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ABSTRACT

In recent years the influence of pervasive computing, advanced sensor technologies and mobile networks have become
increasingly noticeable in the urban environment, at the same time as the fields of architecture and design are explor-
ing new design methods and tools to comprehend an increasingly complex and interdisciplinary field.

This thesis explores performativity as a useful notion for the understanding of increasingly complex interactions hap-
pening between objects and subjects, both as part of re-conceptualized externalized design processes as well as an
increasingly interactive architecture moving towards underspecified and open designs.

From the basis of cybernetics and the recent influence of actor-networks, these mediated interactions are understood
as essentially part of a social practice, and through a series of recent examples within architecture and urbanism, the
thesis discusses the theoretical foundation and presents a revised framework describing the interdependent relation-
ships between objects and subjects as well as humans and non-humans within the design profession.

This new framework, taking into consideration how performativity redefines the role of representation, relation-
ships and technology, is exemplified and tested out by designing a series of very different case projects. Here design
is approached as an increasingly interdisciplinary dynamic process involving multiple actors through different levels of
performative technologies, leading to a revised vocabulary tying together the different design relationships.

The implementation of this framework provides a working model for how architecture enhanced with interactive
technologies and network relationships can be illustrated through the notion of "quasi-objects’. These performa-
tive objects retain both variation and recognisability in changing design constellations and are working as channels
of knowledge during the design process, as well as specifies how performative environments provides the basis for
collective interactions and place-making.




READERS INTRO

The thesis is introduced through a series of themes related to the field of
performativity and interaction influenced by new types of technologies in
architecture and urban space.This introduction is followed by the specific
theoretical chapters forming the background for the framework used to
design and evaluate six case projects.

The layout is organized for a continuous reading of the PhD work from
beginning to end, however for the main chapters are additionally included
a small summary. Figures related to the written content are placed on the
same page as the content and referenced at the end of the thesis.

A series of reference projects exemplifying the integration of performative
technologies in different variations and spaces are included at a central
location towards the middle of the layout and throughout the theoretical
chapters. This is meant to continuously exemplify how the theory relates
to contemporary performative projects, and they are organized to reflect
the stated theme of the chapter.

There are no footnotes or endnotes but everything is contained within
the content. References are following the Harvard Style and are listed at
the end of the PhD.

The appendix refers to the publications and material produced as part of
the PhD, and additionally it lists the acts, which relate to the design of the
case projects.

The PhD is only produced in a limited amount of copies for the internal
purpose of the dissertation work and is not meant for further distribution,
as not all examples projects are cleared as regards to copyright.
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INTRODUCTION

INTRODUCTION | @

In recent years the influence of pervasive computing, mobile communica-
tion and digital networks have become increasingly noticeable in the urban
environment, at the same time as the fields of architecture and design
are exploring new design methods and tools to articulate an increasingly
complex and interdisciplinary field. The influence of these technologies are
no-longer considered as only temporary facilitators for a media-culture,
but are becoming essential tools for both the design of spaces and the
feeling of place in changing environments. Recently the notion of infor-
mation technologies have largely maintained a focus on digital tools and
data moving in networks between spaces to facilitate communication and
exchange of services, goods, people etc. This project looks at the tenden-
cies that treat the computational technologies as integrated environments,
where any material potentially processes information including elements
containing feedback mechanisms, thus considering how information is part
of a material practice.

With the integration of computational technologies, the research project,
Performative Environments, focuses on the emergent effects of crossing
social and technological networks as a basis for an architecture that stands
out as dynamic and open, facilitating self-organizing communicative envi-
ronments for an organized complexity between flows of local interactions
and network behaviour.This is not however for the sake of technology and
increasingly more sophisticated experiments, but it evolves around the
central issue of how architecture and urban spaces can merge with the
current potentials of new technologies inspired from other fields, to stimu-
late the design and interaction with material settings. In general new digital
technologies are introduced with faster pace for every aspect of life, but
they are still far from integrating fluently into the everyday, and from time
to time they are in risk of becoming even greater barriers for a vibrant
urban life and social qualities. This project focuses on the potential out-
comes of pervasive technologies integrated in architecture and urbanism
in the light of changing public arenas, multi-functional and shared spaces,
mobility and globalization and the arrival of a new generation of both more
advanced non-human actors and more technologically accustomed human
actors.

Looking at a culture of mobility with increased transportation and com-
munication patterns from a more global perspective, we can additionally
reflect on the tendencies of this more mobile and dynamic society, which
influenced by mobile technologies have made dramatic changes to social
and urban behaviour. Thus the starting point for this project is the under-
standing of the effects of more sophisticated networked sensor technolo-
gies and the emergence of cultural affects that radically transforms the way
objects with intelligence and subjects interweave in complex relationships.
These transformations are changing the design processes and seem to
also influence our behaviours in spaces and general feeling of belonging,
in times where mobile technologies are increasingly entering the urban
domain, while architecture and urbanism largely have remained unchanged
as material settings.The research project investigates the potential of these
pervasive technologies on the field of architecture and urban design, both
as a tool in the design process, a media for personal communication with
increased individualized settings and along with the emergence of new
cultural artefacts designed for social and collective environments.

The complex notions of how bodies and technologies are increasingly
interweaving as part of both design process and the perception of the
build environment requires a renewed approach to the understanding of
the influence of these technologies. These influences are initially under-
stood as performative, in the sense that human and non-human actors are
increasingly collaborating and exchanging information in new interdepen-
dent processes.



Research Questions

The research project is guided by this initial research question in order
to make an investigation of new designs, technologies and methods that
respond to the above mentioned changing conditions of society.

How can an understanding of "Performative Environments’ treating the
emergent effects of interactive technologies explore a new framework
for the integration of socio-technical systems in architecture and
urbanism?

The approach to this research question is divided into three more specific
questions based on a study of the background of performativity, the tech-
nologies applied in relation to architecture and urbanism, and lastly and
most importantly, the affect on the design as process with the performed
object in mind.

As mentioned the central understanding departs from the notion of per-
formativity.

What is the origin of performativity, its essential characteristics and the
related influence on architecture and urbanism?

The transformation currently happening within the design professions is
due to several reasons; however in relation to this project there seems to
be some specifically new computational technologies and digital networks,
which are been initially explored through related fields of interaction
design, digital design, computational software for architecture and urban-
ism as well as currently upcoming fields of urban computing and situated
technologies.

What is the significance of performative technologies, and how do they
relate to interactivity, networks and the experience of architecture and
urbanism?

Finally these understandings and changes in technologies, materials and
processes seem to affect the way design is carried out as a profession, as
well as how architecture and urban environments are perceived through
new notions of computation, networks and media. A new methodology
and framework is required for design to cope with these changes, which
takes into account both the aspects of theory and practice, interdisciplin-
ary work and the changing role of technology.

Can the experimentation with performative technologies through a
case-based design methodology propose a new framework, which
describes the relationships between human and non-human actors, and
inspire a more place-based and social approach to architecture and
urbanism?

The thesis responds to the research questions through five introductory
theoretical sections, which defines the background theory and the issues of
performativity, technology and the relationships to architecture and urban-
ism.The research project uses the next two chapters to define the scien-
tific basis and a new vocabulary for how to understand the integration of
performative technologies from which a new framework is developed.

This framework introduces six case projects, which are evaluated from the
same consistent method leading to the conclusions and future challenges.
Thus this thesis is an attempt to provide one overall and continuous
description of the PhD work carried out as part of the ‘performative envi-
ronments’ and with the stated design challenges.This work has additionally
been explored and documented through presentations and peer-reviewed
publications during the research period, as referenced in the appendix.

INTRODUCTION |
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INTRODUCTION

Findings

The response to the research questions is exemplified through both minor
conclusions throughout the thesis, a comprehensive review of the case
projects as well as a detailed conclusion with perspectives and assessment
of the work. However the main findings, which appear through the com-
plete work with the iterations of the research method, can be defined as:

* introducing an interdisciplinary approach to performativity
with examples of its application to the fields of architecture
and urbanism

* defining a new emerging field of performative technologies
based on pervasive computing, advanced sensor technolo-
gies and mobile networks with a description of the effects
on the design professions

* extending a research-through-design methodology to deal
with multiple scales and feedback through active design
work and experimentation

* defining how the performative technologies with relation-
ships, affect and embodiment relate to the important issues
of place-making and social spaces

» providing a framework for how to deal with integrated
responsive systems in architecture and urbanism ranging
from passive, reactive, interactive and towards performative
feedbacks

» providing an overall framework for how the design profes-
sions can inscribe the design process into elements of
technology, representation and relationships to allow for
higher value of emergence throughout the design process

designing and exploring case projects with interactive
urban artefacts and sites of interaction facilitating place-
making and social interactions through new socio-technical
systems

defining the future potentials of performativity through the
vocabulary of actor-network relationships to be inscribed
in specific designs with the development of quasi-objects

additionally describing how quasi-objects inscribe human
and non-human actors into social networks, and through
these become the mediator of the design process and as an
extended interactive environment which empower human
actors, travels in between spaces, change their appearance,
circulate information, facilitate interaction and generally
become focal points for a social realm through the rela-
tionships that they are enacting

lastly the project specifies several challenges and objects of
concern for the development of interdisciplinary creative
design processes relying on the feedback between real-
time site-specific information and the future experience of
the environment



RESEARCH CONTEXT

Personal Context

I am part of one of the first generations that was seriously affected by the
early introduction of the personal computer and digital networks. How-
ever, before this influence | wasn’t completely in lack of context - on the
contrary. Growing up in a forest in a little combined forest and farm-
like home implied very specific tangible interactions with everything from
forestry to animals and farming. Although this weren’t always part of my
primary interests, the environment was generally a big playing field for
challenging mind and body.

By the middle of the 1980s the first personal computer entered the home
office. And even though we were pretty isolated from any fashionable
technologies at that time, there were some really ambitious and forward-
looking national agencies, who right away distributed powerful IBM PCs
to all the main staff, whom previously have been acting very independently
and extremely low-tech, including my father.This technology came in as a
new central piece on the office desk, next to the telephone and answering
machine and with full printing capabilities and network. However besides
it being a dramatic change for a working environment, it was a gift for a
young child. It provided not only some new ways of doing work, games,
graphics etc., but at the same time the network, introduced with the com-
puter, provided access to facilities like BBS (Bulletin Board Services), col-
laborative environments, sharing of files, games etc. and the soon to come
‘internet’.

These two conditions of the ‘thick’ context and the connected PC how-
ever seemed contradicting and have for some reason almost been since
then. Although one of the big jumps came with the portable PC around
10 years later and the more powerful mobile phones, they are for most
people still acting as media for global connections but still somehow iso-
lated local artefacts, which exists in but only intersects little with the local
context. These technologies are acting as personal computation devices
with communication technologies, and global information can be accessed
through these sources, but only rarely they contribute to the present envi-
ronment and specifically intersect with the material settings. They do not
feed in to place, so to say, and space more seems to be a raw container
of input. Although this integration has been announced almost the last 20
years, it is first by now that we begin to see how integrated computation,
distributed sensor technologies and mobile networks act as extensions of
existing spaces and functions within the everyday life of architecture and
urban space;a tendency which still has much to wish for and carry at least
as many challenging prospects for the future.

Professional Context

The field of architecture and urbanism as professions are being increas-
ingly challenged these days; mostly due to new parametric software that
provide very rational techniques for dealing with materials and structures,
at the same time as being presented for more severe financial constraints,
challenges on the ‘design ownerships’ to the process etc. No doubt that
technology brings into consideration many interesting collaborative envi-
ronments not to mention some tough discussions between architects,
engineers and clients; however would this be the real important challenge
for architecture in the beginning of 21 century? Many of these challenges
are being faced by architects by adopting new software tools that take into
account for architecture to be experienced before-hand, and at the same
time facilitate a model, which can be controlled by the architect. However
in this light of more parametric, algorithmic and generally more rational
tools, we are still lacking tools and understandings of some of the core
fields of architecture and urban studies, which are not yet faced by these
technologies.

For sure more efficient tools that take into account more advanced
parameters are obvious for especially an architectural profession, but also
generally as a new way of working through the whole building industry.
However the main important challenge right now seems to be that the
revolution of mobile technologies are not at all concerned with architec-
ture.When observing how people move in streets and how architecture is
affecting people, it seems obvious that the effect of the new computational
technologies are mostly happening at a representational level, where the
building industry aims at producing generally more significant icons as well
as working to an even more increased level of optimization. However in
everyday life the materiel setting framed through architecture and urban
design have difficulties in coping with the attention from new mobile tech-
nologies.

Architecture and urbanism are getting in the background, although still with
an influence, where new technologies might serve to increase relationships
between the build environment and people, at the same time as stimulating
a broader understanding of relationships across spaces and people.

At the same time the context that feeds the development of parametric
design models are still based on extreme simplifications of everyday life,
and with the current computational powers and logic of communication
and distributed sensor technologies, it seems relevant to discuss if there
would be other ways to combine the experiences of sites and environ-
ments with more real-time technologies, taking into considerations the
complexity of real life interactions within design studies.

INTRODUCTION



RESEARCH METHODS

o

00 - RESEARCH METHODS

00

‘You should beware of this chapter. | hope that it works and is useful,
but it comes from somewhere, rather than everywhere or nowhere’
(Law, 2007, p. 2)

The research methods are described with an overall introduction to the
approach to knowledge and science followed by the specific fields framed
by theory, methods and empirical knowledge and the interaction between
them. This is necessary in order to understand the relationships between
the theoretical work and the integrated role of real-life case projects and
experimentation, and additionally to provide a broader understanding of
the effect of performative technologies on architecture and design. As
mentioned in the introduction, design professionals within architecture
and urban design only rarely reflect critically on the actual affects of the
designs at the same time as scientific knowledge with new technologies are
primarily integrated to a level where the Clients can easily perceive and
pay for the first and obvious benefit. The combination of theoretical work
introducing contemporary ideas and technologies tested out through real-
life experimentation is thus an attempt to stimulate a more classified and
faster level of both innovation in the professional field, understanding of
the affects of computational technologies as well as a possible experience
and acceptance of these processes in a broader forum of actors and con-
texts.

The background for this research thus stems from an interest in combin-
ing the theoretical investigations and reflections of the doctoral work with
practical design explorations with real clients and sites seeking to find a
combination aspect of the knowledge sustained through this interaction.
This design inquiry is inscribed in learning processes acting in different
domains of knowing moving in-between the subject of philosophy and
the domain of science. Here knowledge is developed in an iterative pro-
cess between the interdisciplinary field of socio-technical studies within
architecture and design, and the empirical studies setting up, designing and
evaluating a set of design experiments with the related empirical methods.
The developed knowledge is accumulated in a series of diagrams which
aims at making the knowledge more ‘socially robust’, at the same time as
it is exemplified and tested out through the interaction with professional
actors.

