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Preface


The idea for this book was conceived in the context of my being awarded the 2021 Designer of the Year by the Arts Bridge, a project of Guangxi Normal University Press, which is committed to the international communication of art, new media, technology, and design. As such it was from the start aimed not only at a generic global architectural audience but more specifically at a Chinese architectural audience. Accordingly, the book is available both in English and Mandarin. China is not only the most important engine of global economic development in general but even of more relative importance with respect to urban and architectural development and trend setting. China is in the midst of a momentous transformation from a manufacturing-based economy—the workshop of the world—to an advanced knowledge economy, the research lab of the world. This implies that China’s urban development requirements and solutions are fully relevant to the developed world. It is here that the frontier of innovation can be pushed forward. It is in China where the question about the hegemonic architectural style for the twenty-first century will be decided.




It is the thesis of this book that parametricism in general—and tectonism in particular—is the most viable candidate to become the unified epochal style for the twenty-first century. Implied in this thesis is the subsidiary thesis that the current unresolved pluralism of incompatible styles is something to be overcome rather than to be celebrated. The unity and coherence of our cities are at stake. The fragmentation of the discipline of architecture was originally precipitated by the historical socio-economic shift from Fordism to post-Fordism that undermined the unperturbed continuation of modernist architecture and urbanism. Modernism was no longer viable and the break-up of this paradigm into different search trajectories was initially a natural and necessary development. Forty years later this initial rationale no longer makes sense. This fragmentation has been persisting for so long, despite the fact that a new viable paradigm—congenial to the new societal dynamics—has evolved and matured in the last twenty-five years. This failure of the discipline to converge onto this new viable paradigm—the paradigm of parametricism—is due to the immaturity of the discipline’s discourse. The internal theoretical resources and debates are ill prepared to reflect the complexities of the adaptation to recent technological and societal transformations that is required of architecture. I have tried to address this deficit with a prior book-length comprehensive theory of architecture, embedded in a comprehensive theory of society. The current book presupposes the arguments unfolded in the prior book. However, the general gist and key thesis of the prior book—namely the requirement that contemporary architecture must be upgraded via computational empowerment to meet the challenges of the new level of societal complexity and dynamism—is made sufficiently clear in the current book, so that the current treatise is sufficiently freestanding and self-sustaining to make a compelling case on its own, hopefully. What should make tectonism compelling is also all the new sophisticated work that is being presented here.
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Patrik Schumacher, London 2022




Introduction


Tectonism is the most advanced and most sophisticated contemporary architectural style. There are, to date, only relatively few fully satisfactory built examples, and most of them are still of a relatively modest scale. Notwithstanding this fact, it is the thesis of this book that tectonism, as defined and illustrated here, represents the future of twenty-first century architecture. This thesis is optimistic with respect to the long-term rationality of the discipline of architecture, i.e., with respect to its capacity to discern and ascertain, via its internal discourse, the superiority of tectonism, and to spread its influence and impact as global best practice accordingly. This optimism also extends to the rationality of the wider society, as represented through private clients, public clients, and through end user acceptance, to be susceptible to the guidance it will receive from architectural expert discourse. This optimism is based on a critical analysis and appraisal of architectural history. The avant-garde methods of the early modernists in the 1920s, backed up by sound theoretical arguments, did win over the discipline in the 1930s and 1940s, and spread its real impact on the global built environment throughout the 1950s, 1960s, and 1970s. The current avant-garde methods within the movement of tectonism, although very different from modernism, are equally well thought through as the arguments in this book will attempt to demonstrate.




As a historical contribution to the development of modern industrial civilization, the modern movement in architecture, now referred to as modernism, was an important and largely successful one. However, it must also be emphasized that this contribution was historically specific, i.e., the real and effective positive contribution of modernist architecture and urbanism made in the twentieth century does not imply the current validity of modernism. Modernism is now largely obsolete, because times have changed due to pervasive computation, with respect to both the architectural requirements of society and architecture’s means to address those requirements. The new era requires a new architecture and makes a new architecture possible. The key historical, technology-induced socio-economic shift is the transformation from Fordism, an economy based on rigid mechanical mass production, to post-Fordism based on flexible specialization via reprogrammable machinery and continuously upgraded software as service provisions. This transformation has set workers free from the assembly line and at the same time implies a nearly infinite capacity of the economy to absorb innovations. This in turn implies that all work now potentially becomes self-directed creative work in self-organizing collaborative networks. The implications for urban life and work, and for the building designs that could congenially facilitate the new life, might be summarized as follows: the new complexity, malleability, and dynamism of contemporary life is calling for a matching level of complexity, malleability, and dynamism in its built environment.




