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“Meaning is bankrupt.”

 ---Greg Lynn, 1991 lecture at the AA

I NTRODUCTI ON

The plethora of recent architectural work explor-

ing new digital tools and processes can be broadly 

categorized in terms of purpose as productive or 

generative. The fi rst, productive, is focused on en-

abling an architect to visualize, achieve or refi ne 

an architectural concept which has already been 

formally predetermined.  The second category of 

use concerns the generation of architectural form 

from data-inputs (referred to generally as para-

metric design). This paper compares these two 

major uses of computational innovation in archi-

tecture, production and generation, in terms of 

their aims and impact on the creative process and 

modes of meaning-generation. 

Both categories involve new technology including 

point-cloud scanners, BIM, CNC mills, laser cut-

ters, 3D printers, 3D modelling software, algo-

rithms, parametrics, scripts, and other computa-

tional software. The key difference is in the way in 

which the digital processes are engaged creatively 

and the ultimate representational intent of the ar-

chitect. While both categories are at the leading 

edge of architectural innovation today, the second 

can be taken to a more radical extreme in that 

conventional idioms and thematics of represen-

tation and architectural meaning (poetic, meta-

physical, etc) are rejected or displaced.

This paper investigates the relationship of the new 

material processes to representation and mean-

ing in architecture. To do so, fi rst the paper situ-

ates these new phenomena within a brief history 

of architecture and architectural ‘meaning’ leading 

up to the contemporary trend towards ‘paramet-

ric’ design. By putting them in a broader historical 

context it shows that what  now appears to be a 

radical paradigm reversal is actually one step in 

a continuous trajectory or series of steps moving 

away from the symbolic representation of a tran-

scendent metaphysics towards ever more instru-

mentalized processes and  immanentized ‘mean-

ing’. It argues that the shifts are socially construct-

ed but technologically or materially conditioned: 

there is a negotiation between the two domains.

It looks at Gehry as an example of how the new 

technological hardware/tools can be harnessed to 

preserve subjective and stylistic nuances and ges-

tures from an “old-school” creative paradigm (that 

of the romantic genius turned starchitect creating 

his masterpiece) and argues that the tools do not 

determine anything, in themselves, but offer new 

creative and instrumental opportunities as well as 

limitations. 

It then examines what is new and radical in the 

parametric (ie parametric, algorithmic, and script-

ing) design paradigm more closely, particularly 

what it rejects and embraces in traditional para-

digms of authorship and creativity, and how it is 

aligned with the domination of information, me-

dia, technology as thematics, not just as tools.  

The generative use of computer processes chal-

lenges the old paradigm.

The paper then specifi cally focuses on meaning 

(theoretical justifi cations or models) in new ex-

plicitly data-driven generative processes. Three 

new theories or justifi cations are examined:  

fi rstly, performative standards; secondly the mor-

phogenetic model – ie: mimesis of a biological 

or other ‘meta-order’ model (such as Emergence 
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Theory); and fi nally datascapes—which map data 

directly into form, positing information as the new 

meaning. In the case of the work justifi ed by the 

biological model, despite the intention to jettison 

all metaphysical baggage, this theory still retains 

some residuum by virtue of its reference to an ul-

timate if immanent and emergent Order. The cur-

rent multiplicity of theories demonstrates the so-

cial construction of meaning: as a subject of such 

debate between three different reference points, 

‘meaning’ cannot be determined by the material 

processes, only conditioned by them.

The idea of an ultimate meaning and its artistic 

expression has been challenged before in move-

ments such as functionalism, dadaism, surreal-

ism.  We are now in an era of multiple paradigms 

where expressionism and the representation of 

“anti-meaning” can both be seen as relevant re-

sponses to our cultural confusion. While new gen-

erative processes can refer to a bankruptcy of tra-

ditionally transcendent or romantic meaning they 

can also refer to one which is emergent and even 

more immanentized than the romantic subject. 

