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This is a catalogue of the works on display in the ‘Machinic Processes' exhibition of students’ work at
798 Space, Beijing, as part of the Architecture Biennial Beijing 2010. The exhibition is the fourth in a
series of exhibitions at the Architecture Biennial Beijing that have addressed advanced digital design in
architecture. The first exhibition, ‘Fast Forward >>', took place in UHN in 2004. This was followed by two
further exhibitions: ‘Emerging Talents, Emerging Technologies' in the Millennium Museum in 2006, and ‘(Im)
material Processes: New Digital Techniques for Architecture’ in 798 Space in 2008.

The theme, ‘Machinic Processes’, refers not only to new digital fabrication processes, such as CNC milling
and 3-D printing, but also to the innovative use of new parametric and algorithmic design techniques. Since
2004 the adoption of these techniques in China has been rapid. The design of buildings such as the Birds
Nest stadium would not have been feasible without the use of new parametric modeling techniques and
Building Information Modeling software. Meanwhile, although the construction industry in China has relied
heavily on manual labor in the past, digital fabrication technologies are beginning to play an increasingly
important role in the construction of buildings throughout China, and are set to play an even more significant
role in the future.

The catalogue offers a showcase of the most progressive digital design work from some of the leading
schools of architecture in the world. These schools include the Architectural Association, University of
Southem Califomia, Harvard GSD, SCI-Arc, Yale University and Tsinghua University.

The work included here is part of a larger exhibition on the same theme, which also encompasses some of
the most progressive digital design work by some of the most talented emerging architects and designers
in the world. Their work is selected by eight curators from nine different regions - East Coast USA, West
Coast USA, Australia, China, United Kingdom, Asia, Latin America and Europe. There is also an intemational
selection.

This exhibition would not have been possible without the help of several individuals and organizations. In
particular the organizers are grateful to Guangzhou Kangxun Trading Company, LG Hansys, the Spanish
Ceramic Tile Manufacturers” Association and Jinjing Group for their generous support of the exhibition, and
to the directors of 798 Space for permitting the exhibition to take place.

The organizers are also grateful to all who have contributed to the preparation of this catalogue. In particular
they would like to thank Chen Yin, Ming Ye, Jiang Saishuang, Lou Xiaoyi, Lin Qiuda, Zhao Ming, Zhou Shi,
Liang Qiwei, Gu Fang for their invaluable contribution in helping to design and compile this catalogue.

Neil Leach
Xu Weiguo
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What are we to understand by the term ‘machinic"? For sure it does not refer simply to the machine in the
sense of the mechanical, understood within a positivistic framework to signify the world of engineering. Of
course, in the context of an exhibition of digital fabrication it does include the use of mechanical processes
of production. But it is not reducible to them.

The term ‘machinic processes' is a reference to the work of the French philosopher, Gilles Deleuze, and his
collaborator, the French psychoanalytic theorist, Félix Guattari. Deleuze and Guattari use the term ‘machine’
in a quite unique way. Philip Goodchild defines the ‘machine” in Deleuze and Guattari, as ‘an assemblage of
parts that works and produces’. [1] The ‘machine’ is anything that ‘operates’, and is conditioned by material
flows. The ‘machine’ therefore extends beyond any earlier distinction between the mechanical and the
organic, to include both domains. In other words, human beings could also be described as ‘machines’.
As John Marks observes, ‘Everything is a machine, and everywhere there is production. For Deleuze and
Guattari, the machine is not a metaphor; reality is literally ‘machinic’. The concept of the machinic is set
against the traditional opposition between vitalism and mechanism. . . In short, there is no difference
between categories of living and the machine. [2]

Most importantly for Deleuze and Guattari the machinic is associated with desire: ‘A direct link is perceived
between the machine and desire, the machine passes into the heart of desire, the machine is desiring
and desired, machined.[3] They see desire as a process: ‘Desire is not form, but a procedure, a process. [4]
Moreover, in opposition to those who subscribe to the logic of Lacanian psychoanalysis and see desire as an
imaginary impulse based on absence or lack, they see it is as a positive, productive force based on reality. By
‘machinic process” we should therefore understand a positive, creative process that inscribes human beings
within a logic of desire.

