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ALGORITHMIC & ARTIFICIAL
Frieder Nake
University of Bremen, Germany

On a late winter night, just after Christmas 2011, Peter Beyls gave this account of an event he 
had just experienced when traveling in Great Britain:

On a chilly winter day, on my way to Plymouth, I got stuck in London Gatwick as the runway at 
Plymouth Airport was frozen preventing any plane to take off. As an alternative, a bus took me 
across the Southern part of the UK. The perception was one of characteristic scenery merging 
seamlessly with unanticipated detail. It sparked the idea of perpetual excursion; I imagined 
a procedure that would suggest a given visual identity, yet it would equally have the capacity 
to renew itself in unpredictable ways. In other words, the challenge was to develop a dynamic 
system that would offer continuous change while guaranteeing overall structural integrity. The 
idea was formalised as a recursive algorithm, it represents an abstract circular visual world in 
perpetual transformation. The final result is a form of algorithmic (silent) cinema, a procedural 
movie whose complexity reflects the parametric space implied in a recursive generative 
procedure (Beyls, 2011).

Peter Beyls has invited me to contribute to this anthology of articles written to highlight fac-
ets of his travels in geographic, mental, perceptual, and algorithmic spaces, and doubtless 
a handful more besides. I take this as a great honor. As I start into my writing process, the 
deadline looming just around the corner, I have only a vague idea of where my pen may take 
me. Therefore, I postpone a bit the decision about my first sentence and read Peter’s Christmas 
story above, which you may conveniently find on the Internet as London Orbital. He tells us 
that chilly days in Southern England are good if you want your thinking to take a creative 
bent. Such geographical and weather conditions are good for dynamic systems to emerge as 
procedural descriptions, well, really, as recursive algorithms. As recursive algorithms! Is such 
mathematical terminology going to be the language that historians, critics, lovers of art, and, of 
course, curators must hasten to learn if they want to catch up and stay abreast with the rapid 
development of algorithmic and interactive art, the art also known as computer and digital art?

Did I find in Peter Beyls’ own writing a start into this essay? I guess I did. So, let me try.

Behavior and generator

Let me say this first. I don’t know if it is true, but I believe it could be. So, let me claim that Peter 
Beyls is more a musician than a visual artist. He may disagree. But looking at his career and 
work, that’s the impression that he leaves me anyway. Is this important? Not really. My interest 
in his work will certainly lie more in images rather than sounds. (Although, I confess, some of 
the sounds he is responsible for were quite fascinating. Others disturbing.)

In November 2011, a presentation by Peter Beyls at the University of New Mexico in Santa 
Fe was announced as being about Music as Complex Emergent Behavior. Taking this literally, 
we must conclude that music is not (or is no more) the result of several persons playing their 
instruments, combined with the listeners’ reaction to the musicians’ playing. Music in this 
conception is rather a behavior. A behavior of some system, I assume. An emergent behavior 
is something that gradually appears from a system as it is behaving. The system is not generat-
ing, at least it is not primarily generating something. Its prime activity is “behaving,” and it is 
behaving in such a way that something else is “emerging” as the result of that behavior.

It may appear to the reader as if I were claiming a di!erence between generating and emerg-
ing, where no di!erence actually exists. Indeed, the di!erence between the two is subtle. In either 
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case, a product must exist in the end. The generative system’s function and purpose is to produce 
that product; what it is doing in between, no one cares. The behavioristic system’s function and 
purpose is to behave according to its inner rules; what the resulting product is, no one cares.

To be sure, if the system were generating music by playing instruments, its behavior would 
be this playing of the instruments. But I see a bit of a semantic di!erence in the choice of 
words, i.e. the syntactics. The older formulation would talk of how the system played the instru-
ments; the newer formulation would shift the system’s occupation with the instruments from 
the concrete level of practicing certain skills to the more abstract level of demonstrating some 
behavior. This behavior does not necessarily involve playing musical instruments. It is quite 
likely that the slight semantic shift indicates a gap of major cultural di!erence: the di!erence 
between things and signs, or between modern and postmodern attitudes.

To formulate the di!erence di!erently once again: a system may show a certain behavior, 
or it may be a generator of a certain product. In the first case, a perhaps surprising product 
emerges at the surface; in the second case, an unknown behavior is hidden at the subface 
(Bøgh Andersen & Nake 2014; Nake 2009).1

Back to music and sound: Peter Beyls is not as much a musician as he is a sound producer. 
He explores emergence—the spontaneous synthesis of complex functionality from the specifi-
cation of simple beginnings. The spontaneity has moved from the musician’s activity with his 
instrument to the engineer’s activity concerning a system’s behavior.

Computer Art?

Why the question mark? Ludwig Wittgenstein has told us, even though he had already passed 
away before we could read what he had written, that “the meaning of a word is its use in 
language.” (Wittgenstein 1972). Let us assume the word whose meaning we want to know is 
“computer art.” Let us further assume that the use of the word(s) in speaking and writing indi-
cates that, what is meant by this word is the realm of, say, visible products that are intended 
to be accepted as art, and whose production requires the use of computer technology. Then, 
according to Wittgenstein’s statement we know perfectly well what computer art is. So again, 
why the question mark?

When in 1965, computer art made its debut in three exhibitions,2 the term was used, but also 
not used, and nobody really cared. The domain was not known and there was no indication as 
to whether it was remarkable in any way, let alone important. It is true, there were a few excep-
tions, and if you yourself were involved in the events at the time, it may have seemed to you as 
if something exciting had begun, something that was not about to disappear.3

The term “computer art” was used soon enough in those days, and when Carl Laszlo, the 
collector, critic, psychologist, editor, curator, and writer from Basel, came to Stuttgart in late 
1965 (or early 1966), we coined the term “comp art” to name this obviously exciting new style 
of avant-garde art. This was in analogy to op art or pop art or land art and many other kinds of 
art in the mid-1960s. Laszlo insisted that we needed such a term if he was going to sell the stu!. 
He wanted to start soon, using his lifestyle magazine, Panderma. Each of its issues came with 
a special, more expensive edition of 200 copies. They o!ered a piece of graphic art by a young 
artist. These were, of course, prints of good quality. In the case of computer art, the di!erence 
would have to be that each piece was an original drawing, individually run o! the computer, 
no two the same. The new branch on the tree of art would make its entry by coming with 200 
di!erent works from the same program, instead of 200 prints of the same work. Perhaps, the 
program was the work?

So right at the beginning of computer art, this dealer recognized the fundamental di!erence 
to all other kinds of graphic works. The experiment failed, regrettably, and predictably. I have 
no idea what became of the 200 originals. Nobody ever told me. Panderma 5 does not seem to 
be available anymore.

