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URBAN NON-MECHANICAL CODE AND PUBLIC SPACE 

Aleksandra Đukić1

Faculty of Architecture, University of Belgrade, Bulevar Kralja Aleksandra 73/II, Belgrade, 
Serbia, adjukic@rcub.bg.ac.rs
Valentina Milovanović
Faculty of Architecture, University of Belgrade, Bulevar Kralja Aleksandra 73/II, Belgrade, 
Serbia, valentina.mil@live.com
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Faculty of Architecture, Civil Engineering and Geodesy, University of  Banja Luka, Stepe Ste-
panovića 77/II, Banja Luka, Republic of Srpska, Bosnia and Herzegovina, dubravko.aleksic@
aggf.unibl.org

ABSTRACT 

Aligning urban planning and architectural design into mechanical production branches, as well 
as acting in the same way, leads to certain problems that mostly affect humans as primary 
users of every urban space. Elements which form cities are often a product of inadequate 
mode of thinking and interpreting of urban-architectural code. Turning off the real principles 
that underlie human life and existence of its natural environment, implies the creation of in-
adequate conditions and spaces with low “lifeness” and usability. Lack of “lifeness” in public 
spaces is reflected in features such as unattractiveness and inaccessibility, but also in the way 
of their using (major absence of user retention, usage only in necessary situations etc). Key to 
regeneration and further development of urban and architectural activities is echoed in enabling 
more quality and intense communication between space and users. By identifying and studying 
parameters the non-technical idea is based on, and through detection of established relations 
between them, it is possible to obtain relevant information and response to prevailing problem 
of current mechanical way of understanding nature, but also creating urban spaces which do 
not correspond to essence of people. Accordingly, the main idea of this paper is to present a 
new scientific andresearch approach, based on the integration and overlapping knowledge 
from completely different areas of science and everyday life. Non-mechanical approach is 
based on seven basic parameters, such as: attractors, fractals, iteration, algorithms, organized 
complexity, networking and manifest patterns. Recognition of each of these parameters in na-
ture and structure of the human body, is kind of confirmation that their application in urban and 
architectural domain could bring a wide range of positive characteristics. So, it will be easier 
to overcome and solve the problems that arise as an outcome of the mechanical perception of 
nature and corresponding actions in cities. 

Keywords: Non-mechanical, Code, Space Lifeness, Public Space

Introduction 
Incredible variety and complexity of life, in its essence is encoded in a very simple way. The 
reason for this is reflected in the way in which the DNA structure of living beings functions. It 
produces infinitenumber of different patterns, but it is essentially based on merely four simple 
molecules - adenine, thymine, cytosine, and guanine. Regardless of whether it is a human, 
as the most important representative of nature in the observed context, or any other plant or 
animal species, the principle of their formation and further functioning is the same. These are 

1 corresponding author
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complex systems that are made up of a series of interconnected simple elements. In this way, 
we come to what the “natural code” actually implies, and what is ultimately reflected in every-
thing that life is. Observing the complexity of life systems, but also the fact that people are at 
the same time natural beings and the primary users of urban spaces - cities, the idea arises 
that the actions of man in the urban-architectural domain (but in other areas, as well) should be 
harmonized with the basic parameters based on which the “natural code” is defined. In a certain 
way, Jencks (1997: 14) confirms the “natural code”, when he says that architects, designers 
and artists - as perhaps Ruskin argued - should look into their hearts and study the patterns. 
They show one different aesthetics: the aesthetics of life.
Bearing in mind the issues caused by the “mechanical” approach to scientific research, and 
later in practical work in the areas of architecture and urbanism, it can be concluded that the 
actions of man in these spheres should be based on what is represented by the “non-mechan-
ical code”. By explaining the new scientific approach, based on the collection and overlapping 
of knowledge from various fields of everyday life and science, while proving its equivalence 
with the natural structure, it is possible to define the possibility and manner of “non-mechanical 
code” application in the urbanistic and architectural context. Therefore, the transposition of the 
“non-mechanical” ideas in the spatial area, enables the formation of urban and architectural 
model code, with characteristics corresponding to the nature, i.e. to the essence of human be-
ings. The expected outcome of the application of the new “non-mechanical” code is to achieve 
the desired manifest pattern, more precisely, to open public city spaces with an adequate de-
gree of “lifeness” (which is conditioned by the “event” as the outcome of the interaction between 
the user and the city area). The manifest pattern, which is the result of the application of a 
“non-mechanical” approach, represents only one (final) of the total of seven parameters. Frac-
tals, algorithms, iterations, attractors, organized complexity and networking, are the remaining 
factors that mutually might contribute to the creation of an urban environment which would be 
in line with the nature of the primary users - people. Jacobs (1961: 432) also discusses complex 
issues, and claims that this is not an unorganized complexity for which statistical methods have 
a solution. Namely, this is a problem that involves simultaneous confrontation with a fairly large 
number of factors, interconnected in the organic wholeness. 