As part of the subject of performative knowledge, it is thus the aim of
the research to combine the theoretical arguments and reflections of the
humanistic sciences with the empirical investigations of the natural sci-
ences based on design experimentation. The design experiments are per-
formative in the sense that they set up a complex relationship between
actors and environments to study the actual behaviours and interdepen-
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dent relationships, which are impossible to study in closed laboratories;
at the same time the researcher is closely involved in both designing and
examining the work both affecting the setup of the experiment and the
scenario for interactions. Knowledge is evaluated on how well it can both
describe the overall relationships in the design experiments as well as the
social affect inscribed in a feedback between actor and context.

This overall relationship between the domains of theoretical and practical
knowledge and the related scientific method is exemplified in the below
diagram. The domains illustrate different ways of perceiving the world of
science, however keeping in mind that among the comprehensive scope of
potential theoretical and empirical knowledge, every scientific endeavour
contains a large degree of reduction and simplification of principles (Has-
trup, 1999, p. 154).

The diagram on the previous page serves as an illustration of the rela-
tionships between the stated research questions, theory, method and the
empirical work.The domains of knowledge are simplified as the theoreti-
cal knowledge also implies some empirical work although not necessarily
experiments, and where the practical knowledge at the same time lead to
theoretical knowledge.The traditional natural and humanistic sciences have
worked from each direction respectively starting from either a positivistic
approach (logic empiricism) based on factual generalized phenomena from
which to create an understanding of the world, or through critical ratio-
nalism (hypothetical-deductive) starting from a hypothesis with a reflec-
tive starting point to observe the empirical work (Pahuus, 2004, p. 12).
However there are multiple considerations with both directions mainly
considering the aspect of the natural sciences that scientists shouldn’t have
any preliminary understanding of the world before starting the empirical
studies, as well as the how this knowledge is reflected in the tools and
equipment they are using. On the other hand considering a theory as start-
ing point can many times seem to be a very loose ground depending also
here on the societal basis and background of the researcher and context.
(Hastrup, 1999)

The starting point here however is to provide an introductory research
field both through the research questions and the first theoretical investi-
gations. This is mainly required as an aspect of critical rationalism in order
to establish an introductory paradigm, which illustrates a shared agree-
ment constituting an area to be explored in more detail through specific
artefacts and experiments (Kuhn, 1962).This also implies iteration between
the theoretical work and the experiments, where each cycle is critically

examined towards an evolutionary approach to knowledge. The introduc-
tion of a theoretical approach mainly inspired by both a humanistic and
technological framework before the experiments, also acts as a natural
background for the design experiment, where it provides a selection argu-
ment within performativity, when normative research is not an essential
part of this research. However when these feedback loops comes into
existence through human action with experiments constraint by elements
of the natural sciences, it is additionally moving into more complex fields
of hermeneutics; a combination aspect recently presented as ‘naturalistic
hermeneutics’ (Mantzavinos, 2005).

Nevertheless, this is believed to be an unnecessary complication of the
more specific field of science within design, but critical rationalism from
Kuhn inspired a whole field of scientific studies mainly influenced by a
socially constructed scientific knowledge, which is a more essential part
of performativity. Here it is especially valuable for the considerations of
experiments, as critical rationalism aims at testing out the hypothesis by
creating the conditions behind the hypothesis, as well as every observation
is affected by certain ways of thinking. The studies that seek to combine
the issue of a socially constructed scientific knowledge with the complexi-
ties of different influences of experiments and actors can be referred to as
being extended by the ‘actor-network theory’. This theoretical standpoint
was originally based on research in the natural sciences, more specifically
showing how scientific facts are an integrated part of processes of nego-
tiations and translation between human and non-human actors (Latour &
Woolgar, 1986), but it is also part of the critique of the grand narratives
and general objective theory, which also characterizes the critical ratio-
nalism. This performative and relative understanding of science as consti-
tuted in heterogeneous networks of both concrete and abstract entities
is essential for the construction of knowledge and the broader influence
of experiments.The specific performative scientific aspects of these more
relativistic approaches to knowledge, is exemplified in more detail as part
of the discussions of actor-network theory in the later chapters and its
specific application in the case projects.

w
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Research through Design

What is exemplified through the research methods is a broader under-
standing of the design experimentation as an extended version of the labo-
ratory. Here the case studies as practical design experiments carried out
with real clients and sites becomes a turning point for a new object of
knowledge, however inscribed in more complex relationships. The reason
for this discussion of the relationships between theory and practice arise
naturally from the design aspects of this research, where one of the main
purposes is to illustrate how a feedback between design experimentation
and theory can provide a more classified knowledge on the effect of per-
formative technologies, which is also highly relevant for practice to discuss
and use.

The issue of experimentation was the obvious condition for the natu-
ral sciences, as well as it has existed for a while within human-computer
interaction studies evaluating mainly interfaces and semantics of software.
However also within the more specific fields of design, there is a begin-
ning tendency to discuss the relationships between for instance ‘research
through design’, ‘research-on-design’, ‘research-in-design’, ‘research-by-
design’ or ‘research-oriented design’, which all aims at making design and
research more operational. This is a very difficult task mainly because of
the often silent and intuitive processes associated with design, the tradi-
tional more master-oriented approached to design practice as well as the
specific evaluation of design through studies of human interaction. Addi-
tionally it is difficult because the design of objects traditionally haven’t been
associated with being knowledge or research, but instead an outcome of
a specific knowledge or competences. Fallman mainly focusing on HCI
design (Human Computer Interaction) is differentiating between design-
oriented research and research-oriented design where the main difference
is the focus on the final result of the design and the actual involvement of
paying clients (Fallman, 2005). In here research-oriented design has a focus
on the artefact, where it is not just considered as a sketch or a working
prototype, but with the motivation of providing an actual product to a
paying client. This aligns well with both the perspective of active learn-
ing models where knowledge is a way of acting, as well as how an active
improvement of an unsatisfactory, problematic situation is one of the pri-
mary motivations for thinking and designing (Dewey, Logic: The Theory
of Inquiry, 1986). This design work, with real projects and clients, is also
the ambitious focus of this research, however with the intension to work
across multiple design scales, where projects often becomes comprehen-
sive, complex and time-consuming. The idea of a more practice-related

and ‘honest’ feedback should be the case of the interaction between the
research design and the real sites and actors. Essentially this also creates a
beginning complication of the differentiation between the actual research
innovation and the design intend, however knowledge becomes apparent
through the reflective process as an outcome of the feedback between dif-
ferent case projects. At the same time it is the ambition that the intricate
relationships between research and design, theory and practice and the
manifold of intensions and negotiations between various actors can be
studied through actor-network theory, as a more specific way of tracing
differences and translations during the design process.

The Engine driving the Research Methods

The above introduction now allows for a more detailed description of
the research methods, as they are performed through this doctoral work.
This diagram elaborates the research methods with a greater amount of
detail along with very specific directions to how the theory, methods and
experiments are interconnected. The diagram on the next page describes
the relationships between these elements in the research project.

The research is carried out as an iterative process between explorations
of theoretical works with the construction of arguments, together with
the design of experiments and the subsequent reflections in a feedback
revisiting the theory. The methods of design involved with the critical
reflections of thinking develops both the theory and the experiments to
gradually new levels, at the same time as material from the experiments
are condensed and reflected into definitions for the future explorations.
The main introductory focus, indicated with the inner circle of the diagram,
concerns an ambition to explore a body of work which reflects the initial
research questions, and which are comprehensive in scope but specific in
application to be able to support the first design reflections and experi-
ment. This is the first move which is described by the research question
followed by the inner theoretical circle consisting of the foundational the-
oretical work. These works are based on the groundings of performative
theory, its recent application within architectural and urban theory as well
as the essentials of emergence as a condition of performativity, along with
the basis concerning technologies treating performative questions. Thus
the introductory theory is bridging core theoretical work with design con-
siderations and a technological basis, in order to be able to describe the
ambitions and concept for the first experiment.

The design of the first experiment, with the first design move and the inner
experimental circle, should provide the basis for the overall framework,
the methods of evaluation and the experience of contemporary design
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processes with computational technologies. This design work is carried
out from the basis of existing design principles describing iterative design
processes. Here several different theories and approaches are describing
the stages between the initial framework and realization; in the problem-
based model explored at Aalborg University, the model is divided up in the
specification of the problem, the analysis, solution and conclusions, where
the more general design approaches goes through phases of learning with
research, analysis, and synthesis towards realization. This resembles some
of the stages in the Kolb’s four-stage learning cycle concerning concrete
experience, reflective observation, abstract conceptualization and active
experimentation as an essential basis for working with experimental work
(Kolb, 1984). However, like with the reality of experiments and integra-
tion of theory and practice, this is not always the case of how practice
is approaching design, mostly because they are caught up in a manifold of
different forces with loads of coordination issues, deliveries to clients and
authorities etc. Therefore the design experiments are an essential part of
bridging the theoretical and practical fields of knowledge, as they become
the analytical objects both framing and contributing to the theory, at the
same time as providing the empirical material for investigating technolo-
gies and affect. Ongoing through the research project,a comprehensive list
of reference projects are developed to facilitate design discussions, client
and user meetings with specific and easy to understand examples of per-
formative works and technologies.

This first project to initiate the perspective of the broader considerations
of design experiments is the Northern Research Application (NoRA) to
be presented at the Venice Biennale, consisting of a detailed documenta-
tion of the design process and interactions on site as well as relation-
ships to clients, contractors and the general feedback from academics. At
the same time this experimentation requires critical thinking to extract
and evaluate meaningful information from the observations and descrip-
tions; a process based on learning principles going back to the first ideas
of Dewey (1933) probably most well-known through the taxonomy of
Bloom mainly in the cognitive domain (Bloom, 1956). Here it is important
to emphasize how knowledge exists in the fields between theory and prac-
tice, and how it is both embodied and social, mediated, influenced by the
tools used and created through interaction (Fook & Gardner, 2008, p. 28).
The two main elements of the method, design and thinking, supports each
other and is an important element of the process of knowledge, acting as
a design intelligence combining thinking and doing, and sustained when
design integrates a pattern into the world (presentation by Speaks, 2008

based on Hawkins, 2004). Here the experiment is the design, which is com-
pared and tested out in a real-world scenario; thus the first experiment
at the same time provides the initial experience with and feedback on the
actual applications of performative technologies and the challenges and
barriers for the future work.

The second iteration extends the theoretical work in regards to better
understand the effects observed through the first experiment, mainly by
elaborating the definitions and influence of new technologies as regards
to interactivity and networks, as well as the affect on bodies, place-making
and social relationships. This theoretical work serves additionally to be
condensed into the first initial framework and diagrams, used first of all
as a general understanding to discuss the implications as well as used as
an input in the subsequent design processes. The additional design pro-
cesses extends the methods and tools used in the first experiments but
divided into several experiments each with a specific focus and direction in
relation to the developed framework. Thus the second design iteration is
meant to dive deeper into more specialized areas of the first experiment,
and then also to extend the critical reflections upon the methods of doing
experiments and the associated complex relationships.

After the second phase of experiments and reflections, the theoretical
work finalizes the research by specifying the concepts and discussions,
which encapsulates the complete body of work into performative knowl-
edge and applications, by assembling and reflecting upon the feedback
between theory and practice through the methods of actor-network
theory. This final theoretical feedback upon the practical experiments is
condensed into the conclusions, final framework for future studies and the
associated knowledge obtained through the research.

Theory

The theoretical part of the research project becomes a way to frame the
reality as a reduced perspective of the research by introducing a series
of recent theoretical directions within performativity. It is initiated by a
hypothesis which emphasizes performativity as a useful notion for under-
standing the influence of computational technologies on contemporary
design processes. This notion of performativity is reflected in contem-
porary theoretical discussions and current works and exhibitions within
architecture and urbanism, thus investigating the initial idea that performa-
tivity is central for understanding the affect of architecture and design and
contemporary design processes.

Performativity is used as an initial umbrella term describing how archi-



tecture and design increasingly participate in complex real-time acts with
the surrounding environment through integrated technologies, and thus
frames the succeeding studies on technologies and culture.The definitions
of performativity also becomes a way to frame the theoretical discussions
within the cross-disciplinary design field of architecture and urbanism,
which through recent architectural debates, project examples and overall
tendencies define the basis for understanding the essential notions of per-
formative environments.The notions of performativity within architecture
and urbanism shares some similarities across both design processes and
realized projects, and they are described through a common language all
referring to a related vocabulary of technologies and the effect on design.
This brings in a discussion about technologies and the recent background
of computational technologies, and extends the theoretical work into
more detailed technological studies and the affect on culture and human
behaviour.

The theory presents how elements of contemporary design discussion
and technology can constitute an initial reality for the research, and in this
way it introduces the first constraints of the first experiment through the
conceptual notions of culture, space and interactions and the issues to
explore through experiments.Through the feedback between experiments
and theory, writings and revisions also becomes a continuous process of
developing a framework for the experiments, especially in the second
phase of experimental work, where the theory specifies different aspects
of technologies, interaction and design relationships to be investigated
through the experiments. In the end the theory is a way to round off the
research by comparing the initial research questions with the overall pro-
cess and to compare the different aspects of science with the experience
of the case projects thus building up the final theoretical arguments and
linkages, which can shape how the knowledge of the research can be made
applicable for future work

Experiments

As mentioned above, the experiments are the essential elements which dif-
ferentiate this research from many other doctoral projects. The research
project are specifically integrated in practice but started up through the
theoretical framework with the possibility to both participate and realize
an experiment applicable to the research. The first experiment aims at
being investigated with real clients, a fixed economy and potential sites, as
an example project to set out the directions for the future work.Addition-
ally the design studies for the first experiment are grounded in academic

work through the active participation of students and teachers at the same
time as it contains the regulatory demands for constructing a building for
public involvement. Through the first experiment the research is both initi-
ating the initial concepts through the theory, coordinating the project and
participating in the design and realization for the specific constructions,
however the main design initiatives and loads of work is carried out by
students and professional builders. Thus here the research contains both
a possibility to reflect and step back to observe the project at the same
time as being involved and participate where required. In the end however,
when things get tight, the processes gets messed up and everything is set
in to aim at providing an experiment, which can fulfil the requirements for
the theoretical work and the overall research.

The first experiment shapes the overall understanding of the impact of
the reality presented in the initial theoretical framework, at the same time
as it dramatically influence the next level of theory based on the experi-
ences and reflections with the initial case project. The second round of
experiments contains the possibility to carry out specific aspects of the
theoretical framework instead of having one comprehensive build project;
the works are split on different types of projects with different levels of
realization, clients, economy, sites and scale with the theoretical frame-
work as the common basis. These experiments are becoming more com-
plex, mostly because of the several smaller case project each discussing
one aspect of reality, and with a performative framework at times becom-
ing more complex than one big project with a more complex setup.At the
same time these experiments are more open and less restricted in time as
well as they involve less other actors in the process.

The active participation in the multiple projects also becomes a way to in
the end summarize and reflect on the overall patterns in the research, in
relation to how the different experiments are approached, designed and
partly realized throughout the full research period. In the last part the
design thinking consist of extracting both the individual experience from
each of the projects as well as trying to condense the overall impression
into a joint field of knowledge. The architecture and design experiments
become a medium for understanding a science to both test of new and
question old paradigms, as well as investigating the emergent cultural phe-
nomena expressed through architecture and design.
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Methods

The method deals more specifically with the design thinking tying togeth-
er the theory and experiments and keeps a pace in the progression of
knowledge; besides the general process of design and thinking as described
above, the key activities are described as Framing, Creating, Data Collec-
tion and Reflection, as elements used throughout out the different phases
of the doctoral work.

