
Toward an Ontology of Life. A Systemic 
Reinterpretation of Christopher Alexander’s 

Work 

Khouloud Barouni1(B) , Damien Claeys1 , and Hakima Trimeche2 

1 TSA-LAB, LAB, Catholic University of Louvain, Brussels, Belgium 
Khouloud.barouni@uclouvain.be 

2 LAAM, University of Manouba, Tunis, Tunisia 

Abstract. From 1964 to 2012, Christopher Alexander’s theoretical work exhibits 
an intellectual evolution, from first order to second-order cybernetics, culminating 
in an ontology of life. Situated at the crossroads of systems thinking and design 
theory, this article examines this epistemological trajectory to elucidate its trans-
formative implications for the conception of the built environment and to advance 
a renewed systemic interpretation of generative design in architecture and urban-
ism. The research undertakes a chronological and thematic analysis of Alexander’s 
writings, employing a comparative mapping of his conceptual framework against 
first- and second-order cybernetics and confronting key concepts, from the decom-
position of form and feedback mechanisms to pattern languages and generative 
grammars, with central principles of cybernetic theory. This analytical approach 
reveals how his thought evolved from a computational model of design toward 
a systemic understanding of morphogenesis and self-organization. The analysis 
evidences a paradigmatic transition from a control-oriented conception of design 
to one grounded in co-creation and emergence. While his early work emphasized 
hierarchical problem decomposition, his later writings conceive architecture as an 
evolving living system. This progression culminates in a generative methodology 
that privileges the organic emergence of form, as an expression of an ontology of 
life responsive to context, over the prescriptive application of rules. Alexander’s 
body of literature articulates a framework for holistic and ethically grounded gen-
erative design capable of fostering adaptive and resilient environments. It reasserts 
systems thinking as a guiding epistemic paradigm for architectural practice in the 
digital age and establishes an ethical imperative for the reflective integration of 
artificial intelligence within AI-driven and generative design processes. 

Keywords: Christopher Alexander · Architectural Theory · Systems Thinking · 
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1 Introduction 

Christopher Alexander (1936–2022), engineer, architect, and design theorist, devoted his 
entire body of work to a central concern: the conditions under which the built environment 
may attain a quality of coherence, vitality, and lived experience. His contributions unfold
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within a broader epistemological vision in which architecture engages the relationship 
between individuals, community, and the environment. This ambition situates his work at 
the crossroads of the major scientific paradigm shifts of the twentieth century, particularly 
those introduced by systems theory and cybernetics. 

While a substantial body of secondary scholarship has addressed isolated aspects 
of Alexander’s work, his body of work has rarely been examined as a whole, as a 
coherent and progressive evolution of his theoretical and design thought, one that may 
be understood as a structured reconfiguration of reflective paradigms and, consequently, 
as an evolving process of architectural conception. 

Alexander’s intellectual trajectory can be interpreted as a progressive reconfiguration 
of design logic moving from the regulatory paradigm of first-order cybernetics toward 
the reflexive and morphogenetic orientation of second-order cybernetics. In this sense, 
Alexander emerges as a pivotal thinker articulating the analytical and computational 
rigor inherited from the sciences of regulation; and the organic, phenomenological, 
and systemic approach to the built environment. This dual orientation opens perspec-
tives for architectural design no longer conceived as a process of formal optimization, 
but as a living and generative dynamic grounded in systemic coherence. However, the 
precise epistemological implications of this systemic shift, particularly in relation to 
contemporary design paradigms, remain underexplored. 

This paper seeks to address this gap by proposing a systemic reinterpretation of 
Alexander’s work grounded in the theoretical concepts of first- and second-order cyber-
netics. Its objective is to elucidate how his evolving conception of form, order, and 
life may be understood as a coherent epistemological transition toward a morphogenetic 
ontology of design. More specifically, the study investigates how Alexander’s theoretical 
evolution can be reinterpreted through the lens of systems thinking and the cybernetic 
turn, and the extent to which this systemic perspective reshapes architectural design as 
an emergent and generative process. 

2 Towards a Chronological Review of Alexander’s Work 

The analysis of Alexander’s concepts is grounded in a corpus of his major writings, 
spanning form Notes on the Synthesis of Form [1] to  The Battle for the Life and Beauty 
of the Earth [8], and including A Pattern Language [2], The Timeless Way of Build-
ing [3], and the tetralogy The Nature of Order [4–7]. These texts are selected for their 
canonical status within Alexander’s body of work, their explicit theoretical density, and 
their capacity to mark turning points in the development of his design thinking. The 
study follows the chronological and thematic progression of these publications, aiming 
to clarify, for each phase, the key concepts at play and their gradual epistemological 
transformation. This periodization distinguishes four sub-periods; methodological, gen-
erative, morphogenetic, and ethical, identified through the emergence, consolidation, 
and reconfiguration of key concepts such as “fit”, “pattern”, “wholeness”, and “life”, 
which are analytically grouped according to their dominant systemic logic. Such sys-
temic rereading will help to produce a synthetic and integrative account of the central 
notions that permeate Alexander’s body of work, thereby establishing the conceptual 
and methodological foundation upon which the present article is constructed.
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Secondary sources are used selectively and, in a problem, -oriented manner, not to 
provide an exhaustive historiographical survey, but to contextualize each sub-period and 
clarify how Alexander’s ideas have been received within architectural and systems-
oriented debates. Operationally, the mapping of cybernetic concepts onto Alexan-
der’s writings follows a structured protocol: identifying for each sub-period, the recur-
rent design concepts that shape his argument; relating these to core notions of first-
and second-order cybernetics (regulation, feedback, self-organization, emergence); and 
interpreting their functional roles within his evolving design logic, thereby reconstructing 
its systemic coherence as a shift from control-oriented regulation toward morphogenetic 
organization. For each sub-period, this procedure enables the formulation of specific 
systemic insights that extend standard readings by revealing what becomes newly intel-
ligible when Alexander’s work is reframed through systems thinking and cybernetic 
theory. 