This transformation from a Fordist mass society to a post-Fordist network society finds its congenial reflection in the paradigm shift from modernism, via postmodernism and deconstructivism, to parametricism, currently the most promising style in architecture. Parametricism is a well-established, widely circulating label for a broad movement in architecture that has gathered pace and influence since the mid-1990s. I coined the term in 2008. The phenomenon of parametricism, its emergence, theoretical underpinnings, development, and advantages will be explained below in a dedicated chapter. The recent movement and style of tectonism is classified here as a subsidiary style within the overarching epochal style of parametricism. Tectonism is a logical continuation and refinement of earlier stages of parametricism, such as foldism, blobism, and swarmism. Tectonism not only comprises the currently most advanced and sophisticated work within the overarching movement of parametricism but is bound together by a series of new specific principles, fully coherent with the more general principles of parametricism, yet distinct enough to define a new subsidiary style within parametricism. Tectonism is also intuitively recognizable via its distinctive aesthetic characteristics, relative to older versions of parametricism.


Parametricism can be defined as a style where all elements of an architectural composition are parametrically malleable in the pursuit of internal variation and correlation as well as external adaptation. This is achieved via scripts and parametric models that integrate malleable parts into networks of interdependencies. Tectonism is the latest stage of parametricism. Its essential innovation is the utilization of generative algorithms that integrate various form-finding techniques based on engineering logics, including structural optimization, environmental engineering logics as well as new robotic fabrication logics. This integration of engineering knowledge and optimization tools into the initial conception and form generation of a design project implies a major leap forward in design rationality.


This is also a leap forward in complexity and sophistication and thus represents a hurdle for designers who must gain mastery over such an ambitious and difficult methodology. The hurdle is as much conceptual as it is technical. The same also applies, to a lesser extent, to the other subsidiary styles within parametricism. Both parametricism in general and tectonism in particular are sophisticated styles that require initiation, training, hard work, and a steep learning curve. However, optimism is justified by the experience of recent years, namely that an ecosystem of software developers with a keen eye for ease of learning and intuitive use has sprung up to support the movement as well as the abundant proliferation of YouTube tutorials. However, the challenge remains that schools of architecture have to shift away from their current culture of art schools pursuing individualism and novelty toward a more exacting culture of collaborative innovation and professional excellence valuing measurable performance. This includes social performance. In this respect I am working on a methodology of social functionality measurement and optimization via agent-based occupancy simulations.




The development of this new ambitious style and its related methodologies is the product of many years of collective cumulative design research and experimentation, accompanied by a lively expert discourse. The initial intuitions and experiments required the imaginative creativity cultivated by artists, and the current elaboration 10 and realization of the mature style calls more for the creativity and rigor to be cultivated by scientists. This is not to say that design is science. Design, including architectural design, is a sui generis creative culture.


As I argued and elaborated in my book The Autopoiesis of Architecture, architecture, together with the other design disciplines that altogether creatively determine the totality of the human phenomenal world, i.e., the total built environment and world of artifacts, constitutes a sui generis function system within society. The societal function of architecture and design is the innovative visual-spatial ordering of societal interactions and communications. As world society, its social order, and modes of interaction progress, so must the visual-spatial framing of these interactions progress in order to remain congenial. This implies the task of continuous upgrading for the design disciplines. If societal progress takes the form of a revolutionary epochal transformation, then a revolutionary shift in epochal style is the appropriate way for the discipline to participate. This was the moment of parametricism. If the societal progress is a matter of moving further along a recently established epochal trajectory, then a cumulative upgrading, deepening, and refinement within an established epochal style is the pertinent way for the design disciplines to contribute to societal progress. This is the path of tectonism in the first half of twenty-first century.