The question mark in the title, behind computer art, is to indicate—despite Wittgenstein—
that the semantics of the word are weird. We use “impressionism” and “oil on canvas,” but not 
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“oil art.” A comparable term might be “algorithmic art” as an identifier for the style, and “ink 
on paper, automatic drawing” as an identifier for the material. As a result of the absence of art 
historians and curators from the slowly developing field of computer art, such terminological 
e!ort was just not made. Everybody did, in those early times, what she or he thought was right, 
and thus there are virtually no documents during the first years in which you might find the 
correct data and denominations. Even source materials of an origin that you would be inclined 
to trust often contain flaws, inconsistencies, and blatant errors. As a result, it will always be 
very hard to reconstruct the early years of computer art with a decent degree of reliability.4

Is this state of a!airs to be bemoaned? No. Only the Ph.D. student in art history could 
become upset by the manifold contradictions and inconsistencies she would find in her source 
material. Sympathy with those scientist-artists would suggest that they couldn’t care less, and 
therefore did not occupy themselves with carefully documenting the traces of their activities, 
as so many artists are eager to do. The fine avant-garde character of the early generation of 
computer art manifests itself in the pride they took, and at the same time the humility they 
showed, in their work. They knew they were working at the cutting edge of things, with nobody 
in front of them, and hardly anyone to the side or behind. But as non-artists, as they were 
(unjustly) considered to be, for the most part they felt just fine. Few as they were, and dispersed 
in only a small number of Western countries, some had to learn that to call what they were 
doing “art” might not be recommended.5

Artificial art

A. Michael Noll, Ken Knowlton, Georg Nees, myself—and others—took early steps in the form 
of innocent experiments between 1962 and 1964, designing short programs to force the digital 
computer into the kinds of activity it had not been constructed for. Up to this day, computers 
carry their general name because they are machines to compute, and nothing else.6 Nowadays, 
we all know, with total conviction, that computers can do a lot more. Essentially, we believe 
they can do everything, yet nothing is more of a false belief than this. Yes, computers (under 
the regime of a proper program) can sort lists, and search them. Yes, they can teach, as some 
ideologists try to make us believe. They can draw conclusions, control the pension plan, main-
tain my calendar, design in two or three, and more dimensions, write novels, compose music, 
and create art. They can tell you the route when you are driving your car, and they direct 
unmanned weapons to kill people. They also beat the chess champion. There is a lot, however, 
that they cannot do.7

Each and every function that a computer carries out under the control of a program, where it 
is not immediately obvious that it is doing intricate calculations, is in fact, in the final analysis, 
doing exactly this: calculation. The world is full of professors, teachers, journalists, science 
fiction writers, and others,8 who are on an ideological crusade trying to talk us into believing 
that what computers are capable of doing is way beyond the confines of computing. In the not 
so distant future, they tell us, computers will not only create the greatest art, music, novels, 
movies, but everything else of a creative kind too. Wrong!

The great capabilities of our brains, and formal science have found dozens and hundreds 
of ways to map some non-numerical objects, processes, scenes, relations, and situations into 
numerically based data objects and processes, etc. However, only insofar as such mappings 
exist, or are being constructed, may a situation become subject matter of computation. When 
this happens, we can justify a sloppy kind of parlance that hides from the surface the necessary 
foundation in computable processes. But sloppiness should never govern what we say or think.

From the point of view of culture and society, early 1960s computer art was so important 
because it demonstrated that the machine made for computation could be forced into draw-
ing. Instead of numbers and functions, it was now treating forms and colors. But surely, the 
machine was not doing this. Rather, the human mind was providing the means to easily 
transform between those realms. Thanks to Descartes, the coordinate system had long before 
been invented as a great mapping between calculations and form operations. As soon as the 
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hardware equipment became available to input and 
output graphics, they were internally treated by algo-
rithms of analytic geometry. The human mind had 
demonstrated this kind of mapping long before it was 
put onto the calculating machine.

Now, what does this basic principle of utmost 
importance have to do with the young Peter Beyls? 
Not much more than whatever caused him, in 1974, to 
try his first visual works, to keep in mind that a lot of 
human labor and experience had been canned and pre-
pared in intelligent ways for him and a growing num-
ber of others to now undertake conceptual navigation 
and artistic introspection (as he puts it).

As a member of the second wave of those who put 
to the side their pencils and brushes and crayons and 
paints, and instead forced themselves into forcing the 
computer to come up on screen with the words “Hello, 
World!”—Peter could already set in motion the work 
of so many programmers who had canned their work 
for others to make use of.

Peter Beyls started out into the algorithmic-visual 
world in 1974, when it was only ten years old. But even 
in those ten years, everything had already changed 
dramatically, even though, forty years later, from the 
current perspective of 2014, turning to the computer as 
an artist in 1974 still seems daring and adventurous.

Let us take a look at one of Beyls’ early productions 
[091a]. We see a line drawing in blue consisting of short 
vertical and horizontal strokes. The work is actually in 
A3 format, but the drawing on this paper is of square 
dimensions to which I have cropped it for the figure.

The complex visual process that may be hidden 
behind the static picture creates hundreds and proba-
bly thousands of short line segments. We identify the 
shortest one, and we see how it is the primary element 
that may take on various positions, may be rotated by 
90 degrees, and may be combined with other such short 
lines, with one, or two, or more of them. In this way, 
it serves like an elementary module. In trying to get 
behind the constructive principle of this seeming chaos, 
we may detect somewhere a small square of unit size 
with the cross of a vertical and horizontal elementary 
line inside. In figure [091b] you may see it circled in red.

Let us call this square with a cross a full square. It 
consists of 6 elementary line segments. One possible 
constructive principle is: Choose from the full square 
(of 6 lines) 0 or 1 or 2… or 6 line segments. If we do this 
systematically by enumerating all possible construc-
tions, we get 1 pattern of 6 line segments, 6 patterns 
of 5 segments, 15 of 4 segments, 20 of 3 segments, 15 
of 2, 6 of 1, and 1 of no segment. The one elementary 
segment together with the constructive principle gen-
erates a total of 64 di!erent patterns.

[091a] Peter Beyls, RPX, 1974-1975, drawing, blue ink on paper, 
360 mm x 270 mm

[091b]  Detail of figure [091a] with the full square marked red
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We now decide on a format for an image, say 50 by 50 elementary cells, where the cell could be 
chosen to be just the size of our patterns. For each of the 2500 cells a decision has to be taken, 
as to which one of the systematically constructed patterns goes into the cell. This decision can 
be done following any deterministic schema, or at random. In the second case, we delegate the 
decision (over which pattern to select for the next cell) to the program.