2.1 Early Attempts at the Synthesis of Form 

In his first book Notes on the Synthesis of Form (1964) [1], Christopher Alexander 
conceptualizes design as a quest for “goodness of fit” between form and context. The 
challenge, he asserts, resides in “seeking some kind of harmony between two intangible 
things: a form we have not yet designed and a context we cannot properly describe”. 
Form is therefore not an isolated artifact but rather a “diagram of forces” that expresses 
the multiple tensions that constituting an environment. 

To address this inherent complexity, Alexander demonstrates that design problems 
are heterogeneous in nature: some can be solved intuitively, while others require ana-
lytical decomposition into subproblems. This approach leads him to introduce the key 
notions of “diagrams” and “patterns”, providing a cognitive and methodological frame-
work for handling complex systems within the limits of individual cognition. Design 
emerges as an operation upon the form-context ensemble, where “the form is the solution 
to the problem, the context defines the problem”. 

The pursuit for “goodness of fit” is expressed not as an abstract correspondence but 
as the iterative correction of concrete dysfunctions: a kitchen that is difficult to clean, a 
poorly placed door, or an uncomfortable space. Hence the importance of “naming the 
specific misfits”, as improvement is measured less by the description of perfection than 
by the elimination of maladaptation. To formalize this process, Alexander proposes a 
binary model in which each variable takes the value 0 when adaptation is achieved, and 
the value 1 when a “misfit” persists. In this sense, “the task of design is not to create 
a form which meets certain conditions, but to create an order among the conditions so 
that every variable takes on value zero”. 

Ultimately, the evolutionary dimension of design is understood as “a dynamic process 
in which both the form and the context are constantly changing, and yet continually stay in 
harmony with one another”. This logic of hierarchical problem decomposition and regu-
latory control, central to Alexander’s early methodological framework, is schematically 
synthesized in Fig. 1, which formalizes the arborescent structure of design problem-
solving. Architectural design thus appears less as an autonomous formal act than as the 
systemic organization of a living balance among requirements, forces, and contexts.
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Fig. 1. The design to decompose the problem hierarchically [1]. 

2.2 The Emergence of a Language: The Theory of Patterns and the Quality 
Without a Name 

A decade later, Christopher Alexander and his collaborators published two seminal 
works: A Pattern Language: Towns, Buildings, Construction (1977) [2], and The Timeless 
Way of Building (1979) [3]. 

The first book assembles 253 “patterns” of architecture, presented as practical and 
accessible solutions, organized from the largest scale “the city” to the smallest detail of 
a room. A pattern is defined as a “solution to a problem in a context”, or more precisely a 
“solution to a problem that occurs over and over again in our environment”. Each pattern 
functions as an autonomous unit: identifying a recurrent problem, analyzing the social 
and spatial forces involved, and proposing a generic yet adaptable solution that enables 
individuals to regain control over their environment. All patterns adhere to a consistent 
structure comprising name, context, problem, and solution. 

The second book constitutes the theoretical foundation of the first corpus. Alexander 
clarifies the conceptual scope of the “pattern” defining it as both a “spatial configuration” 
and “event pattern”, a recurring arrangement of relationships sustaining everyday life. 
Each “pattern”, conceived as an “hypothesis” open to evolution, operates as an “abstract 
diagram of physical relationships” and as a generative code, “like the genetic code”, 
capable of producing an “infinite variety of designs” while preserving morphological 
coherence. Combined into a “pattern language”, these elements contribute to “the time-
less way” of building, through which “living structure” emerges from organic processes 
rooted in universal spatial patterns, rather than from “systems” or “artificial methods”. 
The operational articulation of a pattern language as an integrated network of context-
spatial solutions is exemplified in Fig. 2, which illustrates the generative organization of 
patterns within a garden configuration. This process seeks to cultivate what Alexander 
designates as “the quality without a name”, a timeless vitality described by qualities such 
as “alive”, “whole”, “comfortable”, or “eternal”, which endow spaces with an authentic 
and inhabited character. To “reach the quality without a name, we must then build a 
living pattern language as a gate… This quality, in buildings and in towns, cannot be 
made, but only generated indirectly, by the ordinary actions of people, just as a flower 
cannot be made, but only generated from a seed”. 

Architecture thus conceives as a generative and evolutionary practice, grounded in 
differentiation and repair, where each part derives meaning from its relation to the whole, 
giving rise to environments endowed with a “timeless character” akin to that of nature,
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marked by repetition, variation and the dynamic balance between order complexity, and 
finitude. 

Fig. 2. A pattern language for a garden [3]. 

2.3 The Ontology of Order: Towards a Living Architecture 

The four volumes of the series The Nature of Order – The Phenomenon of Life (2002) [4], 
The Process of Creating Life (2002) [5], A Vision of a Living World (2005) [6] and The 
Luminous Ground (2004) [7] – extend Alexander’s earlier inquiries into “complexity”, 
“beauty”, and “life” situating them within a comprehensive theoretical and ontological 
framework. Collectively, these works articulate a profound critique of modern architec-
tural practice and consolidated Alexander’s status as a seminal yet controversial thinker 
in architectural theory. 

In the first volume, Alexander acknowledges that “life” and “beauty”, whether man-
ifested in natural phenomena or human creations, derive from the geometric properties 
of space. A built form possesses vitality only insofar as it embodies a “living geomet-
ric order in unfolding”, rather than a mechanistic fabrication. Seeking to transcend the 
cartesian paradigm that reduces reality to isolated mechanisms, he asserts that “in every 
part of the world, in every culture, in every age, there is an observable difference between 
things which have life and things which do not. This degree of life is not simply a matter 
of opinion. It is a real, structural feature of the world”. 

