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Abstract

The article discusses the ways of evolution of the formation of architectural design in the context of the
informational paradigm of the development of society. The study carried out on the basis objective
methods developed in “informology” as a certain system of knowledge about the processes and tasks of
the transmission, distribution, processing and transformation of information. The purpose of the article is
to identify trends in the formation of an integrated information space interactively connected with the
environment. The theoretical platform of the problem and the prerequisites for its solution substantiated:
Approaches of the “Society 5.0” strategy to the sustainable development of architecture; Using of “Big
Data” technology in the formation of the concept of a Smart City. The tools of interactive technologies
for the formation of architectural design justified: Global information system of interaction in
architectural design; Formation of an integral space in the information and communication environment;
Transformation of integral space in the context of creation, storage and use of information resources. It
has established that modern forms of providing information and organizing its consumption can

implement when creating the corresponding architecture objects in the global information system.
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1. Introduction

New information technologies are changing our understanding of architectural design, as there is
an integration of the capabilities of technology with existing human needs. This is due to the presence of a
global information system as an integrated space that forms a new communication environment for life,
communication and production in various fields of activity. Information networks form a new global
information and communication environment of life, communication and production, as well as create
opportunities for the formation and development of network structures in various areas of public life. In a
dynamically changing society, the role of architecture is being transformed in the context of the new
strategy “Society 5.0”, information technologies such as “Big Data” and others (Eroshkin et al., 2017).

Innovative approaches to the provision of information and the organization of its consumption can
implement when creating of the architecture objects. In recent years, many developments have appeared
in the world architectural theory and practice, which can consider as the formation of a new architectural
vision of a sustainable spatial habitat. Using cybersecurity information technologies, artificial intelligence
and robotics, the habitat development logic determines an alternative understanding of architecture as a
new information-spatial system (Baitenov, 2020). In connection with the relevance of this problem, it
seems appropriate to consider new prerequisites and approaches to the formation of architecture in the

context of automation and computerization of design.
2. Problem Statement

The purpose of the article is to identify trends in the formation of an integrated information space
interactively connected with the environment. It seems appropriate to consider the prerequisites for the
organization of architectural design in the context of the information paradigm of the development of
society. The study is biasedly on objective methods developed in “informlogy” as a certain system of
knowledge about the processes and tasks of the transmission, distribution, processing and transformation
of information. This will allow not only to understand the importance and necessity of updating the use of
information technology and automation, but also to identify innovative approaches to computer-aided

design of the architectural environment in this context.

3. Research Questions

The declining amount of internal resources of the planet determines the need for a qualitatively
new approach to solve the problem and further development of society. An effective solution in this
situation is to create an interactive and intelligent system for managing the economic development of
countries. In this regard, the recently appeared strategy “Society 5.0” to improve the quality of human life
is associated with the solution of social problems by integrating the information resources and the
physical spatial environment (Saprykina & Vorozhikhin, 2016).

As part of the “Society 5.0” strategy, model is proposed to create integrated intelligent systems in
all areas of sustainable development of the economy and society. The main attention is paid to the issues

of environmental conservation, rational energy development, the automation of organic farming and
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animal husbandry, and the qualitative development of industry. The positions of the “Society 5.0”
strategy, according to the developers, are implemented through the use of components that apply
technological advances in the following areas: robotics, drive technology, biotechnology, human interface
technology, light and quantum technology of innovative measurement methods, information and energy
transmission, Internet of things, artificial intelligence (Sharifi, 2019).

These approaches play an important role in solving social problems and transforming society to
create comfortable conditions for its existence in the future. Modern technologies give rise to the
phenomena of cyberspace and network space, which are combined in the term “info-space”. Some forms
of providing information and organizing its consumption can be implemented when creating appropriate
architectural objects in a global information system.

Architecture as a system for the formation of artificial space is influenced by the innovative
revolution taking place in the world. In the context of the development of scientific and technological
progress, new areas of knowledge are being attracted to architectural research, which makes it possible to
outline the contours of the formation of a completely new urban space that ensures the quality of life. In
this regard, the thoughtful introduction of technological innovations is very important. Therefore, society
has faced the problem of ensuring the sustainable coexistence of cities with the environment without
causing critical damage to it (Heravi et al., 2017).