In his early experiments, Peter Beyls worked through a lot of cases in similar ways to the 
one that is indicated here. His work combines combinatorics with randomness. In a combina-
tory way, he generates a repertoire of patterns to be used on a grid image plane to fill the grid 
cells. Compared to other works of artificial art of the 1960s and 1970s, he emphasizes as an 
important first step the choice of the repertoire (Nake 1974).9 He learned systematic construc-
tion from British systems art, which had a great influence on computer art in Great Britain.

Beyls was lucky enough to join the Slade School of Fine Art (part of University College 
London) in 1977 and actually work in their newly founded Department of Experiment (Mason 
2004).10 In all likelihood, the Slade was the first school in the world to o!er arts students the 
possibility of using electronic and computer technology (Brown 2008).11 Whatever the depart-
ment’s name may have been at any point in time, it was based during that second half of the 
1970s on an agenda of experiment, thus continuing the constructivist and Dada legacy, and 
being part of the British systems art movement.

At the Slade, Beyls met Paul Brown, a friendly and strict constructor of systems. In both their 
works, systems art has left deep traces. He also met Harold Cohen at the Slade in that same year 
of 1977. Cohen had already been living in California for several years by this time, and was 
working on the first stages of an enormously daring project: Aaron, his system of relative auton-
omy in artistic decision-making. He came to the Slade as a visiting artist, as did many others 

[092] Peter Beyls, EWA (v2), 1985, drawing, ink on paper, 176 mm x 215 mm
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[093] Peter Beyls, EWA (v1), 1984, dot-matrix printer transfer and watercolors, 230 mm x 253 mm each
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[094] Peter Beyls, EWA (v2), 1985, drawing, ink on paper, 176 mm x 215 mm
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[095] Peter Beyls, Untitled (AD1), 2000, drawings, ink and watercolor on paper, 305 mm x 432 mm each
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who were, in one way or another, experimenting with 
computers. For the students, these must have been great 
times because they were confronted with the new tech-
nology and the artists who engaged in its human use 
perhaps more than in its system’s use? Do we know?12 
(See Wiener 1950)

Cohen’s art, even though of British origin, had gone 
a totally di!erent path to systems art. There was one, 
perhaps only short-lived interest shared by Beyls and 
Cohen, but worked out to a dramatic climax by Cohen, 
and done by Beyls only as one of his experiments. [094, 
096]. As Paul Hertz has noted: “Peter Beyls and  Harold 
Cohen both developed early systems that modeled 
knowledge about the act of drawing. Their programs 
could operate with a large degree of autonomy to make 
unique drawings.” (Hertz 2009).

What those programs did, was to invent—if you’ll 
allow this anthropomorphism—shapes open and 
closed, and place them in some kind of touching or 
overlapping relationship with each other. The output 
was lines of a not openly geometrical flavor, looking 
like hand-drawn scribbles. The artists hand-colored 
them if they felt like doing so. For Cohen, these experi-
ments became the start into the development of a pow-
erful rule-based system whose development occupied 
him for decades. With this unique artistic research, he 
established himself as a monument of art, science, and 
engineering collaboration in one and the same person. 
For Beyls, this particular experiment seems to have 
been one of a diversity of explorations. Both artists 
show that utmost precision in thinking must not end 
up in straight lines and squares. All those artists who 
have gone the algorithmic way to artificial art know, 
perhaps only subconsciously, that they must learn 
to think the way a machine would think if it could. 
Systems art in consequence leads to programmed art: 
arte programata, if you like. Peter Beyls at the Slade 
chose the systematic roadside of computer art, of art 
into the artificial world.

Of course, colored squares and rectangles, oriented 
in accordance with the coordinate system, their loca-
tions distributed randomly within the image format, or 
according to an invisible grid, had already been done 
in 1965. Such simple-minded drawing exercises were 
among the first to be done for presumably no other 
reason than being so simple. A colored rectangle was 
what came to your mind when you thought about the 
question of what could you get the machine to do. The 
medium was the message, as Marshall McLuhan’s then 
not yet so famous slogan threatened. But in 1965, this 
happened as an act of innocence, if you like. Yet only 
a decade or so later, artists of a special rationalistic 
breed had established a laboratory in a school of fine 

[096]  Harold Cohen, Early product of Aaron, 1973,  
drawing, ink and color pencil on paper, 203 mm x 254 mm
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[097a] Peter Beyls, Untitled, 1979, drawing, ink on paper, 348 mm x 296 mm
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[097b] Peter Beyls, Untitled, 1979, drawing, ink on paper, 348 mm x 296 mm
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art (just think of it!) and had to justify the investment. 
It was good that Britain was the center of systems art. 
As Peter Beyls’ two works in figure [097a-b] and [098] 
show, he was playing with chance, but in a controlled 
manner. Later, we’ll read a bit more about this.

I should add that the experimental situation of the 
1970s at the Slade—which so thrilled quite a number of 
young people who didn’t really know what to do or why 
(Bell 2008)13—was over within less than a decade.14 
The distribution of funds was reconsidered. The exper-
imentalists had done their experiments. The thrust of 
the art world changed direction. Those who had been 
part of the Slade’s stormy 1970s became aware of the 
world around them. Peter Beyls had been part of it for 
about one year, as a European on the island. He left 
the Slade and London in 1978. The following year, he 
was in Toronto, where he met Leslie Mezei. In 1964, ten 
years before Peter started his experimentalism, Mezei 
and Arnold Rockman had published the first article 
about computer art ever to appear in an art magazine 
(Mezei and Rockman 1964). Equally importantly, Mezei 
had himself experimented in computer art. But he had 
in the meantime attracted Ronald Baecker to Toronto, 
where they had founded the Dynamic Graphics 
Project, a haven for top research in computer graph-
ics and human-computer interaction (Bill Buxton was 
one of the first to complete a Ph.D. there, with dozens 
to follow). Peter Beyls was confronted, as an artist, 
with aesthetics of an unknown kind. For what is called 
human-computer interaction (or something similar) is 
actually the appearance of the aesthetics problem in 
the world of computing. Several of Beyls’ later scien-
tific papers deal with matters of interaction.

Algorithmic Art!

Peter Beyls, as I have suggested above, may be more of 
a sound artist than an image artist. Does it matter? No. 
Some may tend to believe the first proposition, while 
others will tend to believe the second. The truth of the 
matter is that Peter Beyls independently does what he 
decides to do. Let us look at some really boring images, 
four at a time, and chosen rather randomly from his 
huge production.15

The production of works from programs is a trivial 
matter. It consists of setting parameter values, or feasi-
ble intervals for parameters from which a probabilistic 
method chooses concrete values. I cannot repeat often 
enough that the individual piece in computer art has 
no more meaning than any of the others that originate 
in the same program. Interesting for computer art is 
the pattern, the schema, the algorithm, the class that 
the individual piece is a member of. Less interesting is 

[098] Peter Beyls, Untitled, 1977-1979, two drawings,  
ink on paper, 352 mm x 302 mm each
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that very piece. Usually the class stands for an infinite 
number of works. The concrete parameter settings 
select one item as representative of the class. This 
simple fact can be formulated as a proposition whose 
state is almost the state of a theorem in mathematics: 
In algorithmic art, the objects of interest are classes. 
The individual piece merely represents its class. There 
are no masterpieces anymore.

