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Foreword

Rl &

The 798 art district is located in the northeast part of Beijing.
Formerly an electronics factory, its western part has recently
developed into a vibrant district, full of galleries, exhibition
spaces, cafes and creative offices. It has emerged from a
bottom-up process. Like in many other post-industrial areas all
over the world, individual artists found exciting, unused spaces
and adapted them for new functions. This eventually turned the
798 into one of the most hip zones of the city. Already full with
life and activities, the 798 art district is bound to develop further
and to attract many more new users and functions. The western
part of the area has already been successfully transformed. The
eastern part still awaits to be re-filled with life.

The 798 district needs to grow further. It needs new spaces for
new functions and for new people. It needs to become one of
the main focal points in the cityscape of Beijing. Nevertheless,
it would be a mistake to assume that one, top-down design
can provide an answer to fulfil all needs of the growing 798
community. The expansion of this area has to be flexible, diverse
and unconstrained and it has to become a landmark icon for this
amazing site.

As an answer to this demand professor Kas Oosterhuis together
with the Hyperbody came up with an idea of making a distributed
design for the eastern part of the 798 district - the 751 factory.
The concept was to create a large scale, multifunctional, three
dimensional urban structure, which would be conceived as aresult
of a bottom-up and distributed design process. The bottom-up
nature of the development can be achieved by dividing the area
into smaller, interdependent projects, assigned to autonomous
but at the same time closely cooperating designers. On one
hand all of them should have all the design freedom they may
need, on the other hand their design process as agroup should
be a game in which they all follow the same, clear set of rules.
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Hive Mind

prof. ir. Kas Oosterhuis *

The 751 masterplan is based on an explicit concept and a limited
number of strong rules for a multiplayer design game. The aim of
multiplayer design is to improve the effectivity of collaborations
between a group of designers. Once the effectivity has been
improved the design process will be bottom-up controlled as to
facilitate the multiple identity of the master plan.

Hive mind

The first task is to find a concept which facilitates the evolution
of a multiple identity. The concept of multiple identity for a city
potentially solves the extremely problematic condition of one
single person or one single-minded group designing a complete
city. There are too many examples from the past that single-
mindedness causes emotionally poor environments. The users
will experience a single-minded masterplan as boring, “more
of the same”, monotonous, visually underdeveloped. The
inhabitants in such a single-minded cityscape are emotionally
deprived from sufficient social and formal stimuli. A loose group
of individual minds would not be able to make the city work. That
city would be no better then an archipelago without any relations
between the individually designed islands. The possible solution
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to avoid single-mindedness is just as simple as it is effective.
The masterplan should be designed and executed by connected
minds instead. The minds of the designers must be connected.
Being connected means that the individual efforts must be based
on something they share, but without determining the content.
Think of individual users, connected via the Internet forming a
community, a swarm. The subjects which are communicated
in such an Internet community are subject to the members of
the swarm, the technology does not determine the content. The
technology of the Internet brings these users together in a hive,
describing adequately the mandatory condition for avoiding
single-mindedness: the hive mind.

The Master Frame

Before the groups of designers may start on the effort of
designing something complex and intricate as a city they must
develop that hive mind. Theoretically this could arise from a
bottom-up process, but this would literally take ages. We can not
evolve evolution faster then evolution itself. There is no by-pass
possible through time. We have to construct the Master Frame
first. We must set the rules of the design game. The complete
set of rules forms the Initial Condition, where the hive lives in.
The Initial Condition can be compared with the Internet. It is a set
of rules which all users obey and use to build their connections.
In much the same sense the Master Frame is defined through
a set of rules which the designers of the Master Plan will obey,
they will play by these rules. Violating the rules will simply
disconnect the players from the hive, just like the Internet users
will be disconnected if [s]he does not use the proper software or
obeys the instructions as set by their providers to get access to
the Internet. Getting access means accepting the rules which
underlay the connectivity system. And remember this is not about
content, it is only facilitary technology. The question whether or
not to pay is in this context not relevant. Similar to the question
who will be authorised to access the Master Planning design
game is outside the scope of the 751 project. This typically
concerns a pre-selection process preceding the 751 project, or
any other project in this respect.

