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Era il maggio 1942, poco piu di ottant’anni fa. A New York si tenne il semi-
nario “Cerebral Inhibition”. Organizzato da Frank Fremont-Smith, allora
direttore medico della Josiah Macy Jr. Foundation, il seminario vide tra
i partecipanti svariati ricercatori provenienti da diversi ambiti del sapere.
Oltre all’antropologa Margaret Mead e all’antropologo Gregory Bateson,
vi presero parte lo psicanalista Lawrence Kubie, lo scienziato sociale
Lawrence K. Frank e due neurofisiologi: Warren McCulloch — che un anno
dopo avrebbe pubblicato, insieme a Walter Pitts, un testo pioneristico sul-
le reti neurali artificiali — e Arturo Rosenblueth. Quest'ultimo, per 1'oc-
casione, presento la ricerca, condotta insieme a Norbert Wiener e Julien
Bigelow, che porto alla stesura del celebre articolo Behavior, Purpose
and Teleology (1943), nel quale si mostrava I'equivalenza funzionale tra il
comportamento finalizzato del vivente e quello esibito dalle macchine au-
to-regolate tramite retroazione.

Fu da questo nucleo di ricercatori che, finita la Seconda Guerra
Mondiale, sotto 'egida della Macy Foundation prese vita un ciclo di con-
ferenze interdisciplinari con cadenza semestrale, che si tennero dal 1946
al 1953. Dapprima intitolate “Feedback Mechanisms and Circular Causal
Systems in Biology and the Social Sciences”, dopo il 1948, con l'uscita di
Cybernetics, or the Control and Communication in the Animal and in
the Machine di Wiener, le conferenze presero il nome di “Cybernetics:
Circular Causal, and Feedback Mechanisms in Biological and Social
Systems”. Tra i partecipanti vi furono matematici, psicologi sperimen-
tali e gestaltisti, fisici, ingegneri, sociologi, ecologi, antropologi, biologi e
linguisti.
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Come ebbe modo di ribadire Fremont-Smith in occasione del sesto
incontro, I'obiettivo delle conferenze era quello di fondare un ambiente di
ricerca interdisciplinare in cui, a partire dalla costruzione di un linguaggio
comune, si potessero affrontare problemi che, sebbene sorgessero in con-
testi disciplinari differenti, presentavano degli isomorfismi tali da renderli
trattabili tramite modelli operativi condivisi. In estrema sintesi, i ciber-
netici perseguivano un ideale di unificazione delle scienze facendo leva
su fenomeni e processi trasversali ai vari saperi. La storia delle conferenze
di cibernetica fu, in buona sostanza, una ricerca incessante di mediazioni.
Non a caso, le nozioni che si affermarono in quel contesto, e intorno alle
quali ruotd buona parte delle conferenze, fungevano da mediatori: 1) I'in-
formazione, concepita come entropia negativa, prometteva di mediare
tra processi fisici, biologici, psichici e sociali; 2) i meccanismi circolari, fon-
damentali per comprendere tutti quei processi nei quali 'interazione tra
sistemi o sottosistemi produce una dinamica omeostatica, promettevano
di mediare tra 'ambito ingegneristico, quello fisiologico e quello sociolo-
gico; 3) il calcolatore elettronico — allora allo stato embrionale — promet-
teva di mediare tra processi mentali — ragionamento logico, comprensione
degli universali, ecc. — e processi materiali — trasmissione di segnali elettrici
in un circuito.

«Ce n'est plus d'une libération universalisante que l'homme a
besoin, mais d'une médiation», scrivera Gilbert Simondon (1958, 103) a
proposito dell’'ideale enciclopedico della cibernetica, cogliendone appieno
lo spirito. Questo ideale enciclopedico si accompagnava a una dichiarata
volonta di rinnovamento delle categorie filosofiche e di superamento di
molte dicotomie metafisiche. Nel primo capitolo di Cybernetics, intito-
lato “Newtonian and Bergsonian Time”, Wiener sosteneva che grazie alla
cibernetica «the whole mechanist-vitalist controversy has been relegated
to the limbo of badly posed questions» (Wiener 1961, 63). McCulloch e
Pitts affermavano che la loro rete neurale era, di fatto, una risoluzione
del mind-body problem: «[..] both the formal and the final aspects of that
activity which we are wont to call mental are rigorously deducible from
present neurophysiology [..]. “Mind” no longer “goes more ghostly than a
ghost”» (McCulloch 1988, 38). La macchina astratta di William Ross Ashby,
come ebbe modo di notare Mauro Nasti nella presentazione della tradu-
zione italiana di Introduzione alla cibernetica, sconvolgeva «tutta un'im-
postazione filosofica tradizionale [..] con cui si contrapponeva irriducibil-
mente il mondo “materiale”, fisico, delle macchine a quello “immateriale”
e “libero” della mente» (Nasti 1970, xvii-xviii).