Attractors, fractals and iterations
The representation of all seven parameters of the new approach to scientific research, which 
integrates and/or overlaps knowledge from different scientific domains and everyday life in a 
unique way, is recognized in the process of creating manifest patterns in the overall natural 
structure (including human), practical and theoretical urban-architectural activities, but in many 
other areas as well. An innovative “non-mechanical” way of thinking and acting is reflected 
in the merging and interaction of everything defined through terms of networking, organized 
complexity, algorithms, iterations, fractals and attractors, with the aim of creating a specific 
manifest pattern. When it comes to the final result of the processes that take place in the fields 
of architecture and urbanism, i.e.the appearance of open public spaces, the factor of authen-
ticity is indispensable. Mitchell (2005: 89) points out that even new technological capabilities 
are not always wisely used. Our new capacities for digital enabling of diversity and constructing 
unusual and irregular shapes, is sometimes developed only for the needs of sensational ef-
fects. However, the ingenious architects are starting to look beyond the short-term effect of the 
seductive surprise factor, and find new ways to react and respond. This new method excludes 
uniformized simplification and complies with the requirements of urban complex conditions.
Dobbins (2009: 74) distributes all elements of urban design into three spheres, which are in 
continuous interaction with one another: the physical environment, human activity and connec-
tions between them. Each area is made up of a set of characteristics that people are familiar 
with through their everyday experience. The most relevant ones for public space, urban design 
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and citizen engagement will be described in the paper. Dobbins further describes that the phys-
ical environment is composed of two parts: originally formed nature - soil, water, ecosystem, 
etc., and built structures that are the product of human activity over time - buildings, streets, and 
infrastructure and similar. Human activity is what people do, occasionally or often: work, sleep, 
play, driving, speech, etc. However, according to Dobbins’ opinion, the most interesting issue is 
the relation between the physical environment (space) and human activity (user). In this way, 
we come to what the parameter of the attractors signifies in the areas of urbanism and archi-
tecture. In nature, attractors are recognized as connecting elements, regardless of whether it 
is their equalisation with connective tissues or with the process of crossing the parents’ genetic 
traits through reproduction. The causal and consequential relationship in the functioning of all 
parts of the human body causes all of its actions, reactions and states. Generally, the outcome 
of the activity of the attractor is related to the genesis and maintenance of life. Transposed in 
the urban-architectural domain, attractors are elements that enable the establishment of an ap-
propriate relationship between the user and space, and finally the state or behavior caused by 
the communication of the participants - an event. Accordingly, architecture is moving away from 
static compilation of separate parts and approaching a system that integrates and interacts with 
dynamic and interactive components (Redi and Schottner, 2005: 174).
The second parameter involved in the procedure of creating a “non-mechanical” urban-ar-
chitectural model refers to the meaning and role of the fractals. The man and his natural en-
vironment are composed of numerous factors, arranged at different levels. This implies that 
manifest patterns that have emerged as a result of human activity - as an outcome of the 
action of living beings - should possess the same feature of layers and diversity at all levels. 