HI STORI CAL BACKGROUND

“A bicycle shed is a building; Lincoln Cathedral is a piece 
of architecture.”  -Nikolaus Pevsner, An Outline of Euro-
pean Architecture 

The presumption has always been that architec-

ture is more than ‘mere building’: Architecture 

is supposed to carry meaning. Traditionally this 

meaning has been of the highest (ie metaphysi-

cal) order: the embodiment of the ‘ultimate order’ 

behind nature, with its plenitude and fecundity. 

For example, this connection was specifi cally de-

veloped in ancient Greece through the mystical 

relationship of mathematics (harmonic relation-

ships found in music) to the divine through pla-

tonic geometry, which was the basic ordering sys-

tem used for the ancient temples. 

Digital Research Groups formed since 1996
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The history of western architecture shows that 

cultural ideas about this Order are constructed so-

cially, while continually integrating new scientifi c 

and technological understandings and possibilities. 

Advances in technology do not determine mean-

ing (interpretation), but rather undermine existing 

interpretations while setting up new frameworks 

of possible understanding and (re-)interpreta-

tions. This is, for instance, what happened when 

the traditional metaphysical connections with 

architecture were cut off in the Enlightenment.  

The symbolic and metaphysical understanding of 

mathematics which had been carried forward via 

Renaissance Neo-Platonism was undermined by 

the new scientifi c processes including the devel-

opment of calculus: this discovery instrumental-

ized the traditional geometrical representation of 

the infi nite (the infi nitely divisible line) which can 

be traced back to Pythagorean geometry. With 

calculus it was now possible to calculate by way 

of algorithms what had previously been the as-

sumed infi nity of points contained within any line: 

that symbolic infi nity was suddenly intellectually 

graspable. This led to many debates about the 

role of science versus tradition, the nature of in-

fi nity and ultimate meaning.

In the context of bankrupt belief systems and the 

resultant cultural disorder, a new understanding 

and interpretation was needed. Rationalistic and 

aesthetic approaches to architecture and science 

developed, which could explain some things well 

but could not explain everything: one result of 

increasing mathematical precision was that the 

creative process and the symbolic ‘wholeness’ of 

the world seemed relatively mysterious and not 

well articulated:  the j e ne sais quoi discussed in 

many European texts of the 17th century. ‘Reason’ 

therefore gave rise to its apparent opposite, Ro-

manticism, which was in fact its complement.

Romanticism involved a cultural/social immanen-

tization and relocation of symbolic wholeness and 

nature’s fecundity (conceived in terms of meta-

physics as the divine or infi nite) in the evolving 

paradigm of the romantic artistic genius as the 

source of inexhaustible creativity. As a parallel de-

velopment to rationalism, the romantic subjective 

expressiveness (the personal style, nuances, ges-

tures) of the artist became more and more highly 

valued in the production of the masterpiece. This 

dichotomy has prevailed right through the mod-

ern period and continues today.  The split is well-

illustrated by the simultaneous theories of func-

tionalism (rational) and primitivism (romantic) in 

the work of Le Corbusier, for example.

More recently, the postmodern period was char-

acterized by a theoretical preoccupation with 

meaning (what should be represented and how 

is meaning constructed) which drew on ideas 

from the post-structuralists and neo-rationalists 

amongst other schools. The other recent phenom-

enon of the last 20 years with great impact on ar-

chitectural culture is the rise of media/information 

culture. The two trends intersect in a mediatized 

version of the romantic genius exemplifi ed by the 

celebrity ‘starchitect’, whose personal style and 

genius creates icons. This leads to a contradiction. 

On the one hand each icon is a ‘meaningful’ rep-

resentation somehow drawing on divine genius. 

But at the same time the plethora of individual 

expressions seem to add up to little more than a 

landscape of personal expressions of ego:

The intense focus on theory and meaning-genera-

tion in the 70s and 80s was ultimately exhausted 

by the 1990s. The debate about the construction 

of meaning had not resulted in agreement about 

a stable and meaningful object of representation. 

