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Computers ‘R” Us

Anyone born before 1968 who has learned
to use a word processor probably under-
went a minor metaphysical showdown in
which skepticism about mechanical intru-
sions into the human realm of writing,
compounded with fear of submitting to
machine domination, eventually yielded to
an exhilarating sense of individual accom-
plishment boosted by mastering a new
tool. Those born after 1968 and raised on
computer video games probably do not
feel quite the same sense of zealous con-
version, but nonetheless feel the same
sense of power. The transition was almost
cult-like: over the course of a decade, mil-
lions of altar-like monitors appeared in
homes and offices, and provided a liberat-
ing feeling of both autonomy and connect-
edness in an increasingly decentered
universe. The triumphant spread of the per-
sonal computer, which conquered the mass
market with its “user friendliness,” has
triggered a second industrial revolution
based on information and technologies that
now seems as inevitable as the universal
adoption of electric lights.

The most significant effect of this new
revolution will be the rearticulation of class
structure: at the top, the infocrats, who con-
trol the production of electronic informa-
tion; far below them, the cyberproletariats,
who depend on computers to carry out any
form of labor (which currently ranges from
office work to the agricultural and commer-
cial sectors). Cyberproles will make up the
vast majority of income earners, who, de-
spite the increased productivity of cyber-
netic technologies, seem to work longer
hours and make less progress toward realiz-
ing traditional middle-class goals. Finally, at
the bottom will be a growing underclass, the
lumpentrash, which will include entire na-
tions. Lumpentrash are those who literally
do not, and probably will never, compute.

In proposing such a bleak analysis, I do
not intend to agitate for a neo-Luddite
movement that attacks the machine for so-
cial inequities. Would any momentous so-

cial palliative result from a slogan of resis-
tance such as “cyberproles of the world
unite; you have nothing to lose but your
software”? Unlike the first industrial revo-
lution, the political distinction between the
user and the tool can no longer be so
clearly drawn because the computer is a
machine that increases mental rather than
physical capacities. Like the machines of
the first industrial revolution, computers
improve the efficiency of production, but,
in addition, they penetrate human con-
sciousness at an unstoppable rate, and thus
the political problem may not be neatly rel-
egated to the user pulling the plug.

The official ideology of computeriza-

Cyberproles of the world
unite; you have nothing to
lose but your software

tion is clearly in the positivist tradition that
knowledge is power. In that respect one
might locate the political issues as ques-
tions of controlling technologies in the
manner of Michel Foucault. There is a la-
tent ideology, however, that has evolved
with the use of digital technology that fa-
vors the displacement of the human body.
On a crude level, displacement refers to the
layoffs that occurred first in newspaper
plants due to computer typesetting and
then in almost every other arena of em-
ployment, including architecture—the dis-
placement of the bodies of workers.
Displacement of the body in a less con-
flictual sense refers to the atopic status of
computer users. Through the enhanced
flexibility of fiberoptic technologies, the
body using the computer rarely needs to be
in a specific place; space is thus no longer
a limitation on being. Finally, carrying
such potentials to the prognostication of
cyberspace, it is imaginable that people

will eventually be able to abandon their
bodies by transferring their consciousness
to an “immortal” machine. This ultimate
displacement of the body represents the
new utopia: literally a no-place where
peace will be inevitable because there are
no territorial issues, and where injustice
will be nonexistent because without the
body, there will be no pain. As always,
utopia obviates the need for politics.

Whether the ideology underlying com-
puterization is about controlling bodies or
displacing them, it clearly cannot be ig-
nored. One of the most conspicuous con-
cerns of critics and philosophers during the
past two decades has, in fact, been the dis-
course of the body. The means with which
society tries to control the body in the long
run may not be as problematic as the virtual
disappearance of the body. Among the as-
tute observations of philosopher Hubert
Dreyfus, who recently updated his critique
of artificial intelligence in What Computers
Still Can’t Do (MIT Press, 1992), is that al-
though the machine may have already at-
tained superiority in the amount of
information it can store and process, it will
always be limited by the fact that “intelli-
gence needs a body.” This is because the
contextual issues surrounding one’s own
body lead to an understanding of relevance
that is phenomenal and spatial. If informa-
tion technology is proposed without com-
mensurate attention to what happens to
one’s own body and to the bodies affected
by information, can its users expect it to be
relevant, intelligent, or, more importantly,
responsible?

Richard Ingersoll
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Computers ‘R’ Us

Dialogue with
Alexander Tzonis:
Artificial Intelligence
for Intelligent
Architects

Alexander Tzonis is the chair of architectural
theory at the University of Technology at Delft,
Holland, and is the director of Architectural
Knowledge Systems, a multidisciplinary research
group. He attended graduate school at Yale
University and taught at Harvard between 1967
and 1981, where he came into contact with the
early research in artificial intelligence then being
undertaken in Cambridge.

Tzonis coauthored, with Serge Chermayeff,
The Shape of Community (Penguin, 1971) and
soon after published Towards a Non-oppressive
Environment (i press inc., 1972). He has a
consuming interest in architectural theory and its
documentation, and is the chief editor of the
Garland Archives, a multivolume series which
has published the complete archives of Le
Corbusier, Louis Kahn, Mies van der Rohe,
Walter Gropius, R. M. Schindler, and Alvar
Aalto. (See DBR 18, “Architectural Publishing” ).

With Liane Lefaivre he has written numerous
articles and books, including Classical Archi-
tecture: The Poetics of Order (MIT Press, 1986),
The Roots of Architecture (SUN, 1984), and
Architecture in Europe Since 1968: Between
Memory and Invention (Rizzoli, 1992). He has
edited a forthcoming book, in collaboration with
lan White, Automation-Based Creative Design
(Elsevier, 1993). In 1990 he published his first
novel, a murder mystery about problem-solving,
computation, and morality, entitled Hermes and
the Golden Thinking Machine (MIT Press, 1990).

The specific agenda of the doctorate program
directed by Tzonis, known as Architectural
Knowledge Systems: Artificial Intelligence for
the Intelligent Architect, is the documentation
and analysis of architectural knowledge using
computational, cognitive methodologies.

DBR interviewed Professor Tzonis in Delft in
December, 1992.

DBR: Reading the program description of
your research group, I see the largest num-
ber of the participants are preoccupied with
computers. What relation does the suppos-
edly automated sphere of knowledge have
to the more humanistically based “architec-
tural knowledge”?

AT: I strongly believe that no computational
theory or methodology or techniques of ar-
chitecture can be developed without deeply
founded architectural knowledge. As to
whether the reverse is true, this is a most in-
teresting question. Up until very recently
most people in architectural theory or com-
puter-aided design worked independently.
They stayed in one direction, looked exclu-
sively at architectural theory, and tried to un-
derstand it independently of computational
aspects, which they viewed with suspicion.
Or they concentrated on computer applica-
tions and tried to expand and improve them,
disregarding architectural theory, which, in
turn, they eyed with misgivings. It seems
that the situation is changing now. We real-
ize that neither architectural theory nor com-
puter techniques can develop in isolation.
The “development of architectural theory”
encompasses cognitive as well as histori-
cally rooted rule systems. The closer we get
to understanding architectural practice, the
more we realize that it instantiates preexist-
ing rules and activates predefined systems,
despite the fact that it appears to improvise
in a freewheeling manner.

DBR: Of what use are computers to history
and theory? It seems to me that they are bet-
ter suited to the more mechanical demands
of practice.

AT: We should use the computer as a tool
for both, and we do. Computers are one of
the means for studying and thinking in gen-
eral, and design-thinking in particular. With
computers, we can approximate a kind of
replica of the mind, which, however crude
and reductive, is still the best tool we have.
Cognitive scientists cannot test the brain to
confirm hypotheses about structure-func-
tion relations of the mind, but they can col-
laborate with artificial intelligence scientists
and test their hypotheses, experimenting
freely with the organization of machines
and their performance. After completing an
initial phase of investigation dealing with
more general kinds of intelligence (such as
vision, language, and movement in space),
research in artificial intelligence has

reached a second phase where more com-
plex kinds of intelligence (such as spatial
and visual thinking, and design) are now ap-
proachable.

DBR: How would a computer-aided histo-
rian proceed, and what are the potential
consequences?

AT: Like many other researchers we try to
find actual cases of professional practice,
document their methods in use, and recon-
struct their underlying methodology. Where
our group differs significantly from others is
that we try to carry out such reconstructions
in historical cases of exceptionally creative,
intelligent performance. A considerable part
of our activities are devoted to historical
documentation and compiling archives be-
cause, without scientifically organized ar-
chives, an empirical study of creativity,
dealing with highly contrasting cases and
claiming a high degree of generality, would
have been impossible.

DBR: Are you interested in the constants of
what you call design intelligence, or in his-
torical change?

AT: Both. What we find in our research is
the fascinating dialectic between the archi-
tecture of the mind, which is more or less
invariable, and the architecture of culture
and society, which keeps on growing. The
way social forces and social perceptions
shape or are shaped by knowledge has its
own constraints. It constitutes a structure
that was referred to in the mid-1970s as
“socio-formations.” I believe we are going
through a phase where we recognize an-
other kind of formation which is subject to
strong changes, and that’s the formation
that comes out of the mind, out of cognition,
on which society builds and whole sys-
tems—belief systems, ideological sys-
tems—are built. On top of it you have
society, economics, politics, cultural super-
structures that are always shifting, chang-
ing, reflecting the totality of society rather
than the single cell of an individual mind.
Architectural knowledge is a partial case of




Design Book Review 27

such belief systems. Architecture is nothing
but a component of human thinking—not
only an application component, but a com-
ponent that is deeply rooted in the very na-
ture of the mind. Creating architecture is a
very human activity, like creating language
or music. At its most fundamental level it
has to do with spatial thinking.

DBR: I would like this to be made more con-
crete. Let us come back to architectural prac-
tice for a moment. If I understand correctly,
the premise of the research program at Delft,
the Architectural Knowledge Systems, is
that in order to achieve technical break-
throughs, you need theoretical groundwork.
How does that relate to the “structure” of
knowledge?

AT: 1 will give you an example. Imagine, for
instance, the making of a CAAD drawing. It
can be produced very elegantly, quickly,
without mistakes, and employing people who
are not necessarily talented at drawing; it
results in a reliable plan of a building. Some-
one from technology or a completely differ-
ent area in the building profession walks in
and introduces four kinds of requirements
that necessitate the redrawing of the plans.
These changes might be relatively trivial—
adding a bit of diameter to columns here, cut-
ting a wall there, changing the fenestration
and so on. Now, as we look at a CAAD
drawing, we can easily envisage the changes
because the mind grasps them quickly. That
is why we call them trivial: they require no
special thinking or knowledge to be carried
out. While we modify dimensions on one end
of the paper, we must calculate their reper-
cussions on other components of the building
that are connected to the ones that change.
Trivial as they are, these changes still take
time and energy. They are disruptive and ex-
pensive, whether the redrawing is done by
hand on transparent paper, or by a machine.
One would have to go through more or
less the same process of redrawing when us-
ing CAAD techniques because once auto-
mated redrawing gets more sophisticated, it is
impossible. Why? Because, for CAAD, there
is no meaning in the lines. The computer only

knows vectors and their coordinates. These
lines do not represent objects, which have
properties, or identifiable components of ar-
chitecture. But when you or I look at the
drawing, we understand precisely those iden-
tifiable objects, parts, and components, which
may also have acceptable shapes, tolerances,
dimensions, and various properties—geo-
metrical, natural, symbolic, aesthetic spatial,
cost microclimatic, and so on. If we want to
develop a truly sophisticated and highly prac-
tical “redrawing technology” for an architec-
tural office, then we have to introduce into the
computer this component of intelligence and
knowledge. There’s no way to introduce it
except through a highly theoretical analysis
of what it involves to draw and recognize
shapes that have meaning—technical, aes-
thetic, symbolic, functional, and so on. Theo-
retical analyses and theoretical breakthroughs
should thus become a prerequisite for the
most practical, efficient technology to be in-
troduced in an office.

DBR: Is this kind of trivial redrawing job
the main area of architecture where comput-
ers are moving?

AT: Not really. I will give you another ex-
ample that involves more sophisticated
skills: all architects begin with a sketch.
Then the problem arises of how to translate
the sketch into an architectural drawing.
What happens frequently in an office is the
following: the architect in charge of devel-
oping a concept does the sketch, then it may
be decided to translate the sketch into an ar-
chitectural drawing to test the idea. Most of
the time, another architect takes the sketch
and redraws it into a more accurate architec-
tural drawing. This is a trivial job, but at the
same time, it requires a very sophisticated
understanding of what is involved implicitly
in the sketch. From the technical and eco-
nomic point of view, it is desirable for a
machine to do it. But a machine cannot do it
unless we do develop a sophisticated theory
of what is involved when we look at a
sketch and read the implicit things within it
about what is to be built. It might involve
the smallest, most minute change of a line,

but this line is charged with technology,
with architectural history, with symbols and
all the other knowledge-loaded aspects of
design. Now, imagine the drawing made by
the assistant confronted with another modi-
fied sketch by the concept architect. Imag-
ine how simple it is for a knowledgeable
viewer to understand what changes are
needed in the architectural drawing, but
look at how difficult, impossible for a
CAAD-loaded machine to automatically
carry out this “mechanical” job. It cannot
even control basic stylistic rules or histori-
cal constraints implied in a sketch, not to
mention issues of function.

DBR: What about shape grammars? Don’t
they do exactly that—link history with
CAAD?