L'ultima conferenza di cibernetica (tenutasi nel 1953), lungi dal
coincidere con il dissolvimento dello spirito cibernetico, sanci di fatto la
sua diffusione pressoché illimitata. Non vi fu campo del sapere in cui le
idee cibernetiche non penetrarono, a volte accolte con entusiasmo, altre
con riserva, altre ancora apertamente criticate: dalla filosofia (Ruyer 1954,
Jonas 1953) all’economia (Lange 1970); dalla fisica (de Broglie 1951) all’eco-
logia (Odum 1963); dalla politologia (Deutsch 1963) alla biologia (Monod
1970, Atlan 1972); dalla cosmologia (Ducrocq 1964) alla gestione aziendale
(Beer 1964); dalla letteratura (Calvino 1967) al diritto (Knapp 1978); dall’ar-
chitettura (Alexander 1964) all’etologia (Hassenstein 1977). La cibernetica
trasformo il linguaggio dei saperi in cui penetro, contribuendo alla nascita
di nuovi ambiti di ricerca.
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Nel contesto delle scienze della cognizione, nel 1968 Marvin Minsky
ratificava che la cibernetica si era differenziata in tre programmi di ricerca
oramai pienamente autonomi: 1) la teoria dei sistemi auto-organizzati,
basata sulla simulazione di processi evolutivi e adattativi; 2) la simulazione
del comportamento umano tramite modelli computazionali; 3) 'Intelli-
genza Artificiale propriamente detta, cioe la progettazione di macchine
intelligenti non finalizzata alla simulazione di processi biologici e cognitivi.

Se gli ultimi due programmi si concepivano come corpi maturi e
completamente emancipati dal loro passato cibernetico, il primo pro-
gramma non smise di rivendicarne le radici, che trovarono nel Biological
Computer Laboratory dell'Universita dell'Illinois, diretto da Heinz von
Foerster, un terreno fecondo in cui attecchire. E in questo contesto che
poté nascere un’epistemologia cibernetica — la cibernetica di second’or-
dine, o cibernetica dell’osservazione dei sistemi che osservano — che favori
I'emergere della teoria dei sistemi autopoietici (Maturana & Varela 1980),
della neurofenomenologia (Varela et al. 1991), della teoria generale della
societa (Luhmann 1984), dell’elaborazione delle logiche polivalenti e delle
ontologie trans-classiche (Giinther 1976), della pragmatica della comuni-
cazione (Watzlawick et al. 1967), del costruttivismo radicale (Glasersfeld
1995), ecc..

Con la chiusura del Biological Computer Laboratory nel 1974, la
cibernetica entro in una fase diasporica, che dura tutt’oggi. Una diaspora
che, a differenza della prolificita della prima disseminazione, ha assunto
le forme di un graduale dissolvimento. La cibernetica appare oggi come
un’entita fantasma infestante una moltitudine di discorsi, le cui tracce
possono essere scorte un po’ ovunque, spesso e volentieri non riconosciute
come tali.

Tuttavia, a dispetto — o forse in virtu1 — del suo carattere fantasma-
tico, 'ultimo ventennio ha visto intensificarsi un interesse storiografico
per la cibernetica, con la produzione di lavori che hanno ricostruito la
storia della cibernetica americana (Kline 2015), britannica (Husbands &
Holland 2008), francese (Le Roux 2018), italiana (Cordeschi & Numerico
2013), sovietica (Gerovicht 2004) e cinese (Liu 2019).

Parallelamente al crescente interesse per la sua storia, si € intensifi-
cato anche quello per le sue implicazioni teoretiche e politiche — a testimo-
nianza del fatto che non si € smesso di pensare col suo spettro. Un interesse
che ha riguardato, tra le altre cose, il rapporto tra la cibernetica e 'ontolo-
gia (Pickering 2010), la metafisica (Hui 2019), 1a filosofia politica (Guilhot
2020; Bates 2020), l'ecologia filosofica (HOrl 2013), la teoria dei media
(Hansen & Mitchell 2010), il post/trans-umanesimo (Malapi-Nelson 2017),
la french theory (Lafontaine 2007; Geoghegan 2020), ecc..

E il carattere spettrale e disseminato della cibernetica - il suo insi-
stere negli interstizi dell’enciclopedia — che ci ha spinto a dedicarle il
numero 18 di Philosophy Kitchen, con l'obiettivo di cartografare i luo-
ghi del sapere in cui possono ravvisarsi le tracce lasciate dalla cibernetica,
seguirne le piste, ricostruirne le trame, farne emergere i modi d’essere,
interrogarne 'eredita e I'attualita. Gli articoli che compongono il numero
spaziano dalla storia della scienza (Ferrari, Termini) alla storia delle idee
(Arregi, Sunseri), dall’epistemologia (Asby) all'ontologia (Fabbris), dalla
politica (Capriati) all’estetica (Macri; Tenti), dalla biologia (Boi) alla semi-
otica (Monti), dall’ecologia (Rosati Vitali) alla sociologia dei media (Corsi),
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e costituiscono un campionario dei modi in cui oggi si puo riflettere su e
con la cibernetica.

Abbiamo deciso di organizzare questi articoli privilegiando 1'orga-
nizzazione tematica rispetto a quella disciplinare. Il numero si compone
di cinque sezioni: (1) La cibernetica: I'evento e gli antefatti, con gli articoli
di Arregi, Ferrari e Rosati Vitali; (2) Le avventure dell'informazione, con
gli articoli di Sunseri, Monti e Boi; (3) L 'uso dei sistemi, con gli articoli di
Asby, Capriati e Macri; (4) Macchine, oggetti, media, con gli articoli di
Tenti, Fabbris e Corsi; (5) Testimonianze e materiali, che comprende l'ar-
ticolo di Termini e la traduzione di una selezione di lemmi dal glossario
del Biological Computer Laboratory.

La dislocazione degli articoli in queste sezioni tematiche ci & sem-
brata la scelta migliore per far emergere il carattere transdisciplinare della
nostra operazione. La speranza e che il numero possa mostrare come, a
dispetto — o forse in virtu — della sua spettralita, la cibernetica conservi la
capacita di generare reticoli di idee connettendo ambiti disparati.

Cibernetica. Prospettive sul pensiero sistemico

Luca Fabbris, Alberto Giustiniano

10

Philosophy Kitchen. Rivista di filosofia contemporanea

#18,1/2023,7 —11



Bibliografia

Alexander, C. (1964). Notes on the Synthesis of
Form. Cambridge, MA: Harvard University
Press.