There is, however, a genealogy to the concept of the ‘desiring machine” in the work of Deleuze and Guattari.
Owing partly to the persistent confusion that the term ‘desiring machines’ seemed to generate, eventually
Deleuze and Guatarri replaced it with the term, ‘assemblage’. An assemblage depends on the capacity or
capability of an element to form assemblages with other elements, whether organic or inorganic, but is not
reducible to them. A good example of an assemblage would therefore be the relationship formed between
ananimal and the ground on which itis walking, constrained as it is by the forces of gravity. [5]

The notion of ‘assemblage’ remains connected with the machine, as in the ‘machinic assemblage’ [6] In fact the
full name for an assemblage is a‘machinic assemblage of desire’. As Deleuze and Guattari write: ‘All we know
are assemblages. And the only assemblages are machinic assemblages of desire and collective assemblages
of enunciation. . . An assemblage establishes connections between certain multiplicities. [7] Indeed desire does
not exist outside of an assemblage: There is no desire but assembling, assembled desire. [8]

An “assemblage’ could be defined as a loose affiliation of individual components that have come together
to form a single body — but a body that is never stable or unified. An ‘assemblage’ is a collection of things
brought together in a single context, yet a collection that resists stratification. It functions, as Ansell Pearson
observes, ‘as an acentred multiplicity that is subjected to continuous movement and variation' [9] Importantly,
it makes connections and relationships; it forms a ‘symbiosis’ or ‘sympathy”: ‘What is an assemblage? It is a
multiplicity that assumes many heterogeneous terms and which establishes connections, relations among
them, passing through different ages, sexes, species - natures. Thus, the only unit of an assemblage is that of
co-functioning: it is a symbiosis, a ‘sympathy'. What is important, there are never the filiations, but the alliances
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and mixtures; not the heredities, the genealogic lineages, but the contagions, the epidemics, the wind.[10]
Another related term in Deleuze and Guattari that echoes the logic of ‘assemblage’ and is connected with
the ‘machinic’ is the ‘phylum’, as in ‘machinic phylum'’[11] For Deleuze and Guattari, the machinic phylum
is ‘matter in flux, in variation, and both simultaneously; it is matter as a conveyor of singularities[12] The
machinic phylum refers to the potentiality for matter in the universe to cooperate, once it meets a certain
critical threshold. An example would be the capacity of termites in a colony to collaborate on the building
of a nest. Matter should be understood here within the logic of morphogenesis, with a tendency for self-
organization. According to Manuel Delanda, the term machinic phylum can refer ‘both to processes of
self-organization in general and to the particular assemblages in which the power of these processes may
be integrated. In one sense, the term refers to any population (of atoms, molecules, cells, insects) whose
global dynamics are govemned by singularities (bifurcations and attractors}; in another sense, it refers to the
integration of a collection of elements into an assemblage that is more than the sum of its parts, that is, one
that displays global properties not possessed by its individual components.[13]

What becomes clear is that the key theme uniting these terms is connectivity. For Deleuze himself is
ultimately a thinker of connectivities. As Deleuze comments, “Strictly speaking, what makes a machine are
connections'[14] Ultimately then machinic processes refer to systems or relationships. If then — instead of
the mechanical per se - we speak of mechanisms of social relationships, we will get closer to Deleuze and
Guattari's intentions behind the term.

It is perhaps the related concept of the rhizome that we can best understand the logic of connectivity that
informs Deleuze’s philosophy. The rhizome is a conceptual tool that is taken from the biological model of the
rhizome as a root system that spreads endlessly not according to an arborescent model with vertical and
linear connections, but with horizontal and trans-species connections. Grass would be an example of a plant
that exhibits rhizomatic behavior in its capacity to spread. Another example would be felt as a matted mass
of discontinuous non-hierarchical fibers compressed into a single mass, in opposition to a woven fabric that
is hierarchical and controlled.

The rhizome has to be understood as different to the organism, which always threatens to become
totalizing, molar and stratified in its organization. Instead of the organism Deleuze and Guattari celebrate
what they call ‘the body without organs'. As Ansell Pearson describes the term as follows: The ‘body
without organs' refers to the 'body' of the energies and becomings of the earth that gets permeated by
matters which are highly unformed and instable, characterized by free-moving flows, 'free intensities' and
‘nomadic singularities”. [15] The problem of bodies with organs are not the organs as such, so much as
their organization within an organism. One way to think of the body without organs is as a form of crowd or
swarm: ‘A body without organs... is distributed according to crowd phenomena, in Brownian motion. . . [It] is
a body populated by multiplicities. [16]

