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Abstract: On the one hand, I am fascinated by a phenomenon that creates richness and harmony in nature, like trees of the same kind sharing the same characteristics and being individually unique. On the other hand, in contemporary Hong
Kong housing architecture, pure repetition dominates on all distinguishable levels.
For my final year project, I studied the levels of order of trees, developed an implementation of this order in scripts, and generated drawings of trees. Then I tried to
apply this thinking and working method to an architectural question. I formulated
the design of a housing tower not as a fixed project but as a description of its parts
and their relationship over several levels of order. The way I used parameters, allows me to control characteristics on all levels from elements to the whole tower
and to create a wide range of spatial configurations and expressions.
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Introduction

repetition of very few identical floor plans leading to similar tower types, as illustrated in figure
1, a view looking from Hong Kong Island towards
east Kowloon. Frequently, superficial decorative
means are used in an attempt to hide the merciless repetition. I was interested in an alternative
approach that could respond to different family
sizes and living patterns with a range of flat sizes
and configurations.
With this in mind, I was inspired by nature, which
shows character and richness in spite of its underlying patterns and repetitions. For example, two
trees of the same kind never are identical. They
Illustration of the background
share many properties which give them a recogThis study has two backgrounds, one a specific local nizable character, but in detail they are individual.
reference, the other a general global observation.
Initially, I was interested in the image of a tree, but
Hong Kong housing has to deal with large num- when I realized that the image is an expression of
bers. Historically, there were many interesting an order (as illustrated in figure 2), I tried to study
attempts to address these with architectural this and find out if the insights gained could be apmeans. Contemporary housing consists often of a plied to architecture as well.
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In this paper I describe my final year work under
the guidance of Vito Bertin for the Master of Architecture degree at the Department of Architecture
of the Chinese University of Hong Kong in 2006/07.
The work in the form of a study consists of simultaneously learning and developing a method in the
form of an analysis, adapting it to an architectural
issue with experiments, and finally testing it with
a specific example.

Figure 1:
Pure repetition dominates
on all distinguishable levels, flats, wings, stories,
and even towers in Hong
Kong
Figure 2: Potted trees at
Tsz Wan Kok temple in
Hong Kong

Description of underlying
thoughts
This study is based on a few hypotheses. Complex
form might not have to be described directly, but
could be generated by descriptions of simpler
principles. Form can be understood as an expression of an invisible order beneath. This form-order relationship can extend over multiple levels
of order. [1]
The visible elements on one level are not considered as being laterally related to each other but
instead related to a structure on the level below.
In a tree for example, the perceived relationship
between the leaves is determined by the actual
relationship of each leave to a branch. This contrasts with a modular concept which looks at relationships as combinations on one level.
This study is neither an attempt to solve the repetition problem in Hong Kong housing design nor is
it a design project for a housing tower. Instead, the
housing tower is used as an occasion to study design issues and develop and test a working method which also contains aspects of study method
and design method.
Parametric design or parametric description of
form is not dependent on the computer or software. It is based on design ideas and mathematical concepts. [2] The computer and software
enables the implementation of such ideas by generating forms based on certain parameters and
displaying the forms in drawings and models. In
this study, the implementation is as GDL-scripts
in ArchiCAD.

Explanation of the method
The working method has several aspects. I had
to learn and develop the method for myself based
only on some experience from a research study
course. I developed the study over three stages:
To study the basic principles, I looked at trees
with the aim to generate drawings of trees with
the means available to me. Subsequently, I made
a few experiments using existing architectural
examples, applying insights from the tree study
to more architectural questions. Finally, I tested
this method by generating models and drawings
of a housing tower for which I defined some requirements I tried to fulfill and aims I attempted
to achieve.
The working process for the three stages was essentially the same. It consisted of three sequential
phases which led to development cycles. Process
and results were continuously documented in the
form of booklets.
In an initial analysis I determined the levels of order, identified elements on each level and defined
the relationships between the elements and the
levels of order. The implementation consisted
of writing GDL-scripts from which drawings and
models were generated and displayed as plan or
model views within ArchiCAD. I studied the output
by observing the views while experimenting first
intuitively and then systematically, with parameter-settings. Reacting to the observations, I made
adjustments to the order, modified the scripts and
generated new output which I observed again,
leading to development cycles.
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Figure 3:
Each main order level is
implemented as one GDL
script

The final submission apart from display panels
and models was a set of six booklets, two booklets
for each stage, one with explanations and illustrations, the other with the scripts.

Demonstration of how it works
The tree study is used to illustrate this method.
As illustrated in figure 3, four scripts describe the
orders on the four main levels. Starting from the
top level, each subsequent level is called with all
the parameters set on the top level and sent to the
lower levels.

by

Variation created
Changing Parameter

by

Variation created
Changing Parameter

by

Variation created
Changing Parameter

For the tree trunk and the branches, the same
three branching variations are used which result
in nine distinct basic tree types, illustrated in figure 4.