AT: If you go to a CAAD conference, you
will find a lot of teachers who claim they do
historical work in their computers because
they use shape grammars, and actually do
end up with drawings that look very histori-
cal. This truly could give both history and
computers a dubious reputation. First, shape
grammars do not capture the richness and
complexity of the works of the past. The au-
thors of such grammars are deceived by the
apparent simplicity of some of the so-called
historical styles. Take classicism, for ex-
ample. It appears so elementary, either
when you look at a Palladian villa or when
you listen to a Mozart sonata.

Some people are under the false impres-
sion that any beginning piano student can
play Mozart. Well, they may be “playing”
Mozart, but they’re not interpreting Mozart,
because the real theory behind a Mozart
piece is not only loaded with a whole overlay
of rules and principles, but also requires a fa-
miliarity with the dialogue that Mozart’s
work has with a large number of precedents
to which it constantly connects. Similarly,
shape grammars deceive their users. They
give them the impression that they are in con-
trol of the methodology of historical works,
while in reality, very little is explained to
them about it and no real effort has been
made to reconstruct this methodology.
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Second, the computer itself is used in
ways that are inferior to its capability to cap-
ture the complexity of the mind. A rigorous
analysis of style presupposes knowledge of
architectural theory in all its depth and rich-
ness, and the reconstruction of its categorical
organization and principles. This in turn pre-
supposes robust spatial semantics and an
understanding of language, vision, and cog-
nitive restraints. All that, to be handled com-
putationally, requires computer programs
and algorithms that are far more sophisti-
cated than the ones employed by shape
grammars. The irony is that such sophisti-
cated tools turn out to be much easier to use.

DBR: Don’t you think computers invite
such simplistic attitudes?

AT: Computers are indeed very prone to re-
ductionist interpretations, like any scientistic
approach. What we are trying to do is exactly
the opposite: we try to introduce difficulty.
Our ally in this approach is reality. One can
observe that all the reductive approaches are
very successful for six months, and then re-
veal their limitations. Ultimately, they are
exhausted very quickly.

The issue of function is conspicuously
absent from most discussions about CAAD
and shape grammars in particular. The rea-
son is obvious: neither paradigms were
made to function. In other design domains,
however, where artificial intelligence was
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applied, form and function cohabited from
the very beginning. And this is how we
have been approaching architectural design
in our laboratory.

DBR: How is your program structured?

AT: The Delft program of Architectural
Knowledge Systems is organized into three
branches. The first is “architectural docu-
mentation,” where those who are interested
in developing a basis or substructure for ar-
chitectural research develop architectural
documentation by looking to the literature,
criticism, poetry, legal documents, religious
documents, and so on. The student puts it
into a package that can then be subject to
rigorous interpretation. In many cases, the
documentation takes place outside the uni-
versity. The common link is the Garland
Architectural Archives project, for which I
am the general editor.

Occasionally the research involves an
even more basic aspect of documentation,
such as identifying and structuring the
sources of architectural discourse. This was
the case with a study carried out by Dr. Al-
Abed on early Arabic discourse of architec-
ture.

The second branch is given to interpret-
ing the architectural documents, and devel-
oping from them an explicit reconstructed
theory. This involves the systematic analysis
of the documents, which have an implicit

theory, an explicit reconstructed theory,
which is still precomputational.

The third phase is to turn this knowledge,
or knowledge systems (because they’re not
empirical data any longer but implemen-
tational) into machine-based systems that
have a descriptive and explanatory power or a
predictive design power. In other words,
through those systems you can design new
objects.

DBR: How can you relate descriptions and
explanations to predictions? How can you
make design out of documentation?

AT: The fundamental departure in our ap-
proach is that creative design is based on
precedent—in other words, that creating de-
sign from a tabula rasa is impossible. While
many have believed and still believe that the
creative act happens on a clean slate, we are
trying to show that it is an illusion. In fact,
our work explains why a large number of
utopian ex nihilo schemes led to disasters,
with or without the use of computers.

This can be shown by investigating how
architectural thinking works and by show-
ing, on the cognitive level, how it is impos-
sible to deliver satisfactory products unless
operating under constraints. Looking at ar-
chitectural history, we identify these con-
straints as precedents.

Accumulating all kinds of cases for their
own sake doesn’t work. To start with, you
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have no way of selecting them, sorting
them, reusing them. For this you need some
preexisting principles, some precedents. But
they are of a different kind than those we
get from experience. They are deeper and
much more abstract and generic. They are
“pre-wired,” so to speak, in our design ap-
paratus. Then we have another type of pre-
cedent rule: those that we extract from
individual cases carried out in the past. Pre-
cedent, pre-wired principles make this ex-
traction possible. Certainly, we always keep
precedent cases as isolated objects as well,
to use whenever needed for special, “non-
generalizable” situations, for example.
History and cognition research need each
other. An understanding of cognition is very
important because it can demonstrate pre-
cisely why “precedentless” design is impos-
sible. And this is where history is also very
much needed. It can show that those incred-
ible leaps of the imagination, pure creative
acts, were in fact examples of recasting old
information into new shapes—of rethinking.
Analogical design thinking allows designers
to cannibalize information, knowledge, solu-
tions of the past into completely new mean-
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ings for the present. So we have a number of
examples where we try, through case stud-
ies, to demonstrate this idea and to build sys-
tems out of them which can generate design.

DBR: How do you situate this work in rela-
tion to what has been done in the past, in
places like Berkeley with Design Methods
(D.M.) research or, on the other hand, with
Christopher Alexander?

AT: We know a little more than D.M. re-
searchers did about the complexity of de-
sign problems, and we also take cognition
more into consideration, as well as the
finitude of the human mind. Bringing the
two things together, it becomes increasingly
clear how it is impossible to solve problems
with any degree of complexity ex nihilo, as
the D.M. approach assumed. Designing a
huge warehouse might be possible without
precedent. Its complexity is superficial. But
if you try to rearrange your bedroom ex
nihilo, out of the sheer combinations of de-
mands, it gets much more difficult. Of
course, Christopher Alexander has already
said this in his A Pattern Language. What

reformed Alexander, a one-time advocate
of ex nihilo design, was the theory of lan-
guage patterns inspired by natural language
pattern studies of the 1960s. Language pat-
terns are, of course, based on precedents;
the problem with Alexander is that he does
not supply a methodology demonstrating
what is and what is not a precedent, or how,
once you have patterns, the patterns can be
combined in any way. Or how patterns are
sensitive to different contexts. In other
words, you had a surface analysis rather
than a coherent system. The more you are
dealing with a closed community, which
changes very little, the more these patterns
are operational. But the more you are deal-
ing with buildings that are generated by
innovating programs or with alien environ-
ments, the less potent these patterns are. For
these reasons, Alexander’s theory lacks
depth. But his initial intuition about prece-
dents was actually correct.

DBR: Can you give us an example of any of
the cases you have investigated involving
your holy triad, history-theory, cognition,
and computers?

Analogical problem-solving in architecture; the case of Le Corbusier’s Unité d’Habitation in Marseille: Semantic network representation of precedent design
solutions and new solution synthesized out of precedent components.

10
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AT: One of the most exciting cases has been
the analysis and reconstruction of the con-
ception of the Unité d’Habitation by Le
Corbusier. The idea of design through prece-
dent follows a model we research in which
you have new programs, you have prece-
dent, and then you have a frame through
which they can be combined. And out of
that, you have the development of new solu-
tions; you need the two components, plus the
theory contexts within which it is possible to
marry new questions with old answers, and
rephrase, reorganize the old solutions.

Here, for example, is a case study of cre-
ativity, reconstructing what went on in the
mind of the designer. We take the ship, bottle
rack, and hut used by Le Corbusier as
sources for the Unité d’Habitation. He’s con-
fronted with a program, he wakes up tortured
by a number of questions, but instead of try-
ing to develop answers ex nihilo, he turns to
his memory and asks, Do any of those ques-
tions remind me of something I already
know? Slowly, from inside his conscious
memory emerge very concrete, integral ob-
jects. Now he focuses on each and extracts
from it the part that is relative to the solution.
For example, out of the Swiss hut, he ex-
tracts the component of the piloti, which will
be applicable to the Unité d’Habitation, and
he uses several aspects of it that obviously
ignore material, scale, number, configura-
tion, but provide something, a fundamental
gestalt of the design solution. At the same
time, he pulls a similar extraction out of the
bottle rack, which contains the interdepen-
dence of bottle to bottle rack the way the
units to the structure will. Finally, he chops
off the top of the ocean liner. The astounding
ability of the mind is that, out of those frag-
ments, it assembles and is then able to “make
them new,” to adopt a phrase from Ezra
Pound, to synthesize them into an unprec-
edented whole. This appears crazy and in-
credible unless we try to interpret it; then we
discover that there are certain fundamental
structures of how objects are put together, of
how space is put together, or how functions
are interrelated inside forms that permit the
re-gluing of those pieces into the new whole.
So here you have the theory and the knowl-
edge behind every object, a kind of gestalt.

Another case we have been investigating
is the triangular bastion by Leonardo da
Vinci in the 15th century, where sciagraphia
(the art of drawing shadows) is rethought
and renewed, to serve as a precedent for de-
veloping the algorithm for drawing the plan
of the optimal fortification. Another of the
studies in our group analyzes the way ex-
perts work today in the context of Beijing’s
old city in developing new housing. The
method is reconstructed cognitively and
computationally.

DBR: Do you have a more synthetic project
in mind?

AT: Yes—an Architectural Thesaurus, an
organized, intelligent memory whose struc-
ture reflects architectural knowledge con-
straints. It contains design principles
capable of capturing large numbers of de-
sign rules drawn from precedent cases. The
system contains the following modules: (1)
Plan recognition: the development of meth-
ods for automatically recognizing architec-
tural drawings; (2) Architectural program
interpretation: the development of methods
to analyze, parse, and accept constraining
elements, normative or factual, from the
discourse of architectural programs; (3)
Analogy: the development of analogical de-
sign inference for searching and retrieving
architectural precedents in the Thesaurus,
matching architectural programmatic con-
straints of form-operation-performance.
Analogy as a complex mechanism of infer-
ence is characteristic of most intelligent
thinking.

DBR: But isn’t this a project that should
have been undertaken in collaboration with
other groups, at least on the level of putting
together all the data needed?

AT: Itis an idea that we have been exploring.

ALEXANDER TZONIS AND
LIANE LEFAIVRE

The Two New Sciences
of Representation

Gyorgy Kepes once called science “the an-
gel with the sword, evicting us from the
smaller, friendlier world in which we once
moved with a confidence born of familiar-
ity, and plunging us into a bigger, alien
world where our unaccustomed sensibilities
are forced to cope with a formidable new
scale of events.”

The invention of perspective came like
one of those angels, causing a change of
mind and an eviction into a strange new
world. The change was slow in coming,
starting at the end of the classical period in
Greece, and never fully realized until the
early mid-15th century. In the course of
these centuries the path of perspective was
halting and full of reversals. Looking over
the whole period, however, a progressive
pattern does emerge. But progressive in
what terms?

One of the obvious answers is that, as the
years went by, a system of representation of
increasing realism was developed. Descrip-
tions carried out through this system be-
came increasingly matched with the “way
the world is out there.” This criterion of
progress might be called “externalist,” as
Hilary Putnam termed it in her book, Rea-
son, History, Truth (Cambridge: Cambridge
University Press, 1981).

But there is a second criterion of
progress, what Putnam would refer to as the
“internalist” one. Looking at things in rela-
tion to it, images created through various
stages in the perfectioning of perspective
became increasingly rational—in other
words, increasingly coherent in the way that
all their parts fit together, independent of
their correspondence to an external reality
judged by God’s eye.

Accordingly, with few exceptions, every
successive century can be seen as producing
pictures that become internally free of con-
tradiction. Visual lines, the cone or the pyra-
mid of vision, the horizon—all the devices
employed in the practice of perspective—
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Perspectival construction of the checkerboard-type “ground square,” according to Leon Battista Alberti.
Left: preparatory drawing executed on the picture panel itself. Middle: auxiliary drawing executed on a
separate sheet (elevation of the “visual pyramid,” which yields the intervals of the transversals v, w, x, y,
z). Right: final drawing (transfer of the depth intervals obtained from the auxiliary drawing onto the
preparatory drawing; the diagonal serves only to control the results). (From Perspective as Symbolic

Form.)

help not only in developing more naturalis-
tic icons, but also in informing more consis-
tent constructs. Given this model of
development, at the beginning we ought to
find pictures composed of fragments, and
ending with pictures that are totally system-
atic. Indeed, historical evidence confirms
this hypothesis. Frescoes, mosaics, and pot-
tery of late Antiquity all contain isolated is-
lands of systematic foreshortening—a
ceiling here, a table there, part of the floor in
one case, a combination of a side-wall with
the ceiling in another—until suddenly, these
islands merge into a unified landscape, and
all the aggregates come together and are
subjugated, without exception, to the rigor
of the intercisione della piramide visiva, or
convergence of the visual pyramid.

Without doubt, the appearance of these
new objects created through perspective
must have come as a shock. Was this effect
unpleasant? Was it akin to the shock of
finding a stranger in the intimacy of a hortus
occlusus, to use another of Kepes’ similes?
Far from it. It was a surprise, but a very
pleasant one, to the degree that it was greeted
by Paolo Uccello with the exclamation, “Oh,
che dolce cosa é questa prospettiva!” (“Oh,
how sweet a thing perspective is!”), as
Giorgio Vasari reports.

The thrill felt might be explained by the il-
lusionistic impact of perspective-based realis-
tic pictures. People were drawn to such new
idols as the birds were to the fruits in the
painting of Zeuxis, as Pliny relates in his
Natural History. Yet applying Putnam’s sec-
ond criterion—that of internal coherence—to
the case, we might find another reason why
perspective-based pictures were such an in-

dulgence to create and so hedonistic to be-
hold. It was because of how they were struc-
tured, because of their coherence which
reflected the way the mind was made; it was
because the visual pyramid projected natural
objects onto the canvas, and the constitution
of the mind onto the world.