Yet another revolutionary upheaval in architecture and design would only make sense if society is changing direction and transforming systemically. I do not see any such shift on the horizon. The characteristic tendencies of a post-Fordist network society are intensifying and spreading. In any event, there is no sign of a revolutionary new approach or style in architecture and design either. All styles competing with parametricism/tectonism are retro styles, rehashing older approaches, similar to the recycling we often find in fashion: Historicism is a self-proclaimed retrogression, minimalism is a form of neo-modernism, and there is also a recent revival of postmodernism. When it comes to truly original innovation, this is only found within parametricism, and especially in tectonism.




Under contemporary conditions of societal complexity, differentiation, and dynamism, only parametricism—and in particular tectonism—can fulfill the necessary tasks and societal functions of architecture and the design disciplines, namely, to frame and thereby order, articulate, and facilitate the rich variety of simultaneous coordinated social communication scenarios. Design frames social interaction. This was always so, and without an articulate built environment and world of artifacts (including dress systems), no ordered societal process can function. This is a human universal that all human cultures must deliver. The built environment is a societal information process and ordering text. The contemporary versions of this text must be formulated in the language of tectonism. All older languages lack the requisite variety and expressive power and thereby keep urban humanity’s progress below its potential, relative to an unleashed super-eloquent, empowering parametric-tectonic urban and architectural environment. This designed environment that orders and frames all communicative interactions also includes all graphic, webbased, and VR-based media environments. The UI and UX designers of our virtual communication platforms are colleagues of us architects who are responding to the same challenges and who should all belong to the same unified discourse of the design disciplines. Parametricsim and tectonism are key reference points for all designers. To grasp what is at stake with respect to the design disciplines’ problem domain and task, we need to first set the scene for the discussion of tectonism as the solution.




Architecture’s Task: The Designed Environment as Societal Ordering System


The spatial order of the human habitat is both an immediate physical organizing apparatus that separates and connects social actors and their activities, and a material substrate for the inscription of an external “societal memory.” These “inscriptions” might at first be an unintended side effect of the various activities routinely unfolding within the habitat. Spatial arrangements are functionally adapted and elaborated. They are then differentially marked and underlined by ornaments, which make them identifiable in a more conspicuous and unmistakable way. The result is the gradual build-up of a spatio-morphological system of signification. Thus, a semantically charged built environment emerges that provides a differentiated system of settings to help social actors orient themselves with respect to the multitude of different communicative situations constituting the social life-process of society. The system of social settings, as a system of distinctions and relations, uses both the positional identification of places (relative location) and the morphological identification of places (ornamental marking) as props for the societal information and communication process. Compelling demonstrations for this formative nexus between social and spatial structure can be found within social anthropology, attesting to the crucial importance of cross-generationally stable spatio-morphological settings for the initial emergence, temporary stabilization, and further evolution of all societies. Only on this basis, with this new material substrate upon which the evolutionary mechanisms of mutation, selection, and reproduction could operate, was the cultural evolution of humankind out of the animal kingdom, and all further cultural evolution, possible.


The built environment orders social processes through its pattern of spatial separations and connections. However, it is important to reflect that the functioning of the desired social interaction scenarios depends on the participants’ successful orientation and navigation within the designed environment. The built environment, with its complex matrix of territorial distinctions, is (or should become) a giant, navigable, information-rich interface of communication.


The artificiality and communicative capacity of human settlements, artifacts, and dresses become tangible when we compare the diversity of human visual-material cultures with the visual uniformity of other primate species. The diversity of “artistic” cultures is analogous to the diversity of human languages. Not only are they very different from each other, and largely opaque to each other, but each also comes with its own rich internal differentiations. Visual-artistic cultures are also languages, namely spatio-visual languages. The study of both verbal and visual languages falls under an encompassing discipline, namely “semiotics” or “semiology.”




What sets human groups apart from other primates is what we might at earlier times, in the broadest sense, have called art, and what we should now refer to as design. This includes profane and sacred buildings and places, tools and other artifacts, as well all the artistry of decorative self-transformation via dress, jewelry, and make-up. These practices of “artistic” self-transformation are a universal phenomenon of all human groups.