Figure 4:
The nine basic tree types
result from the combination of three branching types for trunk and
branches
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Figure 5:
Three types of parameter
control the range of possible forms for the tree

There are three main types of parameters to set
with which the appearance of the tree can be influenced. As illustrated in figure 5, the first is by
choosing the trunk and branch type combination
to determine the basic type. The second is a switch
to turn on and off the leaves. The third is a series
of ranges for random values which result in trees
with the same character but individual details for
the same settings.
By making the parameter settings carefully, it is
possible to generate a wide variety of different
types of trees. To me, they are graphically very attractive, although they are of course biologically
not really correct. They could be further improved
and refined in several ways, like adding width to
the trunk and branches. Actually some scientists
and biologists also use computer software to
model plants [3], with the aim to create a realistic computer model of a plant. However, the tree
generation exercise in my study is just a stepping
stone to lead me to explore the final goal: the tower generation.

Presentation of some of the
outcome
In the housing tower, the number and type of elements, as well as the levels and relationships are
more complex than for the tree. For the tree, the
aim was to get drawings which looked like trees,
whereas for the tower, various subsystems had to
function and work together. On the one hand, the
following requirements had to be fulfilled:
- Consistent load bearing structure from top to
bottom
- Continuous vertical installation ducts for the
pipes
- Kitchens and bathrooms adjacent to ducts
- Reasonable floor plan layout and dimensions
- Appropriate space enclosures, openings, and
climatic border
- Guaranteed access to all flats
On the other hand, the aim was to achieve a wide
range of differentiations and variations, like
- Different sizes and number of flats per floor
Figure 6:
From these examples of
tree graphics one can
judge how well the script
can represent natural
beauty
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Figure 7:
Three tower instances of
the same size, two with
repeating floor plans and
one with plan variations

- Different configurations of floor plans
- Possibility for double storied flats
- Variation in materiality and spatial articulation
Each generated tower fulfils the basic requirements and the aims can be regulated. The following figures 8, 9, and 10 can only give an indication
for what the script is capable of. The final illustration as a composite perspective, figure 11, points
at the richness of the spatial articulation.

Final comment
The outcome of the test with the residential tower
shows that the method in principle works and can
deal with a complex spatial organization. It could

be applied to other types of buildings and could
also be used for only part of a building or any
range of order levels. Even not breing a programmer, the most difficult part was not the writing of
the scripts but the identification of elements, levels, and relationships. The necessity for the description of these parameters enforce the importance of consideration of relevant design aspects
carefully and precisely. The way the parameters
are used gives extensive control to influence the
outcome for the organization of the building and
its expression. The degree of order between the
extremes of uniformity and individuality can be
finely adjusted.

Figure 8:
The number of flats per
floor can vary from four
to eight
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Figure 9:
Flats can be single storey
or extend over two floors

Figure 10:
This axonometric view
indicates the complexity
of space which can be
generated from the script
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Figure 11:
Composite perspective of
a range of floors, edited
by adding furniture and
human figures
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The aim of these workshops and conference is to help transfer and spread newly appearing design technologies, educational methods and digital modelling supported by
information technology in architecture. By organizing a workshop with a conference,
we would like to close the distance between practice and theory.
Architects who keep up with the new design demanded by the building industry will
remain at the forefront of the design process in our IT-based world. Being familiar with
the tools available for simulations and early phase models will enable architects to
lead the process. We can get “back to command”.
Our slogan “Back to Command” contains another message. In the expanding world of
IT applications, one must be able to change preliminary models readily by using different parameters and scripts. These approaches bring back the feeling of commandoriented systems, although with much greater effectiveness.
Why CAADence in architecture?
“The cadence is perhaps one of the most unusual elements of classical music, an indispensable addition to an orchestra-accompanied concerto that, though ubiquitous, can
take a wide variety of forms. By definition, a cadence is a solo that precedes a closing
formula, in which the soloist plays a series of personally selected or invented musical
phrases, interspersed with previously played themes – in short, a free ground for virtuosic improvisation.”
Nowadays sophisticated CAAD (Computer Aided Architectural Design) applications
might operate in the hand of architects like instruments in the hand of musicians. We
have used the word association cadence/caadence as a sort of word play to make this
event even more memorable.

Mihály Szoboszlai
Chair of the Organizing Committee
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The aim of these workshops and conference is to help transfer and spread newly appearing design
technologies, educational methods and digital modelling supported by information technology in
architecture. By organizing a workshop with a conference, we would like to close the distance between
practice and theory.
Architects who keep up with the new designs demanded by the building industry will remain at the
forefront of the design process in our information-technology based world. Being familiar with the
tools available for simulations and early phase models will enable architects to lead the process.
We can get “back to command”.
The other message of our slogan is <Back to command>.
In the expanding world of IT applications there is a need for the ready change of preliminary models by
using parameters and scripts. These approaches retrieve the feeling of command-oriented systems,
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Why CAADence in architecture?
"The cadence is perhaps one of the most unusual elements of classical music, an indispensable addition
to an orchestra-accompanied concerto that, though ubiquitous, can take a wide variety of forms. By
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personally selected or invented musical phrases, interspersed with previously played themes – in short,
a free ground for virtuosic improvisation."
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