Pictures made according to the new sys-
tem of representing perspective were descrip-
tions within which every form to be found
was tagged with categories of the mind, or,
more specifically, spatial categories. The
tripartition that characterized the organization
of perspective-based pictures corresponded to
the tripartite cognitive framework of front-
middle-back, up-middle-down, right-middle-
left—categorical structures internal to the
mind. Consequently, what the viewer recog-
nized in such paintings was nature catego-
rized, humanized. Perspective paintings were
not only naturalistic images, but also mental
images.

To quote Putnam once more, the forefa-
ther of this “internal realist” position is
Immanuel Kant, whose impact on the history
of science, technology, and art has been enor-
mous. His influence among German-speak-
ing art historians in the first part of the 20th
century—in particular, his magisterial phi-
losophy of symbolic forms—was carried out
through the writings of Ernst Cassirer.

Erwin Panofsky’s book, Perspective as
Symbolic Form, tells, or rather outlines, the
story of this “anthropocratic” takeover of
the world, “the translation of psycho-physi-
ological space into mathematical space (or
logico-mathematical space) . . . an objectifi-
cation of the subjectives.” Panofsky's text,
originally published in 1927 in the Vortrage

der Bibliothek Warburg 1924-25 (Leipzig
& Berlin, 1927) has been published in En-
glish by Zone Books, decades after it was
translated into Italian and French. Scholars
using the Fine Arts Library at Harvard Uni-
versity might have encountered a precious,
unauthorized, typewritten translation of the
text, accompanied by a short initialized note
by Panofsky himself warning the reader, in
Latin, of potential errors. Perspective as
Symbolic Form is a short text followed by a
formidable barrage of notes. It is a pity that
the newest publication of this brilliant and
very influential document lacks an index.

The accent in this seminal essay centered
more on aspects of internal-coherence crite-
ria than on external ones. Additionally, in
an intriguing turnabout, Panofsky suggests
that the Kantian internalist approach had its
roots in the emergence of perspective as a
paradigm. From the outset, the Kant-
Cassirer orientation is obvious given that, in
the original German title, “Die Perspektive
als ‘symbolische Form,”” “symbolic form”
is set off in quotation marks, in reference to
Cassirer’s The Philosophy of Symbolic
Forms (first published in German in 1921,
and in 1977 by Yale University Press). Un-
fortunately, the quotation marks were
dropped in the English translation.

There is an evolutionist view combined
with the neo-Kantian one in Panofsky’s
study of the incremental systematization
of the perspective-based artificial world
through the centuries. The progress of cu-
mulative systematization had an order. De-
spite the brevity of the study, there is a
sufficient dilineation of the phrases. The
same evolutionist order is also found in the
development of other cultural systems in
their progress toward coherence. The poet-
ics of classical architecture emerged out of
antiquity and reached its maturity in the
Renaissance in a similar way. Related
internalist/externalist criteria can also map
this path. In some cases, such parallel ways
were autonomous; in others, they were inti-
mately interlinked and reinforced each
other. The investigation of such correspon-
dences could lead to the identification of
hypermaps of intercultural influences, as
well as the identification of deeper forces,
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such as the growing mentality of bourgeois
rationalization which produced such struc-
tures as bureaucracies, the systemization of
economic affairs, the legalization of every-
day civic life, leading a variety of cultural
developments.

Unlike his later book, Gothic Architec-
ture and Scholasticism (1951), Panofsky’s
study on perspective rarely refers to factors
exogenous to the phenomenon of the devel-
opment of perspective (one rare exception is
when he notes that “the space of Giotto and
Duccio correspond[s] to the transitional
high Scholastic view of space.”). Compared
to Gothic Architecture and Scholasticism in
which he deals again with the problem of
incremental systematization/conceptualiza-
tion of the artificial world, Perspective as
Symbolic Form is a relatively single-plot
narrative.

Hubert Damisch’s L’ Origine de la Per-
spective offers us a good overview of the
abundant work carried out on the topic since
Panofsky’s seminal essay, and goes to great
lengths to establish such relationships be-
tween multiple layers of the movement. The
passages about the relationship between Re-
naissance perspective and the ideal city are
particularly intriguing.

Current appetite for multilayered contex-
tual studies of culture will certainly be
opened by the efforts of Christopher S.
Wood in his introduction to Panofsky’s es-
say. He brings out very clearly the relation
between Panofsky and neo-Kantians.
Wood’s introduction situates Panofsky’s es-
say in the context of German art his-
torical scholarship and of the tensions
that existed there between an
ahistorical structuralist philological as
opposed to historicist-contextualist
thinking. He also elaborates on the
discussion of the conflict between the
subjective-versus-objective identity of
perspective representation system
with which Panofsky’s essay ends.
This he links with a current debate
about the history of culture, science,
and art as posed by one of the most
radical exponents of relativism, Paul

spective explicitly presupposes a juxtaposi-
tion between object and subject, the world
as is and its maps as they appear. Depend-
ing on the individual point of view, such a
representation system leads to descriptions
that can differ considerably from each other
even if they stand for the same object. And
none of the descriptions are necessarily
more “true” than the others. This invites, by
analogy, implications about the incommen-
surability of human beliefs. Wood belongs
to a different belief outpost than Panofsky.
Siding with Damisch, with whom he shares
many opinions, Wood appears to regret
Panofsky’s “totalizing” mentality and last-
minute rejection of “perspectivism” which
the study of perspective could have easily
implied.

The implications of the invention of per-
spective were not only critical or epistemo-
logical, but also technological. Constructing
a perspective description according to the
perspective representation system became a
completely reliable and standardized proce-
dure, an algorithm—so much so that it eas-
ily led to its mechanization through the
invention of the camera. It also contributed
significantly to the creation of an even more
automated system of representation two
centuries later: computer-image generation.

But while the camera appeared to have in-
herited the “conservative™ aspects of per-
spective, or those related to its “totalizing”
character, the computer offered a radical,
“perspectivist” alternative. Once more,
however, the angel of scientific change was
full of shocking surprises.

This radical alternative created new un-
certainties. Perspective had its critics, two of
whom Panofsky refers to toward the end of
his essay: Plato, who condemned perspective
as it was born because “it distorted the ‘true
proportions’ of things, and replaced reality
and the nomos [law] with subjective appear-
ance and arbitrariness”; and El Lissitsky,
who attacked perspective because it “limited
space, made it finite, closed it off.” In order
to overcome perspective’s “closed” charac-
ter, Lissitsky proposed a solution which
Panofsky recounts: “The conquest of an
‘imaginary space’ by means of mechanically
motivated bodies, which by this very move-
ment, by the rotation or oscillation, produce
precise figures (for example, a rotating stick
produces an apparent circle, or in another po-
sition, an apparent cylinder, and so forth).”
Panofsky looked down on Lissitsky's pro-
posal because, despite its aspirations to go
beyond the “Euclidean” prison-house, it led
to “Euclidean” space pictures itself. Lissit-
sky’s vision, on the other hand, implied
something more: it presaged in a fascinating
way the kind of work students would be turn-
ing out as standard practice on computers
half a century later. In other words, it appears
that the new system of generating descrip-
tions of space, offered today by the com-
puter, was in direct response to Lissitsky’s
critique of perspective.

One of the most fascinating capabilities
that the computer offers is that, once it has
helped us build perspective images on the
basis of planar data, such as plans and sec-
tions, it then allows us to control them.
Pictures are stored and recalled, cut
and pasted, squeezed and expanded,
and finally, if not restored, erased. In
other words, computers instantiate the
program Lissitsky envisaged, a new
kind of painting beyond the confines
of perspective. Lissitsky’s dream was,
in fact, misunderstood by Panofsky
who concentrated only on the end-
product of a process that Lissitsky was
discussing. The artist was referring to
a dynamic process that departed from
an initial perspective description of an

Feyerabend.
The representation system of per-

Albrecht Diirer’s perspective machine anticipates the principle of
ray-tracing. (From The Reconfigured Eye.)

object, what he called the “rotating
stick,” to arrive through an intermedi-

13



Design Book Review 27

ate series of steps at a second trans-
formed description, an ‘“‘apparent
circle” or “apparent cylinder.” Thus,
the representation system that
Lissitsky envisioned was an open sys-
tem, a dynamic system within which
objects could be “parametrized,” to
used CAD terminology, a system
which computers contain today.

The story of this new invention, its
possible applications as well as its pos-
sible implications, is found in William
J. Mitchell’s new book, The Recon-

1]

figured Eye. Like Panofsky’s book,
which charted the development of per-
spective in an evolutionary manner,
Mitchell’s investigates the develop-
ment of computer-based picture gen-
eration. In so doing, Mitchell sees
photography as the necessary precon-
dition for the emergence of electronic pho-
tography, still video, and digital camera—the
basic distinction between photography, or, in
his words, a “modern” representation system,
and digital image synthesizing, a “post-
modern” system lying in the “analog” (con-
tinuous) character of the former as opposed
to “digital” (discrete) character of the latter.
Mitchell uses an architectural metaphor

to express this difference: the continuous
motion of rolling down a ramp versus the
discrete sequence of steps down a staircase.
In the first case, you cannot count your steps
reliably. In the second, the discreteness of
the stairs makes the counting very easy.
Thus, computer-based spatial descriptions
can be stored efficiently and effectively, but
can also be very easily manipulated, much
more so than their ancestors, the camera-
based images.

Perspective was the presupposition
of photography. But it was also the presup-
position of computer-based pictorial
representations. Without perspective, the
mathematization of space necessary for
computer representations would have been
historically impossible. It is interesting to
keep in mind that, at their inception, perspec-
tive descriptions were conceived as digitally
constituted. The perspective system of repre-
sentation was based on the ballistic para-
digm, what has been called “the arrow in the

eye.” Rays are “shot” at, or from, the eye (de-
pending on the assumed general theory of op-
tics) piercing an intermediate plane. Since the
act of shooting is discrete, the traces on the
plane are assumed to be discontinuous points
rather than lines. This is quite explicitly stated
in Albrecht Diirer’s famous engraving of a
man drawing a lute illustrating the second
perspective apparatus (from The Painter’s
Manual, which was first published in German
in 1525, and in 1977 by Abaris Books).

Not only does the illustration clearly
show a picture made up of dots rather than a
sweeping line, but the accompanying text
makes the digital paradigm and its conse-
quent procedure explicit. The description is
generated by “marking the spots, moving
from point to point” discretely until the
whole object has been “scanned and its
points transferred to the tablet” (a transla-
tion of “das die ganze lauten gar an die tafel
punctirst,” Diirer’s emphasis).

The Reconfigured Eye engagingly shows
the computer’s capability of storing massive
information and of rearranging images end-
lessly—this, with today’s desktop technol-
ogy, which is accessible with comparatively
modest budgets (according to Western stan-
dards). More pragmatic, not to mention more
detailed and broader in its applications, is the
Digital Design Media (Van Nostrand Rein-
hold, 1991), also by William Mitchell, along

Wide angle and telephoto views taken from the same station point.
(From The Reconfigured Eye.)

with Malcolm McCullough. Its tone is
that of a textbook, and its structure
and selection of references make it a
helpful companion to a general-pur-
pose computerized design course. It’s
important to note that both the text
and diagrams in this book are more
pleasant to peruse than those in the
classics of this genre.

The Electronic Design Studio, ed-
ited by Mitchell, McCullough, and
Patrick Purcell, is even closer to the
classroom than Digital Design Media.
This is a collection of papers initially
presented at the CAAD Futures Con-
ference in 1989 in Cambridge, Massa-
chusetts. The thirty-three papers are all
equally passionately engaged in bring-
ing computer tools to the design studio.
What’s interesting is that all the partici-
pants share a common orientation toward ar-
chitecture and computers. Unfortunately, the
authors also share, to a high degree, a contin-
ued dedication to traditional CAD. With very
few exceptions, current developments in arti-
ficial intelligence, computer vision, cognition,
and “architectural knowledge” are given short
shrift. The variety of contributions come to-
gether and form a kind of medium-sized or-
chestra on the topic. The virtuosity of the
individuals is uneven, however, as is usual in
such cases.

Computers can not only describe and con-
trol objects in space geometrically in the tra-
dition of perspective, but can also capture
more complex, conceptual spatial aspects of
the world by employing space-related cogni-
tive structures. They can describe, explain,
and predict compositional organizations in a
sophisticated, nonreductive way, like an ex-
pert. In addition, they can describe, explain,
and predict moving in space, causal chains of
events—such as social interaction in build-
ings as constrained by spatial configura-
tions—and the interdependence of multiple
processes occurring within the environment.
In doing so, they employ a design intelligence
that is not embodied (‘“‘enminded” is perhaps
a better word) by traditional CAD.?

From recent evidence, the situation
seems to be changing drastically, and most
CAAD researchers have moved quickly
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into such advanced territories of computer
applications. Follow-up applications are
certainly eagerly awaited.

Ironically, The Reconfigured Eye, which
is, by its genre, more identifiable as an essay
of ideas (and a lavishly illustrated one at
that), is the most desirable of all the books
mentioned as an educational support tool.
Moreover, it will no doubt be the most last-
ing contribution on such a swiftly changing
subject. Mitchell’s prognosis of future uses
of computers is modest and pragmatic in
comparison to the more wild speculations put
forth by current publications such as Michael
Benedikt’s Cyberspace (see reviews on
pages 17 and 19), a book that meditates on a
grandiose and more utopian scale about the
possibilities of such manifold image storage
and facile manipulation of high-tech engines.