Take a look of the four images of figure [099]!

Let us do our exercise again. Each of the four images 
is based on a grid of 7 x 6 cells of equal quadratic 
size. There are forty-two square cells in total. They 
are colored by use of seven colors: three grays, two 
browns, one green, and one purple. The light gray tone 
is used for ten individual cells (divided by thin white 
lines). The dark purple covers a vertical stretch of four 
cells. The dark gray covers a horizontal of four cells. 
The brown appears in two stretches of three horizon-
tals, the green in two verticals of three cells each. The 
lighter browns cover a total of six cells in the form of 
three two-cell horizontals. The three gray two-cell ver-
ticals equally cover six cells. There are as many hori-
zontal bars (sixteen) as vertical ones. Ten cells are of 
basic module size. Following this kind of description, 
you may easily identify a few more rules. Together, 
they define a system of rules that must be obeyed in 
constructing one and any of those panels. The con-
struction consists of placing the given modules such 
that a square results with no gaps.

Fixing the size, color, and frequency parameters in 
this or some similar way still allows for a lot of varia-
tion, although only a finite number. You could, there-
fore, establish a procedure to systematically generate 
all possible correct arrangements of this kind. The com-
puter is the device to carry out such a procedure with 
the greatest reliability for not missing any “solution.” 
For the set of rules, read as constraints, definitely pos-
its a problem that should exhaustively be solved (Peter 
Beyls loves completely exhaustive solutions).

If intuition and imagination are considered to be 
two capacities humans possess and apply in generating 
objects of artistic value, where do they make their mark? 
Are they needed? Not when the program generates one 
after the other of the finitely many arrangements. But 
they are needed twice in the human’s decision process. 
Peter Beyls selected those seven particular colors. And 
he decided their respective frequencies and orientations 
(horizontal/vertical). There are a few symmetries that 
he imposed upon himself, perhaps for a bit more con-
sistency. I bet it was a conscious decision to have the 
two yellow bars in yellow and as verticals and, perhaps 

[099] Peter Beyls, Untitled (C42), 1986-2006, portfolio of 
unique inkjet prints, 255 mm x 215 mm each
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equally important to his accidental subjective aesthetics (i.e. sensual perception), the two light 
blue bars as horizontals. What are the sub-patterns of arranging those four bars? How about play-
ing with their positioning, and then with the two elements of four cells in length, etc.?

Such considerations are at the basic level of deciding on the repertoire of things to go into the 
construction. They can only be justified intuitively. The other level of intuitive decision comes at 
the very end: of all those arrangements systematically generated by the machine, which ones are 
interesting enough to be kept and perhaps materialized with extra care and precision.

At the time when Peter Beyls was doing this work, the world was full of similar kinds of 
experiments. Every young student of design would have to work through such exercises. The 
Bauhaus had told the world decades before. So nothing beyond the McLuhan phase16 of algo-
rithmic art was happening anymore, and algorithmic art gradually gave way to interactive, 
software, and net art. However, I have a feeling that artists of the systems approach either gave 
up altogether, or are still following their principles even many years later. In the latter case, 
they often went up one level to even more abstract systematizing.

I am inclined to interpret three of Peter Beyls’ realizations that I have seen as making a 
meta-statement. The three series of four images each di!er in terms of the choice of the seven 
colors and the positioning of the constructive blocks (there are, by the way, no squares or 
angles on the primitive level after the very lowest). So they explore just a bit more the finite, 
yet large universe of this artificial world. If you now imagine all these images materialized on 
a large scale, placed on three walls of a gallery room (perhaps, a fourth one is needed), you 
are either bored to death and inclined to escape as quickly as you arrived, or you will stop and 
study the simple combinatorics and end up with the conclusion: The artist wants to tell us how 
trivial it is to set up an automatic picture generator; and how much intuition it still needs to 
choose valuable starting and end points. Peter Beyls really tells us in this set of (at first sight) 
boring slick images how incredibly impossible any kind of so-called Artificial Intelligence is. 
Only the boring middle game is of (and for) the computer. The decision-making in the begin-
ning and at the end remain for all times the human’s domain.

Viewed this way, the boredom vanishes and is transformed, dare I say, into the myth of the 
human.

Algorithmic Art!—with an exclamation mark—is the name I have given to this section of 
the essay. The exclamation is in honor of Peter Beyls. Often, when in a discussion with him, 
he stresses “algorithmic art” against your use of the more sloppy “digital art.” He is absolutely 
right. What are we focusing on when we view art and contemplate on it a bit? We focus on what 
it expresses and how it does this. We focus on what is obvious and what is hidden. How was it 
done, and what does it mean? Algorithmic art was done by designing an algorithm. As always, 
there have been forerunners, artists who did their work in a more or less algorithmic way. They 
forced themselves into following their own prescriptions.

But what came newly into the world in the early 1960s was that machines now became 
available that drew algorithmically. Not only did they follow strict rules when carrying out 
the actual stroke, they also followed algorithms in calculating the path of the drawing tool. 
Algorithmically generating the work—that’s the important and new fact. We had already dis-
cussed how inappropriate the term “computer art” was by the end of the 1960s, in London, 
Edinburgh, and Zagreb, and how much better “algorithmic art” would express what was at the 
heart of the new way. “Digital art” was then not an issue. But broad and general as it is, it is a 
plastic word, a word for all occasions with only little distinguishing potential.

Peter Beyls has always insisted on the label “algorithmic,” and rightly so. In the term “the 
Algorithmic Revolution” our epoch is summarized much better than in any other term. What we 
are doing, what is at stake, is algorithmic thinking instead of hand weaving. Sharpness instead of 
sloppiness. Distinction instead of smearing. Others have made this point. Peter very distinctively.

Let us do one more exercise. (You will have realized in the meantime that my approach here 
is bottom-up by exemplar only. I must leave the grand picture to others in this volume.)

Referring to figure [100a], we see an experiment that, up to this point, has generated polygons 
in black, red, and blue. The direction of the polygons’ edges seems to be restricted to horizontal, 
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vertical, and two oblique directions. We may safely 
assume that in each of those four directions there are 
the up and down orientations. Taken as vectors, there 
are thus eight feasible directions. Distances of one step 
again appear to be bound to a grid (as a systems art-
ist, Peter Beyls must love the grid). This observation 
generates the conjecture that at any given point, the 
choice of the next point is one of the eight neighbors 
surrounding the given point in a grid structure. Unless 
special precaution is taken, this setup makes it possi-
ble that the drawing instrument runs back to the point 
from whence it has just come.