Framing concerns the essential simplifications of the theoretical work
by defining the key terms and characteristics as a language for the design
work.At the same time this language is supported by a series of diagrams,
which are continuously refined throughout the research. Although this
framework changes during the course of the work, the main definitions
are faster at becoming essential terms used to describe and communicate
the scope of performativity and technology. The diagrams are more loose-
ly tied to an ongoing discussion on how performativity and technologies
are influencing both the design process and the interactions in everyday
life and are thus slowly detailed and compressed throughout the different
iterations.

Creating concerns the ongoing development of models and prototypes.
They are also essential parts of the design process but similar to the issue
of framing, these prototypes and models gradually become representations
of the framing and theoretical work, although they do not exist as the final
and realized experiments. In this regards they have a more archetypical
character and have the potential of facilitating the design process as ongo-
ing inspirational work. Here more traditional physical prototypes in any
available material become the first drafts for form studies and interactions,
however quickly these prototypes are transformed into computer models
or more detailed parametric models. Sometimes this happen in the other
directions especially in projects where clients provide an introductory site
model for computational studies of natural phenomena to be addition-
ally explored using fluid dynamic software or similar. The process of cre-
ation sometimes emerges as a great surprise considering that models are
explored for potentials and when an idea gets to a point where it needs
a more refined representation. This feeds back to a mixed feeling of often
relief, disappointment or a wealth of new aspects to explore.

Fig. 3-10: Different models and illustrations
used as part of the NoRA development.




Data collection is the essential part of the method to gather material
for the reflections. Throughout the research project every face-to-face
conversation, presentation, workshop and discussion is documented in a
series of notebooks. At times the computer is also used to sustain key
conclusions and activities; however even with tablet screens to write on,
the notebooks are still considered the most valuable tool. Besides being
a traditional diary tracing conversations and observations, the notebooks
are an essential tool to right-away extend the ideas of current discussions
into being more practically integrated for use in the experiments. Thus
they become the design researcher’s real-time representation of the obvi-
ous potentials of having both experiments and theoretical work running
at the same time, as illustrated with the research-through design perspec-
tive.When specific discussions and subjects related to the ongoing experi-
ments are initiated, one page of the notebook contains the tracing of the
observations at the same time as the other page contains the rewriting,
idea generation and sketching for how to integrate and conceptualize the
current observations as part of the designed experiments.

Besides the notebooks with sketches, the researcher always brings a high-
resolution camera at most time also with video recording; every observa-
tion of, and in most cases also meetings and presentations, are document-
ed with an image. If the camera fails to be in the pocket, the Nokia N95
mobile phone is maintained for reference also with high resolution camera,
video-recording, gps and sound recording. This device at the same organize
all photos in a diary with date and time to be supplemented with com-
ments and potentially related to geo-location and compared to current
sms-messages.This is indeed a performative device although customization
and manipulation of e.g. images is very awkward, but all material is at hand
and can be used to initiate conversation, provide reference examples etc.
Video is used mostly to gather data about interactions with performative
projects both as observations of everyday examples, but most importantly
to gather the experience of interaction from the experiments. Loads of
video is recorded, however at most times with many projects, it is the
most beneficial to observe the interactions and follow up with short inter-
views on the affect.

Here interviews are not used as detailed anthropological studies but more
as brief discussions on the street level with in depth questions on the rea-
son for the observed activity.VVebsites will be used both for the gathering
of reference examples, which at the same time can be circulated and pre-
sented for general discussion as well as websites used for ideas generation
and conceptual studies on specific sites.

Fig. I 1: Notebooks for the PhD Fig. 12: Integrated phone,
camera, video etc.

Fig. 13:Interviews with high school students.
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Reflection condenses the iterative process of combining the theoretical
studies with the feedback from the experiments. The research is doing its
outermost to present the experiments in broader forums and through
these presentations raise relevant questions for discussions and feedback.
This is done in a series of conferences, workshops and general discus-
sions with clients, users, colleagues etc. At most times the presentation is
changed to reflect the specific audience both where required but also to
receive the most beneficial feedback; here it is especially important to keep
in mind that presentations very often can become too academic or techni-
cal for practice to perceive, or on the other hand too overall and general
for academic to provide a proper response. In many cases the agendas are
sometimes two-folded as this research is trying to bridge the domains;
at these occasions it is sometimes more of a performative challenge to
present a brief and all-inclusive material for discussion — as in the end any
actor has an agenda.

In workshops, the presentations and material is mostly provided as
a brief input for a more general process and overall goal, and here the
presentations only reflect a few of the initial problems, definitions and
conclusions, especially by using the diagrams and models from the frame-
work. Email might not traditionally be considered as a proper media
for reflection and feedback on the material, as often it is very difficult
to interpret the specific intension or receive a more elaborate response.
However in this case any response can have relevance, whether a short
comment in a blog to a presented project, a paper or if being just a
paragraph feedback on one phase of the experiment. These small notes
whether in emails or other media are often perceived as more spon-
taneous comments, which however as part of the overall framework
provides important feedback on the affect of the material or project.
The researcher will be doing a comprehensive scope of writing through-
out the research project as a whole, however mostly during the phases
of the theoretical work.Academic references, quotes and snapshots from
discussions are maintained as well as every relevant publication, paper or
illustration has been digitally scanned and mobilized. Thus potentially every
space can become a place of reflection and writing through the mobiliza-
tion of material and correspondence, however in the end this material is
condensed into an overall feedback in the publication.

By conclusion it is important to emphasize that this research project con-
cerns the overall impacts of computational technologies when perceived
through site-specific experiments as well as the reflective process con-
sidering design process and theoretical background. Thus the perpetual
feedback between the theoretical studies and the practical cases are often
entering into one complex process where the method has the overall aim
to try to trace and specify the output from the manifold of intertwined
relationships.

Fig. 14: One of many presentations.
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The research project adopted the interest in the ‘performative’ from a
series of recent debates within architecture and urbanism, and it rests
on a rather comprehensive scope of influences from different disciplines
enjoying a widespread popularity. It starts by outlining the preliminary defi-
nitions focusing on theories, cases and methods that incorporate actions
and effects through multiple feedbacks in complex environments.This field
is especially evolving with the recent development of new computational
technologies, which requires a revised definition on the affect of technolo-
gies and objects, including the widespread integration of the new pervasive,
mobile and networked sensor technologies and their impact on architec-
ture and urbanism.

Knowing about these discussions it should be of no surprise that cities and
spaces always have had some element of performativity attached to them.
When observing and reflecting on the usage of spaces and the complex
interactions of people on streets and in spaces, we are looking at phenom-
ena in relation to certain kind of applications, which are getting increas-
ingly mediated through technologies. Essential here is to understand the
increasingly complex acts and possible meanings generated from interac-
tions between objects and subjects, seen in the light of new mobile tech-
nologies and integrated computation.

The Basis for Performative Theory

‘Talking to intelligent machines, reconstructing our bodies with the help
of prosthetic and genomic technologies, being glued to mobile phones,
roving around in cyberspace, indulging in humanoid robotic phantasies,
is to mingle our humanity with not-so-mute, active, performative objects
in a way which we find equally fascinating as disconcerting’

(Pels, Hetherington, & Vandenberghe, 2002, p. |)

‘Natural systems are now seen not so much as something from which
to draw formal order for design as offering a guide to how one can
design with the performative qualities of materials, entraining forces
and material effects.This marks a significant transformation from the
primacy of representations to the use of computation as a simulation
and map of performativity.” (Hight, Hensel, & Menges, 2009)

The starting point for the possible definition of the ‘performative’ turned
out to be quiet complicated. First of all because the singular definition
of the adjective ‘performative’ relate to many interdisciplinary fields of
research as well as it is becoming a widely used term to describe both
very different and somehow related discourses within both linguistics,

philosophy, knowledge, engineering, design, theatre etc. Secondly within
the ‘performative’ itself, which may very well be described with a strong
relationship to ‘environment’, lies the interdependencies on context or a
situated condition. Thus it is difficult to define performativity alone but
requires to be seen in relation to its actual application. In general it depends
on who or what performs and the related acts, however the basic idea
treated in this project starts from the focus on performance and action
itself, or the process of generating actions that leads to effects and affects
in the immediate surrounding environment.

Performatives were from the beginning not introduced to describe the
issue of complex interactions, information technology or alternative
research methodologies; instead it originated from an interest in linguistics
and philosophy. Defining the basic terms of a ‘performative’ through the
Oxford Dictionary provides a brief insight into the variety of meanings:

‘Performative: Of or relating to performance; (Linguistics and Philos.)
designating or relating to an utterance that effects an action by being
spoken or by means of which the speaker performs a particular act’
(Oxford University Press, 2008)

In this way the performative denotes an action within the linguistic defini-
tion.At the same time the dictionary emphasize the concepts of J.L.Austin
regarding performative utterance as when the ‘speech acts’. That is when
words ‘do’ something like from ‘perform’ where Oxford Dictionary men-
tions: “To carry out in action, execute or fulfil, to carry into effect’ (Oxford
University Press, 2008). From Austin the ’performative’ characterizes the
concrete use of language and signifies the realization of expressions in a
specific situation by an individual speaker (Austin, 1990). In this way denot-
ing action to language not only giving language a referential function but
also a performative one, as when a meaning is constituted through an act
or practice. Essentially this seems to involve the issue of communication as
the effect of a performative sentence as described by Austin:

‘I name this ship the Queen Elisabeth’, as uttered when smashing the
bottle against the stem.’ (Austin, 1990, p. 5)

Then the sentence does not only describe the doing, it is to do it. Butler,
whose perspective on performance within cultural performance is addi-
tionally described below, further makes an example as an extension to
Austin:

‘According to the biblical rendition of the performative, i.e., ‘Let there be
light!’ it appears that it is by virtue of the power of a subject or its will
that a phenomenon is named into being.” (Butler, 1993, p. 13)



The performative within language was introduced by Austin in opposi-
tion to constatives, which usually provided finite statements about the
world as either true or false. However also there are utterances, which are
more self-reflexive and ‘acts’ on their own by being part of the reality it
describes, moving speech acts from being individual to social and relational.
To make an additional simplification regarding the linguistic definitions of
the performative, the following two main criteria’s were noted by Austin:

‘The performative should be doing something as opposed to just saying
something.

The performative is happy or unhappy as opposed to true or false’
(Austin, 1990, p. 133)

A characteristic of the performative thus also imply that it is essentially not
a representation of something static, but is reproduced by virtue of the
utterance. In relation to the first criteria performatives are doing some-
thing in relation to language, and statements are not purely reflective of
the current condition, but as well language and speech makes up the world
like a theatre performance. In the same way as Wittgenstein described in
later works how there are no internal representations, but that it is the

Fig. 16: Zygote Interactive Ball, which
engages the audience at an outdoor concert.

use of the word putted into context that provides the meaning (Wittgen-
stein, 1953), Austin also criticises the idea that the function of language
is essentially representative, and statements that are uttered constitute
the context in which it functions (Callon, 2007, p. 10). Thus performatives
are taking part in the creation of the environments that they exist in, and
meaning exists as part of the context that it connects.The second criteria
questions normative and relative aspects of performativity. Performative is
about doing, and the experience of the acts can be more classified as part
of relationships rather than representations of single realities and non-
discussable facts.

A discussion within language additional indicates that constatives are emerg-
ing from performatives effects, thus representations could be said to be in
constant transformation and a condition of the state would be impossible
(Nealon, 1998, p. 23). The discussion in specific arises from Derrida, who
wrote an essay on Austin discussing how performative effects might give
rise to constatives like nouns as well as stable identities, knowledge etc.;
however which seems to be impossible if they are always performative.
Derrida, 1982). At least dealing with performativity and acts imply levels of
irreversibility, thus considering an integration of actors and contexts which
cannot be undone, but which stimulate processes and potentially emergent
behaviours due to the encountering effects.

Theatre and performance studies

Butler (1993) extends these notions as part of performance studies in
cultural performance and includes the aspect of norms that are repeated
and reinterpreted as part of a performance. From Butler it is clear that the
expression ‘performance’ also comes from the verb ‘to perform’ like when
doing an action or operation, which is similar to an act, being in play or to
give a performance as in the Oxford Dictionary and as ‘performance’ by
the Webster Dictionary (Philip M. Parker, INEAD, 2008). The performative
understood in this regard do not in specific involve the actual perfor-
mance, but more understood as when Butler is analyzing how the body
materialize, or to say, creates its meaning through performance:

‘Performativity is not a singular ‘act’, for it is always a reiteration of a
norm or set of norms, and to the extent that it acquires an act-like sta-
tus in the present, it conceals or dissimulates the conventions of which
it is a repetition. Moreover, this act is not primarily theatrical; indeed,
its apparent theatricality is produced to the extent that its historicity
remains dissimulated.” (Butler, 1993, p. 12)
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In here Butler also emphasizes how repetition in performativity is more of
reiterated ritual, which enables the subject as a temporal condition. Butler
mostly uses this to describe gender theory but at the same times empha-
sizes the difficulties in describing certain meanings of words, if they vary
with context. Here the subject of context becomes even more interesting,
as the norms that are introduced through performatives can only happen
if the acts are allowed in the context or society, broader speaking. Or sim-
pler speaking, to be able to work with performatives, the acts need to be
allowed or maybe just to be experienced in order for meaning or content
to evolve, which is an important aspect to consider later in respect to
doing experiments. However a performative succeeds only

‘because that action echoes prior actions, and accumulates the force of
authority through the repetition or citation of a prior and authoritative
set of practices.” (Butler, 1997,p.51)

This described the necessity for the act to be a ritualized practice, or
to start a language used in later chapters, it requires a positive feedback
loop. Additionally Butler couple relationships of Derrida and Foucault in
describing how identities are performative, and social agency is emergent
as a chain of possibilities in a regulated process of repetition (Nealon, 1998,
p. | 7ff).

This also strongly implies that power relations are governing these for-
mations as from Foucault, but most importantly that the performa-
tive statement has to hold in several contexts in order to be meaning-
ful. Butler here brings the issue of performativity into being by inscribing
a chain of possibilities (Derrida, 1982) for emergence to happen (Fou-
cault, 1977), keeping in mind that every effect is a response to already
given codes. Here repetition as part of performativity seems to be
important for the formation of meaning as well as identity, thus trans-
forming things that merely presents themselves as ‘possibilities’ to more
steady ‘emergent’ conditions, as a definition to be elaborated later on.