This assertion entails a radical ontology of space: wherein “life” is “a general con-
dition which exists, to some degree or other, in every part of space”. Understood as an 
objective and measurable property, “life” varies in intensity according to the organization 
of “centers”, distinct yet interdependent configurations that emerge within a coherent 
whole. The dynamic relations among these centers unfold through what Alexander iden-
tifies as fifteen fundamental properties, constituting the generative grammar of living 
structure and visually synthesized in Fig. 3: (1) “levels of scale”; (2) “strong centers”; 
(3) “boundaries”; (4) “alternating repetition”; (5) “positive space”; (6) “good shape”;
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(7) “local symmetries”; (8) “deep interlock and ambiguity”; (9) “contrast”; (10) “gra-
dients”; (11) “roughness”; (12) “echoes”; (13) “the void”; (14) “simplicity and inner 
calm”; (15) “not-separateness”. 

Fig. 3. The fifteen fundamental properties of living structure [5]. 

The second volume examines the generation of living structures in both architecture 
and in nature, grounded in the principle of “wholeness unfolding”. Whether organic 
or inorganic, living systems are composed of mutually reinforcing centers governed by 
the fifteen geometric properties identified in the preceding volume. In contrast to mod-
ern architecture, which, according to Alexander, fails to reproduce this inherent vitality 
natural systems achieve coherence through “structure-preserving transformations” that 
continuously consolidate and enrich existing centers, thereby avoiding the “chaos”. He 
further asserts that “all well-ordered complex systems which we know in the world […] 
are generated structures, not fabricated structures”, underscoring that the emergence 
of harmonious form results not from spontaneous invention but from a “living pro-
cess”, carried out a “stepwise structure-preserving transformations” that respects what 
already exists. This conception redefines the architect’s role, not as an isolated creator, 
but as a facilitator of generative processes, employing “pattern language” and “simple 
combinatory rules”, that empower individuals to participate in the collective making of 
environment that reflects a “living, beautiful simplicity” and reinforces “life”. 

In the third volume, Alexander argues that urbanism and architecture rest on two 
fundamental truths: on the one hand, the inherent individuality of each place; on the 
other, the necessity of providing public spaces. A “living city” must therefore express 
the “multiplicity of human character” while at the same time fostering the “common 
good” through social interactions. This complementarity, in which “the larger supports 
the smaller”, constitutes a structural property of “living tissue”. The essence of future 
buildings is determined at the stage of “site and massing design”, where “patterns of
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voids and solids” are configured into a “spatial fugue” that establishes the geometry of 
architectural form. Public space, conceived as an autonomous yet integrative entity, a 
“positive space which is part of the enclosure”, achieves coherence through the iterative 
reinforcement of centers across multiple scales. Genuine vitality, however, emerges only 
when spaces are developed in close collaboration with their inhabitants. This process 
requires maintaining a “statistical balance” through the “repeated use of the fundamental 
process”, an organic and non-conscious mechanism by which successive transformations 
foster the progressive emergence of living centers. 

The fourth volume advances a reconciliation between mechanistic science and the 
lived experience, spatial experience, framing it not as a disciplinary debate but as an onto-
logical synthesis. Alexander proposes an operative theory of “living structure”, based 
on the hypothesis of a personal-universal principle, the “I”, conceived as an indivisible 
qualitative unity. Methodologically, this approach is experiential and performative: the 
act of building becomes a form of knowing, whereby shaping matter enables a “whisper 
of being in matter” to emerge within it. The ethical dimension of this endeavor lies in 
the human capacity to “delight in the truth” to create forms that manifest “life”. In this 
synthesis, art, science, and life converge in a program of knowing-through-building, 
where “intensely related centers” enable the emergence of environments imbued with 
the quality of life. 

2.4 From the Mechanical System to an Organic Approach 

In his final book Battle for the Life and Beauty of the Earth: A Struggle Between Two 
World-Systems (2012) [8], Alexander draws upon the Eishin campus project in Japan as 
a concrete and paradigmatic illustration of an alternative architectural paradigm oriented 
toward the creation of living and human environments. He articulates a dualistic opposi-
tion between two systemic worldviews: “System-A”, organic and human-centered, and 
“System-B”, mechanical and technocratic. The latter, which dominates modern archi-
tectural practice, is governed by “regulations, procedures, categories, money, efficiency, 
and profit” and epitomizes the instrumental rationality of industrialized design. In con-
trast, “System-A” is founded on the principle that “creation and production are organic in 
nature and are guided by human judgments which come from the underlying wholeness 
of situations”. Unlike the abstract and disembodied methods of “System-B”, “System-
A” is a “real process” of design enacted in situ, through direct engagement with matter, 
scale, and context, in order “to do that thing, or make that decision, which increases life 
in the buildings”. The conflict between these two world-systems is ontological rather 
than stylistic: “System-B”, disconnected from “wholeness” and the “depths of human 
feeling”, engenders “deserts” and “physical fragments which somehow reflect the divi-
sions and emptiness of our inner lives”. The structural distinction between standard 
mechanistic construction and direct, life-oriented building processes is schematically 
articulated in Fig. 4, highlighting the operational divergence between fabricated and 
generated structures. 

In response, Alexander formulates the “nine principles of working”, an ethical and 
holistic framework for generating a built environment imbued with “life” and “beauty”. 
These principles emphasize the living, organic, iterative, and participatory character of 
the design and construction process, understood not as a linear or abstract sequence but
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as a recursive unfolding rooted in place, human interaction, and locally situated acts that 
mutually reinforce one another. 

