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computer-driven play ICA, London
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THE GUARDIAN

Saturday January 31 1970

Membess of the Manchaster College of Art and Drama design depasimen: acting out a computerised game at the
Instiwuee of Coatemperary Arts ia London yesterday. The players, wearing a personal idemtifying motif on a sandwich
| hnard, take part in " ring o rases” dance t5 a sound track determinad by the computer. (Pickwrs by Eric Wadswoith)

computer-driven play ICA, London



The Machine for Saying Sorry 1970



what is

the Anthropocene?



how on Earth did we get here?



3.9 billion yrs ago GAIA HYPOTHESIS

living organisms interact with their
inorganic surroundings on Earth to
form a complex, synergistic & self-
regulating system that helps to
maintain and perpetuate the
conditions for life on the planet.

(Lovelock & Margulis, 1979)

Life emerged from chemical chaos



are 21st c. chickens ‘designed’?
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what is

a system?



k

GROUIIR.OIF
INTERACTING
ORINTERRELATED

ENTITIES THAT EORM

A UNIFIED WHOLE

what is a system?
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20th century

Gaia is our big system




the idea of
cybernetics
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17th-18th century

Descartes (1596 - 1650)

although animals are

living organic creatures,
in essence they are ,
mEChanICa| aUtOmata Canard Digerateur - Jacques de Vaucanson, (1739)

“the scientific study of control & communication in the

animal and the machine.” Norbert Wiener (1948)




First Order Cybernetics

1. ‘Black Box” thinking
2. feedforward
3. feedback

e positive feedback
e negative feedback

4. self-regulation
5. homeostasis



the idea of the

BLACK BOX



L SOME
this ‘thing DESIRED
OUTCOMES

black box as an unknown system



SOME
DESIRED
INPUT OUTPUT OUTCOMES

the Box’s ‘inputs’ and ‘outputs’



the idea of
feedforward
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design as a future
feedforward outcome

feedforward is anticipatory



| / we / you / etc.

steerer of / .t t 2 SOME
controller of / th 1S th INg DESIRED

manager of / etc. QUTPUT OUTCOMES

the ‘regulator’ or ‘ruler’



sensor

| / we / you / etc. )
steerer of / -y , SOME

controller of / th IS th INg DESIRED

manager of / etc. OUTCOMESJ

the sensory system



| / we / you / etc.
steerer of /
controller of /
manager of / etc.

this ‘thing’

sensor

SOME
DESIRED

OUTCOMES |

~

_J

observation/monitoring




Feedback Pathway

sensor

| / we / you / etc.
steerer of / -y , SOME
controller of / th IS th INg DESIRED
manager of / etc. OUTCOMESJ

information feedback pathway



“Is this
output
~useful?”

Feedback Pathway

’Q
‘0
*

| / we / you / etc. rcomponent

steerer of / et of BENEFIT SOME W
controller of / thIS th|ng DESIRED

manager of / etc. OUTCOMESJ

information feedback pathway



| / we / you / etc.
steerer of /
controller of /
manager of / etc.

Positive Feedback

Amplifier

(reinforcing the trend)

this ‘thing’

~

E

T owe |
: DESIRED

componen

of DAMAGE OUTCOMES 4

\__

Here, ‘positive’ does NOT mean helpful or beneficial.

It simply means that the information gets reinforced.
EITHER ‘errors” compounded OR useful things strengthened.

POSITIVE feedback pathway



positive feedback in a stable system



positive feedback in a runaway system



irreversible positive feedback system



| / we / you / etc.
steerer of /
controller of /
manager of / etc.

Negative Feedback

INVERTOR

(reversing the trend)

this ‘thing’

~
component 0
of BENEFIT

SOME 1
DESIRED

OUTCOMES

component

of DAMAGE
\_

),

Here, ‘negative’ does NOT mean damaging or wrong.

