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03”9 sl In ancient Greece, the term “cybernetics” denoted the art of a
Plato municipal governor (e.g., in Plato’s Laws).
sa] related cybernetics to political sciences: his book defined
* cybernetics (“the science of civil government”) as a science of
A. Ampere (1834) current policy and practical governance in a state or society.

(s 9 3

B. Trentowsky (1843)

viewed cybernetics as “the art of how to govern a nation.”

< 33| RLS Y In its Tektology he examined common organizational princ.iples
for all types of systems. He anticipated many results of Wiener
A. Bogdanov (1925) and Bertalanffy, as the both were not familiar with his works.
J;‘ Qg The scientific study of control and communication in the animal
” and the machine, was pioneered by him in 1948. Two years later,
N. Wiener (1948) he also added society as the third object of cybernetics.

ERARARAR AR

EITEN
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Ref: D.A. Novikov, Cybernetics: From Past to Future, Springer, 2016 (pg. 1)
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DES SCIENGCES,

ou

EXSPOSITION ANALYTIQUE D'UNE CLASSIFICATION NATURELLE
DE TOUTES LES CONNAISSANCES HUMAINES;

PAR
Anpré-Marie AMPERE,

De I'Académie royale des sciences , des Socictés royales de Londres et d'F-
dimbourg, de la Société philomatique, de 1aSocigté helvétienne des scru.-
tateurs de la nature, delaSociété philosophiqne de Cambridge, de celle
de Ph\-nic‘ue et d'histoire naturelle de Genéve, de la Sociéié Ialienne, de
I'Académie royale des sciences et belles-lettres de Bruzelles, de I'Aca-
démie royale de Lishonne, des Académies de n, de Modéne , de

Lille, Correspondant de I'Académie des sciences de Berlin et de Fins<

titut de Bologne, Membre de plusieurs autres Sociétés savantes, Che-
valier de la légion-d’honnenr, Inspecteur général des études, et Prow
Fesseur au Collége de France.

e e e

SECONDE PARTIE.

———————

Paris,

BACHELIER, LIBRAIRE-EDITEUR ,
QUAI DES AUGUSTINS , 33.

1843.

142

neté nationale, de la raison ou de la nécessité des
choses, d'un contrat explicite ou tacite entre los pea-
ples et ceux qui sont appelés & les gouverner. De la
une derniére science du troisiéme ordre qui a pour
but de résoudre ces grandes questions et que je dési=
gnerai sous le nom de Fhéorie du pouveir.

k. Classification.

Les quatre sciences que nous venons d'énumérer
et de définir, comprennent toutes les vérités relatives
aux moyens par lesquels les gouvernemens con-
scrvent les sociéiés, en assurent la paix au dedans et
I'indépendance nationale au dehors; leur réuniom
constitue une science du premier ordre: LA POLI-
TIQUE. Celle-ci e divise en deux sciences du second
ordre. J'ai doune & la premidre, qui se compose de
I'ethnndirée et de la diplomatie, le nom de syxerse-
SIQUE , lirée de swyatipova, traité, convention, ainsi
que jel'ai expliqué pages xliv et xlv; et a la seconde,
formée par la réunion de la cybernétique et de la
théorie du pouvoir, celui de PoLITIQUE PrOPREMENT
DITE, comme on le voit dans le tableau suivant:

Sevence du iov ordrg, l Seiemcer du 3t ondre, Sciences du 30 ondre.

Elbzodicée.
StmOminIgrE o v ¢ ¢ o0 &
Diplosstie.
POLITIQUE .. ... -
Cybernstiquag

Theetic da pouveir.

Fn'l'l.’lrl FRATEIEW. TiTE.



‘%—“ﬂ Andre-Marie Ampere G\QE'

The future science of government
should be called 'la cybernétique' (1843)
Coining the French word to mean 'the
art of governing,' from the Greek
(Kybernetes = navigator or steersman),
subsequently adopted as cybernetics by
Norbert Weiner for the field of control
and communication theory.

AZ QUOTES v;%

http://www.azquotes.com/quote/899233
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WIENER’S CYBERNETICS

Method-oriented sciences Subject-oriented sciences

Engineering

sciences

Control .
theory Control \ Machine
Animal Biology
Communication .. Society
theory Communication

Social
sciences

EITEN
by | . |
Ref: D.A. Novikov, Cybernetics: From Past to Future, Springer, 2016 (pg. 4)
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A. Kolmogorov

W. Ashby

G. Bateson

S. Beer

L. Couffignal

G. Pask

VARV VAR v N

A science concerned with the study of systems of any nature which are capable of
recelving, storing, and processing information so as to use it for control

The art of steersmanship: deals with all forms of behavior in so far as they are regular,
or determinate, or reproducible: stands to the real machine—electronic, mechanical,
neural, or economic—much as geometry stands to real object in our terrestrial space;
offers a method for the scientific treatment of the system in which complexity is
outstanding and too important to be ignored