To achieve this, it is necessary to develop a “pattern language”, a coherent set of inter-
related instructions and relations which, like a “poem”, capture the “hopes”, “dreams”, 
and “feelings” of users in order “to generate a living structure”. The architect of the 
future must therefore renounce the role of draftsman and become a “builder-architect” 
who, guided by “wholeness” and “feeling”, initiates generative processes capable of 
creating a world “in which animals, plants, trees, flowers, fish, and birds will all be at 
home, with us, in this living space”. 

This revolution, which reconnects architecture to “goodness” and “human compas-
sion”, extends to other domains, notably software development, which may be envisioned 
as the new “natural genetic infrastructure of a living world”. 

Fig. 4. The two construction diagrams: standard and direct [8]. 

3 Systems Thinking Within Christopher Alexander’s Theory 
of Design 

The increasing complexity of the world highlights the limits of classical analytical think-
ing, which is unable of fully apprehending its richness and dynamics. From biology to 
mathematics and neuroscience, various disciplines have revealed the necessity of mov-
ing beyond reductive and fragmentary modes of analysis. Systems thinking has emerged 
in response to this recognition, offering a holistic understanding rooted in the study of 
interactions and organizational processes. 

In his writings, Christopher Alexander cites authors who influenced his ideas, such as: 
W. Ross Ashby [12] and Norbert Wiener [13] for cybernetics, stability, and the concepts 
of feedback and regulation, Poincaré [14] for the distinction between a discussion of 
method and a discussion of discipline and D’Arcy Thompson [15] for the idea of form 
as a diagram of forces. He also invokes contemporary thinkers exploring wholeness and 
complex systems including David Bohm [16], Francisco Varela [17], Brian Goodwin 
[18], Fritjof Capra et Stuart Cowan [19]. 

The presence of these references substantiates the hypothesis that his thought may 
be constructed as an extension of systems thinking, whose objective is the modeling
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and comprehension of complex systems as coherent whole. The following analysis dis-
tinguishes between the descriptive exposition of Alexander’s arguments and the inter-
pretive alignment of his concepts with first- and second-order cybernetics. This proce-
dure allows, for each phase, the extraction of a distinct systemic insight that exceeds 
descriptive commentary and clarifies the epistemological transformation of his design 
logic. 

3.1 From Classical Cybernetics to Algorithmic Thinking 

In Notes on the Synthesis of Form, Christopher Alexander elaborates a formalization of 
the architectural design process founded on the hierarchical decomposition of problems 
and the introduction of “misfit variables”. Design is thereby conceived as a problem-
solving procedure analogous to engineering, wherein the identification and hierarchical 
ordering of binary indicators (0 for adaptation, 1 for misfit) enables the assessment of 
a solution’s conformity or non-conformity with the system of constraints defining the 
problem. [13]. The objective is the attainment of an overall state of “fit”, that is, a condi-
tion of equilibrium achieved through the minimization of misfits [12]. This reasoning is 
grounded in an arborescent decomposition of subproblems, comparable to a hierarchical 
structural model [20]. 

This methodological orientation situates Alexander’s approach within the paradigm 
of first-order cybernetics, characterized by a quantitative approach and the reliance on 
computational tools, privileging feedback, regulation and the pursuit of stability through 
the reduction of deviations. First-order systems thinking extends this epistemological 
framework, “relying on quantitative methods and on computational tools in order, beyond 
the mere understanding of the system, to attempt to predict its behavior” [21]. Within this 
perspective, architectural design is conceived as a homeostatic system, whose purpose 
is the minimization of perturbations and the restoration of equilibrium [22]. 

Alexander’s propositions therefore reflect the profound influence of these intellec-
tual currents on his theoretical outlook, while simultaneously exposing their limita-
tions. By reducing design to a calculative and algorithmic formalism, this perspective 
risks neglecting the qualitative and experiential dimensions of spatial design [23, 24]. It 
equally fails to apprehend the genuinely “living” and emergent nature of architectural 
systems, a dimension that resists reduction to binary variables or purely computational 
logics. Beyond conventional interpretations of Notes as a rational design method, this 
reading reveals an early formulation of architecture as a self-regulating system struc-
tured by hierarchical control and negative feedback. The systemic novelty lies in the 
conceptualization of design as a controlled homeostatic mechanism. 

3.2 From First-Order Cybernetics to the Emergence of Qualitative Properties 
and Self-Organization 

Through his works A Pattern Language et The Timeless Way of Building, Christopher 
Alexander develops a vision of design that translates the foundational principles of 
second-order cybernetics into a generative framework. In A Pattern Language, he con-
ceived a system structured around 253 “patterns”, organized into an interconnected 
network that functions as a relational “language” linking recurrent problems to their
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contextual solutions. This structuring into a “web of networks” [25] constitutes a deci-
sive break from hierarchical and a top-down logic of first-order cybernetics, aligning 
instead with a systemic mode of thought predicated on the openness of systems to their 
environment. 

Alexander’s approach mobilizes core notions such as interconnection and self-
organization, defining attributes of complex adaptive systems [26–29]. The system is 
no longer understood as a fixed or static entity, but rather a dynamic interplay between 
order and disorder, in which nonlinear interactions cannot be predicted from the sum of 
their parts. This movement toward “living”, structured complexity, driver by processes of 
transformation and positive feedback loops that amplify initial perturbations, constitutes 
a fundamental condition of systemic viability [30]. 

In The Timeless Way of Building, Alexander radicalizes this perspective through the 
introducing of “the quality without a name”, a universal attribute of truly living environ-
ments. This conceptual shift signals a transition toward second-order cybernetics [31], 
wherein design system is theorized as a process of self-organization and autopoiesis [17]. 
The design system is thus no longer perceived as a set of constraints to be balanced, 
but as a network of generative processes which, through interaction and recursive feed-
back, produce both internal coherence and adaptive flexibility. This dynamic resonates 
with what systems theory describes as the coexistence of two fundamental movements, 
maintenance (homeostasis) and evolution (emergence), ensuring both the survival and 
the transformation of complex systems [32]. 