In theatre this is easier to handle because context in theatre traditionally
has been something controlled or narrated, although the stage is increas-
ingly moving to more spontaneous places, as part of more experimental
theatre and urban performances. Erika Fischer-Lichte is studying perfor-
mance and the theatres of the 20% century arguing how the issue of per-
formance in culture denotes the production of meaning, when the per-
formance itself becomes a level of reference (Fischer-Lichte, 2004). She
further summarizes the previous mentioned theories as a starting point
for an elaborate study of theatres and events:

‘They all agree that performative acts / performances do not express
something that pre-exists, something given, but that they bring forth
something that does not yet exist elsewhere but comes into being only
by the way of the performative act / the performance that occurs. In
this sense, they are self-referential — i.e. they mean what they bring
forth — and, in this way, constitute reality.” (Fischer-Lichte, 2005, p. 27)

Here the social arrives at a level of reference through the performance,
and meaning can be achieved through its dependency on change as a result
of activities or transformations (Schlieben, 2002). The heterogeneous field
of performance studies do not necessarily relate directly to Austin’s speech
acts but looks more specifically at the performativity of cultural and aes-
thetic phenomena’s as an object of research.This concerns especially how
performative acts or specific performances as events, celebrations or mar-
ket scenes are an essential part of cultural production, and thus important
for how society and place is constituted. These studies are more of an
approach where everything contributing to the act becomes a matter of
the study, but always concerned with the ‘real’, how reality is negotiated
and constructed as a social field (Gade & Jerslev, 2005, p. 10).

Fig. 17: Usman Haque, Sky Ear, at the National
Maritime Museum, Greenwich, London.




Taking the above into consideration, performatives are about actions,
sometimes emotional and theatrical but at least coming into play as part
on an interaction in an environment. It also implies that the performative
takes part in describing the environment in which it exists, and at the same
time as in more recent performance studies, it involves the active presence
of the actors:

A performative space is a space in which the viewer becomes part
of the environment, the work, not merely a trigger for the images.The
work is designed to incorporate the viewer into the artistic vision. They
become performers, if you like. (Rubidge & Macdonald, 2001, p. 2)

These studies have obviously spread throughout different platforms and
into urban performances. Increasingly more culturally rooted performa-
tive events involves participants and spectators in complex interactions as
part of a more lively and unforeseeable drama. The plot is emerging and
the performance (dance, light, music etc.) becomes a constant process of
negotiation where each individual contributor tries to find a place in the
continuing act.As part of the performance the reality of the setting is cre-
ated and the performers negotiate their positions and identity. At the same
time a wide range of new technologies have extended the notion of per-
formance from the traditional plays and stage settings into more complex
interactive, networked and highly media dependant performances.

Digital media performances hardly ever refer to one or two particular
cultural practices anymore, and laptop performers now use sounds
and images; performers from visual backgrounds often employ sounds;
installations contain images and sonic materials; architectural sites are
designed in ways so as to become performative.

(Schroeder, 2006, p. 48)

These performances involve a variety of settings and media and one of the
tendencies following from these new technologies are the crossing and
mixing of cultural practices into urban and architectural sites.

Goffman used the vocabulary from performance and the stage to express
how individuals are performing characters, acting if they were on a stage
(Goffman, 1973). Even though Goffman in the end (see conclusion in Goff-
man, 1973) rejects the direct comparison to the stage and the understand-
ings of theatres and performances as comparable to real life settings, it is
beginning to get even more relevance with the current mixing of perfor-
mances and the city. The individual acts differently and will be calculating
expression according to each situation and environment, and the interac-
tion between individuals is determined by a feedback between different

levels of information and expectations thus considering the communica-
tion back and forth. These social interactions are staged through human
performance and, according to Goffman, leads to a ‘making of worlds’ also
in urban settings:

‘What is more distressing than the “vulnerability of public life” in mod-
ern society, however, is that we ourselves are actually making the world,
in other words, the worlds is an outcome of a “working consensus”,

which is characterized as a “modus vivendi’” (Goffman quoted in Kim,
2003,p.61)

Here reality or social order is maintained by the contributing members.

Goffman later develops this into an ‘interaction order’, which can be under-
stood as a level of performativity, or emergence, as described later on:

‘It is an order of activity. Whereas in premodern society ‘social order’
referred to an entirely different order, in modern society the institutional
order has lost influence on individuals, and it is the interaction order
that remains.” (Kim, 2003, p. 63)

In the same way as Butler describes how this social order happens through
performativity by repetition based on previous codes, this social order
occurring through interaction also constructs people’s identities and ‘do
not precede their performances, but are constructed in and through them’ (Cal-
lon, 2007, p. 335).

Bringing actors into the discussion also concerns one of the critiques
of McKenzie, as the performative ‘turn’ further stresses the importance
for the individual subject to ‘perform’ in all matters of the everyday and
constantly to evaluate identity as part of current actions. The performa-
tive identity involves performing for someone — it needs an audience, and
‘becoming a subject is thus a relational matter; it takes two or more’ (Gade &
Jerslev, 2005, p. 8). Performativity then becomes a matter of inter-subjec-
tivity and involves a constant feedback on efficiency and performance in
relation to a variety of relational factors. When described by the words
of McKenzie one might acknowledge that the performance concept has
widespread impact:

‘Because performance assembles such a vast network of discourses and
practices, because it brings together such diverse forces, anyone trying
to map its passages must navigate a long and twisting flight path.’
(McKenzie, 2001, p. 4)

In ‘Perform — or else’ McKenzie tries to come around a general theory
of performance within organization, technology and cultural performance
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with inspiration from Foucault and Deleuze. However instead of a focus
on discipline, performance will be the primary driving force for power and
knowledge in the 21 century through the following main challenges:

‘Like discipline, performance produces a new subject of knowledge,
though one quite different from that produced under the regime of
panoptic surveillance. Hyphenated identities, transgenered bodies,
digital avatars, the Human Genome Project — these suggest that the
performative subject is constructed as fragmented rather than unified,
decentered rather than centered, virtual as well as actual. Similarly,
performative objects are unstable rather than fixed, simulated rather
than real.They do not occupy a single, ‘broper’ place in knowledge; there
is no such thing as the thing-in-itself. Instead, objects are produced and
maintained through a variety of sociotechnical systems, overcoded by
many discourses, and situated in numerous sites of practice.
(McKenzie, 2001, p. 18)

One of the aspects of McKenzie is the influence of digital technologies
on society, and how it effects traditional industrial institutions and proce-
dures when things become electronically archived, networked and patched
together again. McKenzie discusses the implications of performance, and
analyzes the debate about performing in relation to Performance Studies,
Performance Management and Techno-Performance revealing that each
field is structured and guided by different challenges concerning social
efficacy, organizational efficiency and technical effectiveness (McKenzie,
2001, p. 130). Here performance is also a normative concern as a mode
of measuring knowledge and power within the three research areas of
cultural performance, organization performance and technological perfor-
mance. Cultural performance is evaluated on how effectively it is affecting
or working (emotional, symbolic), where organization is about the results
and effect of integration, and within technology how effective the systems
are running. The three different performance paradigms share some gen-
eralizations:
I.  Introducing new objects with e.g. new cultural activities, new organi-
zational practices and new technical phenomena;
2. New methods of inquiry with deconstruction, systems theory and
computer modelling;
3. New metaphors into interdisciplinary analytical tools with extraor-
dinary resiliency of theatre, as well as
4. New subjects previously excluded from each of the performance
paradigms.
(McKenzie, 2001, p. 131)

Although McKenzie do not specifically treats spaces and places and the
specific integration of sensor technologies and networks in architecture
and urbanism, it works well as an understanding of the influence of per-
formance on environment and design especially along with the metaphors
introduced. The one thing to keep in mind however is the rather single-
focused aspect of efficiency, or what could be announced as the optimiza-
tion aspect of technology. It seems to be a general perspective on perfor-
mance that it becomes a way to measure the fulfilment of certain goals in
systems and only rarely as the performative or emergent outcomes in the
intersection between systems and humans.

Through analyzing Professor Challenger’s appearance in A Thousand Pla-
teaus (Deleuze & Guattari, | 987), McKenzie states the age of global perfor-
mance and the relation between performance and the performative:

‘Performances are territorializations of flows and unformed matters into
sensible bodies, while performatives are encodings of these bodies into
articulable subjects and objects.” (McKenzie, 2001, p. 177)

In relation to the field of architecture and urban design, performances
could in this way be understood as a design based on parameters extracted
from flows, integrated into interactive artefacts, which generate effects
open for new actions. Here bodies refers to a more broad definition of
organizations, but also the specific affects that the body perceive during a
performance. In general McKenzie is much inspired by Deleuze and Gua-
tarri, where humans are considered to be processual machines, forming
assemblages and relations with other ‘machines’ and evolving to create
new forms. Here again representations will end out being mimetic, where
performance is evolving; each repetition enacts its own unique event, and
the body becomes the site where the event takes place (Rio, 2008). This
would be more related to a way of understanding how external relation-
ships are incorporated as part of a feedback process with the design, then
constantly evaluating the effects of this integration; a subject further treat-
ed in the next chapter.

In this way flows or what | would propose named as “circulation” of infor-
mation, ideas, artefacts etc. are important for the understanding of the
performative. Most importantly because circulation produces performa-
tive effects as a process of enactment implying circulation as a culture in
itself (Lee & LiPuma, 2002; MacKenzie, 2005). In comparison to McKenzie
we might be moving towards another kind of performance more relat-
ed to underspecified or unscripted performances allowing for sociality’s
(Khan, 2006).To discuss the performative in relation to “unformed matter



into sensible bodies” as well as ‘articulable subjects’ would also imply talk-
ing about new kinds of objects moving in and out of places as part of an
increased circulation.

Summary

This section introduced how the formal definition of performativity was
based on linguistics and speech acts, additionally influencing representa-
tion and performative constitution of reality. This inspired the field of per-
formance studies, cultural performance and areas related to theatre with
a focus on the relationship between actor and context, the constitution
of meaning, content and the social primarily through ongoing negotiation
and circulation.The central origin of performative relates to how environ-
ments act instead of just being. Through these acts reality or environment
is constituted, thus they are not representations of something static, but
creates the environments they exist in. This is a condition for language
and speech acts, but also concerns how individual identities, knowledge
and in general context is part of an irreversibility, where each actor influ-
ences the environment and participate in creating the meaning perceived.
Within performance this is particular apparent in the way that actors cre-

" Fig. 18: Rafael Lozané-l—jemmen1l'Jhde|'j"S-ce;n,at an event it Liricoln, UK, w:te{
passers-by are contro'g'_tegi_ with'portraits'appearing through theirr own sh®¥ows:

L ——

fg-i.'_

FEATEN G s
e TR, e ey R
A R TR

ate the narrative as part of the stage setting, but these rituals are also
related to more everyday interactions on the street, where individuals
exchange different roles based on the norms of both the spatial and social
context. Through repetition or positive feedback loops emergent condi-
tions as identities and places are established through performative acts
closely tied to the constraints of the environment. At the same time these
performative acts are essentially cultural, acting as a level of reference
when the social and meaning is achieved through the performative trans-
formations, both as part of more temporary events as well as the situa-
tions in everyday life. In essential the acts of the body performing certain
actions cause a relationship between the body and the surrounding objects,
which emphasizes the ‘affects’ of technology. Increasingly the relationship
between participant and observer becomes more complex and the tech-
nologies used are getting more advanced. The environment exists as an
emerging space in a constant negotiation through new extended technolo-
gies, which bridge traditional roles and spaces. The performative environ-
ment is thus based on an ever evolving ‘interaction order’, which gradually
constitutes both subjects and objects.
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‘The role of the architect here, | think, is not so much to design a build-
ing or city as to catalyse them; to act that they may evolve.’ (Gordan
Pask in Frazer, 1995,p.7)

When Vito Acconci in 1981 described his 1979 ‘The Peoplemobile’ as a
mobile installation of a vinyl-cladded truck in a steel podium with large
speakers mounted on top of it, he named it ‘performative architecture’:

‘The viewer activates (operates) an instrument (what the viewer has at
hand) that in turn activates (builds) an architecture (what the viewer
is in) that in turn activates (carries) a sign (what the viewer shows off):
the viewer becomes the victim of a cultural sign which, however, stays
in existence only as long as the viewer works to keep the instrument
going.’ (Acconci, 2001, p. 18)

The above describes one of Vito Acconci’s acts of architecture.The viewer
is part of the architecture through an instrument that constructs the real-
ity of the space and at the same time the representation, however only to
fall apart when the observer leaves the setting. There is a radical difference
between the technologies available now, and the present days experiments
between politics, art and architecture starting from the activities in the
1960°s, but they are still examples of one of essential characteristics of
performative architecture; its ability to act with the present local actors
and occupying a temporary space for interaction between object and sub-
ject. As seen later these experiments grew out of the cybernetics and
system theory as it was tested out in architecture in the 50’s and 60°s,
but seems to gain a revival as Coop Himmelb(l)au now again 40 years
later is exhibiting their ‘feed back space’ on the | 1" International Venice
Biennale 2008. The feed back space is brought back to life because the
technologies now exist for these installations to be fully constructed and
experienced. In this case it is a large transparent plexi-glas installation with
media screens and pulse sensors. People entering the space will be sensed
for their pulse with fills up the whole ambience of the space — the space as
an extension of the body fluids.

However this cross-disciplinary research perspective on performativity
within architecture and urbanism requires a more specific elaboration on
the perspectives of design, and the performative values attached to these
processes. The above example describes the more recent perspective on
the integration of real-time sensor input as part of both the perceived
object and the design process, but these relationships between the design
and multiple effects goes across a wide range of fields. First of all design is
a process in which something of value is created. However the difference

that needs to be clarified is mainly the aspects of the specific added value,
or the conditions which differentiate architecture from building, urban-
ism from cities and design from being merely an object. There have been
several perspectives on how architecture and design differentiates mainly
through the more basic ideas about aesthetics, style, art or functional con-
siderations; however performativity involves a broader discussion of design
considering the complexity of the possible influences to a design process.

‘The most common problem with architectural theories is that they
have too often been strongly normative and weakly analytic, that is, has
been too easy to use them to generate design, but they are too weak in
predicting what these designs will be like when built.

(Hillier, 2007, p. 47)

This is a condition relevant for all design fields where the benefit of having
both theoretical and analytical skills involved as part of designing, as well
as some knowledge concerning the predicted influence of the designed
object. Design is here both a matter of thinking and doing, as a process
going across different scales and professions and iteratively combining
theory and practice. This essentially involves a level of innovation or a
new kind of design intelligence, which no-longer implies fixed knowledge,
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but knowledge in constant transformation in feedback with the environ-
ment. Intelligence here becomes a projection of a pattern on the world
and a revision of the knowledge according to the perceived experience
(Speaks, 2008 based on Hawkins, 2004), and design is combining thinking
and doing, theory and practice. In many respects this seems to be paying
a revisit to some of the first academic traditions of architecture through
for instance Ecole de Beaux-Arts and especially Bauhaus where the com-
binations of arts and crafts were specifically focused on cross-disciplinary

design competences to be acquired through building and experimentation.

The difference now with performativity and new computational technolo-
gies is, that these influences are getting more complex, bottom-up and
real-time as part of more sophisticated sensor technologies, networks and
advanced computational software, where design exists as a combination
of theoretical and analytical capacities assisted by computational tools
through all levels of design.At the same time the main purpose in regards
to design is not another level of efficiency, as was the main purpose of the
machine aesthetics of modernism, but how design through technology can
affect culture and innovation in a feedback loop to stimulate new uses
and behaviours.The result here is open-ended depending on the selected

parameters and carry potential relationships to different environments as
illustrated through the examples of architecture and urbanism.