These practices of decoration also include all buildings and artifacts, i.e., in contemporary terms, they include all design disciplines. The significance of these practices, then and now, is the visual marking and thereby conspicuous differentiation of social arenas, roles, and identities without which no social order can be built up or maintained. These props and marks allow dominance hierarchies, as well as more complex societal differentiations, to be institutionalized. The social order becomes independent of the continuous combative physical reestablishment of hierarchy, role differentiation, property, etc. On the basis of this stabilization via built environments and systems of artifacts, the social order also becomes scalable well beyond the size of a primate troop. Design is involved in the elaboration and reproduction of these vital semiological systems.










	1.

	First Premise: Parametricism











In 2008 I first communicated that a new, profound style has been maturing within the avant-garde segment of architecture during the previous ten years. It seemed urgent that the style acquires a name to recognize itself as well as to be recognized in the world at large. Therefore “parametricism” was enunciated during the 11th Venice Architecture Biennale. The term has since been circulating and gathering momentum, initially largely via critical challenges within the architectural discourse. Now it’s a well-established, widespread term.


The thesis of this book is that parametricism, and by extension tectonism, is architecture’s answer to the challenges and opportunities of the (post-Fordist) information age, just as modernism was architecture’s answer to the (Fordist) mechanical age. The challenges that a post-Fordist information society poses to architecture issue from the new diversity and intensive interconnectedness of all social processes. Architecture has to find ways to spatially network diverse, interlocking social processes in legible, high-density agglomerations. The opportunities that the information age offers are the new computationally supported information processing, design, engineering, and fabrication methodologies that can be brought to bear on architecture’s new challenges. Parametricism is the only truly original contemporary style, the only style that applies the new opportunities to the new challenges in order to make its genuine contribution to the advancement of world civilization. Parametricism is therefore the only plausible contemporary candidate to become the global epochal style for the twenty-first century. To actively use and assert the concept of style is important.




1.1 The Indispensible Concept of Style


The concept of style in architecture and design is an indispensable orienting category without which discursive self-reflection and selfsteering within architecture are stunted.


Outside architectural circles “style” is virtually the only category through which architecture is observed and recognized. A named style needs to be put forward in order to stake the claim to act in the name of architecture.


What complicates matters is that the concept of style(s) has long since been losing traction within the architectural discourse. Therefore, the announcement of parametricism involves two simultaneous discursive moves: the presentation of a new vital architectural movement and the reassertion of the concept of style(s) as a valid and productive category of discursive orientation and selfdescription.


The concept of style(s) deserves to be defended. To let this concept wither away would only impoverish the discourse within architecture. This would also imply the renunciation of a powerful asset for communicating architecture into society. However, the resuscitation of this drained and battered concept requires conceptual reconstruction in terms that are intellectually credible today.


What stands in the way of such a reconstruction is the tendency to regard style to be merely a matter of appearance as well as the related tendency to confuse styles with superficial, short-lived fashions. Although aesthetic appearance matters enormously in architecture and design, neither architecture as a whole nor its styles can be reduced to mere matters of appearance. Neither must the phenomenon of styles be assimilated to the phenomenon of fashion. The concept of style(s) must therefore be sharply distinguished and cleansed of all these trivializing and distracting connotations. It denotes the unity of the difference between the architectural epochs of the Gothic, Renaissance, baroque, classicism, historicism, and modernism. The historical self-consciousness of architecture demands the revitalization of the concept of style(s) as a profound historical phenomenon that can be projected into the future. For this purpose, I propose that architectural styles are best understood as 



 design research programs conceived in analogy to the way paradigms frame scientific research programs. A new style in architecture/design is akin to a new paradigm in science: It redefines the fundamental categories, purposes, and methods of a coherent collective endeavor. Innovation in architecture proceeds via the progression of styles so understood. This implies the alternation between periods of cumulative advancement within a style and revolutionary periods of transition between styles. Styles represent long, sustained cycles of innovation, gathering the design research efforts into a collective movement so that individual efforts are mutually relevant, spurring, and enhancing.
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