Alexander’s corpus anticipates morphogenetic processes through which form 
emerges, transforms, and self-organizes [18]. It advances a conceptual framework allow-
ing a shift from rigid formal optimization to a qualitative, open-ended, and context-
sensitive mode of design exploration. Situated within the broader paradigm of com-
plexification, wherein the multiplication of relationships and organizational levels gives 
rise to their emergent properties irreducible to the mere sum of elements, this approach 
converges with the “ecology of mind” [33] which conceives the interdependence of 
human, natural, and technical systems, as well as with “radical constructivism” [34], 
which emphasizes the reflexive role of the observer in the construction of reality. At 
the same time, it reframes the built environment as a living, adaptive system endowed 
with the capacity for emergence and continual transformation. Here, the reference to 
second-order cybernetics functions not merely as metaphor, but as an epistemological 
framework for understanding the designer’s reflexive participation within the design 
system itself [29]. 

Taking together, A Pattern Language and The Timeless Way of Building epitomize the 
paradigmatic shift from first-order cybernetics, dominated by regulation and hierarchical 
control, toward second-order cybernetics, grounded in principles of self-organization, 
emergence, and evolution. Collectively, they furnish a foundational theoretical basis 
for reimagining architectural design as a living, adaptive, and morphogenetic process, 
marking the transition from mechanical stability to organic coherence within design 
theory. Patterns are reinterpreted here as operative units within a self-organizing rela-
tional system, and the systemic insight resides in the shift from regulation to generative 
interaction, whereby architecture is no longer stabilized but continuously reorganized 
through recursive feedback.
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3.3 From Second-Order Cybernetics to a Morphogenetic Code 

With The Nature of Order, Christopher Alexander enacts a profound epistemologi-
cal reorientation, moving beyond the analytical and deductive paradigms of hierarchi-
cal decomposition to articulate a vision grounded in morphogenesis and the systemic 
coherence of form. His ambition is to “reconcile the built environment with nature” by 
transposing into human-made systems the self-coherent mechanisms characteristic of 
natural processes. The central concept of this proposition lies in the notion of “whole-
ness”, conceived not as a mere aggregation of discrete parts but as a generative totality in 
which each constituent element “center”, mutually reinforces and intensifies the others 
within a recursive dynamic. This concept converges with the systemic definition of a 
system as “a set of elements in dynamic interaction, organized with respect to a purpose” 
[30], yet it redefines its scope by highlighting the system’s capacity to generate its own 
components and to produce new forms through emergence [35]. 

This approach, emphasizing recursive circularity, self-organization, and the intrinsic 
dynamics of systems, is situated squarely within the framework of second-order cyber-
netics and resonates with the theories of autopoiesis [17], in that it understands the built 
environment as a network of processes able both to regenerate themselves and to sustain 
their coherence, while also engaging with research on complex adaptive systems. [36] 
that variety and local interactions generate adaptation and global transformation. The 
indissoluble unity of human, natural, and technical systems thereby constitutes the very 
basis of vitality in built environments, articulated through the reference to the “ecology 
of mind” [33]. 

The fifteen fundamental properties of life defined by Alexander, such as “levels 
of scale, strong centers, or boundaries”, constitute, within this framework, genuine sys-
temic criteria for assessing the dynamic equilibrium of architectural environments. These 
properties recall the principles of hierarchy and levels of organization [20], they are 
reinterpreted through a morphogenetic lens, wherein evolution results from the mutual 
intensification of centers. This process engenders diversity and complexity, guiding the 
self-organizing unfolding of form [18]. 

The subsequent volumes further expand this theoretical edifice. In A Vision of a 
Living World, Alexander introduces the idea of public space as a locus of adaptive 
morphogenesis, an arena in which the built environment evolves organically in response 
to collective patterns of inhabitation and social interaction. In The Luminous Ground, he  
deepens this inquiry through an ontological turn by advancing a theory of “knowledge 
through building” and foregrounding the constitutive role of the “I” within the observed 
system. This perspective resonates with the principles of “radical constructivism” [37] 
according to which the observer is inseparable from the system they engage. Following 
von Foerster’s dictum that the observer is part of the observed system, architectural design 
emerges as a recursive process in which acts of perception, drawing, and construction co-
generate the spatial order [38]. This reflexive dimension confirms Alexander’s affiliation 
with second-order cybernetics, in which the observer is never external to the system 
but actively participates in its production and transformation. Within this reading, the 
fifteen properties are recast as functional indicators of morphogenetic coherence in a 
second-order cybernetic logic, and the novelty lies in the articulation of wholeness as
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a self-referential organizing principle through which form emerges via the recursive 
reinforcement of centers. 

3.4 From Order to Ethics 

In his last major work, The Battle for the Life and Beauty of the Earth: A Struggle 
Between Two World-Systems, Christopher Alexander enacts a synthesis of his theoretical 
corpus through its application to the large-scale construction of the Eishin campus in 
Japan. Within this project, he articulates a confrontation between two paradigms of 
design: “System-B”, representing the dominant logic of modern architecture, centered on 
efficiency, profit, and control, and prone to produce functional yet lifeless environments; 
and “System-A”, embodying a contextual, adaptive, and life-oriented mode of production 
oriented towards wholeness and living coherence. The opposition between “System-
B” and “System-A”, between the “fabricated process” and the “living process”, the 
“designed structure” and the “generated structure”, can be interpreted as the architectural 
transposition of the epistemic transition from first- to second-order cybernetics. While 
“System-B” operates within a linear, hierarchical, and reductive logic, characteristic 
of first-order regulation through negative feedback loops aimed solely at maintaining 
equilibrium [22], “System-A” aligns with the principles of second-order cybernetics [17, 
29] privileging self-organization, adaptability, and the emergence of novel configurations 
through positive feedback drive the transformation and evolution of complex adaptive 
systems [27, 36]. 