The new paradigm of sustainable urban metabolism implemented in the concept of the formation
of a Smart City as a new integrated environment, which includes a set of environmental problems aimed
at finding new forms of urban space using innovative engineering technologies (Saprykina, 2018). For the
integrated formation and management of a Smart City, it is advisable to use Big Data technologies in
urban planning, territorial zoning, as well as in solving transport problems, security issues and social

comfort (Kurcheeva & Klochkov, 2018).
4. Purpose of the Study

The professional community of architects and urban planners get a unique opportunity to influence
the life and organization of cities with the help of such a tool as “Big Data”. According to some
researchers, the use of these systems in the future will allow creating complex objects and systems in
almost all parts of the functioning of the city. Engineering equipment will become part of the
infrastructure network (Volynskov, 2017). Therefore, in order to apply Big Data technology in the
formation of the concept of a Smart City, it is necessary to have innovative structures, the restructuring
and adjustment of which will be similar to editing the program code, which will open a new direction in
the construction industry (Gnevanov & Ivanov, 2018). This will allow on this basis to come to their
synthesis and to develop an integral model of the information system in the context of the social dynamics

of society.
5. Research Methods

New information technologies are changing our performance of architectural design, which is a

multicomponent system. This necessitates the development of a new holistic hybrid architectural design
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environment, where the object, space and process are combined in the design environment. A
communication environment is emerging that includes means of presenting a project idea, tools of project
process management and information support systems.

The architectural design environment plays the role of an active intermediary, combining three
main elements - the real environment, a person and a computer. The main principle of the hybrid
architectural design environment is interaction through a computer, and not interaction with a computer.
Such a hybrid design environment stimulates the emergence of ideas in ways that are impossible in a
normal physical workspace (Ptichnikova, 2020).

In this case, there is a shift in emphasis and a modification of the phenomenon of architecture
away from its materialization into a virtual, unreal architecture. An informational approach appears in
architecture as a relationship between two spaces: architectural and informational. Inclusion of the digital
world into the real world requires consideration of the model of interaction between these two spaces and
the model of the language of communication, as well as the model of the architectural design process
(Kurcheeva et al., 2020).

Thanks to the interaction of digital modeling and the “info model”, the design goes to a new level
by systematizing and generating the parameters of the factors. A model is creating based on the use of
integral principles put into the digital modeling program. This requires the creation of a unified system of
data obtained during the design process for ordered models that allow you to get a complete picture of the
object. These models contain all data regarding building geometry, function, materials, maintenance and
more (Kalyanov et al., 2017).

The methods and methods of such shaping exceed the cognitive abilities of the designer. The
possibilities of digital design are practically unlimited and operate at all stages of project forecasting and
creation of an architectural object: from a sketch to construction management. It is possible to create “live
models” — computer objects that are in a unifying dynamic state, open to constant changes in the range set
by the author of the project and determined by the participants of the construction process.

These design methods imply the creation of an integrated space that interacts interactively with the
environment, has the ability to adapt and combine real and virtual elements of the space itself, depending
on changing conditions, and is in constant motion and change. This is because the living space, which
ensures the formation of people's daily lives and their interaction, is undergoing significant changes under
the influence of the development of information technologies (Gogolkina, 2018).

When using these technologies, a new aesthetics is forming, the so-called free form, where the
ideas of dynamism, fluidity and synergy become the dominant and active elements of shaping in
architecture. This allows the structure, form and function of an architectural object to acquire interactivity
and automation properties during design. In the work of an architect, opportunities created for the
materialization of innovative ideas using information design methods, which has become an actively
developing direction in architecture.

The development of electronic communication and information systems can significantly reduce
the dependence between spatial proximity and the performance of many functions of everyday life. This
is due to the currently actively developing ultra-fast and ultra-long range means of communication. At the

present stage of social development, the formation of communication links is of global importance as the
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most important elements of the sociocultural space that influence the formation of the entire system of
spiritual values and needs of humankind (Dutsev, 2020).

The information resource becomes a socially integrating factor and radically changes the
conditions for cultural exchange and interpersonal communication in the city, and erases spatial,
temporal, social, linguistic and other barriers. This leads to the possibility of creating new forms of virtual
communities, united only by their own sociocultural preferences. The impact of the new communication
environment on the personal, social and cultural structure of human existence sets the task of developing
a communicative ecology (Batabyal & Beladi, 2019).

Thanks to new forms of information and communication, the nature of the relationship between
the individual and society is changing. The information space of the city, as part of the socio-cultural
space, provides new opportunities for the development of the individual and put forward of the city new
requirements for the individual consciousness and behavior of the inhabitant, in connection with his
“information activity”. The intensification of communication through information technology leads to the
emergence of a virtual, parallel environment as a model of an alternative to the social world.

This is due to the fact that the living space that ensures the flow of people's daily life, their
interaction and the way of direct existence is currently undergoing significant changes under the influence
of the development of information technologies. Therefore, when forming the environment, it is
necessary to use information technologies for automation and computerization of architectural design.