Performative Urbanism

One of the early inspirations for Performative Urbanism is Kevin Lynch’s
‘The City as an Organism’, as one of his three city models from ‘A Theory
of Good City Form’ (Lynch, 1981, p. 88ff); it is an urban concept based
on information systems and organization derived from multiple feedbacks,
moving the definition of the city from being matter of central control to
a differentiated self-organized entity (Shane D. G., 2005, p. 55f). Also with
some ecological references it has at the same time been associated with
the emerging field of landscape urbanism considering the city as a continu-
ous holistic process incorporating multiple infrastructural landscapes as a
basis for the organization of the city (Mostafavi & Najle, 2003). Landscape
urbanism also originally stemmed from the performative urbanism from
Kevin Lynch and Cedric Price, which are treated in more depth later on,
and inspired more ecological practices as Field Operations with James
Corner. (Shane D.G., 2005, p. 69). Shane describes from James Corner how
the performative areas in the city act as ‘prepared grounds, flexible and open,
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like the British commons or Indian maidan, allowing the “adhoc emergence” of
“performative social patterns and group alliances that eventually colonize these
surfaces in provisional yet deeply significant ways’ (Shane G., 2003, p. 3).

This landscape urbanism from Corner, inspired by some of the utopian
projects in the 1960s, is based on open common areas in the city to be
occupied by programmed and un-programmed activities as from his Stalk-
ing Detroit project (Shane G.,2003). Recently performative urbanism has
also been defined within the framework of a design method related to the
introduction of systems thinking and new software as in the Architecture
Biennale project by the architectural office Zebra in Venice 2006. Here
Performative Urbanism was presented as a sustainable approach for an
urban development project in Beijing, incorporating the recycling of an
existing polluted ground as a basis for generating a new urban neighbour-
hood. In general this illustrates a systems thinking where all parts of the
transformation of the urban landscape are related and turned into a local
benefit. Thrift has explained why it could be appropriate to apply this per-
formative logic to such landscapes:

‘I always try to think of cities as performative, as in use, and therefore
I see urban landscapes as essentially incomplete and only rarely in the
hands of just one network of association’ (Smith, 2003, p. 15)

This kind of urbanism envisions a bottom-up perspective that places itself
into an existing ecological setting and self-organizes on the grounds of the
open common areas. These areas are still developing as hybrids of festi-
val arenas and landscapes in a mixture of pre-programmed basic activities
and open prepared, however often very restricted, grounds. References
could be made to the larger festival arenas for instance Roskilde Festival
in Denmark, where once a year an empty site is occupied with 60.000
people, however also here under certain restrictions for the massing to
organize orderly according to the events (Roskilde Festival, 2008). At the
other end are newly developments in RV Communities with for instance
the Quartzsite in Arizona, which are almost like ‘swarming’ sites acting as
largely open camping platforms stamped into mostly deserts or rural areas
for the elder generation to occupy temporary domains only facilitated by
their van, basic supplies on the site and high-speed communication net-
works (Sumrell & Vernelis, 2007).

Although the mobile technologies are in place for such areas,another direc-
tion seems to be heading towards more temporary and limited engage-
ment with the city as part of smaller events and workshops. Increasingly
the existing urban fabric is used as a basis for emerging cultural activities

considering it as a performative landscape to be extended by mobile tech-
nologies, projectors, sound equipment, tents and a variation in themes and
scope. Thus performativity is here mostly acting on the premises of open
grounds with minimum or no facilities but from the principle of common
or lease ownership for mobile actors to settle. The central issue for this
urbanism is the new ways to achieve the urban, which could be described
as by Ascher as a meta-urbanism:

"The modern urbanism defined the means to redlize a building project
through simple and lasting rules: zoning, density, heights etc.The rules
were considered as demands.The meta-urbanism prioritize the goals
that need to be achieved and encourage public and private actors to
find ways to realize these in the most effective way for the common
good and all involved parties....The plans for such a ’qualitative’ urban-
ism enter into this new horizont of rules that weights the results higher
than the means, which also implies the architectural or landscape
considerations.’” (translated from Danish by the author)

(Ascher, 2002, p. 34)

In the same way as architecture is adopting a wide range of new tools and
software to cope with this rising complexity of information and involve-
ment, it also influences the general field of urbanism. Michael Kwartler
is trying to extend from the 19" century ‘factory system’ that has been
applied to city design and has created a planning, design and regulatory
model to be used for planning purposes.This model basically incorporates
different layers of information in a feedback system between planners and
citizens based on certain performance indicators. Like in the above ‘meta-
urbanism’ these indicators are set up as imaginary goals to be achieved
continuously and are supported by a real-time dynamic model (Kwartler,
2005, p. 88).

These models are no-longer only acting only as digital representations but
strongly linked to the actual constraints of behaviours in physical space.
The ‘space syntax’ offers very specific tools to evaluate patterns of human
behaviour as part of both architecture and urbanism, and uses these inves-
tigations both as part of design and evaluating the dynamic factors of place.
(Hillier, 2007)

Now this indicates a growing tradition of event settings with mobile tech-
nologies and digital media occupying the urban domain as part of a mobile
lifestyle, but also it influences the organizations and administrations as well
as the architectural representation and a new approach to urbanism in
general. However without these technologies it is of no surprise that cit-



ies have always been performative in the sense that they acted as grounds
for complex interactions on the street as well as in organizations through
systems and procedures.

‘Moving through the city, and through public spaces, has always been
a performative practice where the citizen is relatively able to use the
material world for her own purposes and enjoyment, and engage in
critiques of everyday life’ (Galloway, 2004, p. 403)

With this the performative tradition in urbanism is generally considered
something happening face-to-face between human actors in the city con-
stantly negotiating their path through the city or in conversations, drama
or similar exposed to the general life of the street. However it is dra-
matically changing with the influence of ubiquitous technologies and more
event-based urban activities that increases the impulses for performative
street life, as well as it also rests specifically on a development within
architecture.

~_ Fig 21: ChristCphwe
: Janney, Sonic Forest;
interactive plaza at the
Expo 2008 in Zaragozaj

Performative Architecture

‘Architecture is more than the art of constructing individual buildings.
It is also the creation of environment. Buildings do not exist in isola-
tion.They not only impose their character on their surroundings but
also have an incalculable effect on the lives of the human beings who
inhabit them.” (Conti, 1978, p. 6)

Conti (1978) describes how the architectural monuments of the ancient
have been under constant change influenced by cultural migrations and
the general life, wealth and glory of changing civilizations. These monu-
ments ranging from the Bazaar of Damascus to Machu Picchu in Peru all
illustrates how different religions and empires left their traces on the build
environment through the continuous integration of new crafts and chang-
ing traditions.

‘Such architectural adaptations bring buildings to life, expressing the
emotions — the faiths and hopes, the joys and sorrows — of humanity.
For not even the most brilliant architects can infuse their creations with
life: It requires the mediating forces of cultures and time to do that.’
(Conti, 1978, p.7)
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These adaptations were merely based on a change in cultural traditions
but also influenced by new technologies and materials allowing for desires
to rebuild and change the existing architectural landscape. This adapta-
tion has characterised architecture for centuries however most apparent
through the flexible dwellings of nomadic culture as a more temporary
and light structure dependant on the surrounding landscape (Kronenburg,
2007, p. 10f). However the architectural response to current technological,
social and economic change is essential for the profession, and we are in
a radical different time now where the cultural influences are strikingly
more dynamic depending on the flow of people and materials.

‘Architecture is the societal function system that takes responsibility for
the continuous, progressive-adaptive development of the built environ-
ment of society.” (Schumacher P., 2008, p. 1)

Here adaptations are still increasingly important, but it is a radical different
conception of societal change, than illustrated through for instance the
eyes of Le Corbusier, whose belief in a mechanistic vision should rest on
a permanence of the architectural object. Here the ‘pre-machine civiliza-
tion’ should be destroyed and new cities built based on the passion for
technologies (Corbusier, 1935), where ‘it is the city’s business to make itself
permanent’ (Corbusier, 1947,p.71) .

However similar to how Corbusier considered the integration of the engi-
neer inventions as part of an architectural aesthetic, architecture is in the
end not only to be concerned with the finished object. Essentially it is an
activity involving a continuous process, which contains at the same time a
conscious concern with the effect of the design and a partly unconscious
intuitive exploration of new material possibilities.

‘Architecture is therefore not simply what is done but how it is done.’
(Hillier, 2007, p. 35)

Architecture recognises practice and the material effects as part of the
design process along with the integration of a series of complex param-
eters, which are continuously evaluated and abstracted for integration.
Inspirations especially from ‘The Thousand Plateaus’ (Deleuze & Guattari,
1987), or the multiple positions from which constructions can be created
and the non-linear way that they are organized, have led to new positions
for avant-garde architects to work with complexity through new digital
technologies. These technologies and the complexity of factors involved
in decision-making for a design whether a mobile phone, an architectural
icon or an urban neighbourhood, are increasingly involving relationships
between theory and practice, as well as related scientific methods to iter-

ate design development with affect through socio-technical processes.

The main issue here becomes how this is continuously part of a process of
experiment and actualization to test out possible achievements of a stated
problem involving the feedback from the possible end-users.With perfor-
mativity this is thus getting more complex, involving real-time relationships
with a range of aesthetic, functional, technical, economic, organizational,
cultural and social factors, which are determined through continuous feed-
back with a computational tools, which can help aggregating and evaluating
input with effect. This development has by far had its impact on architec-
ture where all other cultural practices have been through a transformation
with electronic media, but where architecture has still maintained largely
unchanged, as noted by Peter Eisenman (Lenoir & Alt, 2003).

‘Computation is primarily conceived as more or less a glorified draft-
ing instrument with little or no effect on our conception of architecture’
(Chu, 2004, p. 124)

The design practices, which have incorporated this kind of idea of techno-
logy, are grounded for instance in the experimental practices of Eames
and Panton and the more recent of Gehry and Hadid. In these practices

Fig. 23: Enric Ruiz Geli, Hotel
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there exist an iterative feedback by applying a set of different techniques
continuously throughout the design process, at the same time as being
inspired by new materials and manufacturing processes, and not limiting
their engagement to a specific design scale or context (Rahim, 2005, p. 13).
They are practices, which resist on using technology only for efficiency but
instead as a tool to inspire innovation incorporating positive feedback with
adaptation across disciplines and design knowledge.

Other architectural studios like UN Studio, MVRDV and OMA are begin-
ning to incorporate multiple feedbacks mostly related to organization,
economic and urban relationships as part of their ‘parametric’ processes,
maintaining a constant diary of parameters as well as using current proj-
ects to evaluate future scenarios.At the other end the studios like Asymp-
tote, Zaha Hadid and C-A-T are more focused on parameters related to
the actual perception of form and the affect on body and space, but similar
here it also relates to a more sensible notion of ‘parametricism’ involving
total fluidity on all scales (Schumacher P., 2008). Here no design exists
as an isolated object, but is inscribed as part of complex relationships or
‘fields’, which effect the formation of the design.

Now the current extensions of these concepts of feedback and emergent
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Fig. 24: Performative feedback to optimize design.

processes in design through complex input are reaching another level to
be illustrated through the more recent technologies. The main concept as
noted in the beginning the chapter is, that change to the design and feed-
back through technology is no-longer just maintained at the level of the
design process, but increasingly considered an open state for the partici-
pants to respond. This extends the feedback process of theory and prac-
tice, and the design explorations in studios to the real-time meetings at the
site and in the hands of users through a responsive architecture.

‘The agenda of responsive environments opens up a whole new domain
of design research. It announces a paradigm shift from the design of
inert spatial form to the design of systems of behaviour: the design of
spatial systems that are capable of interaction by means of real time
reconfiguration in response to users via embedded electronic intelli-
gence.” (Schumacher P., 2004)

Again here it is architecture aimed at stimulating behaviours and facilitating
new forms of social communication instead of just framing a space of func-
tional requirements. Besides the original idea about architecture being part
of continuous cultural and environmental adaptation, Negroponte more
specifically treated the issue of a computational responsive architecture
through the Architecture Machine Group at the MIT (Negroponte, 1970).
The main purpose of architecture becomes mediation, which not neces-
sarily helps the design process but becomes a complete computationally
enhanced environment to live in. However at the same time the issue of
responsiveness contains the more overall idea about adaptation by incor-
porating a wide range of different factors including uses and climate. Per-
formative architecture evolves from these traditions of feedback, respon-
siveness and practice-related designs but the influence is more dramatic
and the technologies more advanced as illustrated in the later chapters.

As regards to the specific notions, two important events seem to have
made significant contributions to the definition of a Performative Archi-
tecture. The first one was a symposium at the University of Pennsylva-
nia in October 2003 leading to the publication ‘Performative Architecture
— Beyond Instrumentality’, and the second one the Performative Archi-
tectures Exhibition in March 2004 at TU Delft in Holland presenting a
wide range of contemporary practices within architecture and interac-
tive design. Even though the events contain similarities, they set out two
related but different paradigms for a performative architecture, which is
based on the effect of new digital tools for the architectural profession and
the experience of place.The first one in Philadelphia was mainly concerned
with the performance aspect of new digital technologies even though the
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publication indicated an even broader range of definitions:

‘This architecture places broadly defined performance above, or on par
with, form-making; it utilizes digital technologies of quantitative and
qualitative performance-based simulation to offer a comprehensive new
approach to the design of the built environment’

(Kolarevic & Malkawi, 2005, p. 3)

This defines the performative aspect of architecture arising from the devel-
opment of new both quantitative and qualitative simulation methods based
on setting certain performance criteria throughout the design process.
Thus the architectural design process is considered performative, as it is
being increasingly iterative where each constraint e.g. climate, structural,
use, site etc. are fed into the model and by adjusting the parameter archi-
tecture appears as an emergent effect of the interactions in the model.This
approach is closely related to the process of simulation, which is practiced
through many of the new BIM (Building Information Modelling) procedures
that are emerging. Here the performative design loop involves a simulation
of certain critical design parameters, which is considered and incorporated
until a satisfactory result is reached (Thoo, 2008).

The basic condition investigated here is thus more related to the specific
performance of the building, instead of the ability to generate more general
performative effects. At the same time performativity frames a large vari-
ety of new design methods described through algorithmic, morphogenetic,
generative, evolutionary architecture etc. all dealing with the integration of
more complex parameters to stimulate a computer model.

‘Architectural concepts are expressed as generative rules so that their
evolution and development can be accelerated and tested by the use

of computer models. Concepts are described in a genetic language that
produces a code script of instructions for form-generation. Computer
models are used to simulate the development of prototypical forms that
are then evaluated on the basis of their performance in a simulated
environment.Very large numbers of evolutionary steps can be generated
in a short space of time and the emergent forms are often unexpected.’
(Frazer, Frazer, Xiyu, Mingxi, & Janssen, 2002)

Interests that are similar in scope but appear broader from an earlier defi-
nition from Kolarevic:

’berformative architecture — an architecture in which the emphasis
shifts from building’s appearances to processes of formation grounded
in imagined performances, indeterminate patterns and dynamics of use,
and poetics of spatial and temporal change.” (Kolarevic, 2004, p. 26)

Architecture is here moving its attention away from appearance or to
some respect the aspect of representation to the processional act of refin-
ing architecture to changing conditions. From many sides this has been
criticized as being an extremely instrumental and engineered perspective
in its starting point, even many practices are turning away from the one-
directional approach that rationally tries to optimize towards a certain
goal with the risk of lacking the traditional architectural spontaneity and
controlled overview of the project.