What makes the rhizome so suggestive is that it is always relational. It has to do with an interaction.
Deleuze and Guattari illustrate the rhizome with the interaction between a wasp and an orchid. The example
is a familiar enough one — of an insect being attracted to a plant, and thereby serving to cross-pollinate
that plant. [17] The wasp is of course being ‘housed’ by the orchid, thereby giving the description a certain
architectural relevance. But what interests Deleuze and Guattari most of all is the interaction between wasp
and orchid. The orchid has developed attributes that attract the wasp, but so too the wasp has developed
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a pattem of behavior that serves the orchid. As Deleuze and Guattari observe, wasp and orchid enter into a
mutual reciprocity, such that the wasp has adapted to the orchid, no less than the orchid has adapted to the
wasp. Deleuze and Guattari refer to this as a form of mutual ‘becoming'. The wasp becomes like the orchid,
and the orchid becomes like the wasp, or —moare precisely — the wasp has evolved in response to the orchid,
justas the orchid has evolved in response to the wasp.

Importantly, for Deleuze and Guattari, we must perceive both wasp and orchid in terms of a multiplicity. As
Greg Lynn explains: ‘The multiple orchids and wasps unify to form a singular body. This propagating unity is
not an enclosed whole, but a multiplicity: the wasps and orchids are simultaneously one and many bodies.
What is important is that there is not a pre-existing collective body that was displaced by this parasitic
exchange of sexual desire but rather a new stable body is composed from the intricate connections of these
previously disparate bodies. Difference is in the service of a fusional multiplicity that produces new stable
bodies through incorporations that remain open to further influence by other extemal forces. 18]

Deleuze and Guattari describe this process as forming a rhizome: "Wasp and orchid, as heterogeneous
elements, form a rhizome.[19] The logic of the rhizome should be distinguished from that of the tree.
As John Marks explains: ‘The model of the tree is hierarchical and centralised, whereas the rhizome is
proliferating and serial, functioning by means of the principles of connection and heterogeneity. . . The
rhizome is a multiplicity.[20] Central to the concept of the rhizome is the principle of ‘becoming’, of forming
a relationship with the other, as in the case of wasp and orchid, where the one deterritorializes the other:
"The wisdom of plants: even when they have roots, there is always an outside where they form a rhizome
with something else — with the wind, an animal, human beings (and there is also an aspect under which
animals themselves form rhizomes, as do people, etc).[21]

The classic example of the rhizome is perhaps the book. The rhizome achieves a sense of ‘becoming’. It
effects a form of correspondence between the self and the other. But it should be stressed that the rhizome
is not a form of representation. The thizome steps beyond the limits of representation. Writing, for example,
does not represent the world. It forms a rhizome with it: The same applies to the book and the world:
contrary to a deeply rooted belief, the book is not an image of the world. It forms a rhizome with the world,
there is an a parallel evolution of the book and the world; the book assures the deterritorialization of the
world, and the world assures the reterritorialization of the book, which in tum deterritorializes itself in the
world (if it is capable, if it can). [22]

When we speak of desiring machines, then, the key question is the connectivity afforded by those
machines. Even if they are mechanical machines, their purpose is to connect. They form a rhizome with the
world —a symbiosis, a symphony. Moreover, the nature of this connectivity is dynamic. It is based on free
flows and nomadic intensities. But, above all, machines can be seen as the conduits of desire, where desire
is construed as a positive, creative act.

Machining Architecture

Deleuze and Guattari refer to machines in terms of ‘abstract machines’, and connect them with the concept
of the diagram: An abstract machine in itself is not physical or corporeal, any more than it is semiotic; it is
diagrammatic (it knows nothing of the distinctions between the artificial and the natural either). It operates
by matter, not by substance; by function, not by form. . . The abstract machine is pure Matter-Function — a
diagram independent of the form and substances, expressions and content it will distribute. [23] This opens
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up the obvious possibility of connecting the notion of the ‘machine’ in the work of Deleuze and Guattari to
architecture through the use of the diagram. Importantly here the diagram should be understood not in the
literal sense of a sketch that represents what is already existing. As Deleuze and Guattari comment: ‘The
diagrammatic or abstract machine does not function to represent, even something real, but rather constructs
areal that is yet to come, a new type of reality’ [24] We must therefore understand the diagram as an entity
that operates within the realm of the virtual (i.e. that which has not been realized), and that has the potential
to actualize the virtual within the realm of the material.

