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ORDER 
Frieder Nake
University of Bremen
nake@informatik.uni-bremen.de

Order in complexity. Yes, of course, when confront-
ed with a complex situation, we usually search for 
order. Otherwise we have no chance to make sense 
out of the situation. We make sense, and it seems we 
always want to make it. Sense is not there to discover. 
It requires our activity. It is a construction. 

“Stop making sense!” Remember? But, as humans, we 
have no choice. It is our condition. “Stop making sense” 
therefore sounds beautiful and is a nice challenge. But 
the next moment, we start thinking about what sense 
there could be in stopping to make sense. Making 
sense could be interpreted as looking for order in 
complexity, or as creating a new semiotic layer on top 
of the given. A new layer of signs – is this not the es-
sence of sense?

In some way, however, order sounds boring. Order – 
that’s the police. The law. Complexity – that is society. 
Capitalist society to be more specific. The state 
installs its police in order to curb and control complex 
relations between and inside social groups and classes. 
But the state is the state of the ruling classes and is, 
therefore, pursuing their interests. Or rather, the state 

is an instrument of the classes in power to defend 
them against the masses. (Rather old-fashioned, is it 
not?)

Is this of any relevance here, on the virtual pages of an 
electronic journal? Not really, in some way, but really in 
some other. Mish mash. This and that. You sit at your 
home desk and look out of the window, where you 
see young girls on horseback. Those mighty animals, 
full of energy, could, in one sudden strong, elegant, 
and chaotic outbreak of their innate wildness kill the 
little girls. But instead the horses behave in the tamest, 
almost timid way, waiting for the next stupid com-
mand by the hand or leg of the girl on their back. It is 
as if the horses wanted to show the little humans that 
they have learned their lesson and how intelligent they 
are. Order in complexity. Mish mash.

When George David Birkhoff, the Us-American math-
ematician, developed his theory of aesthetic measure 
(between 1928 and 1933) – what may have been his 
personal feelings, I wonder, looking out of the morning 
window by my home workplace. 1 The act of defining 
the formula, M = O / C, as an expression of aesthetic 
measure with the inherent intent to quantitatively 
interpret O (“order”) and C (“complexity”), may have 
been exciting. But mustn’t such a step have been 
depressing at the same time? The reduction from the 
exciting complexity of a work of art to just one num-
ber denies and negates that complexity for the sake, 
literally, of some strange order. Bold and depressing. 
Sensory and sensual complexity in perceiving, vs. sym-
bolic and logical simplicity. Connected in cognition?

Was Birkhoff aware of the radical reduction his formu-
lae meant? Ever since Alexander Baumgarten, aesthet-
ics has been about sensual perception, not about art 
or beauty. 2 We all know this and, perhaps, even share 
this view. The art of Birkhoff’s time, of the late 1920s 
and early 1930s, was art by Mondrian, Klee, Schwitters, 

in Complexity 

de Chirico, Magritte, Picasso, or Matisse, to name at 
random just a few, whose names come to my mind. 
(In parentheses, I want to add how sorry I am for not 
being allowed to include small reproductions of works 
of these artists, due to copyright regulations. It is hard 
to accept for a scientist.) Can we seriously believe 
to be able, in each of these cases, to come up with 
quantitative definitions of order and complexity that 
would make any sense? Not less than such operative 
definitions of the abstract and empty terms “order” 
and “complexity” are required if we want to make 
more sense out of the empty formula, O / C . 

When we are engaged in a conversation about a given 
image, we may offer good, sometimes convincing, 
sometimes not so clear interpretations of what we 
observe in the image as “order” or “complexity” and 
as the relation between the two. But conversation is 
one, and a formula is different. Relentlessly it requires 
quantity and number. Measure! Don’t talk about values, 
apply the yardstick. The request of the formula stops 
the enlightening discourse. A cut through the relation 
between subject and object, and a cut through the 
relation between subjects, therefore. 

I once believed in aesthetics of the object. The subject 
in contrast stood for emotion. And an aesthetics 
soaked by emotion was Nazi Germany’s aesthetics. 
Max Bense taught us in his exciting way never again to 
trust emotion. I have long given up on this. But there 
are moments when I wonder.

George Birkhoff applied his pale theoretical approach 
towards an aesthetic measure, e.g., to a large collec-
tion of polygons. You find ninety of them reprinted in 
Barrow. 3 Their aesthetic measures range from 1.5 for 
the square via the swastika (place 41 for its measure 
of 0.33) down to a triangle with concavities (-0.17). 
Not many listened to Birkhoff. But he sparked some 
debate, and his ideas get taken up once every ten 
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years, it seems. Research. Invention. Publication. Order 
and police. Mish and mash.

Thirty years after its publication, the general Birkhoff 
formula was given a new interpretation in terms of 
Shannon’s measure of the statistical information con-
tent. 4 5 In Germany and, perhaps, a few other places, 
some believed in such heroic attempts. But heroes are 
heroes insofar as they must lose. In the end, they must 
be defeated, if only by betrayal. So the heroic time of 
the Stuttgart school of aesthetics of the object has 
gone. The term, information aesthetics, however, has 
re-appeared in a totally different meaning. We also 
see aesthetic computing, computational aesthetics, 
and similar terms. Their meaning now is more of an 
attitude, a pragmatic approach, and recognition that 
algorithmic means have entered the world of non-
computability. Weird in some way.