Ashby, W. R. (1971). Introduzione alla cibernetica.
Trad. it. di M. Nasti. Torino: Einaudi.

Atlan, H. (1972). Lorganisation biologique et la
théorie de Iinformation. Paris: Editions
du Seuil.

Bates, D. (2020). The political theology of entropy:
A Katechon for the cybernetic age. History
of the Human Sciences, 33 (1), 109-127.

Beer, S. (1959). Cybernetics and Management.
London: English Universities Press.

Calvino, I. (1980). Cibernetica e fantasmi (Appunti
sulla narrativa come processo combina-
torio). In Id., Una pietra sopra. Discorsi di
letteratura e societa. Torino: Einaudi.

Cordeschi, R. & Numerico, T. (2013). La cibernetica
in Italia. In Il Contributo italiano alla sto-
ria del Pensiero: Scienze, https:/www.
treccani.it/enciclopedia/la-ciberneti-
ca_%28ll-Contributo-italiano-alla-sto-
ria-del-Pensiero:-Scienze%29/

de Broglie, L. (1951). La Cybernétique: théorie du
signal et de I'information, Paris: Editions
de la Revue doptique théorique et
instrumentale.

Deutsch, K. W. (1963). The nerves of government.
Models of political communication and
control. New York: The Free Press.

Ducrocq, A. (1963). Cybernetique et univers, le
roman de la matiere. Paris: Juillard.

Geoghegan, B. D. (2023). Code. From Information
Theory to French Theory. Durham: Duke
University Press.

Gerovitch, S. (2004). From Newspeak to
Cyberspeak. A History of Soviet
Cybernetics. Cambridge, MA: MIT Press.

Glasersfeld, E. von (1995). Radical Constructivism.
A Way of Knowing and Learning. London:
The Falmer Press.

Guilhot, N. (2020). Automatic Leviathan:
Cybernetic and politics in Carl Schmitt’s
postwar writings. History of the Human
Sciences, 33 (1),128-146.

Gunther, G. (1976). Cybernetic Ontology and
Transjunctional Operations. InId., Beitrdge
zur Grundlegung einer operationsféahigen
Dialektik, 1. Hamburg: Meiner.

Hassenstein, B. (1977). Biological Cybernetics. An
Elementary Introduction. Heidelberg:
Quelle & Meyer.

Horl, E. (2013). A Thousand Ecologies: The Process
of Cyberneticization and General Ecology.
In D. Diederichsen & A. Franke (eds),
The Whole Earth: California and the
Disappearance of the Outside (121-30).
Berlin: Sternberg Press.

Hui, Y. (2019). Recursivity and Contingency.
London: Rowman and Littlefield.

Husbands, P. & Holland O. (2008). The Ratio Club: A
Hub of British Cybernetics. In P. Husbands
et al. (eds), The Mechanical Mind in History
(91-148). Cambridge, MA: MIT Press.

Jonas, H. (1953). A Critique Of Cybernetics. Social
Research, 20 (2),172-192.

Kline, R. (2015). The Cybernetic Moment: Or Why
We Call Our Age the Information Age.
Baltimore: Johns Hopkins University
Press.

Knapp, V. (1978). Lapplicabilita della cibernetica al
diritto. Trad. it. di L. Piruchta e E. Bonazzi.
Torino: Einaudi.

Lafontaine, C. (2004). LEmpire cybernétique. Des
machines a penser a la pensée machine.
Paris: Editions du Seuil.

Lange, O. R. (1970). Introduction to Economic
Cybernetics. Oxford: Pergamon Press.

Le Roux, R. (2018). Une histoire de la cybernétique
en France (1948-1975). Paris: Garnier.

Liu, X. (2019). Information Fantasies. Precarious
Mediation in  Postsocialist  China.
Minneapolis: University of Minnesota
Press.

Luhmann, N. (1984). Soziale Systeme. Grundrif3
einer allgemeinen Theorie, Frankfurt:
Suhrkamp.

Malapi-Nelson, A. (2017). The Nature of the
Machine and the Collapse of Cybernetics.
A Transhumanist Lesson for Emerging
Technologies. London: Palgrave
Macmillan.

Maturana, H. & Varela, F. (1980). Autopoiesis and
Cognition. The Realization of the Living.
Dordrecht: D. Reidel Publishing Company.

McCulloch, W. S. (1988). Embodiments of Mind.
Cambridge, MA: MIT Press.

Minsky, M. L. (1968). Semantic Information
Processing. Cambridge, MA: MIT Press.

Mitchell W. J. T. & Hansen M. B. N. (2010). Critical
Terms for Media Studies. Chicago:
University of Chicago Press.

Monod, J. (1970). Le Hasard et la Nécessité. Essais
sur la philosophie naturelle de la biologie
moderne. Paris: Editions du Seuil.

Odum, E. P. (1963). Ecology. New York: Holt,
Rinehart & Winston.

Pickering, A. (2010). The Cybernetic Brain. Chicago:
University of Chicago Press.

Rosenblueth, A., et al. (1943). Behavior, Purpose
and Teleology. Philosophy of Science, 10
(1), 18-24.

Ruyer, R. (1954). La cybernétique et l'origine de I'in-
formation. Paris: Flammarion.

Simondon, G. (1958). Du mode d’existence des
objets techniques. Paris: Aubier.

Varela, F. et al. (1992). The Embodied Cognition.
Cambridge, MA: MIT Press.