Furthermore, the concept seems to imply the potential for processes of autopoesis or self-organization. Deleuze
refers to the ‘diagram or abstract machine’ as ‘the map of relations between forces, a map of destiny, or
intensity, which. . . acts as a non-unifying immanent cause which is coextensive with the whole social field. The
abstract machine is like the cause of the concrete assemblages that execute its relations; and these relations
take place 'not above' but within the very tissue of the assemblages they produce. [25]

In his book, Machining Architecture, Lars Spuybroek has taken the notion of the ‘machinic’ and applied it to the
world of architectural design.[26] Here Spuybroek outlines a process of design that depends upon selecting a
system, and from that developing a machine that will generate some form of architectural morphology:

a. We need to select a system and create a configuration for the machine based on this selection

b. We need to mobilize the elements and relations in that system

¢. We need a phase of consolidation to finally have the system

d. Result into an architectural morphology[27]

The machine therefore serves as some form of diagram. It is based on analysis. This analysis produces
information, and then the machine has to operate as a way of processing this information in order to
generate a design. The design then operates as a formation that is literally formed machinically by the
processing of that information: ‘In short, for self-generative design techniques we need empirical (since it
all happens within the real) research of already-existing forms, then we need to construct body-plans out of
this research through analysis, then these machines need to be able to process information (or difference)
through a mobilization of its topologically connected components, then these need to be able to consolidate
and take on a form, first as a design and then as a real building. [28]

If, however, we understand the world itself as consisting of machines, we can see that the notion of the
machine can operate at three different levels. First, some aspect of the material world — an initial ‘machine’ -
is selected and analyzed to provide information that is subsequently processed through a second machine —
a 'design machine’ - to produce a design that is eventually realized in a third machine - a ‘building machine’.
A Machine to Live in

This opens up an interesting connection with the famous comment of Le Corbusier, The house is a machine
to live in". For many this comment exposes the poverty of Modemist architecture where functionalism is
promoted over concems for human existence. But the problem, perhaps, is that the comment has been
judged at face value. It has been supposed that the house for Le Corbusier should be mechanical in the
literal sense. If, however, we rethink the notion of the ‘machine’ not within a positivistic discourse of the
mechanical, but as a desiring machine, as an object, in other words, that engenders and promotes desire,
we can reassess Le Corbusier's comment. The house, for Le Corbusier, should be a machine that channels
the flow of desire. [29]
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But even if we understand the ‘machine to live in" in the literal sense of the ‘mechanical’, there is still

another reading possible. Le Corbusier, of course, could never have read the philosophy of Deleuze and
Guattari. Indeed it is questionable whether he read any philosophy in great depth. But he was certainly
involved heavily in artistic circles. If we look at the treatment of the machine in Surrealism —as, for example,
in the "bachelor machine’ of Marcel Duchamp - there is another reading to be found, one that sees the
machine not as antithetical to human existence, but deeply embedded in it, and inscribed, moreover, within
the very realm of fantasy that constitutes the human imagination.[30] We might even talk then of the
mechanical in almost fantasy terms. Just as science can be viewed through the lens of science fiction, so
the mechanical can be understood in terms of a somewnhat romantic, mechanical fictions.
Whatever Le Corbusier might have intended by his notion of the house as ‘a machine to live in', it is quite
clear that the house of today is deeply reliant upon the technological — from the televisions, videos and sound
systems in the living room to the refrigerators, micro wave cookers and dishwashers in the kitchen. Moreover
it is clear that we human beings have begun to treat technological items — our computers, cellphones or other
personal devices — as extensions of our bodily operations, so that, just as when we drive a car, and are barely
aware of the actual operations of driving — braking, steering, changing gear and so on — these devices have
become absorbed within our unconscious, and have become prostheses of our own existence.

Indeed the assumption has been made by cybertheorists such as Donna Haraway that the interface
between the human and the non-human is being eroded, as increasingly the technological colonizes the
space of our imagination.[31] As a result we are developing increasingly into a mutant generation of cyborgs
with a form of hybrid human-technological identity. It is as though the technological has been not only been
embraced as a prosthesis to human operations, but also absorbed into our very consciousness.

