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DY B B, 2008 5:F0 2010 SE7EALER 798 BIZS IS 109 “#
FEW B ‘BFIL B, LR 2013 F1EES 751 234 iR
IS BRITEMRALERHAR B. AXEIREESER
FRHOFELE

AMEREWR T —LHRMLRARRESROITEMERIT
MR . XEEZREIFEREZNKEENTR. BEBEAFRITHAR
£, REETIZER. EMSEAZE. BHXE. BEAFHE
FARE. Elt, RRNENERNEZSDERERIFEIERIXTF it
BHEANRIMEBER, FERHTIFEERNZMELRE
BHEE, SEMESERRISIZTENEREST.

This is a catalogue of works on display in the ‘Digital Factory: Advanced Computational Research’
exhibition of student work at the College of Architecture and Urban Planning, Tongji University,
Shanghai, as part of the DADA 2015 series of events. Other events in DADA 2015 include @ series of
workshops and a conference.

Since 2004 the curators, Xu Weiguo and Neil Leach, have collaborated on a series of digital design
exhibitions. The first exhibition, ‘Fast Forward>>', took place in UHN, Beijing in 2004 as part of
the Architecture Biennial Beijing. This was followed by four further exhibitions, ‘Emerging Talents,
Emerging Technologies', in the Millennium Museum, Beijing in 2006, ‘(Im)material Pracesses: New
Digital Techniques for Architecture” in 798 Space in 2008, ‘Machinic Processes’ in 798 Space, Beijing
in 2010, and ‘Design Intelligence: Advanced Computational Research’ in 751 D-Park, Beijing in 2013,
This exhibition is a continuation of that collaboration.

This catalogue offers a showcase of the most advanced computational design work from some of the
leading schools of architecture in the world. These schools include the Architectural Association,
Harvard University GSD, MIT, University of Stuttgart, The Bartlett, Tsinghua University and Tong]i
University. As such, it serves to track the continued growth of interest in computational research in
schools of architecture, and provides a useful snapshot of recent developments in the field that adds

to the collective overview provided by previous exhibitions.
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One significant feature of this year's exhibition has been the increasing popularity of robatic arms
used in fabrication. Indeed it is not only the more established Western schools that have acquired
robots. Leading schools in China, such as Tsinghua University and Tongji University, have also now
acquired them, illustrating the remarkable speed at which Chinese schools of architecture have been
catching up with the rest of the world.

The curators are grateful to all those who have contributed to the preparation of this catalogue. In
particular, they would like to thank Liu Chang, Zhang Pengyu, Liu Chun, Liu Jie, Qin Chengzuo, Jin
Yi, Zhang Zimu, Liu Jianying, Zhang Chi and Shi Siyuan for their invaluable contribution in helping
to design, translate and compile material for this exhibition, and to the schools themselves for

submitting that material.

Neil Leach
Xu Weiguo
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FI, G R RERE, HEEEFHEEN “HFLT -
HEX—FHEETEZEEN . H—, DADAREEDHFIEAR
M FRI TS E=RIE, HZ, BRUZIASIEINTES
FAMFHREIB R B=, BRRIMIEEEIZENBIA T 4.0
ROUEES, FHIEFREEEZR T IAIELR, EIY, DADABZET
BIREFPITEN—4 TV EBAIEISY, 5/ SFERIAINE
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XWG: Last year, Tongji University was selected to host DADA 2015 event series in the core
members meeting of DADA. The theme for the DADA 2015 events was decided to be ‘Digital
Factory". There are many layers of meanings related to the theme. First, DADA is promoting the
focus of digital technology to migrate from digital design to digital production. Secondly, digital
production should be the direction of the future upgrade of building industry. Also, under the
inevitable rising of industry 4.0, the CNC building construction will take on the road to discover
the future of intelligent building industry. Lastly, DADA should be responsible for calling
architects to make efforts to lead the development of digital building industry. What do you think
about the title?

NL: | think that it is a very good title for an exhibition opening in China. To begin with, everyone
knows that China produces many of the goods in the world right now. As such, China has
become the world's factory, and it therefore seems very appropriate to hold this exhibition in
China. But — beyond this — the title seems to convey a certain focus on practical production.
Factories, after all, are primarily practical spaces dedicated to efficient production. This interest
in practical productions itself reflected in the digital fabrication processes that are playing an
increasingly significant role in what has also become one of the leading countries in the world
in terms of building construction.For example, we have known about companies like E-Grow
for some time now. E-Grow has supplied digitally fabricated paneling systems for leading
Western architects operating in China, such as ZahaHadid Architects and Morphosis. We might
also cite the example of the houses that were 3D printed recently here in China.While the
technique used was essentially a simplified version of the Contour Crafting technigue invented
by BehrokhKhoshnevis, a professor of engineering at the University of Southern California, it is
nonetheless significant that there here in China is the will to attempt such a project. Also there
are now plans to prototype ProfessorKhoshnevis's technique in China.Indeed the phenomenon of
3D printing has now begun to spread throughout China as architects become involved increasingly
in other creative industries.For example, United Nude — the company set up by Rem D Koolhaas,
nephew of the more famous founder of OMA — is now operating out of Guangzhou, producing 30
printed shoes in collaboration with several leading architects, including UN Studio and ZahaHadid
Architects, while Steven Ma has opened up an office in Shanghai, focusing on 3D printed jewelry
and wearables.