Watzlawick, P. et al. (1967). Pragmatics of Human
Communication. A Study of Interactional
Patterns, Pathologies, and Paradoxes.
New York: W. W. Norton & Company.

Wiener, N. (1961). Cybernetics, or the Control and
Communication in the Animal and the
Machine. Cambridge, MA: MIT Press.

Cibernetica. Prospettive sul pensiero sistemico

Luca Fabbris, Alberto Giustiniano

11

Philosophy Kitchen. Rivista di filosofia contemporanea

#18,1/2023,7 —11


https://www.treccani.it/enciclopedia/la-cibernetica_(Il-Contributo-italiano-alla-storia-del-Pensiero:-Scienze)/
https://www.treccani.it/enciclopedia/la-cibernetica_(Il-Contributo-italiano-alla-storia-del-Pensiero:-Scienze)/
https://www.treccani.it/enciclopedia/la-cibernetica_(Il-Contributo-italiano-alla-storia-del-Pensiero:-Scienze)/
https://www.treccani.it/enciclopedia/la-cibernetica_(Il-Contributo-italiano-alla-storia-del-Pensiero:-Scienze)/

N N S SN W S S W S SN S S SN W W W W W Y
N U U DN SN DN NN W DN WIS NN U W W W W W W W——
C e
. . S S W W W W W S W W W W W W W W
NN W W WIS U U U W U W W WL W WL WL W W W
. . U W W W W W W W W W W W W W W W
I N W W W W W W WS W W W W W W W W W
I W W W W W W W W W W W W W W W W W—
L8 & & & % & % & W W & W& %\ % % W\ 8
I W W W W W W W W W W W W W W W W
I W W W W W W W W W W W W W W W W Y
N W W W W W WD WD W W W W W W W W —
I W W W W W W W W W W W W W W W
I W W W W W W W W W W W W W W W
I W W W W W W W W W W W W W W —
I W W WD W W W W W W W W WD WD W —
I W W W W W W W W W W W W W W
I W W W W W W W W W W W W W .
I W W W W W W W W W WD W W . ——
I W W W W W W W W W W W W W —
I W W W W W W W W W W W . S
I W W W W W W W W W W . . —
I W W W W W W W W W W . . “—
I W W W W W W W -
I W W W W W W W
. W W W W W W W .
I W W W W W W W ~
S

-

N W |
. W — ~—
S

HH (L] '4' l_‘|_4| (1]

i

:

:

i

:

m—

i

_—

—

—

:

-~

I

—

i

S

—

:

S

—

I

—

S

. E——

: —
. — —
— . W —
i . W W
S

—

N

—

. W W W W W W W W—
B . . W W W W W W W W W W W—
. . W W W W W W W W W W W W—
I . . W WD W W W W W W W W W W—
B . . W W W W W W W W W W W W—
S . W W W W W W W W W W W W W—
A W W W W W W W W W W W W W W W—
B WD W W W W W W W W W W W W W W—
B W W W W W W W W W W W W W W W—
. W W W W W W W W W W W W W W W—
D WD W W W W W W W W W W WIS W W W W—
D W W W W W W W W W W W W W W W W—
B L W W W W W W W W W W W W W W W—
. W W W W W W W W W W W W W W W W —
B W W W W VNN W W W W WIS W WL W W W W W——
D W W W W W W W W W W W W W W W W —
B W W W W W W W W W W W WS W W W W —
S S 8\ W\ W % % % & % & % & % % % W% W .}
I W W W W W W W W W W W W W WS S S S
L W W W WS W W W W W W WS S WS W W W W
BN W W WS WIS W W W W U W U W U SN U W W .
B W W W W W W W W W W S W W S W S E—
W W W W W W W SN W W W S S S S S S E—
T 3 ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ 1]



O &= = 0

&= "

— Z

Cibernetica.
I evento e i suoi
antefatti




N N S SN W S S W S SN S S SN W W W W W Y
N U U DN SN DN NN W DN WIS NN U W W W W W W W——
C e
. . S S W W W W W S W W W W W W W W
NN W W WIS U U U W U W W WL W WL WL W W W
. . U W W W W W W W W W W W W W W W
I N W W W W W W WS W W W W W W W W W
I W W W W W W W W W W W W W W W W W—
L8 & & & % & % & W W & W& %\ % % W\ 8
I W W W W W W W W W W W W W W W W
I W W W W W W W W W W W W W W W W Y
N W W W W W WD WD W W W W W W W W —
I W W W W W W W W W W W W W W W
I W W W W W W W W W W W W W W W
I W W W W W W W W W W W W W W —
I W W WD W W W W W W W W WD WD W —
I W W W W W W W W W W W W W W
I W W W W W W W W W W W W W .
I W W W W W W W W W WD W W . ——
I W W W W W W W W W W W W W —
I W W W W W W W W W W W . S
I W W W W W W W W W W . . —
I W W W W W W W W W W . . “—
I W W W W W W W -
I W W W W W W W
. W W W W W W W .
I W W W W W W W ~
S

-

N W |
. W — ~—
S

HH (L] '4' l_‘|_4| (1]

i

:

:

i

:

m—

i

_—

—

—

:

-~

I

—

i

S

—

:

S

—

I

—

S

. E——

: —
. — —
— . W —
i . W W
S

—

N

—

. W W W W W W W W—
B . . W W W W W W W W W W W—
. . W W W W W W W W W W W W—
I . . W WD W W W W W W W W W W—
B . . W W W W W W W W W W W W—
S . W W W W W W W W W W W W W—
A W W W W W W W W W W W W W W W—
B WD W W W W W W W W W W W W W W—
B W W W W W W W W W W W W W W W—
. W W W W W W W W W W W W W W W—
D WD W W W W W W W W W W WIS W W W W—
D W W W W W W W W W W W W W W W W—
B L W W W W W W W W W W W W W W W—
. W W W W W W W W W W W W W W W W —
B W W W W VNN W W W W WIS W WL W W W W W——
D W W W W W W W W W W W W W W W W —
B W W W W W W W W W W W WS W W W W —
S S 8\ W\ W % % % & % & % & % % % W% W .}
I W W W W W W W W W W W W W WS S S S
L W W W WS W W W W W W WS S WS W W W W
BN W W WS WIS W W W W U W U W U SN U W W .
B W W W W W W W W W W S W W S W S E—
W W W W W W W SN W W W S S S S S S E—
T 3 ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ 1]



A Reconstruction of Epistemological Foundations
of Cybernetics.
The First Steps in Epistemologies of Complexity

Arantzazu Saratxaga Arregi

PhD in Philosophy & Aesthetics from
the University of Arts and Design in
Karlsruhe. Her research focuses on
the interior of milieus (endomilieus)
from a philosophical point of view and
draws on disciplines such as media
and contemporary philosophy as well
as cybernetics.

arantzan@gmail.com

The purpose of this article is to present epistemological
justifications for the cybernetic programme drawing on a
historical reconstruction of cybernetics, although this is
not a philosophical discipline. To do so, | use the scientific
paradigm introduced into the cybernetic programme,
based on which the philosophical premises are applied.
This article counters the claim that cybernetics has brought
philosophy to its end by arguing for a philosophical
underpinning of cybernetics. In doing so, | point to the
epistemological principles of cybernetics, not as inferential
theoretical paradigms of control mechanisms, but as a turn
to a new way of thinking. Historical revisionism is about a
discursive reconstruction of cybernetics beyond control
systems, as a new way of thinking, which | describe as an
epistemological and philosophical approach to the
paradigm of complexity. The reconstruction is done by
paying special attention to irreversibility. The introduction
of the one-way arrow of time into cybernetics leads to the
problem of predictability being presented as an
epistemological problem. In this respect, cybernetics is
justified as a propaedeutic epistemology and philosophy for
the thought model of complexity (uncertainties and
unknown abilities).
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A. Cybernetics and Philosophy

Cybernetics is not based on a philosophy. Its origins lie in the post-war
period, although, if we consider its nature in control systems and control
engineering, its inception in fact goes back to the technical inventions and
physiological discoveries of the control mechanisms of the 19" and 20™
centuries. Key examples of this include Carnot’s ideal circuits and the de-
velopment of Walter B. Cannon’s homoeostasis theory.

Situating the emergence of cybernetics in control engineering in-
ventions supports the construction of the history of cybernetics. Norbert
Wiener, considered the founder of cybernetics, published a collection of
essays in 1948 under the title Cybernetics, in which he explained the en-
gineering of control as a way to calculate feedback systems and made con-
trol dependent on the flow of information. He adopted the Greek term
for governor used in James Clerk Maxwell’s 1868 article On Governors, in
which the author discussed the regulatory mechanisms of temperature.
The word governors first appeared in antiquity as a description of polit-
ical leadership, called kvPepvntikny (kybernétiké). Homer used the term
kyberné to refer to the helmsman of a ship, as an allegory for a leader and
purposeful political action. Plato is credited with interpreting the ability
to govern based on managing a ship, when he spoke of a “man at the helm
of a government’.

For example, Norbert Wiener ambiguously linked the foundation
of cybernetics to “control” and “regulation”. The ambiguity that charac-
terised the birth of cybernetics would permeate its history and lead to a
situation in which talk of control revolved around control and regulations.
Despite their apparent similarity, technical control mechanisms and con-
trol systems are opposed. The intention of this paper is to provide a histor-
ical reconstruction of the spirit of cybernetics that pervades Cybernetics
II, an order in which regulation precedes control. From this perspective,
it is possible to speak of a new way of thinking that opposes the thesis of
the end of thinking. It will be argued here that cybernetics, as a discipline
of regulatory mechanisms using information, has nevertheless left behind
an epistemology and a way of thinking, even a philosophy, by means of
which only process-like, irreversible and complex descriptions are possible.

Norbert Wiener, however, provides neither a definition nor a sys-
tematic description of what cybernetics might be or is about. Rather, he
uses cybernetics as a name for technical inventions based on the auto-
mation of control systems that resulted from the intertwining of electri-
cal engineering and mathematics. It is no coincidence that the founders
of cybernetic systems conducted their research at Bell (Gleick 2011, 208),
where, in 1987, the first mathematician was hired; George Campbell set out
to mathematically and electrotechnicallly solve the occurrence of noise
in the transmission of messages over electricity (Gleick 2011, 11). Norbert
Wiener’s contribution to electrical engineering message technologies was
the finding that the control of a system depends on communication. The
innovation in control technology that was undoubtedly attributed to this
work at the time was that he, a mathematician, made control dependent
on the flow of information. With the invention of messaging systems in
mathematical technologies, the formal and conceptual boundary that had
until then kept social, biological and machine entities apart broke down.
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Control would no longer be a quality of technically determined or triv-
ial machines (in the words of Heinz von Foerster), but a quality of mes-
saging or communication systems that make up both social and biological
systems. The author considered cybernetics first and foremost to be a pro-
gramme of a new strategy that described interacting behaviours of organ-
isms, social systems and machines on an equal footing. This invention led
cybernetics to try to establish itself as a universal science. Whether such
universalist claims legitimise the discipline of communication and control
systems as a science remains an unresolved problem for science historians.