Rules of the Master Frame

The Master Frame has been defined as to give the minimum
amount of rules with the strongest possible effect. This is the
essence of effectivity. Being effective is a necessary condition
to be able to embark on a transparent multiplayer design
process resulting in the highest possible meaningful complexity.
Complexity rather then complicatedness. While complicatedness
is the result of an endless series of exceptions, complexity
arises from simple rules. The Master Frame is formed within
the boundaries of a working space with the hypothetical shape
and dimensions of a giant sphere, hovering above the 751 site.
The sphere forms the boundary condition of the Master Frame.
The boundary condition is a top-down decided fact which the
designers will accept as a “faitaccompli”. The boundary condition
decides where the subsequent design process begins and ends
geometrically. The sphere is subdivided in 24 3d plots, delicately
interwoven as to form a 3d puzzle of plots. Each designer will
develop the design of only one such a plot. The 3d plots are a
given fact and accepted by the individual designers, just in the
same way as they would accept a 2d plot city block in the city
fabric. But now they have more neighbours. Not only two or four
as in the 3d city plan, but up to 10 neighbours may connect to
their plots. The task the designers are given is to communicate
with theirimmediate neighbours only. The designers are explicitly
asked not to have a concept on the whole sphere. The rule is
that they will communicate with their immediate neighbours only,
just like the birds in a swarm. This is how they will develop the
hive mind. The hive mind has no clue to the shape or dimensions
of the whole. No single Internet user knows how extended the
Internet really is. The user is only interested in their peers, with
whom they exchange data through the technology of the net.
Birds in a swarm communicate peer to peer, and in the 751
Master Frame the designers communicate peer to peer. The
designers of the Master Plan, in the 751 project the Master
students of Hyperbody at the TU Delft, must inform each other
about the data flowing out of their plots. They will be informed
by their neighbours of the data coming into their plot, and that’s
all. The data are confined in terms of structural forces, water
and electricity flow, and people / car movements. Furthermore
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the student-designers are given a numeric program of demands
with number of m2 for residential, offices, commercial areas and
parking. In addition to that the last rule is that a maximum of 25%
of their plot may be built-up. Meaning that the large volume of
the 3d sphere will be quite porous in its urban structure.

Bottom-up Master Plan

Having accepted the rules of the Master Frame the Master
Planners start their design work. The design game unfolds. In
this process the students are allowed to trade m2 with their
neighbours, as long as their plot GFA and the sphere GFA is
respected. The sphere GFAis a global parameter to be respected,
and only subject to change by the Master Framer, not by any of
the Master Planners. They will never be allowed to skip content,
the total mass of residential and other programmatic content must
remain constant. The 24 students will develop their own design
themes, they may be very different. Very different but connected.
This notion describes properly the power of the concept of the
Master Frame. Once the connections are established on the
basis of some explicit rules, the process of unfolding complexity
starts. Visual diversity, different views unfold yet stay connected.
If we would not have these rules set and accepted by the players
the difference in the design attitudes would lead to enormous
conflicts. Not here since this is something they simply not talk
about. It is the sole responsibility of the plot designer to develop
their plot according to their own design standards, as long as they
stay connected and communicate the changes in data with their
immediate neighbours, all the time, in real time. The exchange
of data is organized in an underlying database structure which
accounts all changes in the data. The designers experience
working inside a process, rather than talking about a process.

Working inside evolution

Working inside the ongoing process, which is administrated by
the dynamic database of ever changing data, feels like working
inside evolution. This notion is crucial for rule-based design.
Rules are always running, they never stop. Like evolution itself
is a process which is unstoppable. Whether you like it or not,
your life unfolds inside evolution. Like the designers in the 51
design game, people have exterior view on evolution. We are

