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ABSTRACT

Traditional Eastern attitude towards abstraction, geometry, handmade work and computation 
share similarities with the increasing data/software-based coordination that is happening among 
designers, builders and owners. Hyperarchaic Tectonics points at merging art, computation and 
social organization. It is a tool for ecological design thinking that plays with geometrical tiling in 
order to interface the patterns of human and nature.
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INTRODUCTION

The nature of building technologies today dictates that increasing levels of formal and structural 
complexity can be coordinated with advances in computer systems. From design to construction, 
there exists a common platform for computation that directs the creation process of our built 
environment. These computational advances in architecture and design involve the generation 
of digital representations of physical and functional characteristics of places. Today there exists 
continuity between a digital “sketch”, a basic formal model to design, prototyping, production and 
installation—all as data and software. In other words, with today’s computational design method, 
the architectural team can design the building; the construction group can model the construction 
of the building, and then the building owner can manage it—all using a common data model. 
Throughout the design process, engineering and construction are tightly woven together in the 
common foundation of information provided by computation.

Beginning in the 2000s, this common computer model brought together architects, structural 
engineers and, increasingly, builders, into a new-networked computational hyper-realm that is 
the basis for a new, integrated design thinking. Such an operation required seeing the process 
of building holistically, yet with respect to its complexity. The development of an interoperable 
language that could be a basis for the sharing of common terms among architects, engineers —and 
later builders—was as important as the technical efficiencies gained by the common computational 
model. To sum, computational design laid the foundation for seeing all aspects of building—
structural, material, and aesthetic—as part of an interoperable whole that is at the same time the 
subject of both design and construction. 

In this way, computational methods between design, structure and construction started to look 
intriguingly like the unified ideas of design and architecture that used to belong to Eastern pre-
modernity building. It is to this subject that we should turn to in order to look in-depth at how an 
Eastern perspective can shed light on contemporary generative process of architectonics in form 
and space.

AN EASTERN PERSPECTIVE ON MAKING

The nature of form in Eastern art, design and architecture is completely different from that of the 
West. Divergence between Eastern and Western modes of art became clear since the Renaissance 
when visual perspective, pictorial and sculptural realism became artistic priorities in the West. This 
transformation also took place in architecture and design through Neoclassicism. Neoclassicism 
redirected architectural forms away from material, and lead craft towards the visual language of 
the ancient Greco-Romans. Whereas Romanesque, Byzantine and Gothic architecture along with 
vernacular examples were focusing on merging form, materiality and decoration, Neoclassicism 
largely separated the architectural form from the physical reality of its indigenous base. Overall art 
and architecture became discrete and separate activities that took their meaning primarily through

At the heart of all ecological praxes is an a-signifying rupture, in a context in which 
the catalysts of existential change are present, but lack expressive support from the 
enunciative assemblage which frames them. In the absence of ecological praxis, those 
catalysts remain inactive and tend towards inconsistency; they produce anxiety, guilt, 
other forms of psychopathological repetition. But when expressive rupture takes place, 
repetition becomes a process of creative assemblage, forging new incorporeal objects, 
abstract machines, and universes of value. (Felix Guattari, The Three Ecologies)
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individual expression. This was in turn aligned with economics and politics. From Renaissance 
patrons to Baroque and Enlightenment royalty up to the 19th century imperialists and first 
industrialists, realist, perspectival art and the associated Neoclassical architecture were at the 
service of political and economic imperatives, and hence reflected the cultural tastes of dominant 
groups until the onset of Modernism.

Such a division between art, architecture, design and building never occurred this way in the 
East. All types of creative visual form making came out of the unitary understanding of the world 
connecting human expression to a larger cosmological worldview. Eastern forms of making were 
closely aligned with functional needs tied to a mix of local material conditions that were based 
on belief systems. While the role of the individual did exist, it was always a vehicle for a larger 
philosophy bringing together man, nature and the universe. Eastern artists and architects, at least 
until the 19th century, looked at science, art and religion as simply the manner in which human 
beings can create meaningful relations between themselves and the world.

Abstraction played a key role in this creative process of profound relations between man and his 
environment. The enforcement of abstract geometries and patterns tied in part to mathematics 
was the visual form of expressions that generated works such as buildings, interiors and objects 
that surrounded humankind. The visual character was relevant but rather connected to a personal 
vision, which in turn was subsumed into a greater cosmology combined with the material reality. 
The role of the individual practitioner was to adapt local techniques to these abstract geometries.