The plotter he had available at the time was 
mechanically not the best. Supposedly straight lines 
could bend a bit [100b], and occasionally, a drawing 
machine would even exhibit erratic drawing behavior. 
For example, gradual hardware breakdown gave rise 
to the articulated unanticipated output displayed in 
figure [100c]. Peter Beyls writes in an email message: 
“the hand of the machine is visible… what the engi-
neer would call shortcomings, I refer to as wonderful 
discoveries…”

Peter Beyls was thinking his works—in algorith-
mic art you are thinking the work, not drawing or 
painting it. This was particularly clear during the early 
years, when computers simply did not have screens. 
You could, and should, do your design with “eyes 
wide shut”: drawing with the brain. The artist always 
thinks of his works as processes. These processes are 
evolving, thereby allowing him to observe what he had 
been thinking ahead of time. The execution of your 
thoughts of an hour, a day, or a week ago, became the 
fabulous sensations you could study in algorithmic 
art. The algorithm is the manifest expression of your 
idea: “The idea becomes the machine that makes the 
art,” as Sol LeWitt described conceptual art. In early 
computer art, this was exactly the case. Peter Beyls 
was particularly aware of this. He turned it into the 
essence of his programs. He came to this scene just 
at the right time, still doing many things the old way, 
only a bit more e"ciently, before the immediacy of the 
screen took over.

Computers have now become so powerful that it is 
harder to be fully aware of this strange but systematic 
distance between artist and work. There has always 
been such a distance. The idea just did not want to take 
on the form it required. Thousands of struggles and 
moments of despair mark the paths of artists through 
their creative years. In algorithmic art, the eternal con-
tradiction between the pure, ideal idea and the imper-
fect, real form has gained its particular frame. Here you 
can precisely describe the imperfections caused by the 
recording devices. And here you must give your idea 

[100c]  Detail of drawing revealing hardware glitch

[100a] Peter Beyls, Untitled (INC4), 1976, drawing, ink on 
paper, 270 mm x 350 mm

[100b]  Detail of figure 100a
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[101] Peter Beyls, Untitled, 1976, drawing, ink on paper, 300 mm x 228 mm
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an already explicit form. The required explicit form is 
the algorithm and the program. Without it, there is no 
work. The artist in this postmodern world su!ers two 
steps of materialization away from the idea. But with-
out materialization, there is no sensual cognition.

He does not, therefore, fall into despair. He is 
not inclined to cut a piece o! his ear. Smilingly, he 
observes what the machines do under his command. 
And occasionally he is happy with a machine glitch.

Randomness and Control

There never was any computer or algorithmic art with-
out randomness. Randomness belongs to algorithmic 
art as the devil belongs to the Christian god. The two 
need each other. Without the other, boredom would be 
ubiquitous (not only in paradise).

This may sound like an outrageously disturbing 
statement, because isn’t it true that the computer is 
the machine for calculations? And calculations are not 
usually characterized by randomness. True. Against all 
opposing statements: There is no randomness on a com-
puter, and there never will be. A computer constantly 
executes functions (as in mathematics). It is capable of 
doing this only for those functions that in mathematics 
are called computable. We cannot explain the details of 
this concept here. I appeal to your willingness to believe 
me. Read any good book on computability.

You may have heard of the so-called Turing 
Machine. It is a device on paper that is characterized by 
some very simple elementary operations plus a table of 
instructions provided by a human, and the machine’s 
ability to read a line from the table and precisely carry 
out what the line requires in terms of the elementary 
operations by the paper machine, which are of the 
kind: write a stroke, erase a stroke, move one space to 
the left or right, stop.

What a Turing Machine does is identified as the 
execution of a computable function.

Having clarified this, we now jump to our last topic. 
We have all used a so-called random number genera-
tor. They nowadays come with the implementation of 
your programming language. If this is the case, that 
is to say, if there are functions that calculate random 
numbers, how can those numbers be random and cal-
culated at the same time? How does this fit with the 
claim that only computable functions can be executed 
on a computer? Randomness clearly cannot be comput-
able. For if it were computable, it could not be random, 
and if it were random, it would escape computability. 
How do we get out of this?

We get out of this by observing and admitting that 
numbers that are calculated by a computer are not 

[102] Georg Nees, Random Walk, 1968, drawing, ink on paper, 
297 mm x 210 mm
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random numbers. We must simply acknowledge this. 
A number computed by a computer, is a computed, 
thus computable number, and not a random number. 
Therefore, everybody prefers the term pseudo-random 
number. These are computed numbers whose behavior 
suggests they share something with random numbers 
even though they are not random.

Mathematical statistics has a number of tests for 
the degree of randomness or unpredictability of the 
next number in a sequence of numbers. If a sequence 
of calculated numbers survives some or many of such 
tests, we are justified to say: this sequence of num-
bers shows a random behavior with respect to the set 
of tests it was exposed to. Statistics can even say that 
such a statement is correct with an error rate of 1% or 
5% or similar.

So much as an indication of what randomness 
could mean on a computing machine. It can only be 
pseudo-random behavior, a behavior that, for some 
time span of limited observation, looks as if it was 
random. To some degree the sequence behaves as if it 
came from a source of randomness.

Everybody who went into computer art tried work-
ing with polygons and random behavior at some point 
early on in his or her career. Figures [102, 103] and [104] 
show three examples.

Nees’ random walk [102] is restricted insofar as 
movement is possible only in vertical or horizontal 
directions. This reduces complexity, creates order. 
Single steps are kept at a rather low length, but within 
a range, all distances are allowed (no grid is used).

Nake’s random polygon [103] has restricted direc-
tions, but allows for more than horizontal or vertical. It 
is interesting insofar as some aberration from the pure 
vertical is permitted within a small angle. This leads 
to the impression of some degree of global structure, 
although all decisions are taken on the lowest level.

Noll’s polygon has horizontal coordinates distrib-
uted as a Gaussian distribution around the middle axis 
(hence the zigzag appearance); the vertical coordinates 
are not random at all, but rather follow a deterministic 
quadratic formula; when the top is reached, the line is 
reflected back towards the bottom [104].