Despite their relatively conservative char-
acter, Mitchell’s projections might still come
up against serious difficulties in being imple-
mented. As in the case of CAD, digital image
technology will always be confined unless
supplemented by a more advanced methodol-
ogy. In both cases, the computer’s power to
store and process information is highly over-
estimated. It isn’t that computers cannot per-
form ambitious tasks such as those that CAD
and digital image theoreticians imagine and
aspire to; but such feats of performance can-
not be founded on a reductive modeling of
design thinking and an unchallenging theory
of design intelligence, because of limits of
memory and time, which constrain even the
most advanced computers.

The Reconfigured Eye is explicit about
such limits when digital image applications
grow in size. The sheer “shrinking” of the
information contained in the recorded im-
ages, however, is insufficient. The answer is
to be found in neither software nor hard-
ware improvements; rather, the place to
search for this special intelligence is in the
culture of architecture and in the nature of
the mind. Culture and nature have already
developed many efficient and effective
strategies, through history as well as natural
evolution, enviably mastering the tasks of
hoarding huge amounts of images and
reconfiguring them inside our heads.

It is no accident, at this moment of chal-

lenge posed by the reconfiguring eye—with
so much refocusing on design intelligence
and rethinking about visual cognition now
occurring—that Panofsky’s text on perspec-
tive has been remembered, translated, and
commented upon.

Like Uccello, Mitchell is captured by the
sweetness of the new representation system
and its challenges. And one might speculate
that he is drawn not only by its potentials
but also by the fact that, through the new
system, we see projected in the world the
structure of our internal cognitive appara-
tus—as in the case of perspective.

But unlike those who wrote about per-
spective in the Renaissance, Mitchell’s book
is preoccupied at least half of the time by

A perspective anamorphism. (From The Recon-
figured Eye.)

potential problems and dangers which the
new system might bring about. His point is
not only excellently argued, but also very
well taken. How can we guarantee that an
explosion of fake images, images that can be
very easily and abundantly manufactured by
today’s machines, does not destroy the integ-
rity of our culture in the near future? Plato
was worried that perspective would populate
the world with fake imitations of the Ideas.
Mitchell is troubled with the proliferation of
fake documents reconfigured through new
technology emerging constantly during our
lives. Another equally important question is
how will we cope with problems of intellec-
tual property without frustrating the enor-
mous potentials of “reconfiguration™; or, if
we opt for giving total license to re-creation,
how will we reward the initial creators?
These are some of the headaches that will
come, along with the hedonistic moments, in
the new machine-based fantasy of tomor-
row. After all, the angel of change holds a
sword with a double-edged blade.

NOTES

1. From the Winter 1960 of Daedalus: The Jour-

nal of the Academy of American Arts and Sci-

ences, dedicated to “The Visual Arts Today™;

Gyorgy Kepes was the guest editor.

2. The resulting limitations can be seen very

clearly in Possible Palladian Villas by George

Hersey and Richard Freedman (MIT Press, 1992),.

PERSPECTIVE AS SYMBOLIC FORM, Erwin
Panofsky, translated and introduced by Christopher
S. Wood, Zone Books (distributed through MIT
Press), 1991, 196 pp., illus., $24.95.

L'ORIGINE DE LA PERSPECTIVE, Hubert
Damisch, Flammarion, 1987, 416 pp., $60.00.

ELECTRONIC DESIGN STUDIO: ARCHITEC-
TURAL KNOWLEDGE AND MEDIA IN THE
COMPUTER ERA, Malcolm McCullough, William
J. Mitchell, and Patrick Purcell, editors, MIT Press,
1991, 505 pp., illus., $19.95.

THE RECONFIGURED EYE: VISUAL TRUTH
IN THE POST-PHOTOGRAPHIC ERA, William J.
Mitchell, MIT Press, 1992, 273 pp., illus., $39.95.
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WILLIAM J. MITCHELL

Cyberspace, Time, and
Architecture

It probably helps to imagine Rod Serling set-
ting up a Twilight Zone premise. Consider, if
you will, a miniature prosthetic device—let
us call it a laser microscanner—that paints a
tiny stereo pair of video images directly on
your retinas. When you wear this device you
do not just look at a virtual world behind the
video screen: you are in that world. (I hasten
to add that only clunky approximations to
this device currently exist.)

Now take this speculation a step further.
Imagine combining this display technology
with a position sensor, a powerful computer,
and appropriate software for updating the
displayed images at thirty frames a second in
response to your movements. You become a
cybernaut—an inhabitant of a virtual three-
dimensional world. You can “walk” around
this world, or “fly” through it.

This virtual world need not be silent.
You might wear a pair of headphones—just
as with a Walkman—so that stereo sound
streams are directed to your ears. But there
is a new twist: as your position changes and

your head rotates, the computer adjusts
these sounds in real time to create the illu-
sion of movement relative to sound sources
positioned in space. (This component of the
technology actually works quite well right
now.)

Still, as the figure of speech so tellingly
puts it, you are not yet completely in touch
with your virtual world. This can be rem-
edied by donning a gesture-sensitive glove
or suit, and extending the software so that
objects in the virtual world now respond ap-
propriately to your movements. You can
pick up and move virtual objects, or even
use your dataglove to greet a similarly
equipped distant friend with a virtual hand-
shake. (Marvin Minsky was vividly specu-
lating about telepresence in the 1970s. He
imagined “a comfortable jacket lined with
sensors and muscle-like motors” so that
“each motion of arm, hand, and finger is re-
produced at another place by mobile, me-
chanical hands.” The necessary technology
is now developing quite nicely.)

But picking things up feels very strange
and virtual handshakes are unsatisfyingly
limp if there is no tactile feedback. So the
next step is to add pneumatic force feed-
back effectors to the dataglove or datasuit.

Art generated from computer “paint” programs; Christopher Crowley. (From The Media Lab.)

Just as the laser microscanner puts moving
patterns of light directly on your retina, an
artificial second skin now distributes mov-
ing patterns of pressure over all the tactile
sensing surfaces of your body. With suit-
able programming, the virtual objects that
you lift can seem to have mass and inertia,
the virtual surfaces that you touch can
seem rough or smooth, and you can feel the
clasp of your distant friend’s hand. You
press, and simulated skin presses right
back. So it has not escaped the notice of
virtuality hucksters that, in the age of safe
sex, there is probably a big market for
cybercondoms.

The details of the next bit of technology
seem even trickier to work out, but exten-
sion of the principle to taste and smell is at
least conceivable. You would need some
kind of micro device directing a computer-
controllable stream of stimuli to your pal-
ette, and another stimulating your nasal
membranes—some sort of cybernetic snuff.
For example, when you enter the virtual
garden of Eden that some hacker has cre-
ated, you might see a simulated apple, pick
it up, feel its weight in your hand and sense
the texture of its skin, experience its crunch
between your teeth, taste its crisp tartness,
and smell its fruity aroma.

If this prosthetically invoked virtual apple
seems rather difficult to swallow, you might
prefer, like the cyberpunk laureate William
Gibson, simply to imagine short-circuiting
the whole camp getup of eyephones, ear-
phones, nosephones, and intelligent spandex.
Think of a dataplug behind your ear; you
might just jack into cyberspace.

How can you tell (apart from checking
for that tell-tale plug behind the ear) that you
are not jacked in right now? How can you
show that this very text is not an insidious
piece of self-reflection designed to enhance
the illusion? Begin by checking the fine de-
tail; reality has complex detail right down to
the subatomic level, but virtual reality is con-
structed at some finite—and probably rela-
tively coarse—resolution. So, if you look
through a sufficiently powerful virtual mag-
nifying glass, you will eventually see pixels.
Next, try moving your head very quickly.
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Reality always updates itself per-
fectly in real time, but virtual reality
can lag perceptibly. No matter how
fast the computer that recalculates
the stereo images in response to
your movement, it requires some
finite amount of time to do so. If you
move fast enough, then, you will
eventually detect flicker or jerkiness.

The practical development of
virtual reality systems, as breezily
and entertainingly chronicled in
Howard Rheingold’s Virtual Real-
ity, has essentially been a struggle
to build the necessary sensor and
effector devices, to increase the
resolution of virtual worlds to an
acceptable level, and to reduce up-
date lag to a point where it is imper-
ceptible. It is a long story. The first
working prototype was constructed
approximately a quarter of a cen-
tury ago by Ivan E. Sutherland—
the computer graphics and robotics
pioneer who also built the first
working CAD system. The Boston Com-
puter Museum now has Sutherland’s origi-
nal equipment and some historic videotape
of it in action. You can see, as the wearers
of this inspired kludge saw, a wire-frame
cube floating incongruously in the center of
Sutherland’s laboratory.

Rheingold tells this tale, and also re-
counts the other standard virtual reality ori-
gin myths and certified significant moments:
the Link trainer, Morton Heilig’s amazing
Sensorama, Myron Krueger’s early interac-
tive installations, DARPA and NASA
projects, SIGGRAPH graphics hacker he-
roes, the irrepressible Ted Nelson’s steamy
speculations about teledildonics, Autodesk’s
ill-fated foray into the VR business, appro-
priation of the idea by old pharmacophiles
like Timothy Leary and technoid New Agers
like the Mondo 2000 crowd, and the 1980s
proliferation of VR start-ups and university
labs. Virtual Reality is an able if slightly
breathless piece of oral history (most of the
pioneers of the field are still around, and
Rheingold tracked many of them down), and
an indispensable introduction to the topic.

The original “Talking Head,’

One of the research loci frequently cited
by Rheingold is MIT’s Media Laboratory.
Stewart Brand’s The Media Lab: Inventing
the Future at MIT provides a detailed, well-
crafted account of its activities. The re-
search agenda of the Media Lab includes
but is by no means limited to technologies
that have been taken up by VR enthusiasts
and the burgeoning cadre of cyberspace
flacks; it is concerned broadly with the
evolving electronic, digital environment,
with media integration, and with person/
machine interfaces. Designers should watch
it carefully. It grew out of a notably brilliant
research group in a department of architec-
ture (Nicholas Negroponte’s old Architec-
ture Machine group), it is as much art as it is
engineering, and it asks provocative ques-
tions about a future in which the media en-
vironment is as important—and as
deserving of design attention—as the famil-
iar material and spatial one.

Unless you count yourself among the
hardcore hardware freaks, though, the de-
tails of the devices and their programming
are not the interesting part. Cyberspace and

* circa 1979, had gimbals to replicate
head movements such as sideward glances and nodding. It would
enable people in different locations to meet around a “virtual”
conference table. (From The Media Lab.)

virtual reality are most fascinating
as thought experiments—Iike brains
in vats, Turing tests, visiting Mar-
tians who do not know our language
games, and trying to imagine what it
is like to be a bat. It is a way of prob-
ing the boundary conditions of ar-
chitecture, and of fleeing the flaccid
grayness that the waning light of
poststructuralism casts on current
architectural discourse. It is a riff of
gonzo ontology, a welcome whiff of
in-your-face intellectual delin-
quency.

It gives the gaze/body/hegemony
claque something new to think
about. Your cohabitants of cyber-
space do not see your usual meaty,
cloth-hung embodiment, but what-
ever virtual body you might choose
to present. Like a fairy tale witch,
you can embody and mark yourself
in whatever way you want—as Ma-
donna rampant or couchant, as
Senator Jesse Helms, or as Gregor
Samsa in his sorriest state. You can even, if
you wish, lurk invisibly. Cross-dressing
seems tame by comparison with electronic
cross-embodiment; gender and class mark-
ings become infinitely mutable and un-
stable. And without stable body markings,
architecture just does not preserve power
and patriarchy structures as it is supposed to
do. How do you know who gets to use the
virtual men’s room? Or the virtual faculty
club?

Does the idea of virtual places seem out-
landish? Well, it is worth noting that the vir-
tual workplace has actually been with us for
some time, and seems to have been ac-
cepted with very little comment. When you
work on a Macintosh, or a computer run-
ning Microsoft Windows, you are presented
with a virtual office in which “documents”
reside in “folders” on a “desktop” and are
dropped into a “trashcan” when no longer
needed. (The scare quotes here code virtual-
ity.) The mouse is a crude dataglove, and
the mouse-controlled cursor is a highly sim-
plified virtual hand. This “place” is only
two-dimensional, it is sparsely and not very
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elegantly furnished, and the graphics are
quite rudimentary, but these are temporary
and unimportant technical consequences of
using low-powered computers: it is easy to
imagine—with the many more MIPS (mil-
lions of instructions per second) that no
doubt will soon be available—a very much
slicker and more convincing three-dimen-
sional version. Perhaps, since architects will
not have much real office space to design
for quite a while, they should turn their at-
tention to this sort of virtual real estate.

The contributors to Cyberspace: First
Steps, edited by Michael Benedikt, specu-
late on these questions and many more.
Their texts vary widely in quality and so-
phistication, and some contain some
gratingly awful technobabble, but most re-
pay careful consideration. It would be easy
to sneer at the evolving discussion of
cyberspace and virtual reality as represented
in this pioneering volume—to dismiss it as
an affair of incorrigible technocrats and air-
head California kids unschooled in cultural
matters such as the exegesis of Walter Ben-
jamin and the higher intricacies of
intertextuality. But that would be a mistake.
They are on to something.

VIRTUAL REALITY, Howard Rheingold, Touch-
stone Books, 1991, 415 pp., $12.00.

THE MEDIA LAB: INVENTING THE FUTURE
AT MIT, Stewart Brand, Viking Penguin, 1987, 285
pp., illus., $12.00.

CYBERSPACE: FIRST STEPS, Michael Benedikt,
editor, MIT Press, 1991, 436 pp., illus., $24.95.

