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“Imagine the purely physical world. This would have to be a giant
aggregate composed of all the physical stuff in the universe. There
is nothing nonphysical in this, but most philosophers prefer a less
amorphous characterization; they begin with all physical objects, or
all particles, or all space-time points. ... To add even this small
amount of structure - the differentiation of the amorphous mass into
individuals of some kind - is already to broach the mathematical.”

Penelope Maddy, Realism in Mathematical, 1990
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Dun Aengus
Aran Island, Ireland, around 1000 BC
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Patterns of Organization A
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Patterns of Organization

Architecture is one of the most prominent manifestation of the
basic human activity of structuring the living environment.
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Architecture Patterns of Organization

perceive ( > generate

mathematics
science of pattern & order

when is a stone a stone and

when is a stone part of a wall?
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Skillful with the pencil, instructed in geometry,
know much history, have followed the
philosophers with attention, understand music,
have some knowledge of medicine, know the
opinion of the jurists, and be acquainted with
astronomy and the theory of heavens.”

Vitruvius: Ten Books On Architecture, around 33 BC
Book |, Chapter 1, The Education of the Architect
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Bad Staffelstein, Germany, 1743-1772
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Symmetry Patterns of Orga
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"An intellectual revolution is happening all around us, but few people are
remarking on it. Computational thinking is influencing research in nearly all
disciplines, both in the sciences and the humanities. ... [The Computer] is
changing the way we think. ... If you want to understand the 21th century
then you must first understand computation.”

Alan Bundy
Modernity
. . aradigmatic shift in science -
scientific revolution reductionism parety > systemlc
P
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catastrophic folding
hierarchy
deterministic chaos
nonlinearity
genotype
cellular automata phenotype
fractal geomstry self-organization
L-systems vectorfields swarm systems
genetic algorithm
reaction-diffusion equation
1960 1970 1980 1990 2000 .t
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"Turing’s ‘Machines’. These machines are human who calculate."”

Ludwig Wittgenstein

€1,0,1,C2
c1,1,>,C1
€2,0,>,C3
€2,1,<,C2
€3,0,>,C4
€3,1,0,C3
C4,0,>,C4

] ) 29 Crystal Flowers
A” D S Aaltg University Algorithmic Architecture |
Design of Structures Toni Kotnik, Professor of Design of Structures 17.1.2019



in
out
Grasshopper
n Rhinoceros
linelD = Rhino.AddLine (arrStart, arrEnd)
in (]
Rhinoscript
f
function
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e: Bridge of Aspiration
ool, London, UK, 2003
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Wilkinson Eyre: Bridge of Aspiration
Royal Ballett School, London, UK, 2003
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Fig. 517. Argyropelecus Olfersi. Fig. 518. Sternoptyz diaphana.

N
Fig. 519. Secarus sp. Fig. 520. Pomacanthus.

form force

\_/ Fig. 521.  Polyprion.

Coordinates of chimpanzee’s skull, as a projection of
the Cartesian coordinates

Fig. 523. Scorpaena sp. Fig. 524. Antigonia capros.

Skull of chimpanzee. Skull of baboon.
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Fig. 517.  Argyropelecus Olfersi. Fig. 518. Sternoptyx diaphana.

Fig. 519. Scarus sp.

2
> Fig. 521.  Polyprion.
&

Fig. 523. Scorpaena sp. Fig. 524. Antigonia capros.
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nest of Southern Masked Weaver
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= < | . : o Dragon Skin Pavillion
,‘f e il , LR s Kowloon Park, Hong Kong, 2012
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Side of the smaller arch

Dragon Skin Pavillion
Kowloon Park, Hong Kong, 2012

59 Crystal Flowers
A” DS Aalto University
Design of Structures

Algorithmic Architecture |
Toni Kotnik, Professor of Design of Structures 17.1.2019

- o . o
N
R e TR
Y \:\ o ‘[.",‘\:



Salzburg, Austria, 2011
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Soma Architects: White Noise
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Soma Architects: Whi '
Salzburg, Austria, 1
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Exercise: design a compc

EmTech, AA London, 2009-11
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Exercise: design a vault

1
D=2C=8B=16A
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JUST DO IT

and enjoy
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