Consequently, a theoretical void opened up in ar-

chitectural circles which coincided with the rise of 

digital computer technologies. Architectural theo-

rists had recently explored--via Walter Benjamin’s 

work-- how material (technological) processes 

change the nature of artistic production: the con-

ceptual path was open to consider how digitali-

zation could be part of architecture. Elite archi-

Skyline of Ego’s ©  OMA 
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tectural schools (AA, Columbia, etc) and theorists 

like Greg Lynn began to explore computer tools 

while architects like Rem Koolhaas experimented 

with data-forms (but not using the computer to 

generate them) in projects like the Whitney and 

Seattle Public Library.

I . DI GI TAL PRODUCTI ON AND THE ROMANTI C 

PARADI GM

The vast majority of digital tools and techniques 

usage today is engaged on the productive level, ie 

after the Author/Architect conceptualizes the form 

in a ‘traditional’ way using a mode of meaning 

such as metaphor, concept, etc. Production takes 

several forms. 3D modelling digital processes are 

used to represent and refi ne the form. Models for 

study and presentation purposes are then made 

quickly to accurate dimensions using laser cutters 

and 3d printers   BIM software gives precision and 

control to the documentation and development 

process of a building, On the level of construction 

fabrication, linking the 3D model directly to CNC 

mills for example streamlines the production pro-

cess, eliminates the potential for craftsman’s er-

ror, and enhances feasibility of  variety by making 

custom and unique elements cheaper.

New material productive processes by themselves 

do not necessarily work against the traditional 

romantic genius paradigm with its emphasis on 

personal style and nuance of form but in fact can 

enhance an Author’s repertoire and the realiza-

tion of personal aesthetics. Because fi nal archi-

tectural form is already distanced from the ini-

tial conception---usually planned, developed, and 

documented in a long process after the concept 

is formed and before the construction begins--

- the immediacy of expressionistic marks which 

indicates authenticity and value in sketches or 

paintings for example in the art world is not nor-

mally part of the architect’s product –only in the 

proverbial napkin or concept sketch. This sketch—

the initial idea put down notationally and expres-

sionistically in a ‘eureka’ moment by the architect 

which sets the design intention and general out-

lines of the building idea—is normally mediated 

and developed traditionally through drafting and 

modelling processes into a documented set of in-

structions for the contractor to execute. Digital 

processes engaged on the productive level can, 

with greater control and precision and often in a 

shorter period of time, simply replace and recon-

fi gure the manual labor traditionally used to draft, 

model and document the developing design from 

the concept sketch onwards towards the fabrica-

tion of the fi nal work.

In addition to digitalizing and streamlining later 

parts of the developmental process, new tools and 

operations for form-generation make new formal 

techniques, aesthetics, and built forms possible, 

thereby increasing the formal repertoire of the 

subjective Author/Architect, for instance by en-

abling the articulation of complex and fl uid geom-

etries. The greater precision possible in digitiza-

tion also enables their personal aesthetics to be 

even more faithfully reproduced in the built work. 

For example, in Gehry’s case the digital process-

es make it possible to very accurately document 

and translate into built form extremely subjective 

stylistic nuances that retain all the playfulness of 

the hand-built models which he uses to work out 

initial concept sketches he draws by hand. Geh-

ry works like a sculptor on these physical mod-

els. To preserve his signature nuances the models 

are digitally scanned to create point clouds that 

are transformed into digitized forms. For this the 

sophisticated 3D modelling software CATIA (and 

now its architectural customized descendent Digi-

tal Project) is used because it is able to carry and 

preserve Gehry’s signature complex organic shell 

forms. Further the parametric and BIM ability of 

Digital Project is used for repetitive parts of build-

ings (e.g.fl oor plates) in order to refi ne the shape 

of the building and calculate cost quickly. Finally 

the BIM qualities of the Digital Project software are 

used to contractually document the design as a 

Guggenheim  Museum  in Bilbao ©  Frank Dellaert
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digital 3D model (replacing conventional 2D draw-

ings). The software allows architects to work out 

complex geometrical nodes like corners in 3D to 

avoid construction problems later. This is an ad-

vantage over traditional ‘plans and sections’ rep-

resentation that allow only static 2D views and not 

a 3D view. This precision and comprehension of 

Gehry’s 3D documentation controls quality and 

cost because contractors have more precise mate-

rial and  geometric information with which to cal-

culate price: they don’t have to ‘pad’ their prices 

to cover unknown factors. Gehry requires his sub-

consultants to use his software, thereby control-

ling the process virtually to the end built product.