Only the computable counts in the world of digital 
media. However, digital culture does not only appear 
as a culture of the computable. It is, at the same time, 
an event culture and a place for fun. Mishmash. Order 
in chaos.

In 1968, computers were still bulky, large, and ex-
tremely expensive. They were still machines in the 
strict sense of the word. There was probably not a 
single private individual in the world who would afford 
buying a computer. The idea of doing this would have 
been as crazy as buying any other factory machine. A 
private individual would have not only needed a large 
pile of cash, and a large air-conditioned room. Almost 
as indispensable would have been a skilled techni-
cian to look after the machine. The idea that such a 
huge machine could one day be carried around by a 
child under any weather condition would simply not 
have appeared. From all aspects, the computer was a 
machine, and private people don’t usually think of buy-

ing machines. Nevertheless, in hindsight, the roots of 
digital media were laid in the mid 1960s.

The year 1968 did not only lend its name to the youth 
rebellion that set the final end to post-war society, it 
also brought two events that gave a glimpse of the 
new coming world of digital media. These events 
were the exhibition “Cybernetic serendipity. The com-
puter and the arts” in London’s Institute for Contem-
porary Arts (IcA), and the symposium “Tendencies 4. 
Computers and visual research” in the Galleries of the 
city of Zagreb.

The London event stood for the spectacle character 
of digital media: noise, lots of people, fun, kids. IcA ex-
plicitly mentioned the arts in the exhibition’s title even 
though the concept of art had to be pushed to its 
limits to fit for the massive display of machinery in the 
gallery rooms of IcA. It should be noted that the New 
York Museum of Modern Art showed, as an event of 

art, “The machine as seen at the end of the mechani-
cal age” at the same time.

In Zagreb, an entire series of manifestations was start-
ed at exactly the same time and lasted until 1973. Dur-
ing five years, a group of dedicated museum people 
and artists generated several exhibitions and symposia, 
and published a bilingual magazine of high quality, bit 
international. Although the curators used the term 

“visual research” instead of “art”, their manifestations 
stood in the tradition of the New Tendencies move-
ment of European concrete and constructive art that 
had staged exhibitions in Zagreb and elsewhere in 
1961, 1963, and 1965. At the geographic fringes of the 
mainstream of art, computer art was accepted into 
the traditional world of art without any hesitation.

Looking back in history, it appears that, in 1968, the 
event character and the research character of digital 
media surfaced at two different European places at 
the same time. Is it too far-fetched to claim that this 
date marks the incubation of digital media? Media, 
that share properties with traditional media, but that 
also rely for their existence on the machine of com-
putation.

Digital media need for their fruitful development the 
tension and contradiction of algorithmics and aesthet-
ics. This is the tension of the computable and the 
perceivable, of the brain’s and the senses’ work. When 
computer art later left behind the form of paper work 
to be put up on a wall, and became an interactive in-
stallation, it gained the dimension where the computer 
was needed inherently, and not just as a convenience. 
The traditional phase of computer art was necessary 
to run experiments and get acquainted with the situ-
ation of creating a piece of art without touching the 
material. It was necessary to gain enough experience 
and learn from critique. But only in the interactive 
dimension the computer’s innovative potentials were 

tapped and released. They are found in the rapid repe-
tition of the same structures with constantly changing 
concrete parameter values. Order in complexity.

Incidentally, the early ink-on-paper-in-frame phase 
of computer art must be considered as the McLuhan 
period of computer art. 6 A new medium relies in 
content on its predecessors before it matures to the 
point of its own adequate contents. “The medium is 
the message” was McLuhan’s slogan for this.

In the interactive installation, forms of art emerged 
that need the computer to allow for expressions 
otherwise not obtainable. With a word of Max Bense’s, 
such expressions may be called die präzisen Vergnü-
gen (precise delights). 7 ■

REfEREncEs And notEs

1. See: George D. Birkhoff, Collected Mathematical Papers 

(New York: American Mathematical Society, 1950).

2. Alexander G. Baumgarten, Aesthetica (Hamburg: Meiner, 

1988), 1750–58. See: Alexander G. Baumgarten, “Theore-

tische Ästhetik” Lateinisch-deutsch, übers. und hrsg. von 

Hans Rudolf Schweizer 2, Aufl, in Philosophische Biblio-

thek, Band 355 (Hamburg: Meiner, 1988).

3. John D. Barrow, “Art and Science – Les Liaisons Dangere-

uses?” in Art and Complexity, ed. J. Casti and A. Karlqvist 

(Amsterdam: Elsevier Science, 2003), 1–20. 

4. Claude E. Shannon and Warren Weaver, The Mathematical 

Theory of Communication (Chicago: University of Illinois 

Press, 1963). (Shannon’s article was written in 1948).

5. Rul Gunzenhäuser, Ästhetisches Mass und ästhetische 

Information. Einführung in die Theorie G.D. Birkhoffs und 

die Redundanztheorie ästhetischer Prozesse (Quickborn: 

Schnelle, 1962).

6. See: Marshall McLuhan, Understanding Media: the Exten-

sions of Man (New York: McGraw-Hill, 1964).

7. Max Bense, Die präzisen Vergnügen (Wiesbaden: Limes 

Verlag, 1964).

Figure 1. The first 15 of 90 polygons, whose aesthetic mea-

sure Birkhoff evaluated in 1933.
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