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ABSTRACT

IF ONE WERE TO PRESUME THAT EVERY MAJOR SHIFT IN THE PERCEPTION AND REPRESENTATIONAL MODES
OF ARCHITECTURE HAS ITS MIRROR IN WHAT IS MADE, THEN WE SHOULD BE ABLE TO DIVINE AND CRITIQUE
THE IMPLICATIONS OF MAKING ARCHITECTURE THROUGH INFORMATION TECHNOLOGIES. WE ARE ONLY NOW
BEGINNING TO ENTER SPECULATIONS OF WHAT CAN POSSIBLY BE MADE AS A DIRECT RESULT OF THESE SYS-
TEMS.

ALREADY, THE REPRESENTATION OF DIGITAL SPACE IS UNDERGOING A FUNDAMENTAL TRANSITION; FROM THE
HIGHLY PRECISE FACSIMILE OF TRADITIONAL EUCLIDEAN GEOMETRY, THAT WE CURRENTLY USE IN MOST CAD
AND MODELLING SOFTWARE TO THE VISUAL INTERPRETATION OF DENSE DATA ARRAYS, AS IS EMERGING IN GIS
(GLOBAL INFORMATION SYSTEMS). THIS SHIFT FROM A VECTORIAL WORLD TO A BITMAP WORLD IS PERHAPS
THE MOST CHALLENGING TO OUR HISTORICAL AND PERHAPS NECESSARY ASSUMPTION THAT EUCLIDEAN
GEOMETRY , SUCH AS PROPORTION AND PROJECTION, IS AT THE HEART OF MAKING ARCHITECTURE. DOES THIS
SHIFT IMPLY AN ULTIMATELY FATAL DIVORCE FROM THE VITRUVIAN TRADITION OF ARCHITECTURE THROUGH
GEOMETRY OR IS IT RE-DIRECTING THE INTERACTION BETWEEN COMPUTERS AND ARCHITECTURE INTO PER-
HAPS A MORE APPROPRIATE AND CREATIVE REALM OF OPPORTUNITY?

THIS PAPER HOPES TO ADDRESS THESE QUESTIONS IN THE FORUM OF A THEORETICAL AND HISTORICAL DIS-
CUSSION FOCUSED ON THE REPRESENTATION OF ARCHITECTURE AND MAKING. SOME CURRENT. EXPERIMEN-
TAL DIGITAL WORK BY THE AUTHOR WILL ACCOMPANY THIS PRESENTATION AND PAPER.

RESUMEN

EN LOS ULTIMOS ANOS LA INFLUENCIA DE LAS COMUNICACIONES DIGITALES EN LA REPRESENTA-
CION DE LA ARQUITECTURA HA CAMBIADO PROFUNDAMENTE LA FORMA COMO DISENAMOS. SI
UNO PRESUMIERA QUE CADA CAMBIO MAYOR EN LA PERCEPCION Y LAS MODAS REPRESENTATIVAS
TUVIERA SU REFLEJO EN LO QUE SE HACE, ENTONCES SERIAMOS CAPACES DE PRONOSTICAR Y CRI-
TICAR LAS IMPLICACIONES DE REALIZAR LA ARQUITECTURA A TRAVES DE LA INFORMACION TEC-
NOLOGICA.

AHORA MISMO, LA REPRESENTACION DE ESPACIO DIGITAL ESTA PASANDO POR UNA TRANSICION
FUNDAMENTAL: DESDE LA SUPREMA PRECISION DEL FACSIMILE DE LA GEOMETRIA EUCLIDIANA QUE
ACTUALMENTE USAMOS EN LA MAYORIA DE LOS CAD Y LA FORMACION DE LOS MODELOS A LA
INTERPRETACION VISUAL EN LA HECHURA DE INFORMACION DENSAS QUE SE ESTAN PRESENTAN-
DO EN LOS SISTEMAS GLOBALES DE INFORMACION. ESTE CAMBIO DE UN MUNDO VECTORIAL A
UN MUNDO BITMAP (BTM) ES QUIZA EL MAS DESAFIANTE DE NUESTRA HISTORIA Y TAL VEZ LA SU-
POSICION DE QUE LA GEOMETRIA EUCLIDIANA TAL COMO LA PROPORCION Y LA PROYECCION ES-
TA EN EL CORAZON DE LA ARQUITECTURA. IMPLICA ESTE CAMBIO UN DIVORCIO FATAL DE LA
TRADICION DE LA ARQUITECTURA VITRUVIANA O ESTA DIRIGIENDO NUEVAMENTE LA INTERAC-
CION ENTRE COMPUTADORAS Y ARQUITECTURA TAL VEZ HACIA UNA ESFERA DE OPORTUNIDAD
MAS APROPIADA Y CREATIVA?