It simply means a reversal of the trend in information

EITHER ‘errors’ corrected OR useful things made less useful

NEGATIVE feedback pathway
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cybernetics: the idea of steering
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the principle of negative feedback




It is not the not the mechanism, but

the principle of steering that living
- creatures & machines have in common

- . —— = e Ty :

reconciling living/dead processes




the idea of
self-regulation



155
RHINOCERYS
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Erasmus -y A%
(1469-1536) B e v e
the idea of
‘self-regulation’

Rene Descartes (1637)
“animals are self-moving machines”

Adam Smith - “The Wealth of Nations” (1776)
the idea of an ‘invisible hand’ guiding the flow
of money within the economic system

Erasmus was a humanist




16th to 17thcentury
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Galileo Galilei (1564-1642) Cornelius Drebbel (1572-1633)
the thermoscope (1593) thermostatic oven regulator

negative feedback in machines




21st century

but thermostats don’t experience



negative feedback in machines



the role of

feedback in
Global Warming



The Greenhouse Effect

Energy from the sun warms Earth
- Some escapes

back into space

al: held by
P greenhiouse gases
== = PRt

in the atmosphere

>N ]

Earth is about 60°F.
Without the atmosphere it would be 0°F.

what is Global Warming?



the idea of
paradigms



rnopadelypartt

paradigm 1 i~

‘deigma’ (from 'deiknumi' = "1 show”)

Y = - oE i
— — —

a display / exhibition / display sample

Bl R
best factory sample was known as a '‘paradeigma’

SRS RS P TS R IS TS P e

Plato’s use of the term




Ferdinand de Saussure (1857-1913) : a class
of elements with ‘similar meanings’ (in
language and grammar)

Thomas Kuhn (1962) extended the term to
other disciplines and described paradigm
change in academic disciplines.

Donella Meadows (1995) adopts a practical,
systemic approach to changing the paradigm
(‘levers for change’)

later meanings of ‘paradigm’
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national / international
marketing strategies

Ford model T (1919)

medical procedures

driving accessories .
5 / for road accidents

weight-loss

therapies \

commuter belts

tarmacroads g =)y  Credit cards

music genres
for driving / \ out of town

supermarkets

/ 1 \ fast food industries

new strategies for
managing epidemics

accident insurance

industrial paradigms are allopoietic




national / international
marketing strategies

Electric car (2019)

. : medical procedures
driving accessories :
\ I / for road accidents
weight-loss
therapies \ - / commuter belts

tarmacroads g % =)y  Credit cards

out of town

. \ supermarkets
/ 1 \ fast food industries

new strategies for
managing epidemics

music genres
for driving /

accident insurance

can we re-design paradigms?




hierarchical management

economies of scale

monocultural
farming

Taylorist production

Newtonian time

unlimited growth

Smithsonian economics

unlimited energy

profit-led utilities

unlimited mobility |

Cartesian space

rights-centred humanism

market-centred individualism

form-based
education

categorical logic

bureaucratic formalism

we are trapped in a paradigm-of-paradigms
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the process by which
a system produces
something other
than itself

(from Greek: 'allo' = 'other' / 'different’.
'poiesis' = 'bringing forth / ‘creation’)



a production line is often used as an example
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fiscal governance is standard




12. Constants, parameters, numbers e.g. subsidies, taxes, standards
11. Size of buffers & other stabilizing stocks, relative to their flows

10. Structure of material stocks and flows
e.g. transport network, population age structures

9. Length of delays, relative to the rate of system changes
(relative to the effect they are trying to correct against)

. Gain around driving positive feedback loops

. Structure of information flow - who has access to information?

. Rules of the system e.g. incentives, punishment, constraints

. Power to add, change, evolve, or self-organize system structure

. Goal of the system

. Mindset or paradigm that the system arises from:
l.e. its goals, structure, rules, delays, parameters —
. Power to transcend paradigms

(00)

N W B U1 O

—

‘Levers for Change” (oneia meadows, 19s5)



bottom -up

-
o S

1 itself by addmg or taang away feedback Ioops or

by establushmg new.rules that make sens,e,:t,QJL,—

a good community is a living system

Q._



AUTOPOIESIS

refers to systems that
produce themselves

(from the Greek: 'auto' = 'self' and
'poiesis' = 'bringing forth / ‘creation’)
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Autopoietic systems

human culture has no purpose



Autopoietic systems

-

(Maturana & Varela, 1973)
|

human culture has no purpose



HOMEOSTASIS

what can we learn

from autopoietic systems?



The biological idea of ‘metabolism’ can
also be seen in a systemic way as the self-

regulation of an ‘internal’ environment.
(Claude Bernard, 1865)

The word homeostasis (homoios, "similar"
and otaolg stasis) literally means

"standing still" - i.e. "staying the same”.
(Walter Bradford Cannon, 1926)


https://en.wikipedia.org/wiki/Walter_Bradford_Cannon
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