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It gives me great pleasure to introduce this book,

on behalf of Jing Minfei, Liu Yanchuan, Xu Feng and
and Pang Qin, the curatorial team for a series of
events hosted in late 2009 by the Xi'an University

of Architecture and Technology, XAUAT. These
events included a major international exhibition of
leading architects and engineers, all of whom are

the forefront of innovation, at the Jia Pingwa Gallery
in October-November 2009, along with a two-day
international conference on 17-18 October 2009,
hosting eighteen speakers from Asia, Europe and
North America. The Parametric Prototypes: New
Computational Paradigms exhibition has since toured
to several venues in China, and has received critical
acclaim in the Chinese media. This book encapsulates
these events as a document which aims to outlive

the ephemerality of an exhibition and conference. In
addition to cataloguing the work in the exhibition, this
book also includes conference papers, further essays
by invited contributors, and a selection of photos from

the conference and exhibition.

The year 2010 marked a profound anniversary in
China’s recent history. During the 30 years since
China's international emergence, a parallel revolution
has taken place across the global landscape of
architectural culture - the digital revolution -

which has irreversibly transformed nearly every

architectural office, institute and school around the

world. Alongside this wholesale technological re-
tooling of architectural practice and education lies the
imminent intellectual challenge for our generation:

To discover the theoretical, cultural and social
implications of these new computational practices.’
The organisers of the events related to Parametric
Prototypes: New Computational Paradigms in
Architecture share the belief that practicing
architects, educators, students and lay-people

alike must confront these questions concerning the
intellectual implications of computational design. In
addition, the role of each generation is to scrutinise
the theoretical strands, or plateaus, which predate
contemporary practices, as well to find architectural
precedents as prototypes to today's preoccupations.”
Beyond the adoption of ubiquitous technologies,

the task of the contemporary architect is also to
challenge how new methodologies help to re-think the
endurance of culturally specific design arenas. Design
work by some of the most innovative contemporary
international architects, designers, and engineers

is compiled in this book, exploring the evolving
discourses related to the design and materialization
of increasingly complex, computationally driven
architecture. Although all architecture is inherently
“parametric” - i.e. the result of associations between
the forces shaping a design outcome. In this sense all
design methods are parametric, and “like so many...

software paradigms, ‘parametric design’ is probably
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a misnomer”.* The shared aim of these events has
been to speculate upon, and to articulate, new design

paradigms for the next generation of architects.

Digital technologies have not only re-formed
contemporary notions of space, but these new

tools are also revolutionising methodologies of
manufacturing, delivery, assembly and construction.
The repercussions of digitally driven production
processes imply “constructability...becoming a direct
function of computability.” * The events coordinated
for Parametric Prototypes aimed to confront this
phenomenon, by interrogating the ways in which
contemporary designers influence, shape and
change the products of newly adopted procedures,
and conversely, how their commissioners, users or
consumers are affected by the experience of these
new kinds of spaces. The Parametric Prototypes
exhibition and conference sought to explicate code-
based design prototyping as both a methodology, as
well as a theoretical manifestation of contemporary
technology and culture. This new generation of
designers has departed from earlier, more manual
modes of design conception, development and
materialisation.” The evolution of these new kinds
of computational design and production tools
transformed contemporary practice, research and
education. Increasingly complex digital design work
has been made possible by linking architectural
design, engineering, fabrication, assembly and

construction management.

Prototyping methodologies predate much of the

work included in this exhibition, having been adopted
as vital processes in industrial and product design,
robotics and interaction design, and the automotive,
naval, aerospace, and other industries.’ These new
design approaches are quickly becoming embedded
in the modalities of contemporary architecture, in the
avant-garde as well as in mainstream architectural

practice. Contemporary prototyping tools had arrived

as imports from these parallel design disciplines, yet
their importance to all design disciplines today lies in
their ability to test computational systems through a
series of ‘hard’ physical prototypes.” The tradition of
experimental material practices as an engineering-
oriented approach to architecture assumes matter has
the potential to self-compute its state-space, through
the application of “form-finding” models, constructed
to calculate and resolve forces in material models.’At
the turn of the 20th century, Antoni Gaudi developed
his weighted, tension-based, catenary chain models,
which developed optiomised parabolic curves for

the configuration of load-bearing, compression-
based, stone arches of the Sagrada Familia church

in Barcelona.” In Frei Otto’'s research into networked
minimal path diagrams using wet-grid string models,
as well as other ruled surface tension roof structures,
a new material methodology was developed for
computing the outcome of a final design configuration.”
Throughout the twentieth century, Worlds fairs,
Expos, Olympiads, and other global events have
provided designers with an increasingly important
vehicle for experimentation, via the succession of
small-scale pavilion projects commissioned in these
events. Due to the inherent limits of complexity of

a small scale architectural constructs, and their
more immediate and more cost effective results, the
pavilion persists as a vehicle for experimentation. The
design work included in this book is not limited in size,
and the contemporary research-based methods cross
scales and types to be channelled into the design of
high rise towers, commercial malls, infrastructural
buildings, cultural institutions, bridges, and other
building types, often in pursuit of signature, iconicity,
and innovation." Emerging in the mainstream of
architectural culture is a research-based, integrated
approach to architectural and engineering design,

production, manufacturing and assembly.