We should therefore be suspicious of the discourse of those such as Martin Heidegger, who see
technology as alienating, and who fail to take account of the capacity of human beings to absorb the new
— including the technological — into their horizon of consciousness[32] What is most important, however,
is that we should not overlook the role of design in facilitating the absorption of the technological within
human consciousness. For it is precisely design that facilitates the connectivity that lies at the heart of
machinic processes, and lubricates the processes themselves. And it is design that fosters the ‘sensuous
correspondence” with the world, that flares up at that vital moment of assimilation afforded through
aesthetic expression.[33]

From the evidence in this catalog we can now detect a crucial shift in the treatment of digital techniques. It
was not so long ago when attention was focused almost exclusively on the techniques themselves. Such was
their novelty that they had become objects of fascination. It would seem that we have now transcended this
fascination, and entered into a new paradigm where technique has been enthused with a sensuousness never
seen before. Not only do some of the projects in this catalogue challenge the all too common assumption that
technology is antithetical to the human condition, but they also provide eloquent demonstration of the capacity
of design to improve the human condition and to connect us with the lifeworld.

Neil Leach
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The study of architectural design methodology seems to have been stagnant for decades, but the
methodology itself has changed fundamentally. The most significant characteristic of this change has been
the shift from an interest in the resultant design to an interest in the design process itself. In the 1960s the
architect was perceived as an individual creative genius, and, although processes and procedures existed,
most attention was focused on the actual results of the architectural design or method.

In the past two decades, however, design methodologies have been transformed into the control of
the design process, and this new design method is more concemed with the architects” role within the
design process and the belief that good design can emerge from a dynamic process. In this sense, design
methodology has changed from a top-down to a bottom-up approach. This shift has a complex social,
scientific, philosophical and technical background.

The Design Process

The shift is related to two philosophical concepts. One is ‘process’, first elaborated systematically by the
famous British scholar, Atfred North Whitehead (1861-1947), in his book Process and Reality in the 1920s.
Charles Hartshome and John B. Cobb Jr. further developed the concept. ‘Process’ represents dynamics, and
consists of two components: ‘concrescence’ and ‘transition’. ‘Concrescence’ is the predominant path from
a particular existent to a new existent, while ‘transition” leaves the new existent as an ‘original element’.
Every moment of ‘concrescence’ is totally new, and reveals ‘objective immortality'.

The other philosophical concept is ‘becoming’ from Gilles Deleuze. In his article. Control and Becoming,
‘becoming’ always avoids the potential of ‘presence’, because it cannot be solidified into a spatial order
(past/future). At any particular point of time, there is no independently separated presence and absence.
Both are interactive and are locked together in a mechanism of reciprocal presupposition. ‘Becoming’ is
a movement, and is not determined by the status of objects. It does not ask ‘what are you going to be’,
s0 it does not involve imitation and reproduction. ‘Becoming’ is the collapse of static theory. Because
all systems are inherently heterogeneous and diverse, their existence must be open and unified with
space. Ludwig Wittgenstein believes that the production of ‘becoming’ is the formation of events, with
‘family resemblance’, but no ‘class assimilation’. It operates across different levels in this expansion and
reorganization of the assaciation, changing its nature, but simply cannot be fixed in a particular domain.

The concept of ‘process’ is based on the ideology of the organism, and is a further elaboration of the
conclusion ‘nature is an organism’, but in a more abstract metaphysical way. So when we apply the
concept of ‘process’ to architecture, we actually view architecture as an organism. On the other hand, the
concept of ‘becoming’ is an elaboration of dynamism, showing the characteristics of producing objects. Its
impact on architectural design is that we can view design as an evolutionary process, and the result of the
design process as just a temporary moment or ‘event’. The direct impact of ‘process’ and ‘becoming’ on
architectural design is that design has been tumed into a concem for ‘processes” and ‘becomings' instead of
‘results’. Design has changed into a process in search of an open system.

This design method has been adopted by many architects. For example, Rem Koolhaas conducts studies
on social issues, and Herzog & de Meuron analyze the logic of phenomena related to specific projects.
As Alejandro Zaera Polo always points out, design is now a process rather than a static image, and the
designer no longer relies on traditional forms of representation or invention using sketches, but rather waits

for the design to ‘emerge’.
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Although many architects have applied the concept of ‘process' to architectural design, their tools remain
largely manual. The dynamism and complexity of process-based design requires intelligent tools, so
computer technologies and parametric tools now offer a powerful support for this approach.

Digital Parametric Design

The role of parametric design is actually to find certain relations or rules, to simulate the behavior of main
performance factors (parameters) in architecture, to use computer language to describe these relations or
rules, to build up a digital model, and to import the parameters to create the design prototype.

