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CYBERNETICS

kubernan kubernetes

GREEK GREEK ENGLISH

(1940s)steersmanto steer

Cyberspace 
(William Gibson ,1984)

cybernetics

κυβερνήτης

cyber-
(prefix)

gubernare

LATIN

govern

ENGLISH

cybernétique

FRENCH

The future science 

of government
(Ampere, 1843)
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CYBERNETICS
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﹉ÂF±a>Ã1i k±0\
  Cybernetics



6 فضای ساىبر 
P
re
p
a
re
d
 b
y
 K
a
z
im

 F
o
u
la
d
i  
 |
  
 F
a
ll 
2
0
2
1
  
| 
 3

rd
E
d
it
io
n

¿ZÃ`1G aÂi `\ ﹉ÂF±a>Ã1i k±0\ ®0`0_﹎ ·Ã1C

In ancient Greece, the term “cybernetics” denoted the art of a 

municipal governor (e.g., in Plato’s Laws).

related cybernetics to political sciences: his book defined 

cybernetics (“the science of civil government”) as a science of 

current policy and practical governance in a state or society.

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

In its Tektology he examined common organizational principles 

for all types of systems. He anticipated many results of Wiener 

and Bertalanffy, as the both were not familiar with his works.

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.

®³y﹑﹁0
  Plato

aB﹞2
  A. Ampere (1834) 

¿﹊h﹁³F±aG
  B. Trentowsky (1843)

?³﹎[0±³ف
  A. Bogdanov (1925)

a± ·Ã²
  N. Wiener (1948)

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





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

Ref: D.A. Novikov, Cybernetics: From Past to Future, Springer, 2016 (pg. 4)
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A. Kolmogorov
A science concerned with the study of systems of any nature which are capable of

receiving, storing, and processing information so as to use it for control

W. Ashby
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

G. Bateson
A branch of mathematics dealing with problems of control, recursiveness, and 

information, focuses on forms and the patterns that connect

S. Beer The art of effective organization

L. Couffignal The art of securing efficient operation

G. Pask The art and science of manipulating defensible metaphors

۱  b0۲

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

N. Moiseev A system of views a governor must have for efficient control of its κυβερνη

R. Ascott The art of interaction in dynamic networks

۲  b0۲

Ref: D.A. Novikov, Cybernetics: From Past to Future, Springer, 2016 (pg. 4)
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﹉ÂF±a>Ã1i ®0]°¬l±0\ wi³G ¶]m ¶\0\ ﹏﹊m ¿l½²eC ¾1½ E°i f1i0 a?

 ﹉ÂF±a>Ã1iĞ﹌°Ã`³G ¯©2 ĝ ²Ğ¯¬Ã³± ®³﹁ ®1Oĝ
The cybernetics of Allen Turing and John von Neumann

 ﹉ÂF±a>Ã1iĞa± ·Ã² Da?`³±ĝ
The cybernetics of Norbert Wiener

 ﹉ÂF±a>Ã1iĞP³¨﹋ ﹉﹞ ®`0²ĝ
The cybernetics of Warren McCulloch

 ﹉ÂF±a>Ã1iĞ®³hFÂ? ¾`³﹎a﹎ ĝ ²Ğ]Â﹞ D`1﹎`1﹞ĝ
The cybernetics of Gregory Bateson and Margaret Mead

Ref: Stuart A. Umpleby, A Brief History of Cybernetics in the United States, The George Washington University, 2008
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Ref: D.A. Novikov, Cybernetics: From Past to Future, Springer, 2016 (pg. 14)
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SECOND-ORDER CYBERNETICS: CYBERNETICS 2.0

 ﹉ÂF±a>Ã1i۲

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

Von Foerster The cybernetics of observed systems

First-Order Cybernetics

The cybernetics of observing systems

Second-Order Cybernetics

Pask The purpose of a model The purpose of a modeler

Varela Controlled systems Autonomous systems

Umpleby
Interaction among the variables in a 

system

Interaction between observer and 

observed

Umpleby Theories of social systems
Theories of the interaction between 

ideas and society

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

﹉ÂF±a>Ã1i ︿¨FZ﹞ ~0³±0

Ref: D.A. Novikov, Cybernetics: From Past to Future, Springer, 2016 (pg. 4)
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Ref: D.A. Novikov, Cybernetics: From Past to Future, Springer, 2016 (pg. 12)
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ACHIEVEMENTS AND DISILLUSIONS OF CYBERNETICS

Ref: D.A. Novikov, Cybernetics: From Past to Future, Springer, 2016



24 فضای ساىبر 
P
re
p
a
re
d
 b
y
 K
a
z
im

 F
o
u
la
d
i  
 |
  
 F
a
ll 
2
0
2
1
  
| 
 3

rd
E
d
it
io
n

·Ãa|± ﹉Ã ¿﹆x°﹞ `1F[1i

THE LOGICAL STRUCTURE OF A THEORY

Ref: D.A. Novikov, Cybernetics: From Past to Future, Springer, 2016 (pg. 16)
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Ref: D.A. Novikov, Cybernetics: From Past to Future, Springer, 2016 (pg. 16)
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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

a± ·Ã²
  Norbert Wiener (1948)

¿>mÒ0
  William Ashby (1956) 

aÂ?
  Stafford Beer (1959)

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

Ref: Stuart A. Umpleby, A Brief History of Cybernetics in the United States, The George Washington University, 2008

The view of

epistemology

A key

distinction

The puzzle to be 

solved

What must be

explained

A key

assumption

A realist view of epistemology: 

knowledge is a “picture” of reality

Engineering 

Cybernetics

A biological view of epistemology: 

how the brain functions

Biological

Cybernetics

Reality vs.

Scientific Theories

Realism vs.

Constructivism

Construct theories which explain 

observed phenomena

Include the observer within the 

domain of science

How the world works
How an individual constructs a 

“reality”

Natural processes can be explained 

by scientific theories

Ideas about knowledge should be 

rooted in neurophysiology

A pragmatic view of epistemology: 

knowledge is constructed to achieve 

human purposes

Social

Cybernetics

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

An important

consequence

Scientific knowledge can be used to 

modify natural processes to benefit 

people

If people accept constructivism, they

will be more tolerant

By transforming conceptual systems

(through persuasion, not coercion), 

we can change society
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 f1i0 a?Ğa>Ã1i ¾0a? ĝ ďĞa>Ã1i ﹅Ãay b0ĝ

X-cybernetics

Econo-cybernetics

Socio-cybernetics

Bio-cybernetics

Techno-cybernetics

…

Cyber-X

Cyber-economics

Cyber-sociology

Cyber-biology

Cyber-technology

…

X

X-cybernetics

X

Cyber-X

č·x¨i ½[ف
b0 ﹅Ãay X ď a? X

čX ½[ف

b0  ﹅Ãay·x¨i Ěa>Ã1ię
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Epistemocybernetics
﹅Ãay b0 ·x¨i ď·¬FhÂC0 a?E﹁a︺﹞
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Theocybernetics
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Scientocybernetics
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Physiocybernetics
﹅Ãay b0 ·x¨i ďgÃb³﹁ a?︹>y
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