The exhibition at TU Delft had a similar ambition to extend from a limited
focus on architectural presentation and the new aesthetics of digital media,
but it was more ambitious with the selected projects from practices like
Marcos Novak,Ali Rahim,NOX, Greg Lynn,Ocean North,Reiser+Umemeto
etc., and was considering how this could influence culture:

’Performance as a paradigm for architecture moves the attention away
from the static object and towards a complex and dynamic plane of
relations. It focuses not on architecture as a static art form but on its
effects that transform culture: architecture as cultural production. Per-
formative Architectures understand architecture, technology and culture
not as separate and isolated elements, but as elements interrelated
through complex feedback loops, by which they simultaneously affect
each other’ (Stylos, 2004)

This includes the ability for architecture to have effects that transform
a certain culture. Performative architecture is treated as a more com-
plex and out-turned profession that constantly enters into feedback loops
that affect each other. Thus this kind of performativity focuses more on
the affects of the build projects and not necessarily the parametric soft-
ware used in the design process. Similar from the two approaches are
the emphasis on use of new computational technologies however both as
new tools for simulation, optimization and production of architecture in
a CAD/CAM/CAC tradition and as the experienced interaction with the
build and potentially digitally enhanced architectural space.The optimiza-
tion performance-based approach can be said to rest in a kind of new-
functionalistic idea, which fundamentally treats the new computational
technologies as instruments for predicting future building uses and behav-
iours to optimize and improve building performance. This approach con-
cerns performativity as the understanding of feedback-loops in the design
process, circulating an increased amount of building information among
different actors to evaluate performance criteria for the design as an end-
result. The other approach rests primarily on the theatre-aspect of per-
formance as to understand how digital technologies get integrated within
architecture thus enhancing the real-time feedback loops with site-specific



actors. Thus here performativity understood as the actions between an
adaptive architecture and the surrounding environment.

Ali Rahim was represented at both events and describe how each perfor-
mance element exists as part of an evolution as a cultural entity that can
be selected and interrelated in an emergent feedback process. The back-
ground for Rahim’s definitions are inspired by the previous mentioned ana-
logue from McKenzie regarding cultural, organizational and technological
performance but with a more specific focus on the animation techniques
integrated as part of the design process:

‘Our design process reacts to external stimuli and transforms a situa-
tion through feedback between the subject and the environment and
between architecture and its milieu. The material, organizational and
cultural change that occurs as a result of perpetual feedback and two-
way transfer of information is performativity (italics in original). Here
models developed in one research paradigm can be appropriated by
another.

...Performativity always has the potential to produce an effect at any
moment in time.The mechanisms of performativity are nomadic and
flexible instead of sedentary and rigid. Its spaces are networked and

Fig. 25: MIT Senseable Lab,\
Digital Water Pavilion at
Expo 2008, Zaragoza.

digital rather than enclosed, and its temporalities are polyrhytmic and
non-linear.” (Rahim, 2005, p. 179)

Some of the important aspects mentioned in the above include the feed-
back processes of information and the importance of an effect in net-
worked and digital spaces. However as Leatherbarrow describes by archi-
tectures ‘unscripted performance’, effects are not something new in itself,
as architecture has effects and happen to us even without digital systems:

’In truth, we do not so much enter rooms, but rooms (so to speak)
happen to us. One way to begin thinking about what may be called the
event-character of a setting is to consider its emergence out of causality
that no one understands very fully’ (Leatherbarrow, 2005, p. I 1)

Thus architecture acts even without these technologies especially based on
the tradition of semiotics. Here building elements and spaces carry certain
affordances for behaviours and the effects are mainly symbolic as a conse-
quence of typologies and styles. However we can question if an objective
description alone is enough for such an event-character of architecture
and spaces, as these spaces participate in more ways than through how
they are interpreted. Instead what is needed is a more refined approach to
the affects of objects, focusing on acts and effects with more non-repre-
sentational models and interactionism in mind.

The two above approaches have much in common concerning the inte-
gration of digital technologies implying stronger interactions with archi-
tecture on different levels. However they also share the common feature
that it concerns how architecture acts in the sense that it moves it away
from the traditional understanding of an object. As from Leatherbarrow
spaces can be considered as something donated to us from the past and
with which they act upon us.This is first and foremost understood from
the experience of the space, thus the affects of the space as an event hap-
pening to the participant.When entering the domain of digital architecture
that increasingly integrates more complex feedback mechanisms, it adds
to the unscripted parameter for both the actualization of the design and
the experience of architecture. However at the same time Leatherbarrow
reminds us that technique is always anticipatory and that the technologies
do not automatically imply a new entity of architecture:

‘It is a form of knowledge that leads to preconceived results. Because
events arise out of a past that we do not know, they cannot be produced
technically. Putting the matter for more forcefully, performative architec-
ture is not the outcome of building or design technology, even up-to-the-
minute digital technology. (Leatherbarrow 2005: | )

There are other digital technologies to consider including animation tech-
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niques, parametric modelling, algorithmic architecture, biotechniques etc.
but all is included within the same paradigm concerning increased digi-
tal techniques to be integrated in the design process thus enabling the
digital architecture to act and evaluate from a set of different complex
parameters. However as from the above this design process is still con-
sidered a virtual condition for the performative aspect of architecture. It
is not yet experienced or realized and the building itself do not yet enter
into any feedback loops on the site. One might question if these building
technologies still only act as representations for an architecture that is
getting increasingly more functional, economical and optimized, and if this
should be the purpose of performativity? A few practices are beginning to
work with the performativity of the architecture itself, thus considering
an architecture and urbanism with dynamic elements that involves real-
time actors. In the Post-Agricultural project architect Achim Menges has
worked with design processes that uses site-specific parameters for the
digital design process and additionally considered it as part of an active
system in the structure.

‘A performative environment necessitates thinking about structure as a
condition that generates and differentiates. Rather than a static object,
it is helpful to think of structure as a process of structural and material
operations.’ (Menges, 2004, p. 60)

Menges uses complex site-specific parameters as for instance specific light
and climatic conditions, local agriculture, recreational networks and infra-
structure, and uses them as forces to articulate the beginning digital design
project. At the same time as these complex parameters are used for the
development of the initial project, it further develops into kinetic systems
that can change according to new criteria from the original parameters in
the model.

This indicates that the project follows a twofold strategy: one passive
and one active. Firstly, the negotiable field of differentiated micro envi-
ronments passively provides for anticipated criteria of change. Secondly,
active key structural elements provide adaptation for divergent criteria.
The consequent mutations of relations between systems will then feed
back alterations to the topological organisational model.

(Menges, 2004, p. 60)

This is also reflected in the recent studies by Phil Ayres, who has devel-
oped a ‘persistent model’ allowing for an iterative feedback between a digi-
tal model and a responsive architecture. Instead of considering architec-
ture as an end-product delivered to a client, it is a concept that allow for

continuous adaptation and control of both the digital and real model, thus
emphasizing architecture as a continuous service (Ayres, 2008).This begin-
ning other aspect treats the cultural production of an architecture that
becomes increasingly interdisciplinary and complex, moving away from the
static object into real-time feedback relationships with a site or environ-
ment augmented through a digital model. This would include architecture
as a real-time actor to include in the urban game among other participants,
and extend architecture from being an entity produced from only one
specific culture, but something to emerge as part of the environment. Thus
the technologies mainly to be considered later on are taking these devel-
opments into account concerning architecture and urban environments as
an actor with effects using new real-time digital technologies.

Fig. 26: Kunsthaus Graz with media facade
created by dimmered fluorescent lights.




Summary

The observations of affects of performances in spaces are also one of the
interests when discussing performativity in architecture.This can be said to
rest mostly on the phenomenological tradition with a focus on the subjec-
tive experience of spaces that may very well be very different from each
of us. In the representational tradition these considerations can be said to
be grounded on spaces acting as something devoted to us, from which we
can’t be sure of its purpose or use, but where the object and spaces act
upon us when we enter them. In this sense architecture happens to us,and
it will appear with certain affordances based on the design semiotics and
the history of the space.These traditions need to be extended into more
action-oriented practices treating the embodied experience of interac-
tion.

Within the recent developments in the urban and architectural disciplines,
there have also been a widespread focus on the other aspect of ‘perfor-
mance’ in the light of new sophisticated simulation tools used mainly for
the purpose of optimizing certain factors of building performance. This
procedure is at the same time a very conscious procedure allowing archi-
tects and engineers to work parametrically and independently with unique
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Fig. 27: Phil Ayres, Kielder Residency;
setting up a physical model with an
iterative feedback to a digital model.

factors in the design process, and at the same time a method of continu-
ously being able to see the result of the complex emergent whole. This
newer tradition working with parametric software celebrates great inter-
est everywhere in the business, and the tools used to ‘produce’ architec-
tural and urban space are becoming increasingly sophisticated based on
the stated criteria’s. Performativity in this sense is approached as a more
holistic practice, when incorporating multiple factors as part of the over-
all design, but the factors are consciously and strategically chosen mostly
for the purpose of optimization towards a certain end goal. Besides the
more rigid aspects of optimization towards a specific goal, the performa-
tive urbanism is also concerned with a more real-time effect through the
design of places enabling new behaviours. This kind of urbanism evolves
underspecified landscapes acting as prepared grounds, which through a
bottom-up approach opens up for the possibility for each actor to engage
with the designed landscape.

Across interdisciplinary fields the performative focus on interaction and
feedback loops creating emergent effects. Essentially it is thus a time-
based process engaging environment and actor, objects and subjects, as a
negotiated practice based on interactive encounters, and one of the main
issues is how and when to open up the design process for the influence of
more complex parameters and influences.This is also relevant because the
way knowledge is produced, normative positions maintained and criteria
determined is legitimated depending on how well they perform through-
out this circulation with exchange of information and materials. At the
same time this new widespread focus on the above performative aspects
also involve new ‘socio-technical systems’, where ‘objects are produced’
with the impact of ‘meta-technology’ and use of new media. This integra-
tion of interactive technologies and the changed perception of place and
movement will be further exemplified in the next chapters together with
a historical basis from the beginning period of computation and system
theory in architecture and urbanism. Besides feedback and interactions as
the essential parameters, which will be treated in the coming chapters, one
of the common often complicated issues, concerns how the outcome of
interaction describes properties, which cannot be traced back specifically
to the parts. Here emergence describes one of the most specific terms
involving the collective effects of complex interactions.
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Architecture

‘We should understand all objects as being part of a process of emer-
gence; the made as being part of the making, not the unmade. Our
goal must be constructivism, or emergence, and anything that emerges
should coemerge; the way we see is emergent, the way we move around,
the way we act in relation to each others, to our habits, to our memo-
ries, all these emergent patterns should coemerge with its material
structure.” (Spuybroek, 2005, p. 74)

Non-linear dynamics

‘One of the most striking consequences of nonlinear dynamics is that
any population (of atoms, molecules, cells, animals, humans) which

is stabilized via attractors, will exhibit “emergent properties”, that is,
properties of the population as a whole not displayed by its individual
members in isolation. The notion of an emergent or synergistic property
is a rather old one, but for a long time it was not taken very seriously
by scientists, as it was associated with quasi-mystical schools of thought
such as “vitalism”.Today, emergent properties are perfectly legitimate
dynamical outcomes for populations stabilized by attractors.
(DeLanda, 2006)

Philosophy

‘An ontological structure, in the philosophical sense, is an emergent
phenomenon. It is something that arises out of participatory practice,
not one that springs fully formed from a design process.’

(Dourish, 2004, p. 130)

From the introductory chapters it should be of no surprise that the
research is trying to cope with and accept the extreme complexity of
an increasingly interdisciplinary practice. However throughout centuries
science has tried to introduce a simplistic view on the world, reducing our
vision of a complex world to simple basic objects. No matter that simplic-
ity is a suitable approach for many design approaches, it is also the general
tendency that complexity should be coped with, as it has shown successful
within for instance information theory and systems theory to be described
later on.The understanding of complex systems have led to a wide range
of new scientific fields (Prigogine & Allen, 1982, p. 3ff) mostly concerned
with the more pure mathematic and engineering sciences but however
spreading into the social sciences. These systems occur in everyday life
especially as part of larger agglomerations as in the understanding of social
phenomena, traffic densities and flow and population dynamics.

‘The systems which interest us are large, nonlinear systems operating
far from thermodynamic equilibrium. It is precisely in such systems

that coherent self-organization phenomena can occur, characterized by
some macroscopic organization or pattern, on a scale much larger than
that of the individual elements in interaction. It is a structure whose
characteristics are a property of the collectivity and cannot be inferred
from a study of the individual elements in isolation.We may say that
reductionism, long a strongly criticized attitude in the social sciences, is
found to be inadequate even in the physical sciences.The whole is more
than the sum of the parts for such systems.

(Prigogine & Allen, 1982, p.7)

Originally here referenced from thermo dynamics and non-linear systems
as in the processes of self-organization, it includes experiments and studies
of the complex whole to understand the collective behaviours emerging
from the interaction of the individual elements. Methods and mathematics,
which have also gained some inspiration for social theories related to the
patterns of urban development.

‘Our point of view is that a complex systems, such as a social system,
is characterized by equations expressing the interdependence of the
various actors of the system and that these intrinsic nonlinearities, in
dialogue with fluctuations, result in the self-organization of the system,
so that its structures, articulations, and hierarchies are the result, not
of the operation of some “global optimiser”, some “collective utility
function”, but of successive instabilities near bifurcation points. Such a
view takes into account the collective dimension of individual actions
and emphasizes the possibility that individuals acting according to their
own particular criteria may find that the resulting collective vector may
sweep them in an entirely unexpected direction, perhaps involving quali-
tative changes in the state of the system.

(Prigogine & Allen, 1982, p. 37)

In all aspects of performativity are the puzzling thing about processes,
designs and situations that happens through complex interactions — they
seem as to ‘emerge’. These emergent characteristics are to be found both
in the actions and experience of the theatre performance as well as in
the design process involving new software and real-time experiences with
interactive systems.The central issue, regarding the performative paradigm
and the interactions with objects in urban space, is to understand which
new types of spaces and designs that emerge, as well as the design pro-
cesses facilitating and enabling these interactions. Emergence occupies a
similar complex and broad field as performativity, but it is central to under-



stand how interactions and circulation of objects can generate meaning in
interaction with the environment.