ESTE TRATADO TIENE POR OBJETO DIRIGIR ESTAS PREGUNTAS EN EL FORO DE UNA DISCUSION TEO-
RICA E HISTORICA ENFOCADA EN LA REPRESENTACION DE LA ARQUITECTURA Y EN LLEVARLA A
CABO.ACOMPANAN A ESTA PRESENTACION ALGUNOS RECIENTES EXPERIMENTOS DIGITALES REALI-
ZADOS POR EL AUTOR.

‘ iAcircle is a plane figure contained by one line such that all the straight lines falling
upon it from one point among those lying within the figure are equal to one

another”
Euclid '

Geometry began with what was apparent and tactile. Unlike our own understanding of
geometry as an abstract algebraic postulate, Euclid's “theorem” seemed to owe more to
an exercise in experiencing the intentional limits imposed on space by the restriction of
movement. It is easy to imagine that the demonstration of this proof was conducted with
little more than a length of string and the controlled steps of a willing volunteer:

The tactile beginnings of geometry had implications in the origins of architectural the-
ory and making. Vitruvius describes the same geometric figure as above:



“For if a man lies on his back with hands and feet outspread, and the center of the cir-
cle is placed on his navel, his fingers and toes will be touched by the circumference” ?

From this definition, geometry described the boundary condition of the human body
as being the idealized prototype for all orders originating from human endeavor: Vitruvian
geometry described a proportionate spatial relationship between the human body and
the material world. This discreet order at the origins of everything made could only inten-
tionally be revealed through the work of the geometer, or more specifically, the artisan®.
Geometric order was intrinsically tied to the gestures of the artisan as they spatially nego-
tiated the crafting of material. The mediation of matter with this order had more to do
with the dance of strings, steps, marks, cuts and jigs than the pure and rarefied theorem
of what we have come to expect from a “Euclidean” mind. The successful appearance of
geometry would depend on the practical artistry of the artisan and his/her seemingly
mysterious ability to coax and encourage the transmutation of chaotic form into geo-
metric order. Rather than being a rule, proportion helped with the difficult negotiation
between idealized geometry and imperfect matter.

Architecture, it could be said, was a paperless endeavor: It relied more on the careful
interaction of artisans in a communal project than on a singular and preconceived plan of
a geometric object created by the domineering figure of the architect. The creation of the
Gothic cathedral, for example, was an endeavor in revealing geometry through craft with-
out total knowledge of the outcome®. The closest relative to the architect, as we perceive
it now, would have been the master builder, whose task was largely involved coordinating
the orchestration of building gestures and the interaction of their spatial geometries®. The
prospect of the completed work could only be gradually revealed through the course of
a project. True providence, that is, the ability to reveal and create the purest of geometry
out of shapeless matter, was the exclusive domain of a divine geometer. Any mortal
attempt to imitate these gestures could only be shadows of an idea fully resolved.

The inability of mortal craft to presume an ability to reveal idealized geometry through
human endeavor lay at the core of mathematical theory of the ancient eraé. Architecture
was central to this discourse, presumably since its theory relied on the continual dialecti-
cal tension between theory and practice. Geometry, after all, was an operational practice
whose transformative projective gestures were remarkably similar; if not entirely derived
from, the world of architectural craft. The most sought after insights into the mystery of
geometry were of an operative but not a theoretical nature as we know it today. Theory
was the idea of a seamless geometric operation of a transformative nature such as the
fabled operation for “circling the square” popular in the Renaissance’.

Craft, then, stood as the essential bridge between theory and matter. This relationship
would be crucial to making architecture, as long the limits to both theory and matter were
culturally assumed. Yet, as we know, at some point the artisan’s relevance to built work
began to fade®. Given the dominance of operational craft as a key to mathematical theo-
ry. it is perhaps the mathematical speculation of matter being described in terms of pure
theory that was coincident with the early stages of the long demise in the role of the arti-
san.