trapped inside, but this is not a problem. On the contrary living
inside evolution, which means accepting and executing the
rules of the game of life, provides us with the excitement that our
presence in the Universe does matter. Life is nothing more then
the performative interaction between its players. Life includes
the continuous design and production of products. Life is
augmented with the evolution of product life. We designers assist
in the evolution of product life. We move matter, we move data. |
would not hesitate to see this as the meaning of the evolution of
people in the Universe and hence in their bi-directional relation
to products. People are transporters of matter and other forms of
data. People are carriers of data, packing, moving and unpacking
data. Don’t get it wrong, this is the deepest meaning of life one
could possible hope for. Evolution is evolution since it evolves
in real time, taking billions of discrete steps per the smallest
time unit. Life, as is the design process inside 751, is a running
process, a complex set of running cellular automata, while each
of the constituting cellular automata basically is a simple rule,
executed in real time. The student-designers of the 751 project
are such operators on evolution, operating on the rules of the
game of life, and hence on the design game of 751. Playing the
design game they evolve the Master Plan, behaving in real time
as reliable members of the swarm. Together they form the hive
mind of 751.

* Kas Oosterhuis, professor Interactive Architecture, is the
director of Hyperbody at Faculty of Architecture, TU Delft and
runs the design office ONL [Oosterhuis_Lénard] in Rotterdam.
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Multiplayer Design
% N\ it

Tomasz Jaskiewicz

Designing architecture is a game. In this game we follow
rules. Many of those rules are predefined for us, the rest we
set ourselves upon starting the game of designing. We can win
this game by reaching our goals and we play the game always
together with other people. If our goals are conflicting, we
compete. If our goals are complimentary, we collaborate.

The goal of the 751 multiplayer design studio organized by prof.
Kas Oosterhuis and Hyperbody* at TU Delft was to design a
daring, rich and diverse three dimensional urban structure. The
studio started in September 2006 with 23 students coming from
all around the globe. Before it had begun, we have decided that
the group will get as a design site a three dimensional virtual
sphere containing 8 million cubic meters of volume.

The objective set for the entire semester was to produce a
design model that would have the complexity of a real urban
environment and which would potentially be able to evolve into
many variants conditioned by external parameters. To achieve
this, the sphere has been divided into 23 interlocking zones. Each
of those zones has been assigned to one of the participating
students. This whole virtual construct has been then placed
in the centre of the 751 factory in Beijing. Partly submerged
underground, it would stand on a small base of 20 000 m? and
raise 120m above the ground level. The rest of the 751 area
has been divided into five parts and became subject to designs
of five students from the collaborating South-East University of
Nanjing guided by prof. Dong Wei, Zhang Qian and Du Rong.
Their work proceeded in parallel to the progress of the TU Delft
design studio. Yet, their designs were conceived from a more
conventional, two dimensional design perspective. The whole

7
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design process has been also followed by a group of students
led by prof. Xu Weiguo from the Tsinghua University in Beijing.
That group used advanced techniques and theories to capture
in a parametric way the genius loci of the entire project.

The group of TU Delft students has been supervised by prof.
Kas Oosterhuis. The design tutors Tomasz Jaskiewicz, Gijs
Joosen and Marthijn Pool closely guided the students together
with technical study tutors Gerrie Hobbelman, Bige Tuncer and
Guus Westgeest. Throughout the semester a series of exclusive
workshops was given by guest lecturers including Jeroen
Coenders, Jerome Decock, Lukas Feireiss, Ulrika Karlsson,
Chris Speed and Patrick Teuffel. Students could also broaden
their knowledge and skills in the Literature and Media course
taught by Bert Bongers and Research and Design course led by
Hans Hubers who also coordinates the Hyperbody education.
Each of the students was encouraged to be creative and
innovative; they were all allowed to develop even the craziest
concepts as long as their projects obeyed the following design
rules of the master plan:

1. Functional program is a mixed use development of
1.000.000m? of built-up area

2. It is contained in a virtual sphere of 8000000m?, leaving 75%
open space for bringing light into the large urban body

3. Location will be right in the heart of the 751 site

4. Students are provided with a 3d puzzle of as many interlocking
parts as there are students.

5. Each of such 3d zones communicates and negotiates only
with its immediate neighbours.

6. Each piece of the 3d puzzle has a specific program of

requirements [housing, offices, commercial, cultural, educational,
leisure]

7. Each zone administrates their data input, data processing
and data output and communicates the parameters in a dynamic
database with their immediate neighbours