Norbert Wiener attributed the status of a real science to his sub-
ject in the preface to the second edition of his book Cybernetics: «<Now I
believe the time has come to reconsider cybernetics, not merely as a pro-
gram to be carried out at some period in the future, but as an existing
science» (Wiener 1965, vii). In this respect, the attempt to underpin cy-
bernetics with a philosophical idea has already failed. However, the abo-
lition of the ontological distinction between species (man, animal, stone,
machine), which removed the centrality of man, had widespread conse-
quences for both the social sciences and the humanities. Although cyber-
netics is not based on a philosophical idea supporting its establishment as
a unified field of science, the programme of control systems has, in a fig-
urative sense, led to a caesura in thinking and thus in philosophy, which
deserves to be reconstructed here. «I think that cybernetics is the biggest
bite out of the fruit of the Tree of Knowledge that mankind has taken in
the last 2000 years» (Bateson 1972).

1.  Universal Science

According to a general view in German media studies, cybernetics is a
universal science that emerged in the post-war period (Hagner 2008, 38-
71). Arising from the enthusiastic idea of inventing a discipline that finds
a common language beyond the details and specialisation of each scientif-
ic discipline and whose application in social, biological and technical sys-
tems upend the isolation of individual sciences, cybernetics was strongly
influenced by the expectation of creating a scientific discipline with uni-
versal application (Hagner 2008, 40). However, the expectation of a uni-
versal field of science was only fulfilled for those who hoped to diminish
the divergence of the humanities from the natural sciences that had been
established for centuries. Cybernetics promised a new level of commu-
nication between them (Hagner 2008, 38). This took place via informa-
tion technologies, a new field of science that originated among electri-
cal engineers and mathematicians in the Bell Laboratories (Gleick 2011,
256). Never before had a philosophical programme — such as the successful
promises of positivism at the time — or the innovations in the sciences pro-
duced a field of knowledge in which there was an interface between social,
biological and technical systems. A common vocabulary was found in in-
formation technology, in that it also gave rise to the claim of establishing
a new universal science (Bowker 1993, 107-127).

This new field was embraced with enthusiasm and hope by utopian
technocratic pundits, such as Max Bense, who placed his faith in a tech-
nical being that, after the failure of the Enlightenment revealed and wit-
nessed by the Second World War, must be able to rebuild a better society
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via technical means and to remedy the contradictions of culture. The phi-
losopher and anthropologist Arnold Gehlen stated that cybernetics was
science of a higher order that relieved people of the physical apparatus
and oriented them more towards the life of the mind (Gehlen 1957, 18).
This prosthetic argument, which follows McLuhan’s media anthropolog-
ical thesis, seems to be at the heart of the discussion about cybernetic in-
fluences in the social sciences and humanities. Media anthropologists ar-
gue for an expansion of the mind, while other humanist philosophers
lament a kind of expulsion of the mind and the dissolution of thought.

2. The End of Thinking

The enthusiasm and excitement over a new framework on thinking was
accompanied by concern about the end of thinking. In general, this fore-
sight is considered to diagnose a constantly increasing mechanisation of
spheres of life.

The abolition of the ontological differences between living beings
and machines is effected by rewriting nature’s entities — man, animal and
machine - into information units, which are given via control. As there is
no reason for the determination of any world process except the process
of control itself, Heidegger complains that cybernetics cannot be «char-
acterized as a basic science» (Heidegger 2000, 622). «The unity of the the-
matic districts of knowledge is no longer the unity of reason. It is techni-
cal in the strict sense» (Heidegger 2000, 622). With the cybernetic, modern
technology has reached a stage of technicity where humanity is «posited,
claimed by a power which he himself does not control» (Heidegger 1976,
209). This power reveals the nature of technology and humanity is helpless
against it in that it could be devastating.

Modern technology is in its essence subsumed under Heidegger’s
term Gestell. This does not refer to the instrumental determination of
technology through which domination over nature is expressed by forcing
material into a form where it becomes instruments serving man. Gestell
rather refers to a further level of technicity of the object, where human-
ity is «posited, claimed by a power which he himself does not control»
(Heidegger 1976, 209).

Neither philosophy nor thinking can save humanity, nor is it true
that «God can save us» (Heidegger 1976, 193). This helplessness of think-
ing in the age of modern technology also heralds the end of philoso-
phy (Heidegger 1976, 209). What then is to take the place of philosophy?
Heidegger declared in an interview in the German weekly «Spiegel» that
«the place of philosophy now» (Heidegger 1976, 12) —in 1966 — had been ap-
propriated by cybernetics (Heidegger 1976, 212).

2.1. The End of Thinking in Discussion

Heidegger’s laconic statement: «Philosophy has reached its end in the
present epoch. It has found its place in the scientific point of view. [...]
The fundamental characteristic of this scientific determination is that it
is cybernetic, i.e., technological», underpins the idea that the rationalis-
tic project of cybernetics, based on logarithmic and mathematical calcu-
lations, means the end of thinking (Heidegger 1976, 178). In the early days
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of the design of neuronal networks, an abstract symbolic language was in-
vented, with the help of which neuronal interaction could be transcribed
into propositional functions and conversely translated into material com-
positions, be this cathode ray tubes, synopses or switches. Consequently,
mathematics and its application in communications technology, namely
computer science, remained the language that equates the behaviours of
different beings (Horl 2008, 170-182).