The Baroque invention of the derivative cleverly bridged matter and mathematical the-
ory by allowing for the speculation of matter that was by definition infinitesimal, that is
small, to a theoretical extremity’. The extension of that theory was that all matter could
be described as a function of that assumption. One could only presume that matter had
finally, in the geometer's mind at least, fused with theory. The fact that geometry was
thrown into a realm so invisible that it had to be conceived of under theoretical terms
altered the integral position of craft. The implications of this collapse were far-reaching; if
matter could ultimately be considered in a theoretical manner; then any form could in fact
be a dimension of theory. No longer could the perceptual faith of the lived world be taken
for granted. Things found in the world most likely had an infinitely complex geometry as
a substructure to its surface. If phenomenal reality was in fact questionable, then things
made in the world could potentially take on any form, any iteration, and in fact could imi-
tate anything. The unique plasticity of Barogue ornament could only result from this shift
in perception. What a material ultimately beckons as its form is no longer important to
the artisan. Material only becomes matter destined for a manipulation from theoretical
principles rather than the discourse between geometry and material. Material now



becomes transcendent through theory: wood may become stone; metal may become fab-
ric. :

It is ironic that, while the embodied truth of the physical world could belay its visual
presence, scientific truth began to depend exclusively on the dis-embodied observation
of empirical evidence'. It was no longer acceptable to assume the rhetorical structure to
an object. To observe the truth, one had to divorce oneself from hearsay and myth. This
deliberate distinction from the phenomenal world was conditional to the presence of an
intermediary mechanism to ensure one’s impartiality towards the object''. The telescope,
the microscope or the rigorous protocol of natural observation were all designed to
transfer faith from the inconsistent eye to a neutral mechanism.The once embodied struc-
ture was now a hidden geometric order that had to be visually revealed through dispas-
sionate analysis of the surface.

The visual revelation of hidden orders beyond the scope of the naked eye were per-
haps a turning point in the disintegration of perceptual faith. For as the careful analysis of
the surface of things implied an underlying structure, the form of this hidden structure
could only be another imperceptible surface waiting to be uncovered. lt is perhaps only
at this point in history that we see the emergence of the data map as a legitimate repre-
sentational mode. Edmund Haley's visualization of the historical accounts of the trade
winds attempted to create a visual compilation to reveal what was once visually hidden
among the varied descriptions found in shipping logs, legends and anecdotal recountings',
Perhaps the most ironic variation of this desire to visually reveal the hidden world was
the publication of the Diderot Encyclopedia'®: an exhaustive, if not complete attempt to
visually display everything known to humanity. Included among these revelations were the
secrets of geometric techniques of ali forms of craftsmanship and artistry.

In maintaining its dependence on operational geometry, architecture began to fill the
void left by the departure of true artisanship. Philbert Delormefs traits or traces were
direct ancestors of the operational geometry that was once the exclusive domain of the
stone mason™. Complex geometric operations intended for the real and immediate con-
ditions of the work at hand became the now familiar steps and procedures of technical
drawing as a condition to building. Our contemporary obligations, such as working draw-
ings, details or even specifications, are only recent conventions that have supplanted the
original geometric craft of 400 years ago.

. Our work has been dominated by what could be referred to as a form of vectorial
projection. Like Euclidean geometry, our drawings have the intention of craft somehow
embodied within the lines.We tend to build our drawings using projection (whether phys-
ical or theoretical) as a means of incorporating the narrative of making. Both our profes-
sional sensibility and perhaps our unique perception of drawing usually demand a rigor-
ous geometric scripting of every relevant scope of work leading to a successful simulation
of a work.We tend to build into our work the complex assumptions that could be inter-
preted as artisanal practices: Structural bays, dimensional modulars, hierarchical topologies
and even precautionary tolerances.

It is entirely consistent with this view that most CAD/CAM packages that have inte-
grated themselves almost seamlessly into the practice of architecture..in principle, these
innovations have streamlined the assumptions of technical drawing and predictability to
an unprecedented degree. The commands that we commonly use such as extrusions,
sweeps, layers etc. are fundamentally techniques of projection that have actually been
around for quite a while. For the most part, the building arts have changed little while the
standards of production within an architectural office have radically altered. One has to
admit that projects such as Ben Van Berkle's Erasmus Bridge in Rotterdam or Ghery's
Guggenheim museum in Bilbao have set a good standard for the potential of computer-
aided projective geometry within the building arts. Although projects like these are
becoming. more and more common, they are still unfortunately at the periphery of the
architectural mainstream. :

One should be aware of the ultimate limitations of vector based geometries within
computer systems.The algebraic interpretations of projective geometries conducted with-
in the machine are quite pure; whereas their resolution at the interface with the real
world are indeed another matter. No matter how hard software engineers have tried, the
pure resolution of a circle at the interface with the user has been an elusive goal. Of
course, drawing the image of a circle is perhaps one of the first minor accomplishments
of graphic software development. It is rather easy to describe a circle mathematically, and
visually. However a true circle can only be alluded to, using raster imaging and a good
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ducted by hand. In short, we need to get our hands "dirty” by tinkering with how the com-
puter interfaces with the lived world. In this way we may pessibly narrow the gap between
conceiving and making. In achieving this we may bring the idea of geometry full cirde and
back to Euclid's original definitions.
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