The adoption of computational technologies in twenty-

first century architectural practice has created a
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common platform within a global context for the re-
integration between digital design and computational
modes of materialisation.” In the three decades since
China introduced policies of Economic Reform and
Opening-up, Chinese architects and students have
been irreversibly transformed by the effects of the
increasing ubiquity of the internet and the globalization
of architectural practice and education, both of

which have enabled the accelerated dissemination

of computational architecture in China. For
architecture in China, the adoption of computational
technologies and their associated discourses are still
in an embryonic yet quickly progressing state. This
contemporary condition differs fundamentally from
pre-digital processes of learning and dissemination,
and while this poses a huge challenge to architectural
practice and education in China, with it will come
great new opportunities, however unpredictable and

still unknown these possibilities may be.

The curatorial team of the Parametric Prototypes
exhibition raised several questions and concerns,
with regards to the impact of the digital revolution
upon the conventions and standards of production.
The exhibition and its associated conference sought

to explicate a variety of issues, and this book aims to
consolidate the theoretical and practical ramifications

of computation in architecture.

Given computational design creates a new field of

operation, what are the goals of these new practices?

If digital technologies are merely the tools by which
contemporary architecture is produced, what new
kinds of architecture can be anticipated in the future

as outcomes of these new technologies?

As architectural revolutions tend to follow advances
in other related disciplines, what opportunities do
other disciplines currently provide for architecture,

and how might the migration of computation across

a multiplicity of disciplines continue to effect the

discipline and profession of architecture?

These complex questions arise from the diverse
positions surrounding these issues. Although the
events to be held as part of Parametric Prototypes
- New Computational Paradigms will not claim to
answer the proceeding questions, and it is precisely
the existence of these questions, as well as their
complex nature, which has driven the organisers
of these events to hold them in the first place. The
theme, participants and content is the result of a
series of discussions among the curatorial team in
Spring 2009.

The emphasis of the broad body of work included

in the exhibition, conference and this book, is

on the decision-making and thought processes
inherent to contemporary computational design

and production. The objectives of the curatorial
team has been to host a series of events which

will be valued by professional architects, through
the engagement of some of the most cutting edge
proponents of contemporary architectural practice
and education in discussion and debate about the
rich, and relatively undiscovered, conceptual arena
inherent to computational technologies. Through

the interrogation of avant-garde projects lies an
opportunity to situate their associated world-views, to
an audience who is not bound by habits, conventions
and doctrines. The Parametric Prototypes exhibition
and conference crossed conventional disciplinary
boundaries by bringing together a wide range of
architects, urbanists, engineers, mathematicians,
programmers, software developers, manufacturers,
theorists, and other specialists. The projects
included in the exhibition and this book range from
experimental pavilions, furniture and interiors, large
scale architectural icons, infrastructural spaces and
urbanism - many built projects, un-built proposals,

competition entries, as well as more speculative,
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academic and research-oriented approaches to

designing through prototypes.

In today's collaborative and increasingly connected
design world, digital media and material fabrication
processes migrate across disciplines, freely between
designers of cities, infrastructure and architecture,
interiors, furniture, and products. The projects and
practices featured in these events are defined by the
contingencies of their specific disciplinary criteria,
their programmatic typologies, the scale and size of
the projects, and their exemplary status as prototypes

of, and for, their generation.

The following six curatorial themes address the
sequence of workflow procedures inherent to
computational design and production systems, from
conception to construction. Over twenty project
contributors are punctuated by fourteen essays,
explicating the following six themes. Each of these
themes are not mutually exclusive, and nor is any
one practice exclusively working within this single
method or outcome. The offices serve to exemplify
contemporary tendencies related to each theme,
and the cluster of practices within each theme is not
limited to each specific classification, but rather,
the multiplicity of practices confirms the increasing
prevalence and importance of these technological

attributes in contemporary architectural culture.

Generative Systems

Analysis & Feedback
Synthesis & Application
Documents & Communication
Management

Prototyping & Production

01 Generative Systems

This theme surveys generative design research

work, which investigates the mathematical basis of

contemporary code-based design methods and media.
Included in this category are parametric modelling,
and other algorithmic, scripting and programming
procedures, applied as experimental media in the
initial stages of design. Recursive design methods aim
for the association of components within 3d modelling
environments, and the potential for multiple, rather
than singular, design outcomes. These new tools
enable increasing control over complex information,
in which algorithmic input-output methods generate

the formation of complex spatial articulations.

It may not be a coincidence how the practices
selected to explicate the theme of generative systems
are led by some of the youngest designers in the
exhibition, as the design tools they have mastered
are the domain of an emerging, highly advanced
digerati. These designers borrow software from
other disciplines, misappropriate their intended
application and target new design arenas pursuing
new organisational paradigms. EZCT researches

the "deep changes occurring in contemporary
sciences” while focusing on design tools such as C++
programming, Mathematica programming, genetic
algorithms, and Xd3d Software for visualization &
finite element analysis.” Kokkugia's application of
algorithmic design and computational geometry

to collaborations with ARUP Advanced Geometry

Unit generates architectural spaces with inherently
structural attributes. THEVERYMANY approaches the
act of producing proto-architectures through “explicit
and encoded protocols”, focusing on computation and
the generation and automaton of components through

Rhinoscript coding. "

02 Analysis & Feedback

Performance-based methods aim to test and provide
feedback mechanisms of design schemes. Simulation-
based software enables an analytical approach to

design, where the optimisation of a proposal can be