A branch of mathematics dealing with problems of control, recursiveness, and
information, focuses on forms and the patterns that connect

The art of effective organization

The art of securing efficient operation

The art and science of manipulating defensible metaphors



\Y Y5y

E. Glasersfeld

The art of creating equilibrium in a world of constraints and possibilities

H. Maturana The science and art of understanding

A.G. Butkovsky

A synthetic science of control, information and systems

ARV VAR VR VY

. N. Moiseev A system of views a governor must have for efficient control of its kvBepvn
E
é R. Ascott The art of interaction in dynamic networks
€
&
&
é"/‘
7

K Ref: D.A. Novikov, Cybernetics: From Past to Future, Springer, 2016 (pg. 4)
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K Ref: Stuart A. Umpleby, A Brief History of Cybernetics in the United States, The George Washington University, 2008
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SECOND-ORDER CYBERNETICS: CYBERNETICS 2.0

Second -order cybernetics

First-order cybernetics

: Fo====-- :
! ' CONTROL SUBJECT Bl |
: E State of controllled :
: E Control object !
_): E —_— 1
| ' CONTROLLED OBJECT T
—‘— - & i

: External disturbances

.
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(k Ref: D.A. Novikov, Cybernetics: From Past to Future, Springer, 2016 (pg. 10)
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DEFINITIONS OF FIRST AND SECOND ORDER CYBERNETICS

First-Order Cybernetics Second-Order Cybernetics

The cybernetics of observed systems The cybernetics of observing systems
The purpose of a model The purpose of a modeler

Controlled systems Autonomous systems

Interaction among the variables in a Interaction between observer and
system observed

Theories of the interaction between

Theories of social systems : :
ideas and society

(k Ref: Stuart A. Umpleby, A Brief History of Cybernetics in the United States, The George Washington University, 2008
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THE ONTOGENESIS OF CYBERNETICS: DIFFERENT TYPES OF CYBERNETICS

[Post-cybernetics
Cybernetics ‘ Autopoeisis Evergetics
[Neo-cybernetics j\
= —>

1950 1960 1970 1980 %90 2000 2010
—

Conceptual

cybernetics Control

of third and Y
Second-order fourth orders
cybernetics \ . Hi-Hume

Cybernetics
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Type Authors Period
Cybernetics N. Wiener The 1948-1950s

W. Ashby

S. Beer
Second-order cybernetics M. Mead The 1960-1970s

G. Bateson

H. Foerster
Autopoiesis H. Maturana The 1970s

F. Varela
Homeostatics Yu. Gorsky The 1980s
Conceptual cybernetics of third V. Kenny The 1990-2010s
and fourth orders R. Mancilla

S. Umpleby
Neo-cybernetics B. Sokolov The 2000s

R. Yusupov
Neo-cybernetics S. Krylov The 2000s
Third-order cybernetics V. Lepsky The 2000s
New cybernetics, post-cybernetics G. Tesler The 2000s
Control methodology D. Novikov The 2000s
Evergetics V. Vittikh The 2010s
Subject-oriented control in noosphere V. Kharitonov The 2010s
(Hi-Hume cybernetics) A. Alekseev
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ACHIEVEMENTS AND DISILLUSIONS OF CYBERNETICS
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Ref: D.A. Novikov, Cybernetics: From Past to Future, Springer, 2016
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THE LOGICAL STRUCTURE OF A THEORY

THE WHOLE SET OF CERTAIN RESULTS
A 7 7 A 7 1 7 A 1 7

PRIMARY GENERALIZATIONS

\/ Y N Y

SECONDARY GENERALIZATIONS

I/ I/ \V/

AND SO ON
\I/

The Backbone Element:
a concept, a research approach,
a system of axioms, etc.

I

CONCEPTUAL STATEMENTS

NN NN

The process of ascending from
the concrete to the abstract

The process of ascending from
the abstract to the concrete

PRINCIPLES
CONDITIONS
MODELS
MECHANISMS
REQUIREMENTS
PROCEDURES
AND SO ON

.
)U},

/b/ Ref: D.A. Novikov, Cybernetics: From Past to Future, Springer, 2016 (pg. 16)
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Norbert Wiener (1948)

e

T
William Ashby (1956)

S e
Stafford Beer (1959)

The scientific study of control and communication in the animal

and the machine, was pioneered by him in 1948. Two years later,
he also added society as the third object of cybernetics.