The translation of systems and their behaviour by means of discrete
signals of describable stochastic processes also led to the critique of the
quantification of human, social and biological behaviour as formulated by
the anthropologist Lévi-Strauss (1967, 176-188). As soon as any kind of behav-
iour that produces homeostatic dynamics in biological and social systems
and communication machines can be translated into operators and func-
tions, it is open to all forms of control. The post-war period was dominat-
ed by strong algorithmic government policies. The Second World War was
the experimental laboratory of the new regulatory technologies and their
implementation into the art of governance took place after 1945. This es-
tablished a new model of government, its application as a socialist planned
economy and as a capitalist market economy (Heims 1991). The implemen-
tation of operational research in the UK, as well as in the US by the CIA,
and the failed application of a planned economy by the government of
Chile in 1970-1973 are insightful examples. The fact that the cybernetic pro-
gram took place against the background of a post-war rearmament does
not, however, exhaust its philosophical approaches and the announcement
of a new style of thinking that it welcomed (Glasersfeld 1982).

The fourth turn in the history of science triggered by communica-
tion technologies, as described by Norbert Wiener in the article Behavior,
Purpose and Teleology (1950), marks the “fourth mortification of man”
when humanity was deprived of its central position and a network of re-
lational and interactive multi-agents was put in its place.

Nevertheless, the announcement of the end of philosophy, i.e. the
love of knowledge, as an immediate consequence of the implementation
of the cybernetic program in the sciences, is a greatly exaggerated and
false claim. Here, I want to support the hypothesis of a scientific break-
through in the representation and meaning of thought. Hannah Arendt
expounded the ethical and political consequences of thoughtlessness or,
rather, the absence of thought. For her, it is the execution of an instru-
mental and functional thinking that heralds the end of thought. There
is no better proof of this than sterile and sober compliance with orders,
according to which Adolf Eichmann had no guilty conscience and con-
sequently denied his moral guilt (Arendt 1965). Although his actions are
among the most egregious crimes in the history of mankind, he was mere-
ly following orders and supposed himself free from any kind of evil and
immoral behaviour. We could say he acted operationally. In this sense,
the operative action remains a sign of the dissolution of (human) thought,
which is opposed to other forms of thought for critical self-reflection.

The statement of the dissolution of thinking or its degradation as
a marker of a technicistic worldview dominated by instrumental reason
requires a meaning in relation to it. The end of thinking neither reverts
to operative action, nor to rationalist ruling by force of technology; rath-
er, thinking has previously been degraded by the conquest of science over
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other forms of knowledge appropriation. According to Heidegger, scien-
tific calculation is essentially not thinking, just as science does not think.
It does not think «because, by the nature of its procedure and its tools, it
can never think» (Heidegger 2000, 133). It does so as a preference for its
assertion.

Hannah Arendt’s genealogy of the adoption of thinking from antiq-
uity to modernity shows that thinking is essentially a mental occupation.
It originated in antiquity when the contemplative occupation acquired
the dignity of being called philosophy. “Thinking” does not refer to an ac-
tivity of the mind, as is the case with arithmetic; it is a mood and readi-
ness of mind that enables one to see with «the eyes of the mind». Thinking
refers to opening the eyes of the mind. Aristotle considered thought to be
an organ that sees and looks at truth. Thus, «thinking aims at observation
and fulfils itself in it, and contemplation is not activity but passivity; it is
the point at which mental activity comes to rest» (Arendt 1971, 16).

It is thus clear that thoughtlessness, when governing the operation-
ality of the execution of the cybernetic program, leads to a blind think-
ing. In the context of mobilisation during the post-war period, cybernet-
ics demonstrated its technical advances (Hacking 1986, 237-260; Galison &
Hevly 1992) and this also led to the establishment of a “big science” that
claimed execution beyond the boundaries of nations and their geopoliti-
cal mythologies of domination. However, the philosophical reading of cy-
bernetics also arrived at the important insight that blind thinking or the
blind soul does not necessarily remain blind to observation.

B. Epistemic Turn to a New Style of Thinking

Based on the consequences of its implementation in social systems, cyber-
netics has led to such a turn in the social sciences that we speak of a new
style of thinking. As already stated in the introduction, a single technical
guiding principle is not sufficient to bring about a turn in thinking. I would
like to speak here not of the guiding principles of the former but of the
latter, which prepare the way for a new scientific paradigm, with philo-
sophical consequences: irreversibility and the question of behaviour, rath-
er than the nature of a thing leading to a new understanding of dynamic
processes upon which philosophy had closed the door. Interdisciplinarity
enabled dialogue between sciences and opened the way to a new style
of thinking. Systemic thinking was rediscovered as a research method af-
ter the excess of analytical procedures in the sciences, which offered the
advantage of a new perspective on complex and dynamic processes and
forced a new approach to cognition.

With the cybernetics collapse, the foundations of rationalist and
scientific thinking, the epistemology of classical paradigms are collapsing.
In their place emerges thinking of and for paradoxes, a radical statement
of becoming, constitutive of a multi-valency instead of an identity-log-
ical ontology. The subject is replaced by multiple orders of observation
and uncertainty remains one and perhaps the only imaginable part of re-
ality with which cognition and the drive for knowledge must come to
terms. However, a reconstruction of the epistemological consequences of
the cybernetic field of knowledge supports the thesis that cybernetics has
contributed to a new description of reality in terms of complexity. The
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introduction of irreversible time as a fundamental pattern of predicta-
ble technologies is central to this argument. At the same time, however,
this implies that the unknowns and uncertainties are perceived as part
of thinking.

1.  The Introduction of the Arrow of Time

Norbert Wiener’s book lists the focal points of the new science and in-
cludes some philosophical aspects, but merely as a reference to illustrate
the turning point towards the age of communication technologies. The
most significant break in the turn towards automation was not least made
by the concept of thermodynamic time, because cybernetic systems con-
sider processes that undergo transformations in a non-returning, irrevers-
ible timeframe. They deal with dynamic processes. The one-sided arrow of
time, time which aims at the future, is the time of cybernetics. The trans-
formation remains a continuum, the values and variables of the system
never stay the same; rather, they vary depending on time.