In 1923 Lloyd Morgan described emergence as ‘the creation of new pro-
porties’ (Morgan, 1923) as part of biological studies, and also here most of
the foundations comes from evolution theory. However new properties
are essential for any ’emergent process’ whether if it would properties
in nature, for a digital model or interaction that could not be described
from the individual elements. In this regard the scientific background for
emergence is based on non-linear dynamics, complexity theory and self-
organization and emergence in architecture is also inspired from natural
systems and explored from the creation of artificial systems to produce
new forms and complexity in behaviour. In its simplest definition emer-
gence s said to be the properties of a system that can’t be deduced from its
components’ (Hensel, Menges, & Weinstock, 2004, p. | 1), or related to the
science of non-linear dynamics where even small causes can produce large
effects. Emergence thus describes the resulting effect of a design intel-
ligence that evaluates and augments the outcome of a series of complex
interactions.

:ETH,ADA Intelligent space respon-
ng to individual user configurations.
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‘Complexity examines how components of a system through their
interaction ‘spontaneously’ develop collective properties or patterns. ..
that do not seem implicit within, or at least not implicit in the same way,
within the individual components.’ (Urry, 2003, p. 24f)

The emerging properties or large-scale patterns are not reducible to its
parts as sometimes illustrated through thermo-dynamics, where there is
an irreversible flow of time (Urry, 2003, p. 21), which implies that a rout-
ing that is initiated for a given process can’t necessarily be traced back to
the starting point. Many professionals would also recognize this from a
traditional way of designing architecture, which involves a series of differ-
ent ideas and concepts that through sketching and modelling slowly pro-
gresses towards a satisfactory design. Here the emergence can be said to
be the architectural evaluation of certain criteria along the design process,
however sometimes influenced by unconscious personal and environmen-
tal factors. Now with the increased knowledge about complexity theory
and the interactions between local elements producing large effects, this is
getting increasingly relevant as for understanding especially environmental
behaviour and the affects of a large amount of unknown factors. In rela-
tion to complexity theory there is a similar interest for ‘morphogenesis’ in
architecture, which referring to Turing (with the Turing Machine and artifi-
cial intelligence) is ‘the capacity of all life-forms to develop ever more baroque
bodies out of impossible simple beginnings... and as a mathematical model
wherein simple agents following simple rules could generate amazingly complex
structures.” (Johnson, 2001, p. 14) The interesting thing about these investi-
gations is that they are able to generate coherent patterns of emergence
through local interactions, like if we would imagine an organized complex-
ity arising from local interactions.

Humans produce such emergent characteristics as part of interactions
both individually with objects and collectively, but it becomes more inter-
esting when these feedback mechanisms involve new artificial systems as
software or augmented sensor technologies. Thus previously emergent
characteristics have been determined from biology or human processes
but increasingly computation assist in these emergent principles, and as to
be seen later on, enter with a design intelligence that needs to reframe the
concept of emergence. Now first of all the sometimes restricted creative
processes are increasingly supported by enhanced computation capacity, at
the same time as new spontaneous grammars are adding to the complex-
ity of the decisions that can be made. In this regards Kevin Kelly describes
the next levels of the cybernetic movement when we are facing the total
integration of human and technology or maybe the increasing dependency
between the systems.
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‘Two concrete trends are happening: |) Human-made things are behav-
ing more lifelike, and 2) life is becoming more engineered.’
(Kelly, 1994, p. 4)

Kelly calls these systems for ‘vivisystems’, which are exemplified through
for instance new computer virus’, robot prototypes, games and anima-
tions, computer models and artificial ecologies or more recently this ‘one
machine’ (Kelly, 2008). The most specific examples that are related to local
interactions is the examples of bee hives, ant colonies, flocks of birds or
other ‘swarm’ systems, which are able to navigate without any hierarchy.
It is possible to develop similar artificial and game like systems with the
involvement of all participants as well as simulating them through com-
puter modelling (MVRDV/DSD, 2007). The interesting thing, when these
systems are being investigated, is that they also represent emergence. For
instance the flock of birds reacts faster than the individual bird and acts as
a common fluid.When the bats in the Batman movie was being computer
modelled or the storming Ork’s in the Lord of Rings, it was possible to
control the total swarm by a few simple rules; for the bats to fly as a flock
it included these rules in a common algorithm:

‘Don’t bump into another bat, keep up with your neighbors, and don’t
stray too far away. When the algorithmic bats were run, they flocked like
real bats.” (Kelly, 1994, p. 13)

These rather simple rules of interaction made the flock fly like one swarm
that constantly changed shape but still maintained together — its new prop-
erties of movement was emergent.

Similar to such rules were investigated by Paul Krugman when he described
a mathematical model for a city made up by only individual business’ each
of which to make a decision based on the interaction with its neighbours.
(Krugman, 1995). This indicates that laws for the urban flows might as
well be generated for polycentric structures by local interactions from
the sidewalks, as when interaction designers now are looking back at the
theories of Erving Goffman and Jane Jacobs.

‘Cities, Jacobs understood, were created not by central planning com-
missions, but by the low-level actions of borderline strangers going about
their business in public life... sidewalks are important... because they
are the primary conduit for the flow of information between city resi-
dents.’ (Johnson, 2001, pp. 92-94)

Jane Jacobs explained such an example of the emergent street life based
on the information feedbacks between apparent strangers in the streets;
a concept that is also reflected through Goffman and applicable to envi-

ronments as transit spaces (Jensen, Goffman and Everyday Life Mobility,
2009). These ideas are now additionally supported by more sophisticated
technologies that imply that a greater amount of people and more com-
plex phenomena can be gathered from the sidewalks and integrated in
collective patterns as part of an information exchange. Emergence is thus
a characteristic of the urban and the liveliness of neighbourhoods based on
social interactions, and on a more broad scope it can be used to describe
an ‘emergent urbanism’:

‘Emergent urbanism refers to an ongoing assemblage flourishing from
the dynamic interactions of parts, participant actors and their relations
at varied hierarchical levels’ (MVRDV/DSD, 2007, p. 91)

At the time of Jacobs, it was a critique towards the contemporary plan-
ning principles, but nowadays it might be considered differently with the
impact of mobile information technology, where citizen are moving in-
between mixed realities and networks. ‘Encountering diversity does nothing
for the global system of the city unless that encounter has a chance of altering
your behaviour. There has to be a feedback between agents, cells that change
in response to the changes in other cells. (Johnson, 2001, p. 96). This might

Fig. 29: Leisurator as a complete individually custo-
mized leisure landscape for the Barbican Gallery.




give consideration for which kind of interactions to benefit from with e.g.
cars in transit spaces and which local interactions that could lead to glob-
al properties like aggregations. There is a reason why cities are not self-
organized systems, as people are not behaving like ants but with a more
complicated logic and own will, at the same time as cities tend to have
more long-term consequences. However what is interesting is that these
local interactions and feedbacks are able to carry information through the
city; information that is a central basis for performativity and thus through
open interactions create potentials for emergence.

Cities can in this way be seen as storing information through the flow of
its citizens and population, as well as ‘without the open, feedback-heavy con-
nections of street culture, cities quickly became dangerous and anarchic places.
Building a city without sidewalks, Jacobs argues, was like building a brain without
axons or dendrites.” (Johnson, 2001, p. 146) In a similar way Mumford criti-
cized this, claiming that is was impossible for a 5 million city to keep this
organic balance;a logic that can be challenged by the current use of mobile
technologies and the databases maintained about these interactions. In the
recent study by Senseable Lab at MIT the total amount of incoming and
outgoing phone calls and IP transfers from AT&T was illustrated in the

Fig. 30: Leo Villareal, Multiverse; light installation
at The National Gallery of Art,Washington.

New York Talk Exchange project (Ratti, Rojas, Valeri, & Kloeckl, 2008). Even
there are no feedbacks associated with the NYTE, it illustrates the emer-
gent characteristics of aggregating large amounts of communication data,
and the subsequent conclusions to be made about a city and its neighbour-
hoods based on this dynamic balance. (Sassen, 2009)

These thoughts of modelling local interactions as part of city development
are richly developed within CA (cellular automata) by e.g. Michael Batty:

‘The way we simulate such emergence is by representing the basic
elements or atoms of the city in two distinct but related ways: through
cells, which represent the physical and spatial structure of the city, and
through agents, which represents the human and social units that make
the city work” (Batty, 2005, p. 6)

Christopher Alexander discussed a possible reference related to the emer-
gence of form inspired by nature, and stated such algorithms as formulas
where local decisions could create larger unintended structures emerging
from the behaviour of local actors, each of who acted in accordance with
the neighbour cells according to a set of codes (Alexander, Neis, Anninou,
& King, 1987); a logic later specified and refined as part of a ‘shape gram-
mar’ with computational systems (Mitchell, 1990). Now with the impact
of mobile communication proximity is getting more difficult to define as
internet traffic and mobile phones poses the possibility for having distant
influences and events feeling even closer than the neighbour standing next
to you at the bus stop. At the same time the impact of these new ‘glo-
cal’ interactions can have a more severe impact on your mental state and
imagination than the physical appearance and reality in front of you. Here
CA and related tendencies are here used for a wide range of purposes as
predicting growth of cities and related transportation systems, to the best
locations of shopping centres and prediction of crowd patterns at festi-
vals. Currently it is being developed in several directions as part of more
focused studies of dynamics.

In continuation of the definition of these systems there is a2 main inter-
est in understanding how the organization of these systems occurs.What
determines the system and how does it evolve in self-organization to new
patterns of development? This further implies that there might be local
conditions and self-regulation systems as part of the larger network, which
Maturana and Varela originally defined as an important characteristic of
living systems:
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‘Autopoietic organization simply means processes interlaced in the spe-
cific form of a network of productions of components which realizing
the network that produced them constitutes it as a unity.

(Maturana & Varela, 1980, p. 80)

In this way a network reproduce itself (autopoietic as ‘self-making’) where
the function of each component participates in the production or trans-
formation of other components in the network. Thus here the analogy to
living systems is that through adaptation, the organization becomes the
environment, when evolution accumulates information about it. (Maturana
&Varela, 1980, p. 6)

The simple way to describe it is that cells must have some self-making
properties to develop;in the same way as actors (human and non-human)
have a self-referential state to use as basis when interacting. However this
unit is both open and closed as it is open to the flow of energy and mat-
ter but still organizational closed. (Capra, 1997, p. 168f). Luhmann took
over this definition of autopoiesis and used it to describe social systems
as essentially systems of communication (Luhmann N., 1995, p. xxiii) (Luh-
mann N., 1986, p. | 74).The identity of the system is defined through mean-
ing as a self-referential system (Luhmann N., 1995, p. 36) acting emergent
almost similar to organization as ‘governance without government’ (Thrift,
1995, p. 221), thus in this regard as forces that maintain a dynamic balance
through interaction.

‘The field of emergence is not presocial. It is open-endedly social. It is
social in @ manner prior to” the separating out of individuals and the
identifiable groupings that they end up boxing themselves into (positions
in gridlock).A sociality without determinate borders: “pure” sociality.
(Massumi, 2002, p. 9)

The opposite of these autopoietic autonomous machines are the allopoi-
etic machines, which have as a product of their functioning something
different from themselves (Maturana & Varela, 1980, p. 80), and through
the coming chapters it is suggested that an alternative definition might be
needed for organizations that move between different states of open and
closeness, thus also between the individual and collective.

As we in the beginning outlined the issue of the performative it was defined
by Fischer-Lichte as the performative act not expressing something that
pre-exists, but being brought into being by how the performance occurs
and thereby being self-referential, constituting reality. This could be the
emergent global effect from the local performative act in the remaking as

from feedback with the environment. In addition, it is of no surprise that
biological systems ‘must continually regenerate themselves to maintain their
organization.This, of course, is a well-known characteristic of life.” (Capra, 1997,
p. 168)

‘Autopoietic systems are defined as networks of productions of compo-
nents that recursively, through their interactions, generate and realize
the network that produces them and constitute, in the space in which
they exist, the boundaries of the network as components that partici-
pate in the realization of the network’ (Urry, 2003, p. 99).

This indicates that emergent characteristics from interactions are able to
evolve in performative systems, which includes the production of the net-
work and boundaries. Emergence thus acts as a next level in an evolution
of a process that maintains a temporary state. These states and boundar-
ies could also be social. When Lefebvre described ‘space as a social pro-
duction; place is a personal reading’ (Lefebvre, 1974), it also implied the
emergence of social spaces, which could be similar to the social order by
Luhmann and Goffman as mentioned previously.

Summary

What appears from the above is a renewed inspiration from biology, but
with an extension of the aspect of emergence due to the integration of
more advanced feedback technologies. These technologies significantly
influence how research is done, simulations approached, design investi-
gated and in general act as a new kind of intelligence that extend the
perception of complexity into the hands of architects, planners and deci-
sion-makers. It is a reliability on new tools that is both interesting and
frightening but nevertheless they draw out a new territory, which again
inscribes design in a series of conflicting relationships. For Kurzweil this
might be described as the ultimate emergence — the rapid evolution of
technology to extend beyond any imagination of how and what machines
can do (Kurzweil, 2005). These technologies coupled with more advanced
empirical knowledge or ‘senses’ of the real, also makes decision-making a
more complex procedure. Instead of a traditionally top-down design and
planning vocabolary, ideas and concepts are constantly circulated and the
result is a performative outcome based on multiple feedback from differ-
ent actors. The power lies in posing good problems to be circulated and
influenced by the media in which new directions are treated. Knowledge
is emergent and being produced through these interactions with technolo-
gies. However what is important here is that this design intelligence is no-
longer based on only human intelligence extended through sophisticated



computational technologies, but also it is acting as a distributed feedback
system through new networks, thus occuring as a collective intelligence.
The trick of keeping progress in design is thus not to add more parameters
to this ‘co-creation’ process, which anyway will be added sooner or later,
but to constantly reformulate the problem to add value to the project.

‘Conditions of emergence are one with becoming. Re-conditionings of
the emerged define normative or regulatory operations that set the
parameters of history (the possible interactions of determinate individu-
als and groups). History is inseparably, ontogenetically different from
becoming. But if feedback from the dimension of the emerged re-con-
ditions the conditions of emergence, then it also has to be recognized
that conditions of emergence change. Emergence emerges. Changing
changes.” (Massumi, 2002, p. 10)

Now considering these different aspects where emergence has compa-
rable but different meanings within different professions, then all of them
relate to the development of new properties from the whole of interac-
tions, that could not be experienced or foreseen from the individual parts.
As from Lloyd Morgan there need to be new properties created as part of

Fig. 31:Art+Com, Kinetic Sculpture at the BMW Museum with 714
floating metal spheres hanging from thin steel wires as a 3D structure.

this emergence, and outside the circles of biology and physics McCullough
even mention the same description in relation to interaction design as
‘value emerges from interactions’ (McCullough, 2004, p. 194).These values are
very different within the exchange, but it must happen as part of a sense-
making of complexity on location apparently together with new cultural
proporties arising from these interactions. Also emergence is essentially
deterministic, which implies that the emergent property or outcome can-
not be foreseen but still feeds into the next sequence. For a traditional
approach to architecture or design this is a radical different perspective,
as it describes a processual approach where each parameter can only be
traced partly through process and not back again — emergent properties
cannot be remade. In relation to performativity this makes especially sense
for human interaction in the same way as from fluid dynamics, that there
are no way to redo the experience when already happened. Seldom it is
also easy to explain it, as it might happen as an intensive moment as in a
blink as a difference to an extensive process.As part of architecture the
main traditions are still extending from biological systems in understanding
how new kinds of software can have performative proporties, but emer-
gence in interactive architecture between both human and non-human
actors are not currently well illustrated as in a combination of a socio-
technical perspective on performativity and interaction in places. However
to do research for emergent processes requires an experimental approach
with sometimes great but wasted efforts and sometimes quickly and sur-
prisingly results from spontanous acts.