Meanwhile digital fabrication is also playing an increasingly significant rale in Chinese academic
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circles. Robotic arms have now been introduced into several schools of architecture here, thereby
transforming Chinese architectural education in @ way that it has already transformed several
schools in the West.Meanwhile, the DADA initiative has gone from strength to strength. The
2015 DADA Digital Factory workshops are remarkable for the range of talented instructors that
they bring together. In fact | don’t know of any Western school that could boast of the same array
of world-class professors teaching workshops. To have leading Western figures, such as Achim
Menges, Roland Snooks, Matias del Campo, Johannes Braumann, and Rem D Koolhaas, running
workshops alongside leading Chinese figures, such as Philip Yuan, Yu Lei, Gang Song, Steven Ma
and so on, is an astonishing development.

Moreover the publication of Robotic Futures, - the latest in the Digital FUTURE series of books
that builds upon our earlier publication, Fabricating the Future — makes a further contribution.
All these developments only demonstrate— not only in terms of building construction, but also in
terms of both pedagogy and academic research — that China is now playing a central role in the
development of these digital fabrication techniques. China has become the new digital factory for
architectural production.

XWG: These changes in education will help the rapid forwards in ‘Digital Factory' in
China.Generally, how do you think in the developments of digital design, if comparing
china to the West?

NL: | can recall that back in 2004 when we curated our first exhibition we called it ‘Fast
Forward>>', as a reference to the control button on most audio-visual systems that allows one
to increase the speed of that system. But in those days Chinese architectural culture had hardly
engaged with computation. Indeed it seemed that no one in architectural circles in China had
even heard of scripting.Everything was very primitive. But by the time of our last exhibition in
2013, Design Intelligence: Advanced Computational Research, China had already begun to develop
quite a sophisticated digital design culture.Indeed | can recall seeing Mark Burry — who had been
invited to that first exhibition back in 2004 — sitting in the front row of our 2013 conference, and
it looked as though his jaw dropped in incredulity at what he was seeing. He subsequently turned
to me and said, 'l have to go back to Australia and tell my colleagues there that there is nothing
that we can teach these Chinese architects any more.'I'm not sure if this is strictly true, but it
did cause me to reflect on our original title, 'Fast Forward>>", because in fact there are many

different rates of ‘fast forward’. | had been thinking in terms of 4 times, or even 8 times as fast.
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In fact | think that what we have witnessed has been in the order of 16 or 32 times as fast. It is
astonishing how quickly digital design has caught on in China.

After 2004 the next watershed moment — at least as regards China — was 2008, a year that
marked the completion of not only two highly computationally designed buildings for the Beijing
Olympics, the ‘Birds’ Nest Stadium’ and the ‘Water Cube’, but also the construction of the
OMA's CCTV building.On the one hand, Digital Project — one of the first examples of Building
Informational Modelling (BIM) — had been used in the Bird's Nest Stadium to control not only the
precise definition of the curves employed, but also to control the cost and time of construction by
integrating all construction information on a single digital model, that could be updated relatively
easily.On the other hand, it was clear that architectural offices were beginning to invest heavily
in in-house computational research units, such as the Specialist Modeling Group (SMG) at Foster
and Partners, or the Advanced Geometry Unit (AGU) at Arup, or CODE at ZahaHadid Architects,
and so on.In fact Arup was the consultant engineering firm for both projects, and the resources
of the AGU were used extensively. Likewise Gehry Technologies were involved as consultants
for the Bird's Nest stadium. By this time we had reached the stage that computation had become
seemingly indispensable in any major construction project. In terms of my earlier reference to
factories, it had become a practical necessity in terms of production.Meanwhile computational
workshops — that sought to harness the capacity of the computer to generate designs, rather than
simply as a ‘computerization’ of the culture that existed before the introduction of computers —
began to spread like a virus all over China. Indeed there were so many computation workshops
attended by so many Chinese students, that Feng Yuan and | decided to publish a book about the
phenomenon, Digital Workshops in China. By 2008 it was clear that computation was here to stay
XWG: You have just used the word “Fast Forward>> " in the exhibition of 2004 we curate together
to descript the development of digital design in China. This is very accurate. In fact, in last
decade, a new group of digital architects are emerging, called "Digital Advanced". They all have
practical projects realized relying on the digital technology. For example, the media center for
Phoenix TV in Beijing designed by Shao Weiping of Beijing Institute of Architecture Design, many
aspects including the level of completion, design details, logic design process, the selection of
materials and structure system, component fabrication and construction accuracy have reached
the top level in the world. Peaple like the exquisy and friendliness of Phoenix Center. | have even