PETER ANDERS

Cyberidaho:
The Reality of
What's Not

Pick up a newspaper or turn on the TV.
Check out the “real” world. The characters
on “Sisters,” a television series, are de-
lighted that they will be the subject of a
made-for-TV movie. Real audiences are
pushing buttons to determine the plots of
movies being shown in Manhattan. Brazil is
shocked at the breakup of Daniella and
Guillermo, leading characters in a Brazilian
soap opera. Hours after breaking up in the
drama, the actor murders the actress in real
life. The actress’ mother will continue to
script the series, having to provide a
fictional explanation for her daughter’s
death.

This sense of vertigo is not limited to the
Americas. Benjamin Woolley, in his book
Virtual Worlds, recounts a recent incident in
Great Britain. A series of television adver-
tisements for the yellow pages featured an
elderly gentleman seeking an out-of-print
book entitled Fly Fishing by J. R. Hartley.
At the end of the commercial the viewer
discovers that the man is Hartley himself.
The British audience was so moved by the
ad that bookshops and libraries were
swamped with requests for the book, even
though the book and its author were entirely
fictitious. Woolley writes, “So the publisher
Random Century decided to create one. It
commissioned writer Michael Russel to
ghost-write the book, and hired the actor
Norman Lumsden, who had played Hartley
in the original advertisement, to pose as the
author. The result was a fiction turned into
fact—artificial reality.”

Mediated reality is upon us. We live in a
post-Marshall McLuhan world where com-
munication and information industries ex-
tend our senses far beyond our bodies. They
also create new fictions for the mind.

Last year Joseph Weintraub, inventor of
the PC Professor program, won a competi-
tion based upon the Turing test for artificial
intelligence (AI). Alan Turing proposed in

1949 that a computer could be tested for in-
telligence by creating a blind dialogue be-
tween the machine and its user. If the user
remains unaware that he or she is convers-
ing with a computer, then the machine is
deemed intelligent. Weintraub’s relatively
simple program was filled with enough am-
biguous responses to fool most of the
judges. While not cutting-edge technology,
the program showed the progress made in
Al research in the past few years.

Virtual reality (VR), a new area of com-
puting, differs from Al in the users’ interac-
tion with the machine. It assumes that
computer graphic space is potentially indis-
tinguishable from “real” experienced space.
This is an important distinction. Computers
based on the human interaction model will
only answer questions they are asked, pas-
sively concealing information if the right
questions are not posed. A computer based
on a spatial model reveals information
wherever the user’s attention may go. The
user can graze for information, picking up
leads from the corner of the eye.

VR has existed as a concept for nearly
thirty years. Only now has it caught fire
with new technologies and the attention of
the media. Even pop imagery of the com-
puter has been updated. Compare the per-
sonality of the HAL 9000 computer in
2001: A Space Odyssey to the unnamed
computer featured in Lawnmower Man, a
recent film featuring VR. The paradigm
shift between these films changes the role of
the computer from a centralized personality
to that of an ambience. This shift is at the
heart of a changing attitude toward comput-
ers and information.

VR is the result of many parallel devel-
opments: military applications of comput-
ers, flight simulators, toy manufacturers,
and computer hackers are among its motley
sources. Computer games and entertain-
ment were important catalysts for VR re-
search. The first computer graphics were a
by-product of MIT’s efforts to produce a
flight simulator for the U.S. Navy in 1944,
By 1949 the engineers had managed to get
their oscilloscope screens to produce mov-
ing dots that mimicked bouncing balls.
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Later, they developed a simple game
that allowed the ball to fall through a
hole. Despite the “wasted” tax dol-
lars, this form of play led to undis-
puted scientific advances: computer
graphics and interactive computing.

Computing lends itself to play,
encouraging users to assemble their
thoughts and to act upon them. In his
book Virtual Reality, Howard Rhein-
gold writes that due to the tactile
modeling capabilities of computers
“progress in pharmaceutical design
and medical imaging will benefit in-
directly from the success of the true
industrial giants of the future VR in-
dustry—who are more likely to be
video game companies than scientific
toolmakers.”

Morton Heilig’s Sensorama, a
simulator designed in the 1960s, was
an early attempt to convey the illu-
sion of traveling in space. Had it been
built, the result would have been a
video game with sound and smell
simulations. In 1981 Warren Bush-
nell started Atari in Sunnyvale, California,
which attracted many young researchers
who eventually formed their own compa-
nies. Notable among these were Scott
Fisher, Thomas Zimmerman, and Jaron
Lanier. Lanier later founded VPL, one of
the first manufacturers of VR interface
equipment.

Paralleling these developments were ef-
forts by the military and NASA to create
simulated environments. The elaborate
flight simulators used by the military and
commercial airlines partially owe their ex-
istence to Tom Furness’ research in visual
display simulation, which he undertook
while working with the U.S. Air Force. At
MIT this technology was also being created
for architectural purposes by Nicholas
Negroponte and the Architecture Machine
group in the 1970s and 1980s.

This period is marked by unallied re-
search happening at various sites, for vari-
ous purposes. Only within the past few
years have these developments been seen as
a cultural phenomenon and not merely a

How to identify a cyberpunk? (From Mondo 2000.)

technical novelty. Rheingold writes that
“the convergent nature of VR technology is
one reason why it has the potential to de-
velop very quickly from scientific oddity to
a way of life.”

BETWEEN THE LINES

The conception of virtual reality can also be
traced through specific texts that inspired its
research. One of these founding texts is
Ivan Sutherland’s academic paper entitled
“A Head-Mounted Three-Dimensional Dis-
play” written in 1968. Considered by many
to be the inventor of VR technology,
Sutherland previously wrote a paper entitled
“The Ultimate Display.” Its description was
darkly prophetic: “The ultimate display
would . . . be a room within which the com-
puter can control the existence of matter. A
chair displayed in such a room would be
good enough to sit in. Handcuffs displayed
in such a room would be confining, and a
bullet displayed in such a room would be
fatal. With appropriate programming such a

display could literally be the Won-
derland in which Alice walked.”

In 1965 when this was written,
computers were huge machines able
to create only the roughest graphics.
Sutherland’s vision of computer
graphics took him beyond represen-
tation to manifestation at a time when
computing was in its infancy.

Another important text is the
novel Neuromancer by William
Gibson, written in 1986. This book is
accepted by many as setting the cul-
tural stage for the development of
VR technology. Nearly every book
on the subject of virtual reality refers
to Gibson’s book as a crucial work.
Neuromancer extrapolates current
computer capabilities into a future
where information is the very stuff of
reality. Gibson’s novel has the
dystopic feel of works like Blade
Runner, describing a life between
two universes: one in the heavy
world of reality, the other in a realm
of pure information and energy—
cyberspace.

Cyberspace is far from ideal and
Gibson’s book is as admonitory as it is vi-
sionary. Gibson himself doubted that
“cyberspace,” a term he coined, had been
understood by the VR industry as he had in-
tended. “I sometimes get the feeling that
technical people who like my work miss
several layers of irony,” he said recently.

The eager acceptance of Gibson’s vision
is evidenced by Autodesk’s creation of a
VR department called Cyberia. Autodesk is
a major producer of CAD software. Before
Cyberia’s creation, Autodesk’s founder,
John Walker, wrote a memorandum now
known as the “Through the Looking Glass
Memo,” perhaps in homage to Sutherland’s
proposal. It is considered a crucial docu-
ment in the history of VR technology:

I believe that conversation is the wrong
model for dealing with a computer—a
model which misleads inexperienced us-
ers and invites even experienced software
designers to build hard-to-use systems.
Because the computer has a degree of au-
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tonomy and can rapidly perform cer-
tain intellectual tasks we find difficult,
since inception we’ve seen computers
as possessing attributes of human in-
telligence (“electronic brains”), and
this has led us to impute to them char-
acteristics they don’t have, then ex-
pend large amounts of effort trying to
program them to behave as we imag-
ine they should.

When you’re interacting with a com-
puter, you are not conversing with
another person. You are exploring an-
other world.

The public has embraced the
phenomenon of VR with uncritical
enthusiasm. It has been covered in arts
and science magazines. It was even featured
as a cover story in last October’s issue of
BusinessWeek and, more recently, in Time.
Any innovation in science, whether fractals
or superstrings, has a brief honeymoon with
the public, owing to its novelty alone. The
counterculture in particular has a field day
with any scientific justification for challeng-
ing the establishment. Cyberpunk fanzines
like Mondo 2000 ride the waves as the
floodgates are opened. Terminology
explodes with neologisms. Consider the syn-
onyms for “computer users” alone: cyber-
punks, hackers and crackers, phreaks and
wireheads .

There is some preening that goes with the
revelry. Like recent developments in chaos
science, VR is another triumph of a counter-
culture augmented with computers. The an-
archic/utopian ambitions to undermine the
establishment by using its tools seem real-
ized. It is the “whole earth” culture updated
to the information age. (And it’s no coinci-
dence that two of the most prominent VR
authors today, Rheingold and Stewart Brand,
were founders of the Whole Earth catalog, a
cultural landmark that was among the first to
establish technology as a populist tool.)

Despite these cultural concerns, the
popular fascination with VR fixes on the
paraphernalia associated with it. The com-
puter, called a “reality engine” by those in
the VR industry, usually takes backseat to
“techie” encumbrances like headsets and ar-
thropodan gloves. Most of the intrusive in-

A possible urban landscape of a matrix; Stan George, 1989.
(From Cyberspace.)

struments like headsets and heavy gloves
may eventually be phased out as more
transparent systems evolve. “The idea that
people are going to put on gloves and scuba
gear to go to work in the morning requires
at least some skepticism,” says Myron
Krueger, one of the proponents of a non-
intrusive VR technology.

Another limitation of the technology is a
distinct lag between the motions of the
user’s head and the images projected by the
systems. This is due to the massive load of
calculations that are required to generate the
illusion. The most powerful workstations,
such as those of Silicon Graphics, can pro-
cess a few thousand polygons per second.
This gives a fairly smooth cartoon-like im-
agery but cannot be mistaken for reality.
“Reality is eighty million polygons per sec-
ond,” says Alvey Ray Smith, a key figure in
computer graphics culture.

Besides gloves and goggles the basic
setup includes the following: a Polhemus
position sensor to determine the rotation of
the headset as the user turns; a matrix multi-
plier for recalculating the relationship of
lines in the illusion; a vector generator for
drawing the lines on the video screens used
in the headsets; precision acoustic speakers
for locating objects within the space. In
1990s prices, Rheingold’s Virtual Reality
lists the cost of setting up a system: a
Polhemus position sensor costs $2,500, a
VPL DataGlove $6,300, an EyePhone
$9.,400, and a software package $7,200. All

this comes to $25,400 not counting
the $100,000 workstation required to
operate it.

Although the equipment gets much
media attention, we seldom see the en-
vironments and creations envisioned
within these systems. Krueger warns
us that although the development of
tools is important, we should not over-
look the philosophical, cultural, and
artistic potential of the medium.
Rheingold states it plainly: “If our
technology ever allows us to create
any experience we might want, what
kinds of experience should we want?”

TOWARD ANARCHITECTURE

The influence of design on VR is in its ear-
liest stages. According to Mark Bolas,
founder of Fake Space Labs, “At the same
time that we’re building hardware and soft-
ware for NASA and others, we are trying to
sneak a little design into virtual world build-
ing. I’'m amazed at how little time people
actually spend inside virtual environments
and how much time they spend talking
about polygons per second.”

As any architect knows, the role of the
computer model has rich potential. Fredrick
Brooks, a well-known VR researcher at the
University of North Carolina, worked with
the architect of the new computer-science
center on campus and created walkthroughs
that gave its architect and client a “reality”
check on the building’s design.

There are tantalizing possibilities for the
design profession once VR is freed from
imitating reality. Randall Walser and Eric
Gullichsen wrote in 1989 that VR would
lead to the creation of new professions, a
“new breed of professional, a cyberspace
architect who designs . . . cybernetic sce-
narios. The talents of the cyberspace archi-
tect will be akin to those of traditional
architects, film directors, novelists, gener-
als, coaches, playwrights, video game de-
signers. The job of the cyberspace designer
will be to make the experience seem real.”

Before discussing the experience, we
must understand the medium that conveys
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it. One of Jorge Luis Borges’ stories de-
scribes royal cartographers who created a
full-scale map of the kingdom in such detail
that, when overlaid upon the terrain, it was
accurate down to the last blade of grass.
Virtual reality offers us this paradox: the
map is the terrain. The virtual universe is
made entirely of information and resembles
reality only at the option of the user. Navi-
gation of VR is the navigation of its map.

Various types of space are already en-
countered in the use of computers: simu-
lated graphic space; telepresence as a
medium between robots and controllers,
and stereolithography, the manifestation of
computer graphics in actual space. Com-
puter applications allow one to compose
concepts spatially, and word-processing is
no exception. For instance, the sentence you
are reading is not where it was originally
placed in the word-processor. It was moved
from from one place to another for editing
purposes.

What will be the character of future
cyberspaces? In Neuromancer Gibson envi-
sions a Matrix, a lattice of information cre-
ated by global corporate structures. But it is
unlikely that there will ever be a single Ma-
trix as the writer imagines. Gibson missed
Marshall McLuhan’s point regarding the
decentralizing role of computers in culture:
“Persons grouped around a fire or candle for
warmth or light are less able to pursue inde-
pendent thoughts, or even tasks, than people
supplied with electric light. In the same
way, social and educational patterns latent
in automation [computers] are those of self
employment and artistic autonomy. Panic
about automation [computers] as a threat of
uniformity on a world scale is the projection
into the future of mechanical standardiza-
tion and specialism, which are now past”
(from McLuhan’s Understanding Media,
1964).