Form’s masters from the East relied on this method for centuries. For example, the unity between 
geometry and pattern can be readily seen during the Turkish Ottoman Empire in the 98-foot-long 
Topkapı Scroll. This is a compendium of 114 individual geometric patterns for wall surfaces and 
architecture found in the library of the Topkapı Palace in Istanbul. Used by artisans responsible for 
building the Islamic world of their time, the scroll illuminates the role of geometry as a primary 
design conceit for the local hybrid Eurasian culture. Despite the propagation of Neoclassicism 
and then Modernism in architecture, these geometric and pattern-based abstract compositions 
were still important in Turkey until the 20th century. Especially in what we know of as craft, 
traditional arts such as textiles, ceramics, pottery, basket weaving, metalwork and jewelry relied 
on geometric pattern “design”. The method of composition, often abstract yet tied to handcraft, 
technique and material, remained in existence in these arts throughout the 21st century. It is to 
these methods of generating form though pattern that we shall now turn.

THREE-DIMENSIONAL TILING:  FORM AND TECTONICS

The nature of form generation is one of the most inscrutable subjects in design. Since the late 
19th century when material plasticity and geometric abstraction became a central concern of 
architecture and design, Western practitioners kept focusing on the nature of form making, while 
non-Western trajectories, on the contrary, brought craft and form to be closely aligned alongside 
the existing traditions. Modernism’s rejection of tradition in history made the new forms of modern 
architecture and design robust exponents of a radical worldview.  While industry and technology 
largely became the reference for this kind of modernist design, the nature of form throughout the 
20th century in the West moved forward insistently from one period to another in a response to the 
changing conditions of materiality and taste. Art Nouveau, Art Deco, Expressionism, Futurism, 
Bauhaus, New Objectivity, De Stijl, Constructivism, International Style, Brutalism, Organic 
Modernism, Post-modernism, Deconstruction—each of these labels were ascribed to architecture 
and design styles with varying formal tendencies.
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It is at this point where we can turn to the formal tendencies behind the computational design of 
the 21st century. Much of the 21st century discourse on computational design has focused on “non-
standard” architecture and form making aligned very closely to the capability of computational 
design software. While there has been some discourse around the craft of code, the practical 
application of this type of design has required customized methods of production to create software-
developed forms. These heavily labored and industrially intensive modes of manufacturing and 
construction, while creating innovative and radical forms, have not been fully studied—especially 
in relation to their overall ecological impact. Because of a lack of practical tectonic application, 
the 21st century non-standard architecture computational form making has lacked any meaningful 
connections to the performative and environmental aspects of architecture. The question of how 
this non-standard architecture can be built and how it can work with ecological systems has only 
started to be addressed.

At this point, we can turn to the union of ancient systems of form making based on abstractions 
of aperiodic tiling found in Medieval Islamic architecture. It is the concept of aperiodic tiling in 
two and three dimensions that has relevance today as a way to generate a synthesis of form and 
tectonics. The conception of architectural tectonics based on three-dimensional aperiodic tiling 
suggests a wider and expansive notion of architecture in a union of knowledge and material, 
structure and form with application to practice. There are many practical and epistemological 
schools of thought about the computational generation of 3D tectonic tilings. Three-dimensional 
tiling represents a potentiality to create irregular structures from regular tectonics without having 
to custom-manufacture every joint and part. There is also the opportunity to create parametric 
relationships between tiling and building form that are complementary, giving hyperarchaic 
tectonics the opportunity to drive spatial relationships at several scales of a building or of a 
structure. Three-dimensional aperiodic and quasiperiodic tilings (where the designer/engineer 
can set himself free from mathematical purity, in favor of co-existent but not necessarily perfect 
alignment) allow performance based architectural and engineering criteria to offer variable 
environmental responses to issues such as wind deflection, dampening of wave energy in seas, 
rainwater runoff, sunlight and ventilation. It is in this intersection between form and environment 
that the potentiality of hyperarchaic tectonics lies. A formal and constructive system based on 
aperiodic three-dimensional tiling principles provides an open system for creating complex 
structures with unique artistic possibilities, with more relevance and concern for ecological impact. 
The three-dimensional tile exists at different scales, on both the implosive and the explosive side.

The discovery of a three-dimensional tiling that can operate as a spatial, tectonic organizer—
expanding the vocabulary of architecture, which has been based for centuries on a periodic 
Cartesian logic from classical to modernist architecture—can open up many different possibilities 
for architecture and engineering. Could three-dimensional organizations such as aperiodic tiling 
introduce new expressive and rational opportunities in architecture? Could the power of real time, 
interactive digital tools and digital fabrication methods used to create and manufacture these 
tilings reintroduce a sort of “craftsmanship” in design?