compared it to the YAS Hotel in Abu Dhabi by Hani Rashid as | had the stay there last year, and
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found that the Phoenix center is much better. Also the Alibaba headquarter in Hanzhou by Zhang
Xiaoyi, Terminal 3 of Xiamen Airport by Lin Qiuda, Fushan Art Village by Song Gang, the service
facilities of Qingdao Gardening Expo are all the examples of application of digital technology.
The massive construction going on in China and the open minded saciety provide opportunities
for these young architects to reveal their talent in practice. They will lead the future of digital
architecture design.

NL: But | think that there has also been a significant shift in terms of the nature of digital design
production. In the ‘old days’ — if we can refer to a period as recent as 2004-2008 in that way —
the interest in digital tools operated primarily at the level of representation. The computer was
largely a tool for producing a new aesthetic. What | have noticed since then has been a shift away
from mere representation towards process and performance. | like to think of this in terms of the
word ‘form'. We can either think of ‘form" in terms of ‘form for form’s sake’. Or we can think of it
at a more sophisticated level in terms of a series of other terms that also include the word ‘form’,
as in ‘performance’, ‘performativity and ‘information’. The question now is how issues such as
‘performance’ can ‘inform’ that ‘form’. This is by no means a universal phenomenon in China, but
some of the leading figures in digital design, are beginning to think more in these terms, and the
work of AchimMenges, who has been a pioneer of performance driven design in the West, has
come to be recognized as highly significant here in China.

XWG: Yes, This is very explicit especially in architecture education. For example, the digital
design studio in Tsinghua University have been ongoing for 10 years. At the earlier stages, it was
more focused an software application and algorithm form generation. But now it has been based
on the architecture performance, such as environmental factor, human behavior and interaction
etc. And the parametric models are based on those basic connections among different factors .
The result of the generating will directly bridge the design requirements and the environments.
This makes students establish a more scientific design method. After graduation, their design
method will in turn influence design practice. Some of the students who will be studying abroad
have brought new knowledge to western education.

For the issue of "Style", do you think of digital design as being a question of ‘style’?

NL: No. Not at all. | think that it is a mistake to think of computation in terms of a new ‘style’ for
architecture. | certainly disagree with Patrik Schumacher, who claims that there is a new global

style of architecture, called ‘Parametricism’, that is characterized by its curvilinear forms. | have
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gone into the technical misunderstandings of the term, ‘Parametricism’, in my essay in the 2010
ABB catalogue. Also it makes no sense in our contemporary condition to talk about universal
concepts.Following the collapse of Modernism such ideas are incompatible with what Jean-
Francois Lyotard has called the collapse of ‘grand narratives’ in our Postmodern age. Equally to
focus on the question of style seems to be a highly postmodern tendency.SoPatrik is trapped
somewhere between Modernism and Postmodernism.ButPatrik also confuses the forms that were
generated before the introduction of computation with those that were produced afterwards,
and — as such — it makes no sense to attribute curvilinear forms purely to the introduction of
the computer. It's a bit like those that attack computation as being superficial, shallow and
meaningless, when we already saw the rise of a culture of superficiality with the publication of
Learning from Las Vegas.

Personally | see the computer as just a ‘tool’, but a very sophisticated tool that becomes an
extension of the architectural imagination. In itself it has no agency, and therefore cannot cause
an architect to operate in any particular way.But it has certain ‘affordances’ — as J JGibson would
put it — that makes it easier for the designer to perform certain operations, For example, in the
old days of parallel motion drawing boards it was almost impossible to control the line of a curve.
When | was a student at the University of Cambridge we used to use a 'French Curve' — a kind of
flexible ruler that could be bent in the form of a curve — to describe them.But we had no way of
knowing precisely the logic of that curve. [ndeed it is significant that for JornUtzon's Opera House
in Sydney the consultant structural engineers, Arups, had to reduce the freefarm curves of the
roof to a series of segments of spheres in order to understand them.Of course, we had curvilinear
forms before the computer.It's just that it is easier to control curvilinear forms using a computer
And the same goes for constructing curvilinear forms using digital fabrication. As you recall,
in 2004 we attempted to manually fabricate a pavilion for AAB 2004 based on computational
drawings. Ideally the pavilion should have been fabricated using a Computer Numerically
Controlled (CNC) milling machine, but we did not have access ta one in China at that time, and
instead employed an army of construction workers to manually cut the forms. The result was a
disaster.Finally, as mentioned above, the issue of control extends to the overall construction, in
that BIM has revolutionized the logistics of construction in terms of controlling cost and time

So the computer makes it easier to perform certain operations. As such one can maybe recognize

certain common affects in some digital designs. But — fundamentally — | do not think that the