Recent history has been hard on mono-
liths (cartographers today scramble to keep
up with changes in Eurasia), and the robust
logic of decentralization applies to comput-
ers as well. It is more likely that the infor-
mation format of Gibson’s Matrix will be
customized by each user, who will optimize

it for particular applications. Even today,
users can adjust computer desktops, icons,
and interface instructions. With the advent
of faster and cheaper equipment it may be
possible for one to customize the “universe”
for one’s own needs, which may lead to
some surprising structures.

Suppose we took all existing computer
documentation and loaded it into cyber-
space. The coordinate system for most com-
puter graphic spaces originates at a point,
say (0,0,0). Because most graphics are
likely to occur within view of the origin, the
area near (0,0,0) would be incredibly dense
with information. The rest of this artificial
universe would be largely vacant. Travel
through this particular cyberspace would
probably not be along the axes with which
we are most familiar. Instead we would be
“moving” along various increments of a
fourth dimension, passing through various
states of (0,0,0). In CAD this is analogous to
moving between layers of drawings.

A merging between VR and actual space
might also be possible. This is the empow-
erment of real objects to exist symbolically.
Imagine looking at an engine and seeing its
internal operation simultaneously. Objects
in real space could become symbolic con-

A gothic cathedral of sorts, floating through an
infinite store; the user plucks scenes and fragments,
searching for or creating new experiences; Daniel
Kornberg, 1990. (From Cyberspace.)

trols that are specifically tied to and inter-
preted by a computer. This computer could
be sensitive to its environment and take its
cues from objects within it rather than the
conventional user/machine interface. In the
industry this is called “embodied VR,” or
“hyperreality.”

Computer errors may also become unin-
tended elements of cyberspace geography.
Not long ago, our office had trouble printing
out a CAD document. The file had become
much larger than the system could handle
and printing a small portion of the architec-
tural drawing took hours. Charles Felton, of
our staff, discovered that the graphic space
of the document included a circle some four
hundred miles in diameter, so large that it
was invisible to the user at the scales at
which we were working. Once this VLO
(very large object) was eliminated the prob-
lem went away. It is likely that errors like
this may slip into a shared computer envi-
ronment and so affect the geography of
cyberspace.

THE UNEXPECTED DARKNESS
OF BEING

Some fascinating questions arise when the
issue of personal representation in cyber-
space is considered. Could it be possible to
have copies of oneself replicated in VR?
Would there need to be consistency be-
tween them or could they appear to be sepa-
rate individuals? If present computers are
plagued with viruses and worms, could
cyberspace be haunted by disembodied
phantoms, bogus men without users/spon-
sors? Where is the fine line between artifi-
cial space and artificial intelligence?
Gullichsen and Walser wrote in 1989
that in cyberspace you may initially “feel
more comfortable . . . with a body like your
‘own’ but as you conduct more of your life
and affairs in cyberspace your conditioned
notion of a unique and immutable body will
give way to a far more liberated notion of
‘body’ as something quite disposable and,
generally, limiting. . . . The ability to radi-
cally and compellingly change one’s body
image is bound to have a deep psychologi-
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cal effect, calling into question just what
you consider yourself to be.”

The fascination about sex in VR is evi-
denced in several books; it is called
“teledildonics” in Rheingold’s book. This
revolves around the issue of self and em-
bodiment in cyberspace. There is the ques-
tion of the user’s representation within this
environment, and then there is the social na-
ture of cyberspace itself. When there are no
limits to the user’s options in representa-
tions of him- or herself, the question of
presence becomes an issue. Would you feel
offended if someone regarded your icon sa-
laciously? Uncivilized hackers often use
electronic bulletin boards to voice their fan-
tasies. Would their anonymity lead to more
transgressions once a virtual reality network
was in place?

Similar questions must be asked of the
environment of cyberspace. If it is poten-
tially a social space, as Gibson proposes in
Neuromancer, sex could become a theatri-
cal experience, enjoyed by exhibitionist and
voyeur alike. Not networked through a me-
dium like the Matrix, the experience be-
comes a furtive relief for the lonely hacker.
These matters underlie the somewhat opti-
mistic accounts of what VRs promise. Will
virtual sex be a liberating experience or a
night in Cyberldaho?

The literature on VR is still fairly young.
Several of the books reviewed refer to one
another, particularly to Rheingold’s Virtual
Reality, which is a spirited account of the
author’s quest for the secret of virtuality. He
is an enthusiastic guide, thorough in his re-
search and engaging in his delivery. While
occasionally hallucinatory—"I danced with
a woman who had taken the form of a
twelve-foot-tall, three-dimensional purple
lobster”—Rheingold’s book maintains the
tone of a journalist at the frontline of tech-
nology.

His peripatetic account takes us on a glo-
bal tour of think tanks and garages. His re-
ports on research in Japan are leavened with
wry commentary on cultural differences
that lead to success and failure in VR tech-
nology. He takes us to England to visit the
founders of Spitting Image Engineering, a

group of satiric puppeteers who create ani-
mated replicas of celebrities and nobility.
He examines the entrails of MIT and the
Silicon Valley in a constant quest for the
truth of simulation.

Rheingold’s odyssey proves to have
been important to the field. He underscores
the fact that VR is a result of cultural con-
vergence by noting his role in gathering and
dispersing information: “T began to feel like
an informational honeybee, bearing select
pollen grains of knowledge in my briefcase
during my pilgrimages from one laboratory
to another in search of VR experiences. The
Japanese had been interested in what I knew
about American research . . . the Dutch
wanted to know about the Japanese. . . .
These people simply did not yet know about
one another. I carried a few reprints away
from each laboratory I visited, and let the
people at the next lab make copies of the re-
prints I brought along with me.”

Traveling in Japan, wearing paisley

Will virtual sex be a liberat-
ing experience or a night in
Cyberldaho?

shorts, a T-shirt, and a glittering baseball
cap, the author becomes a self-styled
Johnny Realityseed. His exuberance is in-
fectious, although one can almost hear the
whispers of his fellow passengers on the
bullet train.

Unfortunately the book lacks illustra-
tions. Sometimes a text just does not com-
municate as well as images. Rheingold
must understand this to have written so elo-
quently of computer graphic engineering.
Proper illustrations at critical points could
help strengthen his arguments if only to
validate the text. The reader has no idea of
how convincing these virtual environments
are, or any sense of their limitations.

Rheingold appears to have covered ev-
ery angle on the possibilities of VR. While
admirable in scope, the journalistic slant

does not allow him enough distance to re-
view the situation in the larger cultural
arena. His history of artificial reality barely
touches on the fictional spaces created in
more conventional art forms. Benjamin
Woolley’s book, Virtual Worlds, better
handles the deep cultural issues underlying
VR.

The subtitle of Woolley’s book, A Jour-
ney in Hype and Hyperreality, sets the tone
for the author’s skeptical review of the
cyberspace phenomenon. The book dis-
cusses VR as being the latest form of fiction
in a culture inundated with virtual truths. It
is the antithesis of the high-voltage enthusi-
asm of hacker-cult literature from the West
Coast. While such skepticism may be war-
ranted, Woolley’s tone sometimes has a
finger-wagging quality that undermines his
arguments. His book is, nonetheless, a vir-
tual reality-check, and should be required
reading for anyone interested in the cultural
role of technology.

Virtual Worlds is a collection of related
essays, each dealing with fictions, or “vir-
tual worlds,” that compose what we call re-
ality. The book is a tour of recent scientific
developments ranging from artificial intelli-
gence to chaos theory and deconstruction.
This provides the cultural backdrop for the
author’s inquiries into cyberspace.

Throughout the book, Woolley argues
that virtual reality should be developed as a
simulation and not an imitation of reality.
Mimicry is unreliable. The model upon
which we base the imitation may be mis-
leading, perhaps dangerous. John Walker’s
“Through the Looking Glass” memoran-
dum makes just this point regarding Al. The
researcher Fredrick Brooks maintains that
as computer models become more realistic,
they have a greater chance of being mis-
leading. Both Woolley and Rheingold warn
us that the danger of imitation is that every
model is an abstraction. “No model can be
as complex as the phenomenon it models,
no map can ever be as detailed as the terri-
tory it describes,” and more importantly, as
semanticist Alfred Korzybski noted, “the
map is not territory.”

Woolley’s use of the term “simulation,”
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however, remains elusive. To
mimic effects, such as the noise and
vibration of an aircraft, is to catch
only a fraction of the experience of
flight. A skillful imitation may offer
you a distant terrain through your
window, may even make you mo-
tion sick. However, Woolley ar-
gues, the gestalt of the experience is
more than an assemblage of special
effects. Some quintessence sepa-
rates the actual experience from its
likeness. He claims that unlike imi-
tation, true simulation would create
conviction.

Since the book is a collection of
related essays, this theme is never
developed in a linear fashion. In-
stead it crops up in various sections
in different lights. While in one
chapter the author admits that “the
distinction between simulation and
imitation is a difficult and not alto-
gether a clear one,” in another
chapter entitled “Hyperreality” he
suggests that imitation is a possible
attribute of simulation.

While imitation relies upon a
model, simulation may, in fact, be
without reference at all. It becomes
an autonomous “fact.” The author quotes
Jean Baudrillard: “Simulation is no longer
that of a territory, a referential being or a
substance. It is the generation by models of a
real without origin or reality: a hyperreality.”
Simulation is both the absence of presence
and the presence of absence.

This disembodied concept of simulation
establishes VR as a postmodern phenom-
enon. “Artificial reality is the authentic
postmodern condition, and virtual reality its
definitive technological expression,” Wool-
ley writes. By his argument we can place
virtual reality somewhere between the imi-
tation of something and the imitation of
nothing. This is the half-lit world of replica-
tion and lost souls, characterized by ab-
sence. It is the void around which the
images and arguments circle.

Cyberspace: First Steps, edited by
Michael Benedikt, approaches VR from a

2000.)

philosophical standpoint. The essays in
Cyberspace are largely taken from the First
Conference on Cyberspace held in Austin,
Texas, in May 1990. Most have been ex-
panded in order to develop their themes.
This book approaches many of the issues of
virtual reality as though the technology were
already in place. While other books also im-
ply that something approaching Gibson’s
Matrix is presently operating, Cyberspace
goes so far as to actually illustrate what life
inside the Matrix would be like.

The subjects of the various essays range
from questions of protocol of the virtual
workplace to the place of eros within
cyberspace. Although the writing is some-
times opaque, certain essays stand out for
their clarity. “Will the Real Body Please
Stand Up?: Boundary Stories about Virtual
Cultures” by Allucquere Rosanne Stone is
refreshing. One of the book’s more personal

“Ultimately, the New Edge is an attempt to evolve a new species of human
being through a marriage of humans and technology.” (From Mondo

essays, it discusses user represen-
tation within an electronic envi-
ronment. This is a discussion of
ethics within a symbolic society.
Stone enlivens the subject by pro-
viding anecdotal illustrations taken
from today’s world of computer
networking. In the course of the
essay she describes several virtu-
ally real social spaces ranging
from text to Roosevelt’s fireside
chats to the promise of the Matrix.

Marcos Novak’s essay, “Liquid
Architectures in Cyberspace,”
envisions a new, unbound archi-
tecture of the imagination. Inter-
spersed with paragraphs written as
though the writer were actually
immersed in a virtual environ-
ment, the essay describes the strat-
egies of orientation within this
field. His illustrations are beguil-
ing visions of an ever-changing
hallucination with gritty clusters of
information that change shape ac-
cording to their content.

Benedikt, the book’s editor,
weighs in with an informative es-
say on the architecture of cyber-
space. Readers familiar with his
book The Kimball Museum Deconstructed
will be reacquainted with his characteristic
thoroughness on a new subject.

His article is written in two parts. The
first is an elaborate discussion of the various
principles underlying the architecture of a
virtual environment. The second part, much
more speculative and engaging, projects
images of architectures of virtual reality
provided by Benedikt’s students at the Aus-
tin campus of the University of Texas. This
and Novak’s essays are high points of the
book: few authors on this subject are willing
to visualize and present images to illustrate
the architectural principles of the Matrix.
This fact alone makes the book an impor-
tant contribution to the field.

Like Cyberspace, Mondo 2000: A User’ s
Guide to the New Edge is a collection of es-
says, but the similarity stops there. While
Cyberspace proceeds in its measured pace,
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Mondo careens. Mondo 2000 is a hacker-cult
fanzine published in Berkeley, California.
Not strictly limited to VR or computers, it
sports articles which in any way support a
high-technology counterculture.

In popular literature, this may be as close
as most of us will get to cyberpunk journal-
ism. But don’t let “punk” mislead you. This
book has excellent graphics and illustrations
for its articles. The typesetting principle
seems to be “If you’ve got a font, use it!”
While this makes for lively formatting and
borderline legibility, the delirious enthusiasm
of the text somewhat justifies the license. The
book is boisterous, irritating, and funny.
Mondo plays the role of counterculture guide
with vigor, despite its tongue-in-chic ironies.
Serious articles on nanotechnology, virtual
reality, and artificial life are edited by people
named Queen Mu and R. U. Sirius.

Mondo 2000 has its roots in the com-
puter/populist strategies of people such as
Ted Nelson in the early 1970s, and reflects
values of the high-tech counterculture of the
Bay Area. The intent of Nelson’s cyber-
politik is slightly subverted by the cliquish
sense of this book. Many of the articles
have a bit of the nudging and winking that
make you feel that you are crashing a party.

The book covers a wide range of issues
current with the West Coast underground.
Chapters in the table of contents read like an
alphabetized shopping list of subjects, start-
ing with “Aphrodisiacs” and ending with
“Zines.” Among the topics they cover are
VR/AI technologies, deconstruction theory,
postindustrial culture, mind-expanding
health foods and drugs. The chapters in-
clude interviews with techno/cultural lumi-
naries like Brian Eno, William Gibson, and
Ted Nelson himself.