Accordingly, fractalization of an urban site, in the observed relationship, indicates the ability to 
recognize all layers of space and users. By defining the involved spatial fractals and acting in 
the sense of adequate improvement of their characteristics, the requirements for the activity 
of attractors (realization of events), which further influence the formation of “life” of a particular 
city segment, are realized. Communication between users and space should be developed at 
each possible instance, just as the life of a person depends on the stability and functioning of 
all body parts. On the grand scale, the authors Michael Batty and Paul Longley have identified 
a new way of thinking about life - their book, “Fractal Cities,” from 1994, describes a dynamic, 
pulsating form of city growth and its death. [...] Real cities are completely different from mech-
anistic models that Le Corbusier and other modernists imposed on the life process in the city, 
and with the fractal paradigm in mind, planners can now approach the “fine-grained” and subtle 
growth, and work with it (Jencks, 1997: 11). It can be concluded that fractals are one of the key 
parameters for an adequate “non-mechanical” approach to architectural and urban planning 
activities, which in contemporary times has to be up to date with new developments and the 
advancement of technology, but also with the essential characteristics of the people as the 
primary users of the city. In line with the reasoning given by Jenks, the shift and moving away 
from the deep-rooted “mechanical” ideology is possible, even through appropriate treatment of 
simple and fragmented urban formations.
When analyzing different types of fractals, which can be recognized in the overall natural en-
vironment, it was concluded that they are composed of repeatedly reduced versions of their 
own structure. They appear in an identical, partially or completely transformed form, with man-
datory retention of essential characteristics. Apart from the presence of fractal structures, it 
is important to note that the function of nature, among other things, is based on the fact that 
smaller units perform iterations and thus form more complex structures. Using iterations at 
different fractal levels, and including parameters that will be discussed in the paper later on, in 
the end we are able to define a unique outcome - the manifest pattern. One of the examples 
from the world of nature, referring to the iteration parameter, is related to the human DNA 
structure composed of smaller units that iterate. The specific order of repetition of pairs of DNA 
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chains - adenine and thymine, guanine and cytosine, greatly influences the formation of the 
human organism, and its essential physical and character features. As in the example of DNA 
structure, as in all other spheres of life (including urban-architectural), iterations are associated 
with the repetition of a process with the purpose of performing the most efficient task and cre-
ating the highest quality product. The formation and repetition of elements and actions related 
to users and space is necessary in order to correct the existing shortcomings and problems of 
the site, as well as to improve its general conditions. The path towards the desired manifest 
pattern implies constant involvement of iterations, which are a key factor for enabling the action 
of attractors at each fractal level. The gradual process of iterations should depend on the spe-
cific situation and the previously established algorithms, implying the preservation of original 
characteristics and binding in a global sense, with the purpose of the necessary preservation/
achievement of identity and a striking image of the site. The importance of these components 
is confirmed by Arida (2002: 164), emphasising that a man has always strived for identification. 
The identity relies on duality rooted in socio-spatial-temporal infinity: group and spatial identity.