The vast majority of new digital activity in archi-

tecture today involves similar productive process-

es—most of all 3D modelling as a replacement for 

traditional drafting but also including ‘back-end’ 

processes like BIM, laser-cutters, etc to refi ne and 

document the design. This kind of activity still fi ts 

without confl ict within the traditional paradigm of 

the romantic genius who retains all the preroga-

tives of creative conceptualization, form-giving, 

and stylistic expression. This type of innovation 

and engagement of digital processes does not 

change the fundamental creative paradigm, it 

does not displace meaning or relocate the position 

of the author. The representational intent (ie the 

object of meaning) of the architect (rather than 

the material process) is key: are they using the 

processes mainly to help them achieve a precon-

ceptualized form? 

I I . NEW  GENERATI VE PROCESSES AND THE 

I NFORMATI ONAL PARADI GM 

As happened with calculus in the 17th century and 

the relationship between mathematics and meta-

physics, material processes can instrumentalize 

what were fundamentally poetic modes and pro-

cesses, necessitating a rethinking and new formu-

lations of order/meaning. While material processes 

do not construct meaning in a determinant sense 

(as seen with Gehry’s example), there is a tension 

and relationship between social and material as-

pects--the construction of meaning is negotiated 

and mediated, with each aspect having an effect 

on the other, neither determining totally. Material 

processes have the most impact when there is a 

corresponding weakness in the social construction 

of meaning. One such material process to have 

an effect on meaning-construction would be com-

puter scripting with data-input for the generation 

of form. The contemporary failure of traditional 

objects of symbolization to convince (Lynn’s state-

ment that ‘meaning is bankrupt’) and the recent 

collapse of theory created a vacuum for the new 

(social) construction of architectural meaning.

Far fewer projects currently engage new technolo-

gies for generative purposes than for productive 

purposes. These projects are loosely labelled ‘para-

metric design’ and utilize scripting functions with 

parametric possibilities, generative algorithms, 

and other computationsrequiring data-input. The 

engagement with digital processes on a genera-

Product ive vs. Generat ive:  Projects since 1997
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tive, creative level is exemplifi ed by boutique of-

fi ces and individuals such as Kas Oosturhuis, 

MVRDV, COA, SHoP, the Kaisersrot project, Ocean 

North, Greg Lynn FORM, Marcos Novak, as well 

as  the experimental research being carried out in 

elite architectural schools such as the AA , Colum-

bia University, SCI-Arc, and more recently U Penn. 

Many of these boutique fi rms also take advantage 

of the fabrication and rapid-prototyping potentials 

of digital tools to create new effects quickly.

Scripting technologies essentially automate part 

of the creative process of form-giving formally 

part of the author’s domain. They generate vast 

combinations of possibilities with minute differ-

ences between them, producing a series of formal 

options systematically within a set of parameters 

(a range between constraints). In terms of the 

creative process, this dislodges traditional no-

tions of the role and prerogatives of the Author. It 

amounts to a paradigm shift, but only in a partial 

way that relocates the nexus of creativity away 

from the (romantic) subject to the raw and ex-

ternalized process of combining, producing and 

selecting--- much like DNA works in the genetic 

model. The Author is therefore distanced but not 

severed from the work: they still must set up a 

design intention in terms of determining or writ-

ing the program and to what ends (what the script 

does or tries to achieve-for instance some perfor-

mative criteria)-- and must also set the range or 

constraints in which the automatic generation of 

options occurs. This means that an Author’s tradi-

tional romantic ‘eureka’ moment of inspired form 

in terms of metaphor or some other symbolism 

as well as the ‘art marks’ of subjective expres-

sion are no longer part of the creative process, 

and no longer important to the authenticity of the 

work.  In this way the new processes can be seen 

as anti-author and anti-style.