Mondo 2000 is also innovative in its for-
mat and the construction of its articles. In
both cases it draws heavily on the way in
which computers are used and information
is organized. Many articles are composites
that have been edited together. They are
presented as a text collage of credited com-
ponents arranged in chunks. In this way
many related items that may have previ-
ously existed in separate articles are brought
together for review.

The articles are also heavily annotated.
The left side of most pages contain the text,
while the right side is reserved for color-
coded paragraphs elaborating on the text
with definitions and helpful asides. This al-
lows readers conversant with the informa-
tion to take the fast lane, while those who
want background have it at hand. This for-
mat also facilitates grazing through the ma-
terial without committing to any particular
subject.

The cutting and pasting of material has
its pitfalls, though. A case of autoplagiarism
occurs when a paragraph on page 112
shows up almost word for word on page
127. This is a new form of typo made pos-
sible by letting a machine do the thinking.
Al isn’t always smart.

An appendix called “The Shopping
Mall” contains an alphabetized “Source of
Materials for the Gourmand of Experi-
ence.” This is an entertaining list of books,
software, and films which play a role in
cyberpunk culture, like MTV meets the
Whole Earth Catalog. This catalog reaches
like a spider’s web out to other catalogs and
references, and is a useful resource for the
inquiring cybercultist.

What the future will bring is academic.
The real question is what the present will
bring. Cyberculture already exists. It’s in
the blending of information and communi-
cation technologies and in darkened rooms
with glowing screens. The phenomenon is
in its infancy, but the wide range of interest
VR has created indicates that it will con-
tinue to grow. We may be in for surprises.
As William Gibson cannily observed, “the
street finds its own uses for things—uses
the manufacturers never imagined.”

VIRTUAL REALITY, Howard Rheingold, Touch-
stone Books, 1991, 415 pp., $12.00.
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MARCOS NOVAK

Automated Writing,
Automatic Writing:
The Poetics of
Cyberspace

Here is the great secret: The thought is
made in the mouth.

—Tristan Tzara, “Manifesto on
Feeble Love and Bitter Love,” in
Robert Motherwell’s The Dada
Painters and Poets, 1951

I am the sea of permutation, I live beyond
interpretation,

1 scramble all the names and the combi-
nations, penetrate the walls of explana-
tions,

I am the will, I am the burning, and I will
lay my love around you.

—Brian Eno, “Lay My Love” from
Wrong Way Up (Opal Records),
1990

Art, as I see it, is essentially a question of
the production of machines that yield
sensations, or of machines that generate
compositions. There’s a question of per-
cepts torn loose from perception, or of
affects stripped free of sentiment, or of
sensations extrapolated from common
opinion, just as philosophy consists of
the creation of concepts that lie at the
crossroads of life’s possibilities and men-
tal possibilities.

—Interview with Felix Guattari, “The
Aesthetic Paradigm and the Re-
sponsibility to Create,” FlashArt
(vol. 25, no. 165), Summer 1992

Technological, scientific, and conceptual
advances are changing our conception of
the appropriate preparation of the future ar-
chitect, designer and artist. Among varieties
of academic, scientific, professional, and ar-
tistic preparation, current modes of design
education and practice are perhaps the most
antiquated, modeled as they are on centu-
ries-old concepts and working methods, and
based on premises that are no longer true.
While most disciplines are becoming infor-
mation intensive, design education and
practice are still labor intensive, and thus
place designers at a severe disadvantage.
Additionally, other, more general prob-
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lems compound the first: everywhere, it
seems, boundaries are erased: philosophi-
cally, artistically, scientifically, socially,
economically, all that was once clearly de-
fined is no longer so. It is not simply that
“all that is solid melts into air’; it is that a
belief in the “solid” no longer exists. Either
new categories are in the making, or, more
radically—and more accurately, I believe—
we are witnessing the end of categorical
thinking (see, for example, A Thousand
Plateaus by Felix Guattari and Gilles
Deleuze).

In spite of this, computers still require
precise and stable definitions of objects and
processes, while the emerging worldview is
that all definitions are, at best, definitions of
convenience and convention, contingent on
whim or circumstance. This creates a fasci-
nating problem: how to reconcile the pre-
cise formalization that computers require
with the will to transgress boundaries that
characterize both our times and our disci-
plines. Solving this problem is by no means
a narrowly construed technological prob-
lem; it is, rather, a deep challenge into the
very heart of what it is to be human, be-
cause the questions raised are central to
humanity’s main activity: making.

With this in mind, in the discussion that
follows, I will substitute the term “maker”
for designer, architect, artist, performer,
composer, and so on, and the term “trace”
for the artifact produced by a maker. “Trace”
can include objects, images, texts, sounds,
events, performances, behaviors, and any
combination of these that are appro-
priate to the purposes of the maker.
The meaning of the term
“tracemaking” follows directly from
trace. Tracemaking, making, and
writing are used interchangeably. Ex-
panding the issues in this way allows
us to examine current advances across
many scientific and artistic disci-
plines.

Two questions arise: First, how can
automation help the activity of making
become more information intensive?
Second, what information is intrinsic
to making, and therefore forever be-
yond the reach of automation? Arch-

ing over both these questions is the larger
concern about how to provide tools based on
systematic and methodical approaches to dis-
ciplines whose essence is fluidity, agility, and
the search for boundaries for the primary pur-
pose of extending them.

I adapt from musicologist and semio-
tician Jean-Jacques Nattiez, author of Music
and Discourse: Toward a Semiology of Mu-
sic, the notion of the “semiological tripar-
tition” of the “total musical fact” to the
broader question of the total architectural
and artistic fact. The semiological tripartition
of the fact of making involves three levels: a
poletic process, a trace, and an esthesic pro-
cess. (Poietic and esthesic are obviously
similar to “poetic” and “aesthetic”; Nattiez
chooses to use the former because they are
closer to the original Greek and relatively
free of distracting associations.) Briefly, as
mentioned above, the trace is the actual
manifestation of a work; poietic processes
correspond to the manners by which traces
are generated, and esthesic processes corre-
spond to the manners by which traces are
perceived, all interactions occurring within a
complete cultural reality. Disengaging these
components in this way allows us to study
each in relative independence: we can
inquire into the technologies of poetics inde-
pendent of particular material manifesta-
tions, and without the distractions of
explicating meaning; we can inquire into the
properties immanent in the trace, indepen-
dent of both the maker’s intentions and
viewer’s interpretations; and, when we

The Architecture of Noise. Scene from a multimedia event designed
and performed using found processes; Marcos Novak, 1992.

finally come to interpretation, we can study
how meanings are projected upon traces
with a logic that is largely independent of in-
tention, process, or material manifestation.

The two questions raised—namely, how
can automation benefit making, and, con-
versely, what aspects of making intrinsically
evade automation—can therefore be asked
from several viewpoints: that of the maker,
of the trace made, of the perceiver, of the
context within which the trace has been in-
serted. Given that each viewpoint can be ex-
amined from two opposing directions,
slightly different questions and their atten-
dant answers arise. From the maker’s point
of view, one must ask not only about the
new generative possibilities that computa-
tion offers, but also about what manners of
production need to be maintained regardless
of the sophistication of newly available tech-
nological support. Considering the trace, one
must inquire not just how designed artifacts
can be made to contain more information
(that is, what are the properties inherent in
the trace, and how can a computational un-
derstanding help us produce better traces),
but also, what kinds of information does a
computational understanding tend to ob-
scure. From the viewpoint of the perceiver,
one must ask not simply what are the infor-
mation requirements and limitations of per-
ception and cognition, and how can
computational considerations provide better
information to our perceptual and cognitive
capacities, but also how do these very com-
putational considerations interfere with what
is being studied. Finally, examining
the context, beyond merely question-
ing the codes and semiotic mecha-
nisms used to create sense and value
from the interactions between maker,
trace, and perceiver, or how technol-
ogy can improve our understanding of
the alterations undergone by trace,
making, and interpretation, as contexts
change, one must also ask how tech-
nological augmentation itself consti-
tutes a change of context, code, and
mechanism.

From such an outlook, two avenues
of investigation become apparent,
each leading to different results. On
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the one hand, we can search for means
for enhancing making that require only
strategic input from the maker, and in-
volve the use of generative processes,
effecting a transposition from the role
of performer to that of composer; on
the other hand, we can seek to recog-
nize those aspects of making that resist
formalization, and contain fine distinc-
tions of quality, materiality, mystery,
resonance, evocativeness, wonder, and
are judged by intuitive and holistic
means.

We may term the first approach
“automated writing,” and the other
“automatic writing,” in direct reference to ar-
tistic experiments of the early 20th century.
While most “automated writing” is directly
related to the concerns of industry and pro-
duction, it also pertains to an artistic tradition
found in the work of the De Stijl and the
Constructivists. “Automated writing” refers
to writing that employs rule systems vali-
dated by reference to some conventional or
“moral” understanding of constraint struc-
tures, narrow or “appropriate” pragmatics,
and a utilitarian or “utopian” teleology. Mak-
ing is seen as a means to an end. There are
clear determinations of end conditions, and
often, innumerable possible combinations.

Juxtaposed with the will to clarity, cor-
rectness, and completeness implied in
automated writing are the surrealist investi-
gations of automatic writing, and their Dada
precursors, wherein processes are put into
motion with the explicit intention of pro-
ducing artifacts that circumvent the precon-
ceptions of the maker. The criteria for the
success of these objects is a finely honed,
human qualitative assessment of poetic
meaningfulness, and not an evaluation of
their fit to a set of criteria established a
priori. Automatic writing refers to writing
that bypasses conscious choice, and with it,
conventional limitations to thought, often
through the employment of a found or in-
vented process that appears to be irrelevant
to the task at hand. No teleology is stated,
with the only exception being, perhaps, the
production of wonder. Making is seen as an
end unto itself, and the oxymoron (which

SoundCluster4. Temporal/temporary fragment of algorithmic music
as cyberspace architecture: sound becomes algorithm, algorithm
becomes sound, sound becomes form, form becomes space, space
becomes world; Marcos Novak, 1993.

automated writing rejects as unacceptable
error) is embraced as a fertile provocation to
new thought. Because this system of writing
is heterogeneous and open, there is no way
to determine the number of possible combi-
nations, or to anticipate the nature of the
finished artifact.

Of the branches of modernism that
emerged at the outset of the century, the one
that became predominant, the modernism of
the Bauhaus, was more an end than a begin-
ning in that it summarized the industrial
revolution but did not propose anything re-
ally new. Other branches of modernism
were much more active in reevaluating the
substance of the changes that the world was
witnessing. Foremost among these were the
Dada and surrealist movements. Their work
is relevant to our present situation in that it
foresees both the challenges to fixed mean-
ings that current philosophy and criticism
study, and the need and promise of genera-
tive “games” whose function is to bypass
preconceptions and allow access to a wider
range of possibilities, all the while relying
on a trust of the powers of the complete hu-
man being, both rational and intuitive.
Equally important is their refusal to be
lulled to comfort by dreams of utopia, in-
sisting instead on the virtues of spontaneous
action taken in the living present, with a
prescience that anticipates poststructuralist
concerns.

It is difficult, at first, to imagine how to
permit such freedom in technologically ad-
vanced making. Among the projects of the

Dadaists and the surrealists were the
mysterious, beautiful “object-poems,”
assemblages of found objects in un-
likely but powerful juxtapositions.
Such assemblages resist even the most
sophisticated design tools and theories
available today in that they cannot be
incorporated into any fixed set of ob-
jects, orders, or operations. In the
making of object-poems any combi-
nation and operation is permitted, and
any aspect of reality can be brought
into the composition at any time. To
extend the notion of the object-poem
into the present is but a short step: we
can readily substitute “found process” for
“found object,” creating “process-poems,”
or “algorithm-poems,” and bring the surreal-
ist outlook to bear on the ways we use
present technologies. Opportune tools al-
ready exist: nondesign-oriented applications,
primarily in medical and scientific visualiza-
tion, such as laser- and CAT-scan rendition,
isosurface and volume visualization, and
three-dimensional image processing. All
these tools promise the possibility of sam-
pling the real world of objects, processing
the sampled data, combining such arrested
forms with computed objects, understanding
each step according to the semiological
tripartition discussed above, and eventually
even outputting them in three dimensions
through advanced prototyping or manufac-
turing techniques such as selective laser sin-
tering.

The problem with automatic writing is
that it seems to be too easy to abuse. The
surrealists themselves understood this, real-
izing that it is difficult to reach into the re-
quisite depths of one’s psyche. And, even
then, there is no guarantee that direct ex-
pression is free from preconceptions that
bind. How, then, to maintain the freedom of
automatic writing without falling into a
trivial self-expression?