Algorithm, organized complexity, networking and appearance patterns of 
public spaces
Each segment of the nature and the human organism is built based on certain rules, and func-
tions according to the appropriate “recipe”. In addition, the use of algorithms in everyday life 
of people is constantly up-to-date, for example in a code of conduct or dress code, a manual 
for assembling furniture, a recipe for cooking dishes, legal regulations, building norms, etc. 
Having in mind the fact that the man as the basic user of built space actually came from the 
natural world, the significance of the application of the algorithm is unquestionable in terms of 
the adaptability of cities to the user structure. Therefore, transposing this parameter of a new 
scientific approach in the sphere of architecture and urban planning, refers to the creation and 
implementation of guidelines, which would allow the intensive use of space by all users - re-
gardless of the site. Of course, the application of the algorithmic language (urban-architectural 
genotype) will not be unambiguous in all cases, since it would automatically imply production of 
monotony and uniformity of the manifest pattern. It would be changed in relation to the specific 
conditions, more precisely, it would be adjusted to the characteristics of the observed partici-
pants (space and users), through the processes of gradual iterations. Therefore, the urban-ar-
chitectural genotype implies a starting point, a set of conditions and guidelines that have to be 
followed. However, the method of its application must be adapted to the original characteristics 
and the spirit of the observed space, leading to the urban-architectural phenotype, that by its 
application (by including the iteration parameter and attractors) ultimately provides a single 
product - a unique manifest pattern. Therefore, combining appropriate theoretical and empir-
ical knowledge (guidelines derived from previous research on the new approach to scientific 
research and activities in the urbanistic and architectural domain, studying the general char-
acteristics of open public urban spaces, proven and established building norms, etc.) with the 
conditions and characteristics of a specific place, represents a great potential when it comes to 
the process of creating an adequate manifest pattern. The desirability of interdisciplinarity, that 
is, the convenience of taking over and integrating different knowledge in a special form, is sup-
ported by numerous authors of today. For example, the experience arising from the research 
and action program “GRIBa” suggests that architects, planners and urban researchers have 
a common set of responsibilities that enable transdisciplinary research and action programs. 
In that way, in return, it would be possible to achieve identification of creative solutions to the 
complex problems of the city. However, in order to achieve this goal, future generations of 
professionals and researchers have to be trained to work closely together, and to show mutual 
respect of knowledge and skills to one anoother (Després et.al, 2011: 40).
The organized complexity and networking of all segments (and their interrelations) of the final 
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manifest pattern, are crucial features that are achieved through the application of the urban-ar-
chitectural model, based on the new “non-mechanical” approach to scientific research. The 
natural code consists of a series of elements based on simple principles, which become more 
complex through development and interaction. The inclusion of algorithms and iterations at all 
fractal levels, and the action of attractors in the process of forming a particular manifest pattern, 
are parameters that imply the characteristics of organization and complexity. It is well known 
that a man acts in accordance with his character and physical abilities, and that each space 
has its own characteristics and conditions. The consequential activities of the participants (hu-
man and space), whose inclusion is also the basic goal of applying the new “non-mechanical” 
model of urban code, implies understanding and involvement of all necessary factors, as well 
as achieving the parameters of organized complexity. Gehl (2010: 63) expresses his view that 
a “living” city reqiures a diverse and complex city life, where recreational and social activities 
are mixed with the space for necessary pedestrian traffic, and opportunities for participation 
in urban life are open. Unlike Gehl, who primarily deals with users and their entrepreneurship 
when explaining the complexity, Grosz and Eisenman enter into the complexity theme in terms 
of relations between the man and city space. Although the relations between the body and the 
city are very complex and carefully fulfilled with behavioral, regulatory, psychological, legal 
and social components, the physicality of the city and the materiality of the body - relationship 
between exchange and production, habits, comfortism, destruction and reversals - items that 
are yet to be adequately observed as something tangible. The materiality of the city has the 
same order of complexity as the body (Grosz and Eisenman, 2001: 48). Generally speaking, 
cities represent some kind of reflection of events within social, cultural, economic and many 
other aspects. However, in the context of this study, the most important one is the sociological 
point of view - the design and the appearance of urban units, do not determine their own suc-
cess or failure. The role of citizens, that is, accepting or rejecting of built structures by the user 