The contribution of this book is dual. First, it validates the applicability of Alexan-
der’s theoretical principles, “patterns” and “wholeness”, to complex, large-scale design 
contexts, demonstrating their operational coherence where the interdependence of actors, 
constraints, and environmental conditions mirrors the systemic definition of a system 
as “a set of elements in dynamic interaction, organized with respect to a purpose” [30]. 
Second, expands the discourse by introducing an ethical and philosophical dimension 
that calls for moving beyond the mere technical optimization of “System-B” towards 
the creation of environments imbued with life and beauty, capable of supporting both 
the psychological and biological dimensions of human beings [33, 39]. In this respect, 
Alexander converges with the tenets of complexity theory [35], underscoring that the 
vitality and evolution of built environments depend on their ability to reconcile continuity 
and change, stability and innovation. 

From a second-order cybernetic standpoint, design cognition is reconceived as an 
embodied and situated process: the architect ceases to be an external observer and 
becomes an integral component of the system, participating affectively and perceptually 
in its emergent order [40]. This perspective redefines architectural agency as a recur-
sive interaction between perception, conception, and material transformation, a dynamic 
through which the designer co-produces the evolving coherence of the environment. 

Ultimately, The Battle for Life and Beauty of the Earth constitute both a critique 
and an alternative to the dominant technocratic paradigm of architectural production. 
It urges discipline to conceive of forms that are intrinsically “living” and “beautiful” 
forms capable of self-organization and emergence, while articulating a fertile synthesis 
between operational efficiency and contextual responsiveness. In doing so, Alexander 
situates architectural practice within a systemic and humanist framework and reaffirms
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the inseparability of ethics and life in the production of the built world [39, 41]. Within 
this framework, System-A can be interpreted as an ethical extension of second-order 
cybernetics, in which ethics becomes an intrinsic regulatory dimension of living systems 
and architectural agency is redefined as a recursive ethical–systemic practice. 

4 Results and Discussion: The Systemic Heritage of Christopher 
Alexander in Architectural Design 

Christopher Alexander progressively enacted, through his major works, an epistemo-
logical transition that reoriented architectural design from a paradigm of control and 
regulation toward a systemic mode of thought. His intellectual trajectory, as attested in 
the literature, delineates a movement away from the framework of first-order cybernet-
ics marked by functionalist determinism and the pursuit of regulatory efficiency toward 
second-order cybernetics, grounded in holism, self-organization, and the intrinsic vitality 
of systems. This transformation unfolds through a conceptual movement that leads from 
analytical tools such as “fit” and “diagrams”, conceived as tools for optimizing formal 
coherence, to the elaboration of patterns conceived as generative principles enabling the 
emergence of coherent and living forms. Alexander’s thought subsequently attains a dis-
tinctly philosophical dimension through the introduction of the concepts of “wholeness” 
and the “I”, which inscribe the act of design within a participatory ontology resonant with 
radical constructivism. This ontological turn situates the designer not as an external oper-
ator but as a co-constitutive agent within the dynamic processes of form-generation, thus 
aligning architectural cognition with the reflexive epistemology of second-order systems 
theory. The culmination of this trajectory is articulated in the ethical and paradigmatic 
opposition between “System-A / System-B”, which posits the superiority of cooperative, 
self-organizing, and morphogenetic processes over mechanistic, efficiency-driven log-
ics. This dichotomy asserts that the vitality and beauty of the built environment emerge 
from processes of collective adaptation and emergent order rather than from prescriptive 
control. 

Viewed as a system and oriented by the pursuit of a “living order”, Alexander’s body 
of work permits the formulation of a systemic design methodology articulated through 
four distinct yet interrelated phases, within which architecture is conceived as achieving 
coherence, vitality, and ecological continuity both as a product and as a process of 
life. It is within this analytical reconfiguration that the specific systemic contribution 
of the present article is located, grounded in the progressive abstraction and conceptual 
consolidation of recurrent operations identified across Alexander’s writings. 

Finally, derived directly from the preceding analysis, a graphical summary is pro-
vided modeling Alexander’s systemic methodology and its orientation toward an ontol-
ogy of life (see Fig. 5). Four phases are defined and each of them emerges from the 
condensation of empirically identified concepts rather than from an abstract theoretical 
construction. 

(1) Analytical Phase. This phase is grounded in a formalization of design through the 
hierarchical decomposition of problems and the reduction of “misfit variables”, in 
coherence with first-generation cybernetics. It corresponds to the logic of regu-
lation governed by negative feedback loops, oriented toward the maintenance of
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equilibrium through the elimination of deviations. This approach reflects a mode of 
reasoning marked by linear causality and the search for homeostasis wherein design 
is conceived as a process of correction rather than generation. This phase condenses 
the logic of control articulated in Notes on the Synthesis of Form. 

(2) Generative Phase. Grounded in a logic of generativity and self-organization, this 
phase marks the point at which “living order” becomes the guiding principle of form 
production. The system is here analogized to a living organism, whose metabolism 
relies on a pattern language that governs its capacity for transformation and adapta-
tion. Generativity, in this sense, sustained by positive feedback loops that produce 
variation and enable systemic evolution to ensure the survival of systems. This phase 
synthesizes the systemic rupture introduced by A Pattern Language and The Timeless 
Way of Building. 