The Dadaists and surrealists are not the
only sources we can examine. Many other
groups have emerged since, and their in-
sights have much to offer. Among them are
the Lettrists, Situationists, Fluxus, and
Oulipo, a group whose work I find particu-
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larly relevant to the present discussion.
Oulipo, whose name derives from Ouvroir
de Littérature Potentielle, or Workshop of
Potential Literature, counted among its
members authors, mathematicians, computer
scientists, and others, including Raymond
Queneau, Italo Calvino, and Marcel
Duchamp. In direct criticism of Surrealism
and automatic writing, Queneau, one of the
Oulipo’s most important figures, states:
Another entirely false idea in fashion
nowadays is the equivalence which is es-
tablished between inspiration, explora-
tion of the subconscious, and liberation;
between chance, automatism, and free-
dom. Now the inspiration that consists in
blind obedience to every impulse is in re-
ality a sort of slavery. The classical play-
wright who writes his tragedy observing
a certain number of familiar rules is freer
than the poet who writes that which
comes into his head and who is the slave
of other rules of which he is ignorant.
—From Le Voyage en Gréce (Paris:
Gallimard, 1973)

In Oulipo: A Primer of Potential Litera-
ture, edited by Warren F. Motte, Jacques
Roubaud states in his essay, “Mathematics
in the Method of Raymond Queneau” (under
“proposition 13”): “The Oulipo’s work is
anti-chance.” Quoting Queneau, Roubaud
continues, “We are not concerned with . . .
aleatory literature.” He then explains that
“the refusal of ‘automatism’ is thus for
[Queneau] in no way a rejection of mechani-
cal procedures, but only of those that are
mechanical merely through ignorance.
Moreover, to the extent that all litera-
ture (like language) is subject to
automatisms, he is irritated by the il-
lusion of thinking that they may be
avoided by simply deciding to act as
if they did not exist: jamming, etc.;
proposition 13 thus means the rejec-
tion of the mystical belief according
to which freedom may be born from
the random elimination of con-
straints.”

What is “potential literature™? Ac-
cording to Queneau, “We call poten-
tial literature the search for new
forms and structures which may be
used by writers in any way they see

fit.” Francois Le Lionnais, author of the
group’s First and Second Manifesto, makes
it clear that this is not a structuralist project:
“The overwhelming majority of Oulipian
works thus far produced inscribe them-
selves in a SYNTACTIC structurElist per-
spective (I beg the reader not to confuse this
word—created expressly for this Mani-
festo—with structurAlist, a term many of us
consider with circumspection).”

By their own definition, in the words of
Jean Lescure: “Oulipo: group which pro-
poses to examine in what manner and by
what means, given a scientific theory ulti-
mately concerning language (therefore an-
thropology), one can introduce aesthetic
pleasure (affectivity and fancy) therein.”

Much of Oulipo’s work is concerned
with systematic explorations of combinato-
rial structures, making this resemble auto-
mated writing. However, certain important
features set this work apart from automated
writing unequivocally. Clarity, generality,
completeness, virtues in any system of auto-
mated writing, are subverted within the
Oulipian exploration. For example, Italo
Calvino proposes: “The assistance of the
computer takes on an anticombinatory char-
acter when, among a large number of possi-
bilities, the computer selects those few
realizations compatible with certain con-
straints.” This, of course sounds terribly like
a straightforward, conventional search
through a problem space, and, on the sur-
face, is not particularly interesting in any

Dervish Chamber. View of a cyberspace chamber from the
multimedia/virtual-world performance piece, “Dancing with the
Virtual Dervish,” a work in progress at the Banff Centre for the
Arts, Banff, Canada; Marcos Novak.

kind of poetic sense. What is concealed,
however, is the Oulipean willingness to in-
vent structures that produce single works, a
strange effort akin to producing an entire
computer-aided design system for the sake
of designing a single building, only to set
the system aside in search of a new one at
the next opportunity to design another
building. Calvino then goes on to describe
the use of computer programs in the writing
of a hypothetical short story entitled “The
Fire in the Cursed House.” He lists objec-
tive, subjective, and aesthetic constraints
that are interdependent in ways that are in-
transitive or mutually exclusive. Calvino
concludes: “This clearly demonstrates, we
believe, that the aid of the computer, far
from replacing the creative act of the artist,
permits the latter rather to liberate himself
from the slavery of the combinatory search,
allowing him also the best chance of con-
centrating on his ‘clinamen’ which, alone,
can make the text a true work of art.”

Two important features of this outlook
must be emphasized here: first, that the
mechanism is not intended to provide general
solutions, but rather to create a single exem-
plary text, and, second, that the provision for
a Lucretian “clinamen” is built into the sys-
tem from the outset, clarifying that what is at
issue is not “truth” but richness. Other texts
will then require other algorithms, and other
clinamens. What is effected is a transposition
in thinking, a concern with creation at the
next, higher level, “found process,” instead

of “found object.”

It is here that we can finally
glimpse a reconciliation of these two
outlooks, the automated and the auto-
matic—a situation employing rigor-
ous procedures, in which constraint
“forces the system out of its routine
functioning, thereby compelling it to
reveal its hidden resources,” in Marcel
Bénabou’s words, and yet maintains a
place for the intervention of the maker
or of chance.

If this is the Oulipo criticism of sur-
realism, what might the Dada criticism
of Oulipo be? The beauty of Dada is in
its insistence on total freedom at all
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times, the freedom to swerve like the

“clinamen” being raised to a way of

life. Jacques Roubaud quotes the

French artist and painter Hans Arp:
Dada aimed to destroy the reasonable
deceptions of man and recover the
natural and unreasonable order. Dada
wanted to replace the logical non-
sense of the men of today by the il-
logically senseless. That is why we
pounded with all our might on the big
drum of Dada and trumpeted the
praise of unreason . . . Dada de-
nounced the infernal ruses of the offi-
cial vocabulary of wisdom. Dada is
for the senseless, which does not
mean nonsense. Dada is senseless
like nature. Dada is for infinite sense and
definite means.

In Buddhist Elements in Dada: A Com-
parison of Tristan Tzara and Takahashi
Shinkichi, and their Fellow Poets by Ko
Won, Tristan Tzara’s own pronouncements
show some of this fascinating tension: on
the one hand he says, “Logic is a complica-
tion. Logic is always false. It draws the
string of ideas, words, along their formal
exterior, toward illusory extremes and cen-
ters. Its chains kill, like an enormous centi-
pede stifling independence. Married to
logic, art would live in incest, swallowing,
devouring its own tail still attached, forni-
cating with itself and the personality would
become a nightmare tarred with protes-
tantism, a monument, a heap of heavy gray
intestines.” On the other hand, Tzara claims
that the works of Dada conceal a “constella-
tion of necessary quality below the obvious
surface.” Here, then, is the Holy Grail: the
provision of the subtle necessity inherent in
all artifice without enslavement by the logic
of that very artifice—algorithm and
clinamen. Why is this so important? Be-
cause it allows the full advantage of the al-
gorithm without relegating judgment,
discrimination, responsibility, wisdom; for
here, as in the question of free will or deter-
minism, the introduction of the possibility
of a swerve at any instant is all that guaran-
tees freedom.

What is all this leading to? Why stop at
Oulipo, why dig up the dead Dada? Why
not inquire into the work of the “language
poets”? What about other sensory modes?

Worlds in Progress. View of a dematerialized architectural
“atmosphere”; Marcos Novak, 1993.

The implications of musique concréte? And
of course, one cannot proceed much farther
along these lines without mentioning John
Cage who, by intentionally pursuing non-
intention by algorithmic means, captured
both the spirit of these groups and the fertile
contradictions that lurk within their cores.
Clearly, this is just the beginning of a re-
evaluation of precursors in the light of what
we are making of making itself. For now, it
will suffice to say that there is a renewed in-
terest in these issues, as the insights that led
to their development are encountered with
increasing frequency. The language and im-
agery produced and consumed today, at the
end of this century, creates pressures that
makers resist. In Radical Artifice: Writing
Poetry in the Age of Media, required read-
ing for anyone interested in these topics,
Marjorie Perloff writes:

Given the overproduction of such instru-
mental discourses in late-20th-century
America, with its glut of junk mail, adver-
tising brochures, beepers, bumper stick-
ers, answering-machine messages, and
especially its increasing video coercion
(on cross-country flights, it is now cus-
tomary to show the preview of the film-to-
be-shown with the sound on in the entire
cabin, and this is only the beginning!), po-
etry (at least in the industrially advanced
countries, the situation in, say, Eastern
Europe or Latin America being very dif-
ferent) is coming to see its role as the pro-
duction of what we might call an alternate
language system.

Automated or automatic writing? It would
be too simple to embrace one and dismiss the
other. As I envision it, at the poietic level,

automated writing will increasingly be
concerned with what I call computa-
tional composition, and therefore
closely related to investigations in dy-
namic systems, artificial life, and com-
puter music. Automatic writing, on the
other hand, is closer to sampling, digi-
tizing, processing, and thus to the is-
sues and techniques addressed by
sound and image processing, electroa-
coustic music, and digital video. To-
gether, these approaches promise to
encompass the larger part of the
ground between the totally synthetic
and the totally found. Whether auto-
mated or automatic, however, any poetic ap-
proach to technology must heed the warnings
of the creators of “alternate language sys-
tems,” and consider carefully the advice of
the Situationists, to make sure to provide for-
malisms that can resist “recuperation into the
spectacle.”

The need for better understanding of these
issues—from the viewpoints of both auto-
mated and automatic writing—is heightened
by the development of cyberspace and virtual
realities. Cyberspace is a domain free of all
the conventional constraints of the real world,
a world where the only real limitations are
cognitive and perceptual, a world waiting to
be occupied by an architecture as yet
unimagined, a world that will make attractors
out of the many strange creators of our fading
century: Dadaists, surrealists, proponents of
Oulipo. Cyberspace is a vast new realm that
can only be occupied with new tools. It is ab-
surd to bring into this realm the limitations of
the everyday world, the stifled propriety of
corporate good taste, or the myopically local-
ized concern for the plight of “the other.”
What’s needed are tools for generating new
architectures, in every sense that this word
can be taken, based on definitions that are not
fixed but variable, liquid, floating.

Perhaps at this point I should return to the
semiological tripartition with which I began,
and ascribe the primary focus of the various
groups and approaches I've been discussing
to one or another of its three tongues. Per-
haps I should analyze how the particular
flavor of each manifesto comes from a
simple but distinct bias toward foresight or
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spontaneity crossed against poiesis, trace, or
interpretation. Perhaps I should set up a sys-
tem and work out all the permutations to ex-
haustion, making each point clear and
distinct myself. Perhaps I should enumerate
advantages and shortcomings, executing my
points with graphic “bullets.” But preferring
the swerve of the clinamen, the living butter-
fly to the one in the display case (the main
difference being but a long, thin pin), I imag-
ine Tzara, smiling:

Dialectic is an amusing machine which

leads us

in a banal manner
to opinions we would have had anyway

As I write this inconclusion, a little icon
the top right corner of my screen flashes:
new e-mail. I stop writing for a moment to
see what has arrived. A new issue of
Leonardo Electronic News. The first article
is “Cage Is Here” by Judy Malloy, a com-
memoration to John Cage on the event of
his death. I chance upon the following: A
diary entry of Cage’s, from 1966: “Are we
an audience for computer art? The answer
isn’t No; it’s Yes. What we need is a com-
puter that isn’t labor-saving but which in-
creases the work for us to do, that puns (this
is McLuhan’s idea) as well as Joyce, reveal-
ing bridges (this is Brown'’s idea) where we
thought there weren’t any, turns us (my
idea) not ‘on’ but into artists.”
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JULIE DERCLE

On Science and Science
Fiction: Two Views
Toward the Future

Great science-fiction writers, like all mas-
ters of communication, gear their messages
to the general public while even the greatest
scientists tend to ignore us. As a result,
whether design professionals admit it or
not, the sci-fi community has probably had
more impact on our worldview and, ulti-
mately, the way we build than the scientific
one—a view that becomes apparent upon
reading two books on overlapping topics
both published in 1991: Ray Bradbury’s
Yestermorrow: Obvious Answers to Impos-
sible Futures and Pictorial Communication
in Real and Virtual Environments, edited by
Stephen R. Ellis.

My brother and I once agreed that as
children no other story affected us more
than Ray Bradbury’s, “The Veldt” (The Sto-
ries of Ray Bradbury, 1980). To us, it was
the ultimate science-fiction-tale-with-a-
scary-twist, embodying what writer Richard
Matheson once called “terror in everyday
places,” and the model we would later use
to judge episodes of TV’s “The Twilight
Zone” in terms of originality. Bradbury’s
imagery permanently changed our way of
seeing. In “The Veldt,” he writes about a
fantastic playroom built into the Hadley
family’s otherwise ordinary suburban
home. Equipped with all sorts of extraordi-
nary technological devices, the room could
change into whatever environment the
Hadley children desired, from the Land of
Oz to the jungles of Africa. In essence,
Bradbury invents the idea of a dream ma-
chine. Like stepping into a movie, it is a
place that goes beyond the most elaborate
virtual reality arcade game and actualizes
the environments of our imagination—
architecture that can transform itself into a
new reality. Although the playroom pro-
vides endless possibilities for excitement
and adventure, the Hadley children are ob-
sessed with a dangerous African veldt that
eventually becomes a trap for their unsus-

pecting parents. Place becomes a metaphor
for pent-up human emotions.

In his preface to Yestermorrow, Brad-
bury admits that everything he does is a pur-
suit of metaphors. His fiction has taken his
readers from nostalgic small-town America
to the overcrowded inner cities of 2001 and
the colonies on a not-too-distant future on
Mars—all places that serve as metaphors
for the way things could or ought to be,
which he defines as the essence of science
fiction, but could easily apply to design as
well. Although best known for his novels,
such as The Martian Chronicles, Fahren-
heit 451, Dandelion Wine, and Something
Wicked This Way Comes, Bradbury is a
master of the short story. In Yestermorrow,
a collection of twenty-four essays, written
from from 1953 to 1990 (almost half of
which appeared previously in Designers
West), he takes a slightly different turn.
Sometimes anecdotal and highly opinion-
ated, and not ordered chronologically or
even thematically, each piece is linked to
the whole by Bradbury’s contagious zest for
life (characterized by his childlike passion
for toys) and his astute observation of hu-
man behavior. Bradbury, the self-confessed
“idea man” who can toss out a “frivolous
concept” and who thinks and writes in im-
ages, tackles the 20th century, looking for
answers to our urban ills. What would the
future be like if we followed the i