structure, is crucial for the final image of every urban place.
Synchronization and binding of all factors involved in the entire urban-architectural process 
(from analysis, through conceptual idea, to the implementation of the proposed solution) are 
very important when it comes to creating an appropriate manifest pattern, as an urban phys-
ical structure that constantly communicates with users. This characteristic is recognized in 
the system of the functioning of nature in several ways, and then adjusted to the domain of 
urbanism and architecture. The natural environment functions daily through all its factors, and 
the exclusion of only one of them could lead to the interruption of the continuity of action, as well 
as to the inability to continue the process. One example of natural networking and balance is 
the food chain, in which each participant has a clearly precised role and relation towards other 
participants. The occurrence of any inadequate changes in the nature functioning system could 
cause a disbalance of the whole with irreversible consequences to a comprehensive natural 
structure. Likewise, human actions in cities should be a product of a synchronized and binding 
effect of all the factors involved in the process, which is of particular importance for urban plan-
ning and architectural activity. By establishing and applying a new model of “non-mechanical” 
urban code, there are potentials for interconnection of manifest patterns, as well as the struc-
tures and processes creating them. Therefore, new possibilities are opened for establishing 
“non-mechanical” spaces, which would be adequate to the real human nature. Jacobs (1961: 
433) considers that cities appear as problems within an organized complexity, as is the case 
with other sciences dealing with living organisms. Cities represent situations in which dozens of 
quantities are simultaneously different, but in a subtle and interconnected way. Again, cities are 
like life sciences that do not exhibit only one problem in organized complexity, which explains 
everything - if it is understood. They could be analyzed through a number of other problems and 
segments that, as in the case of science dealing with life issues, are also linked to one another.
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Conclusions 
It is proposed to examine the claim that ‘urban designer is a designer of urban areas’. In 
short, ‘design’ is defined as an act of ‘initiating changes in things created by man’, which was 
extended to ‘change in any environment’, whether it is physical, psychological or virtual con-
version. The term ‘urban’ refers to any human settlement, in its most generic sense (Arida, 
2002: 110). Since it is a matter of human interference in the natural structure, it is necessary to 
base the whole urbanistic and architectural process on the principles of the functioning of na-
ture. Correction of intense, lifeless and uniformized spaces that do not correspond to the user 
structure is possible through the change of attitude and the formation of the model according 
to the principles of the new “non-mechanical” approach to scientific research. By overlapping 
and integrating knowledge from different fields of science and everyday life, in the form of a 
“non-mechanical urban code”, there is a chance to create preferred manifest patterns in cities. 
Lazarevic Bajec (187: 16) confirms that urban perception, as well as its connection with a com-
plex process of knowledge of the environment, is a complex problem that has to be observed 
from several aspects.
One of the key aspects of the living world is the uniqueness of every part of it. Alexander be-
lieves that, if we learn to use life processes in the right way, their essential nature will be the 
creation of structures that are unique since they are perfectly adapted to local and unrepeatable 
conditions. Therefore, if a repetitive structure is built - let’s say a group of houses or business 
objects, a series of windows, and even a series of similar office buildings or private offices - the 
life processes that are used will make each version of the repetitive structure similar, if appropri-
ate. However, each repeating unit, each time it appears, will be slightly different, in line with the 
unique configuration of the circumstances in which it occurs (Alexander, 2005: 364). This claim 
focuses on the importance of the use of life processes and provides a guideline to address 
the global problem of incorrect “mechanical” interpretation of source code (in all spheres of 
everyday life and science). The original code of urbanism and architecture should be properly 
defined, since it represents the basic impulse for exiting the set limits, established architectural 
and urban dogmas, as well as forced school learning and institutions. In case of failure to do 
so, the chances of living in lifeless and uniformed areas are increasing. Ellin believes that 
globalization and accompanying standardization have simultaneously endangered the soul 
and nature of our landscapes, but also of ourselves. A man craves for unique and authentic 
experiences, as well as greater opportunities for freedom of expression. Just as people are 
interdependent, their activities in urban structures are also interdependent (2006: 7). The idea 
of a new scientific andresearch of “non-mechanical” approach and its corresponding action, in 
its core, represents the return to the essence of life, the real way of functioning of nature and 
the inner human being, and as such advocates toact in accordance with the “non-mechanical” 
principles in all spheres of life.
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