Parametric modeling brings flexibility to architectural design and meets the demands of architectural
dynamics and continuous complexity. When the initial design conditions change, the design results also
change. When values of parameters vary, the model varies. Design becomes controllable.

On the other hand, there are always additional factors that affect architectural design. The design prototype
can be adjusted by inputting those factors into the computer.

Compared to the traditional manual process of design, computer-aided parametric design actually provides
an abstract prototype machine for architects, which allows repeated experimentation within the design
process experimenting. When you input a number of different initial conditions, different results are
generated, and may be adjusted based on the feedback of results. This cannot be done using traditional
manual operations.

The parametric design process, including the description of rules, and the generation of a digital parametric
model, with its parameters, variables, and final form, is a transparent operation. Compared to the traditional
design process, it no longer operates within a black box. Instead it has become a logical, controllable,
scientific design process.

Steps in the Parametric Design Process

1. Design Program Information

The design process begins with the gathering of program information, including the constraints of human
activities within a building space and surrounding environments. The investigation of the site can help
us understand exactly the features of the existing environment, and interviews with potential users and
observations of users' activities in similar buildings can help us access more reliable design information. But
in terms of parametric design, the most important input for architects will be the digital description of existing
environment and people's behaviors, which will be the foundation for the generation of architectural form.

2. The Establishment of Parametric Relations

Architectural design is a complex process. When we start the design process on the computer, we first need
to find out the main factors influencing the design, and usually simulate these factors or behaviors using
certain relations or rules. For example, in an Urban Planning Exhibition Hall, the city model is usually in the
center, and visitors walk around the model first and then visit other exhibition halls. Such doughnut-like flow
can be seen as the main factor in the design. Doughnut-like space defines the basic relations of architecture,
and the dimension of the model, the height of the space, size of the flow, number of nearby exhibition
halls and so on, can be seen as parameters determining the relations of the doughnut. Once we have this
knowledge, we have established the basic parametric relations.

3. Parametric Modeling
Once we have the basic design parameters and their parametric relations, we can use computer language
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to describe those parametric relations. A parametric model can be built using different approaches - by using
existing software, such as Rhino, and existing parametric software applications, such as Digital Project,
Generative Components, Grasshopper and other established parametric models, and existing scripting
languages embedded in software, such as Maya Embedded Language in Maya, Rhinoscript in Rhino and
s0 on. Of course, we can also write our own programs. When we input certain values into the parametric
model, we obtain the design prototype, which varies as the values change.

4. The Evolution of the Design Prototype

The design prototype is developed according to certain principal constraints, that usually resolve the
constraints within the architectural design. However, as architectural design is a complex system, some
other factors many affect the final design results. Hence, the design prototype needs to evolve driven
by other factors. Because the prototype is developed by parametric tools, it can be easily modified and
optimized using other software.

5. The Parametric Structural System and Detailing of the Final Form

A combination of factors within the complex system of architectural design usually leads to an iregular non-
linear form. But no non-linear form is convincing without a logical structural system and coherent detailing
system. To some extent, then, the design is not complete without them. Further consideration of the
basic structure system and detailing system can open the door to the actual logic of building construction.
Parametric design tools are very useful for establishing the structure and detailing system, and we can study
the software program’s internal logic for generating an architectural form as the basis for the structural
system in the actual construction; we can also study the connection between the components in the non-
linear form based using certain kinds of mechanical analysis, such as stress distribution, and to use that
information to inform the detailing; we can also introduce an initial biological study of natural structures,
which some architects and engineers use as case studies. The structural and detailing systems relate
individual components of limited size within a global system according to its own intemal logic.

6. Testing and feedback of design results

The ultimate goal of the Parametric Design Process is to obtain the results to satisfy the design constraints.
Although the logic of the process can guarantee this to a large extent, it is still necessary to test whether
the design meets those constraints. Currently we can only rely on a limited range of testing techniques,
such as Ecotech or self-programmed software to test the design, and the feedback the results into the
design using parametric tools, perfecting the design by adjusting parameters.

From above discussion we can conclude that the parametric design process takes the following steps: 1. The
process starts with an understanding of human beings and their environment; 2. The design is generated by
controlling the process; 3. Based on the design process following the logic of causal efficacy we can obtain
the results corresponding to the starting point of the design; 4. Further study of the structural and detailing
logic ensures that the design can be constructed.

Xu Weiguo