The answers could perhaps lie in the transversal nature of the hyperarchaic tectonic approach, 
which introduces relations between Eastern modes of abstraction, geometry and computation into 
the realm of form creation and architecture. It is here that we can refer to Felix Guattari’s The 
Three Ecologies in pointing to possible transversal relations between art, computation and social 
organization in generating ecological thinking. Guattari describes an open-ended process oriented 
to practice. This leads to social, individual and environmental value in-line with his larger focus 
on social ecology, mental ecology and environmental ecology.
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Guattari proposes forms of exchange using computerization that generate individual artistic 
productions that have value to larger collective interest. In this way he echoes the theoretical 
proposition of hyperarchaic tectonics as a transversal practice that suggests aperiodic three-
dimensional tilings as a spatial and tectonic organizer opening up expressive and rational 
opportunities by using computation and advanced form making. The key inference here is that, 
in the attempt of generating non-standard computational driven forms in architecture, there is 
a concern for rationalism in engineering and construction that understands the impact of these 
forms on the environment. The use of geometry through hyperarchaic tectonics as an organizing 
tool in ecological design thinking is proposed through the possibilities of the mathematics and 
computational approach in generating three-dimensional tiling. The use combining craft and 
computation in-line with both tradition and current technology opens up this line of design 
thinking of three-dimensional tiling as an interface between the patterns of nature and the human 
patterns. Three-dimensional tiling at different scales from microscopic to topographic is thus an 
open-ended formal geometric system that can engage ecological thought with a progressive ideal 
and purpose.

CONCLUSION:  MAKING, FORM AND TECTONICS IN THE 21ST CENTURY

Much of the contemporary drive towards the generation of new forms and styles has faded out in 
the simulacra of 21st century global media culture. Internet, high-speed telecommunication and 
travel have rendered moot the idea of periodicity in design. Likewise, the unified global network of 
ideas has itself become more important than the seemingly minor task of creating form. Of course, 
new strategies based on formal complexity derived from computation and data have been an area 
of experimentation as the 21st century versions of architecture tied to our period. Yet, perhaps 
more importantly, the issue of form generation has seemingly reached a dead-end as increasing 
complexity on one side, and market-driven modern commercial architecture on the other, have 
nothing to offer in the way of new form. We can say that any advancement in generating form in 
the West seems limited by this threshold of computation and capital.  

Interestingly though this computation issue is something clearly different in a non-Western context, 
especially when merged with the idea of handmade craft, in an approach that we can tentatively 
label hyperarchaic. Where methods of making and building by hand are widespread, such a 
synthesis of making and computation, of code and craft, represents a path towards unexplored 
consequences in the field of form generation. 

Today we can start to think about how an Eastern craft making perspective can be related to building 
a holistic view that underlies a common computational model and a mathematical approach to 
architecture. Here the hyperarchaic approach to material design via formal and tectonic properties 
unite advancements in technology with tradition. 

Computerization in particular has unleashed the potential for new forms of ‘exchange’ of 
value, new collective negotiations, whose ultimate product will be more individual, more 
singular, more dissensual forms of social action.

Our task—one which encompasses the whole future of research and artistic production—
is not only to bring these exchanges into existence; it is to extend notions of collective 
interest to encompass practices which, in the short term, ‘profit’ no one, but which are, 
in the long run, vehicles of processual enrichment. (Felix Guattari, The Three Ecologies)
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In conclusion, we have reviewed the possibilities of computational design and seen how its 
holistic view of design and building is close in spirit to the Eastern making, building and tectonics 
approach. We have seen that these two cultures share the same interests in seeing the creation of 
the built environment holistically by connecting design, engineering and construction. We have 
also emphasized the role of both spatial and material 2D and 3D geometric tilings. These compose 
intrinsic parts of an emergent form of computational design merged with craft and contemporary 
modes of making, according to the possibilities of a holistic ecosophic form of thought as outlined 
by Felix Guattari.

The hyperarchaic needs to be studied and applied in more depth based on the still important nature 
of making that we see originating out of Eastern practices. A future direction for architecture in 
general lies in this synthesis of computation and Eastern holistic approach to making, i.e. tectonics 
and geometry combined with design, engineering and construction. Furthermore, the union of 
forms as we have seen in the Eastern examples of Islamic and Ottoman architecture have the 
potential to formally unify design through tectonics, patterns and geometries that relate on the 
human scale to the increasingly massive scale of contemporary cities via connections to the 
patterns and the cycles of nature. Such harmony between human beings, the built environment, 
and the natural world reached through matter and geometry will continue humankind’s ancient 
practice of building that will take the ancient ideas of proportion and organization smoothly into 
the 21st century.