The second generation of computer artists had its 
great heroes in Manfred Mohr (German-American), Vera 
Molnar (Hungarian-French), and Harold  Cohen (British-
American). They were trained as artists and were per-
haps already well known internationally ( Cohen with 
appearances at Documenta and the Venice Biennale), 
before they turned to the computer. Although many 
younger artists of radically di!erent approaches and 
aesthetics are determining the scene today, these three 
still define the measures. They are the classics. Peter 

[103] Frieder Nake, Random Polygon, 1965,  
drawing, ink on paper, 400 mm x 400 mm

[104]  A. Michael Noll, Gaussian Quadratic, 1965,  
microfilm output, 278 mm x 218 mm
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[105] Peter Beyls, Untitled (TL01), 2010, drawing, ink on paper, 720 mm x 720 mm
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Beyls, next to a good number of others, belongs to this 
second generation. His position can be characterized 
by clearly defined experimentalism, process-oriented, 
exhaustive case analysis and restricted randomness.

The polygons in figure [100] provide an example. 
The use of a grid structure reduces the set of reachable 
points. At the same time, each point (as a vertex of the 
polygon) has exactly eight neighbors. They give the 
set of next short line segments. However, the decision 
of which one to choose from the eight is calculated. It 
depends on the number of neighbors already visited. 
Beyls wanted to reduce the many options for the next 
move to a single one. His thinking—which goes deep 
into the joys of algorithmics—allows for randomness, 
though always in a strictly limited way. He does not 
want to be totally surprised by a result. He rather wants 
to discover that, despite random influences, the rules 
he defined are governing the construction of the gen-
erative process.

I have repeatedly mentioned what a huge produc-
tion Peter Beyls has. In this, he does not di!er much 
from Vera Molnar, Manfred Mohr, Harold Cohen, Roman 
Verostko, Jean-Pierre Hébert, Wolfgang Kiwus, and so 
many others. All of these artists also write, and it may 
be true that those in algorithmic art feel a particular urge 
to explain to the world what they are doing. There are 
di!erences though. Some write only when they are asked 
for an essay. Peter Beyls, in comparison, is a scientist. 
He defines projects, sets up experimental situations, runs 
the experiment, documents the results and, if the results 
are interesting enough, writes an article. It seems he has 
recently joined the speculative design movement.

For many years, he has stressed that his interest is 
the exploration of programs and code as a means for 
the artist’s expression. To some extent, delegating aes-
thetic decision-making to the machine was repeatedly 
his topic.17 Even older—dating back to his experience 
in younger years at the Slade School—is his attribu-
tion of algorithmic art as a great vehicle for generative 
thinking in the arts. He has always been close to the 
Artificial Intelligence and Artificial Life domains—
surprisingly to me, but perhaps wrongly so.

Surprising, because Peter Beyls has never used 
commercial software for his art and music. To be sure, 
he will have used Photoshop to prepare an image 
for publication or for a lecture, and he will be using 
browsers, text processing, email, file management and 
more software o! the shelf for daily use. That’s not the 
point, though. The point is that, when it comes to set-
ting up an algorithmic situation and environment to 
explore an aesthetic conjecture or statement, then he 
is doing this all by himself. He shares this conviction 
and practice with all the big names in the field. It is a 

[106]  Mark Rothko, No. 25 (Red, Gray, White on Yellow), 1951, 
mixed media on canvas, 2950 mm x 2324 mm

[107] Barnett Newman, Midnight Blue, 1970, oil and acrylic on 
canvas, 1930 mm x 2390 mm
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necessity—for how could you be an artist if you did not 
write the code that is your idea become machine (once 
again to reference Sol LeWitt).

But here is my surprise: How can it be that a crea-
tive person, struggling with algorithmic design, at the 
same time tends to believe, a bit at least, in Artificial 
Intelligence?

If you take a look at the two images of figure [105], 
it is immediately clear that they are variations of a 
theme. Exactly what the theme is, we cannot conclude 
quite so immediately and straightforwardly. We would 
now start to observe closely what the 729 permutations 
in each of the two images have in common, and in 
which ways they di!er. It is not certain that we would, 
after some pondering, conjecturing, hypothesizing, 
backing-up, etc., come up with a clear, distinct, and 
“correct” schema. The schema or rule-based system 
would be correct if, whatever else it generates, it would 
at least generate those 1458 cases. Simple as these 
wiggles appear to be, it does not seem to be a trivial 
task to re-discover their schema. Some call this task 
re- coding. Given some images that we know were com-
puter-generated, to re-code them means to find their 
code. Mathematically, you can immediately say that, in 
general, this task has no solution. On the other hand, 
in individual cases, it may almost be a trivial task.

What does such pondering say about Artificial 
Intelligence and its believers? It says there are tasks 
that seem di"cult or rather di"cult or extremely dif-
ficult for a human to solve. We know that experience 
plays a tremendous role. In fact, our experience is 
responsible for a considerable amount of our intelli-
gent behavior, be that in mathematics, assistance to 
others, peacefulness, soccer, or art. But experience is 
lived life. Only as human being do we experience life. 
Because we know we will die.

How can a human being accept this fate of ours 
and, at the same time, speculate about machines 
becoming intelligent. Hubert Dreyfus wrote about why 
computers must have bodies in order to be intelligent. 
Those who are bodily creatures, die. Therefore they are 
intelligent.

The exciting field of algorithmic art, including 
its funny kind of randomness, has a lot to learn and 
understand of our current culture. Peter Beyls belongs 
to its serious explorers. As such, he must avoid the 
treacherous waters of Artificial Intelligence.

Sailor on a Virtual Sea

At times, we find it interesting to know which artists 
influenced the work of a particular artist—the other 
artists who might have influenced the development of 

[108] Roni Horn, Portrait of an Image (with Isabelle Huppert), 
2005, 100 color photographs (detail, part of an installation)

[109] Caravaggio, De Roeping van Mattheüs, 1600, oil on canvas, 
3220 mm x 3400 mm
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his style, his topics, or his theory. What are the opin-
ions he mentions and who are the people he refers 
to? Peter Beyls says that Mark Rothko and Barnett 
Newman were important influences for him. Heroes 
of the 1960s, these are artists who reached their sta-
tus of fame when Beyls was a young student and open 
to influences. Rothko and Newman were friends, two 
artists from the emerging color-field movement. A con-
centration on huge formats and few colors, painterly 
applied to the canvas, or in a more geometric fashion. 
In his later years, Rothko insisted that he was not an 
abstract painter. He wanted to arouse emotions. He 
prepared situations for the overwhelming feeling we 
may experience when we are confronted by color as 
color, and not as representation of something else. Art 
in its concrete forms is what it is—form and color—
and nothing else. Rothko, however, would contradict.

Surprisingly perhaps, Peter Beyls also mentions 
Roni Horn among those who had an influence on him, 
whose work he liked. You will perhaps agree that what 
an artist identifies as being influences on his man-
ner of doing his own art will not usually be obvious 
in the sense that we see similarities between the two. 
Influence is way subtler, perhaps deeply hidden. Going 
back several hundred years, to the late-sixteenth cen-
tury, Beyls claims he acknowledges influence on his 
art by artists like Caravaggio—a painter belonging to 
those masters who learned how to paint light. Later, 
the photographic camera was a device doing the same.