This new automatic generative process can be ap-

plied at different scales to parts of a building or the 

whole building, and the degree to which the entire 

architectural object is generated through compu-

tational processes determines which paradigm of 

creativity within which it falls. If the generative 

script is applied to only a part of the building like 

a façade pattern, for example, as opposed to the 

basic shape and massing of the entire building, 

it is still possible for the work to generally reside 

in the traditional paradigm—form given by (and 

meaning determined by) the Author.

I I I . MEANI NG  I N  GENERATI VE PROCESSES

In the absence of convincing metaphysical sys-

tems for geometrical representation such as was 

the case through the Renaissance, the theoreti-

cal legitimacy (ie meaning) of ‘parametric’ de-

sign is usually based on one of three sources: 

either deriving from its production of performa-

tive effects (claims to ‘build in’ and optimize the 

site constraints or other performative criteria) or 

secondly in terms of process: mirroring genera-

tive processes from either emergence theory or 

more specifi cally the biological mode of genetic 

(DNA) combinatories (morphogenesis), or thirdly 

from references to broader cultural phenomenon 

Five approaches to design using algorithm s
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in terms of mapping data-sets (as is the case with 

datascapes). 

This multiplicity of possible meaning-justifi cations 

illustrates the fact that meaning is socially deter-

mined. While all fall within the new constraints 

and possibilities of interpretation posed by new 

digital processes of generation, they rely on dif-

ferent models or theories for legitimization. These 

theories are a source of debate but each also car-

ries inherent problems, highlighting the ultimate-

ly unstable nature of meaning. These problems 

range from being dangerously close to collapsing 

into a discredited hyper-functionalism to becom-

ing hooked into a cycle of meaning/anti-meaning 

to failing to jettison metaphysical baggage yet 

claiming so.

PERFORMATIVE MODEL

In this type of generative project the ‘author’ sets 

design intent according to performance criteria: 

for instance degree of sunshading, maximizing 

certain view, obtaining a particular programmatic 

mix. They write the script and sets parameters 

accordingly. Iterative algorithms are often used to 

generate a relevant range of options and selec-

tions are then made according to optimization of 

the performance criteria (in conjunction with other 

pertinent criteria). Performative criteria privilege 

architecture’s utilitarian or functional aspect over 

its representational one, even eliminating the rep-

resentational or symbolic dimension altogether: 

therefore a major problem is the obvious potential 

of a collapse into a hyperrational or hyperfunctri-

onal determinism: what is at stake in eliminating 

the symbol or metaphor as a meaning-generating 

device and using instead fi tness criteria and judg-

ing the value of the architecture on whether it is 

performative? Does the work become too seem-

ingly mundane, self-referential and disconnected 

from the many dimensions of life by eliminating a 

higher or external, ‘poetic’ reference? 

BIOLOGICAL MODEL/ EMERGENCE THEORY

With the biological or Emergence Theory models, 

which are contemporary scientifi c theories about 

an informational meta-order that organizes our 

world, the use of genetic algorithms are justifi ed 

in terms of a mimesis of natural processes on the 

micro-level: a constant production of new com-

binations of raw ‘DNA’ or the microcosm logic of 

fractal geometry. This is in one way the most con-

servative theoretical justifi cation of new genera-

tive processes: meaning is displaced away from 

an object of reference (a visual symbol or meta-

phor) and located in the process but some resid-

uum of the metaphysical remains in this process. 

Architecture still is aspiring to some over-arching 

idea of natural order (albeit a process), and in 

this way still aligning itself with an authoritative 

and transcendent meta-order and ultimately still 

referencing a notion of plenitude and infi nity, but 

one which has become almost completely imma-

nentized. Like the performative model, this type 

of project often utilizes a sort of architectural Dar-

winism in which the fi ttest survive (are chosen ac-

cording to fi tness criteria). 