Note:  The following images refer to the exhibition by EMedya Design-Gökhan Karakuş                    
with Gözde Kavalcı-Eren, Hyperarchaic Tectonics. Series of Marble Mosaics. London Design 
Festival, 2014; Istanbul Design Biennial, 2014. Sponsored and produced by Sılkar Madencilik, 
Istanbul, Turkey.
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Figure 1. Iteration I Marble (Dark Olive, Bursa Beige, Tawny Beige, Thassos, Olive Marone, 
Emperador Light), 145cm x 126cm.

This is a marble mosaic generated through an aperiodic pattern created via computational design. 
It explores the design issues of scale and relief. The surface of various colors and depths of 
marbles from Turkey were digitally fabricated by waterjet CNC, accentuating the stone’s surface 
texture. The design emphasizes differing geometries at different scales in the same pattern, and 
suggests expansive spatial and tectonic geometries.
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Figure 2. Iteration I, detail. Marble (Dark Olive, Bursa Beige, Tawny Beige, Thassos, Olive 
Marone, Emperador Light), 145cm x 12 cm.

All of the Hyperarchaic Tectonics mosaics utilize the same aperiodic geometric pattern. In this 
detail, the pattern of Iteration 1 is set behind the marble mosaic in order to show the relations 
between pattern and mosaic.

Figure 3. Iteration I, detail. Marble (Dark Olive, Bursa Beige, Tawny Beige, Thassos, Olive 
Marone, Emperador Light), 145cm x 126cm.

Each of the mosaic tiles were digitally fabricated using waterjet CNC, and then assembled by 
hand, continuing an ancient tradition by enforcing 21st century technologies.
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Figure 4. Iteration II. Marble (Dark Olive, Bursa Beige, Tawny Beige, Thassos, Olive Marone, 
Emperador Light), 104cm x 38cm x 34cm.

This is a three-dimensional marble mosaic conceived as a tetrahedron. The aperiodic three-
dimensional tiling is an innovative application of a stone marble mosaic combined with masonry 
construction techniques. The design looks forward to an architectonics of three-dimensional tiling 
as a design aesthetic and as a building system.
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Figure 5. Iteration III. Marble (Dark Olive, Bursa Beige, Tawny Beige, Thassos, Olive Marone, 
Emperador Light), 98cm x 84cm x 5cm.

Iteration III is a three-dimensional marble mosaic that suggests expansive and tectonic geometries, 
which organize and expand the vocabulary of contemporary design through pattern and scale.
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Figure 6. Pentagon I. Marble, polished and matte (Dark Olive), 75cm x 72cm.

The dark olive marble with matte and polished surface textures subtly accentuates the aperiodic 
pattern of Pentagon 1. The pentagon shape exists in this mosaic in a multitude of sizes and scales 
showing the rich potential of Islamic patterns in contemporary design.

Figure 7. Pentagon I, detail. Marble, polished and matte (Dark Olive), 75cm x 72cm.

The matte and polished surface of Pentagon 1 accentuates the underlying pattern through a play 
of light and geometry.
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Figure 8. Pentagon II. Marble (Rosso Levanto, Toros Black), 202cm x 123cm.

The veined patterns of the Rosso Levanto marble from Eastern Turkey are set off against the 
aperiodic tiling pattern in Toros Black marble from Southern Turkey. The organic veined patterns 
of nature seen in the marble are contrasted with the manmade abstract geometries.
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Figure 9. Void Pattern II. Marble (Rosso Levanto, Toros Black, Verde Laguna), 167cm x 140cm.

Mosaics have always worked in tandem with architectural space. The Void Pattern II mural marble 
mosaic offers the same pattern at different scales and suggests geometric connections between the 
human, the building and the urban scale in an expansive two-dimensional geometry.

Figure 10. Void Pattern I. Marble (Dark Olive, Calacatta), 132cm x 139cm.

Void Pattern I utilizes the same aperiodic pattern present in all of the marble mosaics of the 
Hyperarchaic Tectonics series, but this time as an innovative linear mosaic. The design is conceived 
as a linear mosaic figuratively emphasizing line and void against the expansive geometric pattern 
that is subtly visible in the contrast between black and white marble tiles.  
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Figures 11, 12 and 13. Examples of tetrahedrons generated from a three-dimensional tiling system 
developed by Daniel Bosia and Adams Kara Taylor II, London. The mathematics and geometries 
of this system are the basis for Hyperarchaic Tectonics.
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Figure 14. The Topkapı Scroll. 

Late 15th–early 16th century. Topkapı Palace Museum, Istanbul, Turkey.
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