The influence a given work may have on an artist is 
always a matter of imagination. During the formative 
years, the young artist may be inclined to mimic the 
style of the one he admires, or the other’s choice of 
subject matter. A lasting influence, however, will be 
of a mental quality. The other artist will be a source 
of inspiration, a starting point much more than a goal. 
If our artist is working with software, the situation is 
radically di!erent anyways.

We say that someone is “working with a computer.” 
When somebody uses such a formulation, we should 
take the statement for granted and true. But it is a poor 
formulation, not a very enlightened, nor an enlighten-
ing one. What do I object to? The computer that our art-
ist is using plays the role of the canvas: For a work to 
be realized, it is necessary. The painting artist needs a 
material, a substrate to paint on. Usually this is a can-
vas. Without it, the painter cannot paint. Decisively 
important as the canvas is, and a necessary pre-con-
dition without doubt, it is not the su"cient condition. 
Once the work is done, we will see and become aware of 
the paints in the forms much more than the canvas. This 
may go up to the point where we ignore the precious 
presence of the canvas, and only when its material 

[014]  Matthew Barney, Cremaster 2, 2002, production still
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[111]  Peter Beyls, Untitled (AL1), 1992, two drawings, ink on paper, 445 mm x 387 mm each

[112] Peter Beyls, Nelson, 1982, unique digital print, 317 mm x 306 mm
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[113] Peter Beyls, Untitled, 2002, drawing, ink on paper, 430 mm x 430 mm
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condition deteriorates—when the canvas is disappear-
ing—do we again become aware of its presence.

The dialectics between canvas and paints, in the 
case of the computer artist18 takes on the form of hard-
ware and software, or of computer equipment and 
programmed system (Taylor 2014). The hardware is 
the substrate onto which the artist inscribes the pro-
gram. The intercourse of the two only creates the work 
and—to an extent—is the work. When designing the 
program,19 the artist—Peter Beyls—is describing a 
potential infinity of works. This is the revolution. In 
the algorithmic dimension, you never think of the 
individual work. Your imagination is always already 
extended towards entire sets, ensembles, variations 
and permutations. You are occupied with wide-open 
options and possibilities, not with limited realization 
and materialization.

The term virtual and virtuality has become popu-
lar in this context as a way of expressing the new. It 
took on a strongly misleading form in the term virtual 
reality. What has really happened is that two modes of 
reality have taken on equal status, and it is the tech-
nology of computing that is responsible for this sur-
prising and startling equality.

The two modes of reality I am alluding to are actu-
ality and virtuality. The actual mode of reality is the 
manifest appearance of something that pertains to all 
our senses. All of them are a!ected by the appearance 
of the actual; none of them is excluded. On the other 
hand, the virtual mode of reality excludes some of our 
senses. The appearance of a something may be only 
visual, for example, as is the case with an image on a 
computer display. It is almost pure visibility: no taste, 
no touch, no sound, and no smell.

The virtual mode carries within itself the potential 
to become actual. The traditional artistic work is an 
individual piece, here and now, which is as it is and 
not di!erent. Nietzsche once characterized the work of 
art as that that is as it is, although it could be di!erent 
in each of its elements, but in actual fact, this is not 
the case. The algorithmic work is radically di!erent. 
It exists as a double. It consists of a visible 20 surface 
and an invisible subface. The subface is computable. 
Both, surface and subface, exist only in tight connec-
tion. One without the other does not exist. Yes, we may 
study the code of the program in separation. We may! 
But in actual fact, we don’t do this. Even if we are trou-
ble-shooting the code, we often execute it again as a 
means to find out about its improvement. We want to 
see whether it is now behaving correctly, correctly in 
the sense that we expect and want it to behave.

An existence as surface and subface characterizes 
the algorithmic work. It is sensually perceivable, and 

[114] Peter Beyls, Untitled (GR2), 1979, drawings,  
ink on paper, 240 mm x 240 mm each
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[115] Peter Beyls, Untitled (WL1), 1983, drawings, ink on paper, 183 mm x 183 mm each
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[116] Peter Beyls, Untitled (ADX), 1995, drawings, ink on paper, 380 mm x 302 mm each
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[117] Peter Beyls, Untitled (SMX), 2009, drawing, ink on paper, 321 mm x 321 mm
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[118] Peter Beyls, Untitled, 1990, drawing, ink on paper, 220 mm x 220 mm
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insofar finite; it is mentally computable at the same 
time. As mentally computable as it is infinite. The algo-
rithmic work is finite and infinite at the same time.

Peter Beyls has researched this kind of reality to 
a large extent. He continues doing this, and he is not 
alone in doing it. He has not even been the first to try. 
But he belongs to those who have felt that this exist-
ence as a potential that makes itself urgently visible, 
is new, is exciting, and thrilling. He expresses this by 
saying that he has been exploring “computer program-
ming as a medium for artistic expression.” This kind 
of exploration forces him to develop generative sys-
tems. In the generative principle we see appearing the 
infinite and the virtual of the algorithmic work.

He says of himself: “I have always thought of com-
puter media as active partners in the creative process, 
a methodology I have referred to as ‘conceptual navi-
gation.’” He feels he is engaging in an intimate dialog 
between human and machine, and much of his theoret-
ical writing is about this intimacy of his.

I would never accept computer media as partners. 
In my younger years, I would have attacked Peter for 
engaging in such partnership. I no longer do. If a friend 
thinks of himself as being partner to the computer 
media (partnership should work in both directions), 
I can accept this. Well, I must, for what somebody tells 
me about himself is per se true.

I want to end this essay on a visual quote by  Peter 
Beyls, spanning many years of his incessant activity, 
and not representative at all of his work. Figure [118] 
show early experiments with grammar-based algo-
rithms, and figure [119] displays trajectories through 
color space by way of a spreading-activation inspired 
procedure.

Peter Beyls is dedicated to his work in each and 
every moment. It is embedded into the epoch of the 
developing algorithmic dimension. He has used 
his dual background in technology and the arts for 
strongly insisting on expanding and exhausting rules 
such that they visibly display their visual virtuality. 
Peter Beyls is the sailor on a virtual sea.

[119] Peter Beyls, Untitled (SD01), 2005, ink on canvas,  
1000 mm x 1000 mm
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NOTES

1. I have in recent years become 
fond of this expression of surface 
and subface. It addresses the fact 
that everything on a computer 
exists doubly. My theoretical term 
for this is “algorithmic sign.”