(3) Morphogenetic Phase. Reconceptualized as a process of living growth, this phase 
is where wholeness and the fifteen fundamental properties of life function as sys-
temic criteria for evaluating the vitality and coherence of the built environment. 
This perspective converges with the principles of systems dynamics, emphasizing 
flows, recursive interactions, and nonlinearity as generators of emergent behav-
iors. The “centers” identified by Alexander function as endogenous variables that, 
through iterative interaction, reinforce both the structural and functional coherence 
of the “living system”. Morphogenesis thus becomes the expression of a recursive 
logic in which local interactions yield global coherence. This phase crystallizes the 
ontological expansion formulated in The Nature of Order. 

(4) Ethical Phase. This phase confers upon Alexander’s methodology a normative and 
ethical dimension. It illustrates the necessity of articulating analytical (computa-
tional) efficiency with contextual sensitivity, to create environments imbued with 
life and beauty. Here, design is no longer defined by optimization alone but by its 
orientation toward the preservation and flourishing of life. This phase reintroduces 
the systemic problem of finality that directs architectural action and informs design 
decisions. The architect’s task thus becomes not the imposition of form, but the facil-
itation of processes that allow living order to unfold. In this respect, the ethical phase 
reorients practice toward situational judgment, participatory decision-making, and 
context-sensitive intervention. This phase affirms that architectural practice must 
resist mechanical production logics and cultivate generative processes that sustain 
life and beauty, as articulated in the critique of the two world-systems developed in 
The Battle for the Life and Beauty of the Earth.
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Fig. 5. Modeling a systemic methodology of design. 

Structured around four distinct yet interconnected phases, the diagram is organized 
along two epistemic axes that shape its conceptual framework. The vertical axis expresses 
the transition from a closed system, based on regulation and stability, to an adaptive and 
dynamic system characterized by complexity and recursively. The horizontal axis, in 
turn, articulates systemic openness, defined by the capacity for self-organization, emer-
gence, and autopoiesis, with meta-systemic reflexivity, which refers to the designer’s 
critical and normative awareness. These two axes intersect at a nodal point, the principle 
of “Living Order”, an ontological attractor that unifies the logics of analysis, regulation, 
generation, and ethics within a dynamic framework of systemic coherence. 

The intersection of these axes generates four quadrants, each corresponding to a spe-
cific phase of the design process. The analytical quadrant refers to hierarchical decom-
position and regulation through negative feedback; the generative quadrant introduces 
the logic of patterns and self-organization; the morphogenetic quadrant conceives form 
as an emergent and evolutionary process; and finally, the ethical quadrant confers upon
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the whole a normative dimension oriented toward the preservation of life. The figure 
translates conceptual sequences into an operational matrix for design interpretation. 

The diagram encapsulates Christopher Alexander’s shift from a regulatory paradigm 
to a systemic logic of design, articulating an epistemology of the living where the designer 
becomes a co-constitutive agent and architecture emerges as the expression of a living 
order integrating cognition, generativity, morphogenesis, and ethics. This framework 
differentiates itself from existing systemic and generative models by integrating ethics 
as a structural component rather than an external constraint. 

It extends current applications of Alexander in AI-driven and pattern-based genera-
tive design by redefining “living order” as a dynamic evaluative criterion for algorithmic 
decision-making, not merely as a metaphorical reference. 

5 Conclusion 

Christopher Alexander’s intellectual legacy transcends the boundaries of architecture, 
offering a scientific and conceptual framework of enduring relevance. Its primary theoret-
ical contribution lies in the articulation of architecture as a systemic process grounded in 
wholeness, recursive coherence, and morphogenetic organization. A second contribution 
resides in the formalization of “living order” as both an epistemological and operational 
principle, redefining design as an emergent and self-regulating process rather than a pre-
scriptive act. Finally, his work advances an ethical-systemic model in which the designer 
is repositioned as a co-constitutive agent within evolving spatial systems. 

Rooted in the interrelated notions of patterns, wholeness, and self-organizing sys-
tems, his work establishes structuring principles through which the complexity of both 
human and built environments can be comprehended and cultivated. These concepts 
continue to exert influence across a wide spectrum of domains, not only in architecture 
and urbanism, but also in ecology, social sciences, artificial intelligence and genera-
tive design. Alexander’s body of work thus persists as a conceptual matrix capable of 
reconfiguring design thinking and opening new transdisciplinary horizons. 

Within the field of AI and computational design, Alexander’s ontology of life can 
inform concrete generative protocols by orienting algorithms toward the identification 
and reinforcement of spatial structures that display coherent hierarchies, mutually sup-
portive centers, and relational continuity, rather than limiting performance criteria to 
abstract parametric or geometric optimization. In this perspective, his framework pro-
vides an operational and normative reference through which algorithmic outputs may be 
assessed according to their capacity to sustain spatial coherence, experiential richness, 
and systemic vitality. 

In this convergence between living and artificial systems, Alexander’s thought invites 
the redefinition of design as a living process, an emergent articulation between human 
intentionality, systemic adaptation, and the evolving complexity of the world. 

References 

1. Alexander, C.: Notes on the Synthesis of Form. Printing. Harvard Univ. Press, Cambridge, 
Mass. (1964)



Toward an Ontology of Life 19

2. Alexander, C.: A Pattern Language: Towns, Buildings, Construction. Oxford University Press, 
New York (1977) 

3. Alexander, C.: The Timeless Way of Building. Oxford University Press, New York (1979) 
4. Alexander, C.: The Nature of Order (Book 1): The Phenomenon of Life: An Essay on the Art 

of Building and the Nature of the Universe. Center for Environmental Structure, Berkeley, 
Calif. (2002) 

5. Alexander, C.: The Nature of Order (Book 2): The Process of Creating Life. Center for 
Environmental Structure, Berkeley California (2002) 

6. Alexander, C.: The Nature of Order (Book 3): A Vision of a Living World: An Essay on the 
Art of Building and the Nature of the Universe. Center for Environmental Structure, Berkeley, 
Calif. (2005) 