Emphasis on biological aspects of cybernetics

Emphasis on social and economic aspects of cybernetics

TN
Uy | | |
Ref: D.A. Novikov, Cybernetics: From Past to Future, Springer, 2016
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THREE VERSIONS OF APPLIED CYBERNETICS

The view of
epistemology

A key
distinction

The puzzle to be
solved

What must be
explained

A key
assumption

An important
consequence

AV VA VA VA v

Engineering

Cybernetics

A realist view of epistemology:
knowledge is a “picture” of reality

Reality vs.
Scientific Theories

Construct theories which explain
observed phenomena

How the world works

Natural processes can be explained
by scientific theories

Scientific knowledge can be used to
modify natural processes to benefit
people

Biological
Cybernetics

A biological view of epistemology:
how the brain functions

Realism vs.
Constructivism

Include the observer within the
domain of science

How an individual constructs a
“reality”

Ideas about knowledge should be
rooted in neurophysiology

If people accept constructivism, they
will be more tolerant

Social

Cybernetics

A pragmatic view of epistemology:
knowledge is constructed to achieve
human purposes

The biology of cognition vs.
The observer as a social participant

Explain the relationship between
the natural and the social sciences

How people create, maintain, and
change social systems through
language and ideas

Ideas are accepted if they serve the
observer’s purposes as a social
participant

By transforming conceptual systems
(through persuasion, not coercion),
we can change society
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Cyber-biology Bio-cybernetics
Cyber-technology Techno-cybernetics
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Studies in Systems, Decision and Control 47

D.A. Novikov

Cybernetics

From Past to Future
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Fundamentals
of Cybernetics

Lerner, Aleksandr lakovlevich

Note: This is not the actual book cover
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Saturday Review

Cybernetics

or Control and Communication in
the Animal and the Machine

Reissue of the 1961 second edition

Norbert Wiener

Recipient of the 1963 National Medal of Science

forewords by
Doug Hill and Sanjoy Mitter
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DA CAPO SERIES IN SCIENCE

THE HUMAN USE

OF
HUMAN BEINGS

CYBERNETICS AND SOCIETY

NORBERT WIENER
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Systems

‘eciled by

Constantin Virgil Negoita
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Cybernetics A\ to Z

V.PEKELIS

fresisi et
Mir
Publishers
Moscow
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STUDIES IN LOGIC, GRAMMAR AND RHETORIC 28 (41) 2012

Robert Piotrowski
Zielona Gora University

BETWEEN PLATO AND WIENER.
PHILOSOPHICAL CYBERNETICS
IN THE 17** CENTURY

The knowledge concerning steering and control has been gathered since
the dawn of humanity. Its contemporary name is derived from the Greek
expression xufegvntinf w€yvn which means the art of steersmanship. Plato
introduced it to philosophy, nevertheless the one-word term ‘cybernetics’
was coined more than two thousands years later by Ampére,! who re-
stricted its scope to a mere subfield of political science.? Of course, the
field of cybernetics is much broader, embracing all steering processes, and
its principal aim is to identify general principles of steering and control
As it is well known, scientific cybernetic research begun only in the second
part of the 19" century, not in the context of political science but in the
framework of physiology, psyvchology and engineering.® Most of the main
concepts of modern cybernetics emerged in the 1920-1930s due to the de-
velopment of theories of computing, games, information, and pursuit. The
threshold of conceptual ‘critical mass’ was exceeded in the 1940s in France,
Germany, and the USA. The birth of cybernetics is often dated to the sem-
inal publication by Wiener (1948).* In a sense cybernetics fell victim of its

! André-Marie Ampére Essai sur la philosophie des sciences ou Erposition analytique
d'une classification naturelle de toutes les connaissances humaines, pt. 2, Bachelier, Paris
1843, p. 140-143. In the same year ‘cybernetics’ appeared in Polish, in a treatise by
Bronistaw Trentowski Stosunek filozofii do cybemetg.a, czyli sztuki rzgdzenia narodem.
Rzecz tresci polityczné] [The relation of philosophy to cybernetics, or the art of governing
a nation: a political piece], J. K. Zupariski, Poznan 1843.

2 Cyhbernetics was classified as a science of the 3~ degree, as a part of politics sensu
stricto, the latter was a part of politics in general.

3 Three notable names in this period: Claude Bernard (1813-1878), Eduard Pfliiger
(1829-1910), Felix Lincke {1&10—]8‘?’?}. For history of cybernetics in the 19*® century
see e.f. Volker Henn “Materialien zur Vorgeschichte der Kybemetik”, Studium Generale,
vol. 22 (1969}, no. 2, p. 164-190.

4 Norbert Wiener Cybernetics: or Control and Communication in the Animal and the
Machine, John Wiley and Sons, New York 1048,

ISBN O78-83-7431-350-6  ISSN 0860-150X 63
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A BRIEF HISTORY OF CYBERNETICS IN THE UNITED STATES

Stuart A. Umpleby

Research Program in Social and Organizational Learning
The George Washington University
Washington, DC 20052 USA
umpleby@gwu.edu

January 11, 2008

Published in Oesterreichische Zeitschrift fuer Geschichtswissenschaften
(Austrian Journal of Contemporary History) 19/4. 2008. pp. 28-40.
An earlier, shorter version of this article was published in the
Journal of the Washington Academy of Sciences.

Vol. 91, No. 2, Summer 2005, pp. 54-66.