2. Georg Nees, Computergrafik, Stu-
dien-Galerie TH Stuttgart, opened 
4 February 1965; A. Michael Noll 
& Bela Julesz, Computer-gener-
ated pictures, Howard Wise Gal-
lery, New York, opened 6 April 
1965; Frieder Nake & Georg 
Nees, Computer-Grafik, Galerie 
Wendelin Niedlich, Stuttgart, 
opened 5 November 1965.

3. “I here see something that is 
not going to disappear again,” 
was Georg Nees’ reaction when 
he saw the first drawing slowly 
appear on his drawing machine. 
Some feeling of awe was with 
him, as he recalled the moment.

4. Interestingly, this changed 
around 1969 or 1970, when 
accepted artists started to exhibit 
computer-generated works.

5. Georg Nees privately indicates 
that the reason for his first pub-
lication being about “statistical 
graphics” was that his company 
did not want their name to ap-
pear together with “art.” Art then 
was not serious. A. Michael Noll 
copyrighted his photographic 
reproductions that went to public 
shows, in order to avoid any indi-
cation of company involvement 
in artistic endeavors.

6. Some of the earliest computers 
had acronyms as their names, 
often ending in a C, like ENIAC, 
EDSAC, EDVAC. The “C” usually 
stood for “Calculator.” They were 
considered, by their inventors, 
as exactly this: calculating 
machines. “Computers” then 
were still human mental workers 

whose job it was to compute.
7. The literature abounds about the 

thrills and failures of computers. 
Highly recommended is Hubert 
Dreyfus’ book What computers 
(still) can’t do (second edition 
with a new foreword)— see 
references.

8. I find it shocking to see dozens 
of twenty-year old youngsters 
among the ranks of computer- 
believers.

9. It was in 1974, the same year that 
Peter Beyls started into his career 
as an algorithmic artist, that my 
book appeared: Ästhetik als In-
formationsverarbeitung (Springer 
Verlag). It was about computer 
art, aesthetics, information aes-
thetics, and computer graphics in 
the computer science sense of the 
discipline. In information aes-
thetics, any work is considered 
to be constructed relative to a 
given repertoire of signs, together 
with a set of feasible construc-
tive operations. Peter Beyls and 
the systems artists intuitively 
followed exactly this approach.

10. Variously named over time, 
I have found references to the 
Department of Experimental 
and Electronic Art; Computer 
and Experimental Art Dept; and 
Experimental and Computing 
Dept. The best name, certainly, is 
the Department of Experiment.

11.  Paul Brown, himself a student 
at the Slade, confirms this in 
his paper: “From systems art to 
artificial life” (2008).

12. An implicit hint, as you may 
sense, to Norbert Wiener’s  
book The Human Use of  
Human Beings: Cybernetics 
and Society. Ethics may be an 
interesting aspect of all we do  
in computer art.

13. Read Stephen Bell’s contribution 
(Chapter 23, especially pp. 320-
321) to the marvelous White Heat 
Cold Logic to see what I am trying 
to indicate. The book was edited 
by Paul Brown, Charlie Gere, 
Nicholas Lambert, and Catherine 
Mason. It was published by MIT 
Press in 2008 and is a treasure.

14. Must we always deplore it when 
an institution that was important 
to us is closed down, even one 
we may have contributed to? I 
think not. There may be good 
reasons to let an experiment 
come to its end.

15. He has kindly given me a file that 
contains hundreds of images, 
enough at least to stop me from 
counting. They are ordered in 
a way he understands, since he 
has established the order, and 
in more or less chronological 
sequence.

16. I call the “McLuhan phase” of an 
aesthetic movement that period 
when a new medium or tech-
nique is being tried, most often 
on old problems. This is when 
the new medium is the message.

17. In recent times, in a lecture to the 
Computer Arts Society in London 
on 14 February 2013.

18. A horrible word, isn’t it? Grant 
D. Taylor often uses the term 
“artist-programmer” in order to 
express in one word both aspects 
of such a person working: the ar-
tistic intention and the program-
ming extension.

19. In a style that hides the e!orts 
and thrills of algorithmic design, 
young artist-programmers are 
now often talking of themselves 
as “coders.”

20. Or otherwise perceivable.

REFERENCES

Bell, Stephen, “My First Brush With 
Computer Graphics,” in White 
Heat Cold Logic (Cambridge, MA: 
MIT Press, 2008).

Beyls, Peter, London Orbital, online: 
www.gasathj.com (Generative 
Art, Science and Technology 
Hard Journal, 2011).

Andersen, Bøgh P. and F. Nake, 
Computers and Signs. Prolegom-
ena to a Semiotic Foundation of 
Computing Science (Heidelberg: 
Synchron, forthcoming, 2014).

Brown, Paul, “From Systems Art to 
Artificial Life,” in White Heat 
Cold Logic, Brown, P. et al., eds. 
(Cambridge, MA: The MIT Press, 
2008) pp. 275-289, p. 279.

Dreyfus, Hubert, What computers 
(still) can’t do (Cambridge, MA: 
The MIT Press, 1992).

Hertz, Paul, “Art, Code, and the En-
gine of Change,” Art Journal 68, 
1 (Spring 2009) pp. 69-75.

Mason, Catherine, “Routes Towards 
British Computer Arts: Educa-
tional Institutions,” Bulletin 
of the Computer Arts Society, 
London (Summer 2004) p. 57.

Mezei, Leslie and A. Rockman, “The 
electronic computer as an artist,” 
Canadian Art 21 (Nov. 1964), 
pp. 365-367.

Nake, Frieder, Ästhetik als Infor-
mationsverarbeitung (Berlin: 
Springer Verlag, 1974).

Nake, Frieder, “The semiotic engine. 
Notes on the history of algo-
rithmic images in Europe,” Art 
Journal 68, 1 (Spring 2009), 
pp. 76-89.

Taylor, Grant D., When the Machine 
Made Art (New York/London: 
Bloomsbury, 2014).

Wiener, Norbert, The Human Use 
of Human Beings: Cybernetics 
and Society (Boston: Houghton 
Mi#in, 1950, 1954).

Wittgenstein, Ludwig, Philosophical 
Investigations (Oxford: Basil 
Blackwell, 1972).

boek_G7_BEYLS.indb   125 9/10/14   20:07



126

[120] Peter Beyls, Untitled (CSP), 2005, unique digital print, 600 mm x 600 mm
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[121] Peter Beyls, Untitled (WH), 2008, nine unique digital prints, 917 mm x 846 mm each
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[122] Peter Beyls, Cyclops, 2012, software, light sensor, display, variable dimensions
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[123] Peter Beyls, Colors of the Web, 2011, visual database, variable dimensions
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[124] Peter Beyls, Matrix Growth Process, 1977, pencil and watercolor on paper, 628 mm x 884 mm
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