8. Each zone has to structurally support itself and communicates
data of structural loads with their immediate neighbours

9. The sphere must produce as much energy as it consumes
The main logic behind setting up those rules was formed based
on the idea of swarm behaviour. As prof. Kas Oosterhuis defines
it, in a swarm each of its parts exclusively communicates with
its direct neighbours. The global shape of the swarm is not
imposed by any of these swarming members. There is no leader
and elements of the swarm don’t need to have an awareness
of the whole. The outcome of the swarm is a balanced result of
emergent bi-directional interactions between its acting members
and of top-down external conditions. In the 751 master plan
student designers were the bottom-up communicating swarm
members and the tutors represented the top-down control.

Three-dimensional plot distribution according to the master
planning scheme meant that all designs had to be interrelated.
Some projects had to be structurally supported by other ones;
some other had to provide access to those that were separated
from the external environment. All projects had to work together
to manage sunlight access, people, water, energy and waste
circulation and many other problems.

In this setup students could not design without consideration
to how designs of their neighbours were unfolding. Every
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particular design decision could potentially, directly or indirectly,
influence all following design decisions, not only of the particular
designer, but of the entire team. During the design process
students have realised themselves that under such conditions
designing in a pre-defined, fixed way becomes very inefficient.
The circumstances have forced them to think and work flexibly
and parametrically, so that projects could be changed instantly
while their surroundings were continuously evolving.

Parametric design may be easy in its principle, assuming that
designers can swiftly use all technologies that the digital era
has brought to us. However, it might have still been difficult
for those with a traditional, top-down educational background
and lack of needed technical skills. Therefore students were
given introductory courses to Bentley Generative Components
for parametric 3d form designing and Virtools Dev to create
programs that generate real-time 3d interaction. They were also
split into three technical study groups to help them with particular
technical difficulties which they were bound to encounter in their
assignment. One of the groups was responsible for organising
the data exchange between all evolving designs. The second
group was taking care of structural feasibility of all projects and
the third group has been researching ecological issues, mostly
focused on energy circulation and made sure that the global
energy consumption and production of all projects together
would be balanced.

The biggest pressure has been put on the data exchange group,
as they were the ones responsible for developing means of
exchanging information between the 23 designs. It needed to
be immediately applied in the design process. For this purpose
students together with their technical and design tutors developed
a database prototype for storing and exchanging design data and
an interactive 3d tool to locate points on which the information
could be exchanged within the sphere. This exchanged
information was related to structural loads, transportation and
other, custom defined data. The continuously exchanged data
had been acting as instant parameters for mutual adaptation.
Each design plot had predefined boundaries. This meant that
all information potentially affecting the neighbours of each of the

projects was also related to a position on that surface. Structural
loads could be expressed as three dimensional vectors anchored
on that surface. Flow of people or cars would just be a positive or
negative value on that surface. This information could be easily
structured in a database and immediately accessed by parties
that were using it as parameters of their projects. Moreover, in
such framework, more parameters could easily be added.

The design system, techniques and methods were being
developed in parallel to the design process. For this, it was not
until the very last phase of the design process that projects could
be assembled into one whole and the total outcome might have
been verified. Everyone was waiting for that moment and we were
all astonished when we were ultimately able to navigate through
the three dimensional city in the virtual model assembled out of
all projects. All designs were forming one, enormous complex
structure. However, on the other hand, each of the student
designs has been absolutely unique as a standalone concept.
Some of them were embodying well defined, fixed architectural
spaces. Other ones were flexibly responding to demands of their
inhabitants. Many of them consisted of a high number of cellular
elements, while others were just singular bodies embodying all
inner spaces under one skin. They all filled up the volume of the
sphere with respect to each other.

Main part of this book is the collection of summaries of those
projects. That work can be considered as a collection of diverse
designs and ideas, yet more essentially; it has to be seen as
a new vision for the city of the future. A city that would grow in
three dimensions, which would interact with our lives and which
would embody numerous new technologies. All this in ways that
we could have never imagined before.

* Hyperbody is a group at Delft University of Technology
directed by prof. Kas Oosterhuis. The aim of Hyperbody is to
study interactivity in architecture and to develop its practical
applications.
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