7. Alexander, C.: The Nature of Order (Book 4): The Luminous Ground. Center for Environ-
mental Structure, Berkeley California (2004) 

8. Alexander, C., Neis, H., Alexander, M.M.: The Battle for the Life and Beauty of the Earth: 
A Struggle Between Two World-Systems. Oxford University Press, New York (2012) 

9. Mehaffy, M.W., Jiang, B.: Reassessing Christopher Alexander’s theory of urban morphogen-
esis. Comput. Urban Sci. 5(1), 36 (2025) 

10. Azeez, H.H., Sharbaf, M., Zamani, B., Kolahdouz-Rahimi, S.: Applying pattern language to 
enhance IIoT system design and integration: from theory to practice. Information 15(10), 595 
(2024) 

11. Postle, B., Salingaros, N.A.: LLM and pattern language synthesis: a hybrid tool for human-
centered architectural design. Buildings 15(14), 2400 (2025) 

12. Ashby, W.R.: An Introduction to Cybernetics. Martino Publishing, Mansfield Centre, CT 
(1956) 

13. Wiener, N.: Cybernetics or Control and Communication in the Animal and the Machine. MIT 
Press, Cambridge, MA, USA (1948) 

14. Poincare, H.: Science and Method. Forgotten Books (1908) 
15. Thompson, D.W.: On Growth and Form. Must Have Books (1917) 
16. Bohm, D.: La plénitude de l’univers. Rocher, Monaco (1980) 
17. Maturana, H.R., Varela, F.J.: Autopoiesis and Cognition: The Realization of Living. D. Reidel 

Pub. Co, Dordrecht, Holland; Boston (1980) 
18. Goodwin, B.: How the Leopard Changed Its Spots: The Evolution of Complexity. Princeton 

University Press, Princeton (1994) 
19. Van der Ryn, S., Cowan, S.: Ecological Design. Island Press, Washington, D.C (1996) 
20. Simon, H.A.: The Architecture of complexity. In: Facets of Systems Science, pp. 457–476, 

Springer US, Boston, MA (1962) 
21. Forrester, J.W.: Industrial Dynamics. Martino Publ, Mansfield Centre, Conn (1961) 
22. Donnadieu, G., Karsky, M.: La systémique: penser et agir dans la complexité. Liaisons, 

Rueil-Malmaison (2002). (in French) 
23. Christopher, A.: The State of the Art in Design Methods. Portsmouth, UK (1971) 
24. Cross, N.: Developments in Design Methodology. Wiley, Chichester; New York (1984) 
25. Watts, D.J., Strogatz, S.H.: Collective dynamics of ‘small-world’ networks. Nature 393(6684), 

440–442 (1998) 
26. Capra, F.: The Web of Life: A New Scientific Understanding of Living Systems. Anchor 

Books, New York (1997) 
27. Kauffman, S.A.: The Origins of Order: Self-Organization and Selection in Evolution. Nachdr. 

Oxford Univ. Pr, New York (1993) 
28. Le Moigne, J.L.: La modélisation des systèmes complexes. Dunod, Paris (2007). (in French) 
29. Von Foerster, H.: Cybernetics of cybernetics. In: Communication and Control in Society, 

Gordon and Breach (1979)



20 K. Barouni et al.

30. Le Moigne, J.L.: La théorie du système général: théorie de la modélisation. Paris (1977). (in 
French) 

31. Von Foerster, H.: Observing Systems. Intersystems Publications, Seaside, Calif. (1984) 
32. Morin, E.: La méthode. Points, Paris (1977). (in French) 
33. Bateson, G.: Steps to an Ecology of Mind. University of Chicago Press ed. University of 

Chicago Press, Chicago (1972) 
34. Von Foerster, H.: Cybernetics: circular causal and feedback mechanisms in biological and 

social systems. Philos. Sci. 20(4), 346 (1953) 
35. Prigogine, I., Stengers, I.: La nouvelle alliance: métamorphose de la science. Gallimard, Paris 

(1979). (in french) 
36. Holland, J.H.: Hidden Order: How Adaptation Builds Complexity. Perseus Books, Cambridge, 

Mass (1995) 
37. von Glasersfeld, E.: Radical Constructivism. Taylor and Francis, Hoboken (1995) 
38. Glanville, R.: Try again. Fail again. Fail better: the cybernetics in design and the design in 

cybernetics. Kybernetes 36(9/10), 1173–1206 (2007) 
39. Salingaros, N.A.: Connecting to the world: Christopher Alexander’s tool for human-centered 

design. She Ji: J. Des. Econ. Innov. 6(4), 455–481 (2020) 
40. Varela, F.J., Thompson, E., Rosch, E.: The Embodied Mind: Cognitive Science and Human 

Experience. MIT Press, Cambridge, Mass (1992) 
41. Mehaffy, M.W., Salingaros, N.A.: Design for a Living Planet: Settlement, Science, and the 

Human Future. Sustasis Press, Portland, Oregon (2015)


	Toward an Ontology of Life. A Systemic Reinterpretation of Christopher Alexander’s Work
	1 Introduction
	2 Towards a Chronological Review of Alexander’s Work
	2.1 Early Attempts at the Synthesis of Form
	2.2 The Emergence of a Language: The Theory of Patterns and the Quality Without a Name
	2.3 The Ontology of Order: Towards a Living Architecture
	2.4 From the Mechanical System to an Organic Approach

	3 Systems Thinking Within Christopher Alexander’s Theory of Design
	3.1 From Classical Cybernetics to Algorithmic Thinking
	3.2 From First-Order Cybernetics to the Emergence of Qualitative Properties and Self-Organization
	3.3 From Second-Order Cybernetics to a Morphogenetic Code
	3.4 From Order to Ethics

	4 Results and Discussion: The Systemic Heritage of Christopher Alexander in Architectural Design
	5 Conclusion
	References