Wiener purposefully devotesthe firstchapter of hisbook Cybernetics
to the opposition of Newtonian and Bergsonian time. Although he does
not offer an explanation of “Bergsonian time”, the chapter deals with
the opposition between classical and complex sciences using examples of
astronomical and meteorological concepts of time. The latter is consid-
ered a concept of time for self-regulating systems, while the first is de-
termined by movement according to mechanical laws of attraction. It is
reversible, so the position of the planets can be predictably determined.
Meteorological time, on the other hand, is an irreversible determination
of time. This is irreversible because what happens at any given moment
is never the same in relation to any previous moment. From the perspec-
tive of irreversible time, objects can no longer be described by Euclidean
space-time coordinates. Neither a spatial nor a temporal determinacy
can be assigned to them. Their nature is already given within a time, and
so their determination remains both indeterminate and uncertain. This
means that the calculus of dynamic and irreversible processes reaches the
limits of predictability. The scope of cognition is limited.

The essential differences are the designation of objects and the rela-
tion of the respective “objects” to time. The introduction of this turn is
the hallmark of cybernetics. Thus, we can already talk about philosophi-
cal underpinnings of a new science in which the two basic building blocks
can be summarised by the following themes: 1) the appearance of complex
objects in the paradigm of social systems and as an object of thought; 2)
the unpredictability and uncertainty as a prerequisite for the possibility
of any cognition about or of complex objects. In fact, they are not objects.
Norbert Wiener says, by way of example, that a cloud does not exist as an
object; it is the synthetic representation of a pile of moving particles at-
tributed to a signifier (meaning) because people can refer to the cloud (as
an object) by means of the purpose of language.

The assumption of irreversible time for the technical programme
has led control and communication technologies into a revolution in
terms of thinking and philosophy. In this respect, the philosophical un-
derpinning of cybernetics lies in the machine implementation of a be-
coming (Werden). The technical-mathematical program of cybernetics
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— the amalgamation of messaging technologies and mathematical calcu-
lations — would not have succeeded without the inclusion of irreversible
time. The integration of irreversibility (one-pillar/one-sided/the arrow of
time) makes the technical-mathematical discipline an epistemology and
leads to new thinking or new philosophical approaches beyond the devel-
opment of information technologies: towards an epistemological model of
complex processes.

11. Short Excursus about Complexity

Cybernetics did not invent complexity, but it established complexity as
a descriptive model. Complexity is a concept that has undergone several
rediscoveries in the history of science. In the 1960s, complexity was “re-
discovered” using Ilya Prigogine’s dissipative structures as a term for ther-
modynamically open organisations (Prigogine 1985, 488). It was followed
by the rediscovery of complexity towards the end of the 20™ century in
complex adaptive systems (CAS) (Holland 1996; Michel 2009).

I speak of rediscovery because complexity has its origins in thermo-
dynamics (Stengers), where phenomena occur but the processes are inex-
plicable within the framework of mechanical laws; they are then found
a technical application. With complexity we first mean not the contrast
with simple objects, but a designation for new problems and challenges,
which stem from the uselessness of the mechanical laws for the explana-
tion of new physical processes. If time is not supposed to denote a return,
all time-dependent processes are per se indeterminate and meanwhile un-
predictable. This signifies a rupture in the worldview of a new age, in
which the harmonious, orderly, reliable world - the mechanical age - is re-
placed with an unpredictable and uncertain worldview. In this philosoph-
ical context, where complexity is assumed based on dissipative structures
or far from thermodynamic equilibrium, Prigogine has praised Wiener’s
efforts towards a mathematics of irreversibility (Prigogine 2000, 826).

However, if we note that Wiener’s contribution was to equate con-
trol engineering with communication engineering, the object of the prob-
lem changes. It is not that a communication paradigm models or modifies
physical irreversibility. Instead, physical irreversibility — which Prigogine
found based on dissipative structures to which Boltzmann attributed a
probability value introducing the paradox of time by explaining the ten-
dency of disorder and entropy — is tantamount to the miracle of emer-
gence of new orders, new patterns, transfers this to a communication
model. Cybernetics is the technical transfer of irreversibility or complexi-
ty to communication systems. In this respect, social systems are described
as complex because they consist of communication. From this follows
an irreversible turn with epistemological consequences: complexity be-
comes not a matter of reality, but a matter of description by means of
communication.

2. From the Metaphysics of Objects to the Behaviour
of Systems

A theorem of cybernetics states that the acquisition of knowledge of irre-
versible processes is characterised by indeterminacy. This can be explicitly
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read about in Norbert Wiener, Julian Bigelow and Arturo Rosenblueth’s
1943 article Behavior, Purpose and Teleology, noting that purposefulness
is an unpredictable yet computable phenomenon inherent in biological
systems and self-regulating machines. The authors clearly state that tel-
eology does not mean the determination of a goal, as in Aristotle, from
which the cause of the system’s behaviour is to be derived. The ultimate
goal or aim is not equal to the cause of the system. On the contrary, the
inherent purposefulness of any system is said to be equal to the volun-
tary activity of the system (Rosenblueth et al. 1943, 18-24). This means that
dynamic systems and time-dependent irreversible processes possess pur-
poseful behaviour despite their unpredictability. They are unpredictable
because their purposiveness is a free-floating activity: their autonomous
self-regulation.

The outstanding thesis, in my opinion, is not, as is usually said, that
a method has been found to equate the behaviour of living beings and