Further development of these trends is found in proposals to create a protected archive for the
preservation of world heritage and the achievements of the brightest minds in the world. This will ensure
the long-term preservation of documents of special cultural and historical significance not only by means
of conservation, but also by transforming them into electronic form.

An example is the project of the object “Data Cemetery Skyscraper” (authors Joanna Targowicz
and Mateusz Binkowski) 2017 (Poland), which is based on the concept of a constantly changing world
that needs a new kind of environmental object to perpetuate the cultural impact of people on society. This
is due to the fact that over the centuries many cultural relics, works of art and manuscripts have been
destroyed in social and economic conflicts.

The proposed architectural object is presented as a memorial “tree”, which can be preserved in
harsh natural conditions and natural disasters due to its structural integrity. Denser branches are a sign of
a natural cataclysm, war or epidemic, thinner ones represent peacetime. The “cloud” archive in its
diamond memory stores data in the form of the most vivid memories of people, which can be represented
using holographic technologies. After the global cataclysm, according to the authors, he will remain a
silent witness to the history of our society and will become a guide for laying the foundation for another
civilization (Targowicz & Binkowski, 2017).

Another trend of obtaining and using knowledge and information resources is associated with the
transformation of science into a leading element of productive forces, where scientific activity turns into a
leading branch of social production. Priority is given to obtaining knowledge that generates new
knowledge, and in a geometric progression. This immaterial paradigm forms the information economy,

which has always been and is the basis of the evolution of society (Aletdinova & Bakaev, 2018). It is
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impossible to implement and use this concept without the formation of powerful information centers for
the creation, storage and use of information resources.

An example of this trend is the design development of the self-developing, socio-economic and
architectural structure “Inform-city”. The main objective of the facility is to fully provide and manage the
infrastructure of the regions based on advanced information and environmentally friendly technologies. In
addition to the main information and management task, the entire range of industrial, household and
leisure issues can be comprehensively solved in the facility, as well as many modern acute environmental
problems. In the project “Inform-city” technologically merges three areas of formation: the cultural and
historical component, high information technologies and progressive socio-economic technologies
(Saprykina, 2020).

Such info centers can have an intercontinental, regional and national level, can be located at a
considerable distance from each other and do not require a large number of maintenance personnel. The
use of information technologies allows the forming of cities without direct spatial dependence on
developed infrastructure, that is, without the creation of large transport highways and power grids
(Barcaroli et al., 2015). Intellectual and information resources have a small material component and
energy intensity, as well as dynamism, easy replication and social integration. Therefore, the transition to
the information economy opens up fundamentally new and extremely effective prospects for the socio-

economic development of society.
6. Findings

Because of the study, the directions of using information technologies in architectural activity that
appeared in scientific and design developments, which significantly changed the possibilities of designing
architectural objects, are considered. This made it possible to determine the tools for their formation and
to identify some concepts for solving this problem in the following areas.

1. Theoretical platform of the problem and the prerequisites for its solution:

* Approaches of the “Society 5.0” strategy to the sustainable development of architecture are
associated with a new architectural vision of a sustainable spatial environment using cybersecurity
information technologies, artificial intelligence and robotics.

* Use of “Big Data” technology in the formation of the concept of a Smart City, as a new
integrated environment, is implemented using intelligent automated control systems. This technology is a
tool for its territorial zoning, security, solving transport problems, security issues and social comfort.

2. Interactive technology tools for shaping architectural design:

* Global information system of interaction in architectural design is associated with the
development of a new holistic hybrid communication environment, which includes means for presenting
a project idea, tools for managing the project process and information support systems.

» Formation of an integral space in the information and communication environment radically
change the conditions for cultural exchange and interpersonal communication in the city, and erases
spatial, temporal, social, and linguistic, and other barriers. This must take into account in architectural

design using information technology.
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» Transformation of integral space in the context of creation, storage and use of information
resources occurs through the creation of electronic architectural information centers in the global system,

which opens up fundamentally new and effective prospects for the socio-economic development of

society.
7. Conclusion

An information resource, unlike material resources, is not subject to any laws limiting social
development. This makes it possible to meet the needs of a dynamically developing society, which using
the latest information technology developments. During the transition to the information paradigm, the
typology of architecture is updated with new types of scientific and intellectual objects with interactive
properties. Innovative ideas of using information methods of computer design and automation materialize
in the architect's work.

The results of the conducted research can be useful for the theory and practice of the formation of
the living activity space, as they open up completely new opportunities in the development of
architectural design methods. Thus, the phenomenon that began long before the use of information design
methods has now turned into an actively developing direction of architecture with the potential to

dominate contemporary art in the near future.
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