DATASCAPES

Datascapes are projects that explicitly ‘map’ data 

in their form, generally resulting in eccentric, un-

usual shapes which escape traditional aesthetic 

ideas and eliminate the humanist idea of artistic 

expression (nuance, gesture, art-marks, style and 

personality). This type of approach was pioneered 

by Rem Koolhaas/OMA using non-digital means 

in, for example, the Seattle Public Library and the 

Whitney Project.  But what is new currently is how 

this type of project has evolved and is now being 

generated computationally with more sophisticat-

ed and complex use of data-inputs (for instance by 

MVRDV or Asymptote). Key to the issue of mean-

ing in datascapes is what data is used or mapped. 

If only functional data is materialized into form it 

becomes highly instrumentalized and also has the 

danger of falling into hyper-functionalism. Other 

datascapes reference outside material: random 

data sets or culturally signifi cant markers like fi -

nancial information, or other signifi cant statistics. 

In those instances there is an external reference 
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to a broader culture but still avoiding poetic meta-

phor or symbolism. Data or information as itself 

the object of representation --rather than a con-

straint to be taken into consideration and either 

made a design feature or woven unobtrusively 

into a design ‘about’ something else and hushed 

over—is the point and makes a statement about 

the status of meaning and representation today: 

meaning has been replaced by information: infor-

mation is the only meaning, one could say a type 

of anti-meaning.

CONCLUSI ON

In terms of both artistic process and general cul-

tural order we currently live in a time of trans-

formation and change: today there coexists more 

than one paradigm of creation and meaning. After 

the crisis of meaning in the Enlightenment, the 

cult of the romantic genius who possesses imma-

nent (divine) creative power arose and this para-

digm remains relevant up to the current day in the 

person of the celebrity starchitect. 

In the last fi fteen years or more, radically new dig-

ital tools have been developed and are being used 

in the service of this old paradigm.  Frank Gehry’s 

creative process demonstrates that these tools 

can enhance and extend the creative prerogatives 

of the designer/starchitect through providing new 

formal possibilities, preserving the nuances of the 

designer’s signature style, and making the build-

ing documentation precise enough to control the 

cost of constructing innovative geometries—and 

therefore making them buildable.  But the same 

digital tools, engaged in a more creative way, are 

being used to challenge old paradigms and open 

up possibilities for new paradigms.  By using digital 

processes to creatively generate formal possibili-

ties through data-input, the notion of the romantic 

genius is undermined and loses its supremacy. The 

role of the Author is distanced from the creative 

process: they are now more a technocrat setting 

up the machine by determining an intent and a 

range of exploration: they are no longer a roman-

tic genius expressing their divine talent. 

Digital generative processes also imply that the 

poetic or conceptual meaning generated by the 

romantic genius loses power to convince and 

further that the new object of meaning is sub-

ject to debate: three different ‘justifi cations’ (ie 

architectural theories) based on the new digital 

processes have currency today. The fact of a mul-

tiplicity of possible meaning-justifi cations and the 

current debate about them illustrate that meaning 

is not technologically or materially determined: 

new material processes create new frameworks of 

possibility for interpretation, and thereby set new 

conditions for meaning, but the possible meanings 

are still debated and socially constructed. Mean-

ing is not determined by new material processes, 

but is constructed out of the possibilities provided 

by them.

If, as Greg Lynn said, today traditional meaning is 

bankrupt, the only logical substitute in the Infor-

mation Age is informational, an ‘anti-meaning’ – a 

‘meaningful’ recognition that traditional objects, 

devices and modes no longer convince. While new 

paradigms attempt to jettison architecture’s meta-

physical baggage once and for all, the morphoge-

netic model seems to reaffi rm an emergent yet 

immanentized meta-order. While a morphogenet-

ic model appears to be a radical stance, it is only 

the latest step in a series of immanentizations of 

ultimate meaning/order and instrumentalizations 

of the processes of architectural ‘making’-- that 

stretch back at least as far to the Enlightenment. 

The severing of mathematics and metaphysics at 

that time opened up a void at the heart of ar-

chitectural thinking…yet, as the biological model 

shows, somehow architecture still seems unable 

to completely let go of its metaphysical roots. To-

day the leading edge of architecture navigates the 

knife-edge between hyper-functionalism and re-

sidual metaphysics.
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