What is needed, first of all, is to take a glance at the new technologies that
are emerging, which based on the coupling of biology and computation,
are inspirering new integrated applications for design.This implies a closer
look at the origin of feedback and systems in relation to how computation
and new technologies in greater extend contribute to acts and effects.
Not only does this provide a common vocabolary for understanding the
background of computation but also how architecture and urban design
was initially affected by these tendencies that now seems more obvious
and integrated procedure of the profession.
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‘From science and technology studies we take the idea that architec-
tures, machines and texts enable or ‘afford’ the possibility for certain
kinds of mobilities and immobilities. Human, non-human and inhuman
agents interact via the affordances of the spaces, infrastructures and
technologies in and through which they move, pause, dwell and encoun-
ter one another. (Sheller & Urry, 2006, p. 9)

"The point of departure (of this analysis) is that people, institutions,
companies, and society at large, transform technology, any technology,
by appropriating it, by modifying it, by experimenting with it. This is the
fundamental lesson from the social history of technology, and this is
even more so in the case of the Internet, a technology of communica-
tion.” (Castells M., 2001, p. 4f)

‘We already have the technological capacity to design and manufacture
materials that do not have uniform composition, properties, and appear-
ance.With digital parametric design and production, variation becomes
possible not only in spatial layouts and component dimensions, but also
in material composition and surface articulation, offering unprecedented
freedom from standardization that defined design and production for
much of the twentieth century.” (Kolarevic & Klinger, 2008, p. 22)

It would be difficult to name a chapter to deal just with technologies with-
out being typically out-fashioned within a short time. However anyway
as ‘new technologies’ have a widespread impact on this research and as
from the previous chapter presents itself at a current shift in integration in
everyday life, it needs additional clarifications and historical backgrounds
to exemplify the difference from previous periods and the affect on archi-
tecture and urbanism. Besides the many aspects and interpretations of
technology that deals with the basic concept of ‘tools’ or ‘crafts’ from
the original meaning of ‘techne’ and the effect on material objects, one of
the more significant aspects is its relational understanding in respect to
context and use. One trying to escape the current ‘technosphere’ of new
tools and media may find himself resting in a canoe in a wildlife area real-
izing that all the stuff in the suitcase are also technologies (Ferré, 1995, p.
I).Thus when technology becomes pervasive it is suddenly not referred to
in the same way as 'the new and modern’ but merely as a piece of everyday
equipment. In the end only few people would look at a chair as a significant
piece of 'technology’.

‘Technology develops cumulatively, rather than in isolated heroic acts,
and it finds most of its uses after it has been invented, rather than
being invented to meet a foreseen need.’ (Diamond, 1997)

Technologies in this sense are entering the cultural domain on different
levels and are being accommodated for through environment, use and
behaviour. As Heidegger noted, it is an ’end-seeking human activity’ and
concerns 'equipment’ or ’tools’ to achieve these ends (Heidegger, 1996).
Essentially technologies are an integrated part of human activity and in his
critique of technologies out of context, McCullough exemplify how digital
technologies could be situated and environmentally basically because ’often
the technologies on which new expectations are based blend into the fabric of
everyday existence.” (McCullough, 2004, p. |0) However maybe technologies
are better off to be understood on the basis of location from the very
beginning, as when Steven Moore refers to Latour when describing how
technology essentially is a spatial concept because its operation depends
upon the mobilization of human and nonhuman resources existing in dif-
ferent places, and thus technology would be better understood as human
events in space through geography than through history. (Moore, 2001, p.
52f) To make it more simple, technologies exist as part of a feedback loop
with culture and stimulate practice during development and new discov-
eries and with the important issue of providing meaning only through a
context.

Fig.32: Bubbles, an adaptable pneumatic environment with
illuminated ‘bubbles’, which inflate depending on the visi-
tors’ movements.




“Technologies only gain meaning in their application.To be effective, new
technologies require the invention of original techniques — methods that
allow individuals to use technologies in specific contexts, to accomplish
complex or difficult tasks.” (Rahim, 2005, p. 1)

Whether we used to think of the telephone, the fax machine or the per-
sonal computer as new technologies, they are slowly getting pervasive
moving towards integrated devices as part of daily life. Here technologies
are often considered as replacements, maybe because this is how they are
perceived when they come into use as part of everyday life, however in
general ‘new technologies augment and enhance existing tools and practices
rather than replace them.” (Brown & Duguid, 2000)

‘From past to present the fire of Prometheus has cooked our food,
baked clay, melted metals, powered steam engines, coursed through
high-voltage cables, burned in nuclear reactors, and exploded in our
bombs and weapons of destruction. Through the architecture that shel-
ters, gathers and inscribes it on Earth; through the wheel and naviga-
tion, which have expanded its horizons; through writing, the telephone,
and cinema, which infiltrate it with signs; through text and textile, which,
as they waver together a variety of materials, colors and meanings,
unfurl its undulating surfaces, the luxurious folds of its intrigues, fabrics,
and veils — the human world is technological to its core’

(Lévy, 2001, p. 3)

The technologies relevant for understanding performativity in relation to
architecture and urbanism are connected to the field of interactive tech-
nologies. It is technologies that are defined by feedback and their ability
to increasingly circulate information among different people and settings
joining relationships and shaping the overall network all along. Thus perfor-
mative technologies are based on actions and progress in the light of new
computational powers, and they increase the perpetual feedback between
humans and objects, individually or collectively. Even though also here it
might serve as a cliché, we have in the recent years witnessed an even
greater development in technological devices, computational power and
media that are increasingly transforming how we interact, feel at place and
in general live our lives. Technologies in this sense go into our domains
on a wide range of different levels, and they always seem to be treated as
something ‘new’ or unexpected trying to tear apart our existing rhythms
until slowly they are commoditized and indispensable. Anyhow we are still
adapting these technologies and getting used to them like any other new
tool,home or object.Technologies need time and adaptation and this chap-
ter will try to define the technologies that are now getting into place in

the same way as when the railroad spread throughout rural areas, the
automobile and the road connected distant communities and when elec-
tric power lines and telecommunication cables was distributed to connect
people and cities. These technologies are new in many regards but also
rest on top of existing ideas about information technologies that basi-

cally enhance connections. Now technologies are tools as well as devices.

The technologies that are focused on here are explored from the primary
conduit of performativity. They are technologies that increase the circula-
tion of information, technologies that make objects and matters ‘emerge’
in complex networks. Basically it is technologies that now are enhanced
in more complex and more intelligent networks and supported by new
sensor technologies whether personalized or collective. They tie together
people as well as the sometimes create the limits for other ways of being
in place, at rest or together.

Cybernetics and the origin of system theory
‘Design is a second-order cybernetic system’ (Spiller, 2008, p. 366)

When sensor technologies and computational systems were beginning to
appear as a more defined research discipline it was introduced around
the 2" world war introducing new computational systems that had much
resemblance with natural systems. It began the development towards the
understanding of a performative paradigm that involved a socio-technical
understanding of the interaction between technology and humans.As well
one of the starting points for Lyotard was the crisis introduced by the
Cybernetics and computerized society,and especially ‘technocratic’ aspects
of ‘systems’ and other aspects of the impact of information technology. He
described that ‘the true goal of the system, the reason it programs itself like a
computer, is the optimization of the global relationship between input and output
— in other words, performativity’ (Lyotard, 1991, p. | ). These feedbacks with
ongoing changes between input and output are essential in the under-
standing of current developments within computational technologies.

Before 2nd World War there were beginning explorations within building
the first computational machines. Here Alan Turing sketched the first con-
cepts for a reprogrammable digital computer that was developed around
2nd World War and giving rise to the Turing Test, which still is consid-
ered the method to test computers intelligence. Turing was followed by
Von Neumann and his first computers including ideas for self-replicating
machines. However the most important common movement happened in
the years around 2" World War with the rise of cybernetics by Norbert
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Wiener and others. The Cybernetics Group began investigating commu-
nication and control especially in the field between living organisms and
technology developing mechanistic models of living systems. Central in
cybernetics was the feedback system as the main regulatory principle act-
ing both in humans as well as technical systems.The main feedback system
basically related to the issue of feeding back the output of a system to the
input described as the feedback loop.

A feedback loop is a circular arrangement of causally connected ele-
ments, in which an initial cause propagates around the links of the loop,
so that each element has an effect on the next, until the last ‘feeds
back’ the effect into the first element of the cycle. (Capra, 1997, p. 56)

In this way the feedback loop introduces a real time situation of ‘the control
of @ machine on the basis of its actual performance rather than its expected
performance’ as described by Norbert Wiener (Capra, 1997, p. 57). In the
same way the feedback system is able to introduce a kind of self-regulating
system, which also appeared in many previous technological achievements
as e.g. the thermostats to regulate the heat in a room or the simple open-
ing device of an electric door tracking the presence of incomers. In many
ways feedback systems were considered acting in the same way as the
human nervous system is controlling movement, and the way that the body
adapts to different situations in a self-regulatory way, as Wiener described
with his patients and the monitoring of the body organs (Wiener, 1961, p.
96).Very simple procedures as steering a bicycle, continuous drawing or
reaching for an object involves a continuous process of feedbacks, where
the hand is constantly corrected to fulfil the task. Procedures that are very
simple types of interactions now-a-days introduced in robots with more
straight-forward goals.

As with feedback systems and further development of the area it involved
detailed elaborations of different kind of systems e.g. negative (self-bal-
ancing) and positive (self-reinforcing) feedbacks (Capra, 1997, p. 59). The
cybernetic group expanded in the years after the 2"World War and began
to emerge around Wiener and his associates. Cybernetics was further
extending into the fields of communication, organization and learning
because the basic principles seemed quite familiar in the ways of maintain-
ing a kind of dynamic balance. Within organizational science this control
logic has been used as part of these basic principles with four definitions
of Cybernetics (Gareth, 2006, p. 82):

I. Systems must have the capacity to sense, monitor and scan signifi-
cant aspects of the environment.
2. They must be able to relate this information to the operating
norms that guide systems behaviour.
3. They must be able to detect significant deviations from these
norms.
4. They must be able to initiate corrective action when discrepancies
are detected.
The interdisciplinary principles of cybernetics introduced the field as part
of discussions in broad intellectual debates as e.g.in the Macy conferences
where NorbertWiener joined with e.g. Claude Shannon, Gregory Bateson,
W. Ross Ashby and others. This extended the principles of cybernetics in
the fields of e.g. communication, social systems and control relations and
with the driving force of combining discussion of psychology and math-
ematics in interdisciplinary settings. The importance here becomes the
development from simple one-way control systems to interactive systems
that took the output as the input for a revised process.
This is becoming the starting point for second-order cybernetics where
learning and participant observers become a key part opposed to the more
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Fig. 33: Diagram of second-order cybernetics.



traditional control systems. Claude Shannon refined the feedback system
into a mathematical theory of communication, which further involved into
the formal theory of communication describing the relation between the
produced message, the channel of distribution and the arrival of the mes-
sage (Shannon & Weaver, 1971). Gregory Bateson moved in the direction
of understanding the mind to extend into ecological systems (as with feed-
backs).

‘A system, dfter all, is any unit containing feedback structure and there-
fore competent to process information. There are ecological systems,
social systems, and the individual organism plus the environment with
which it interacts is itself a system in this technical sense.” (Bateson,
1991, p.260)

What is of great interest to Bateson is the three ‘large systems’; the indi-
vidual subject, society, where the subject lives, and the natural biological
surroundings (the eco-system), and the three systems as continuously cali-
brating and sometimes in phases of misunderstanding leading to large crisis
and sometimes catastrophes (Dlgaard, 2004, p. I85). In this sense the indi-
vidual behaviour is regulated by the principles of feedback and calibration

Fig. 34: Philip Beesley, Hylozoic Soil; Interactive installation acting
as a piece of organic fife trying to capture its spectators.

as well as the learning perspectives drawn from these feedback processes.
This contained a holistic view which also incorporates issues as the mind
defined through six criteria with one of them as ‘an aggregate of inter-
acting parts or components’, where interaction is triggered by difference
(Bateson, 1979, p. 92). Bateson is using an almost deductive method of
observing the processes and find patterns in these processes from where
to draw assumptions, which can be compared to the principles of system
theory developed parallel by the end of the cybernetics movement. Years
before George Herbert Mead used similar principles in social psychology
however focusing not as much on the internal mental states but extending
the theories of J.B.Watson:

‘We are not, in social psychology, building up the behavior of the social
group in terms of the behavior of the separate individuals composing it;
rather, we are starting out with a given social whole of complex group
activity, into which we analyze (as elements) the behavior of each of the
separate individuals composing it” (Mead, 1934, p. 7)

Mead did not see himself as part of the more biologically oriented behav-
iourism, which most likely is why he is more related to the origins of
pragmatism:

‘It was Mead’s emphasis on the social character of the self that sepa-
rates his thinking from a biologically-based psychology; Mead saw his
work as a social behaviorism — it was radically different from associa-
tionism, parallelism or behaviorism. For Mead the individual was a self-
conscious, reflective, creative, and social being.” (Roberts, 1992, p. 153)

Erving Goffman brought the theories of Mead further towards a more
reflexive practice with the understanding of performance and the inter-
pretation of interactions. Interaction was in this case understood as ‘all
the interactions which occurs throughout any one occasion when a given set
of individuals are in one another’s continuous presence. In the same way ‘a
performance may be defined as all the activity of a given participant on a given
occasion which serves to influence in any way any of the other participants’
(Goffman, 1973, p. 15) Thus ideas starting with cybernetics based on feed-
back and systems suddenly had a widespread effect on understanding psy-
chology and human behaviour, and to reach some kind of consensus on
the cybernetics Ludwig van Bertalanffy worked on a comparable General
Systems Theory (GST). Bertalanffy tried to formulate a formal theory of
living systems as open systems that regulate themselves.
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‘General system theory is a general science of ‘wholeness’ which up till
now was considered a vague, hazy and semi-metaphysical concept. In
elaborate form it would be a mathematical discipline, in itself purely
formal but applicable to the various empirical sciences. For sciences
concerned with ‘organized wholes’, it would be of similar significance to
that which probability has for sciences concerned with ‘chance event’
(Bertalanffy, 1968, p. 37)

Interesting in this way is that the general system theory tried to define
the elements from the whole instead of the traditional Cartesian way of
inducting from the specific to the general with the theory of scientific
objectivity. Instead it begins a discussion about a network of relationships
which are understood by examining the system and leading to contem-
porary concepts of organized complexities. In here was the idea that all
systems share certain common characteristics and to study the phenom-
ena towards general laws could also provide information about specific
systems. (Midgley, 2003, p. xxiii)

The cybernetics and origin of system theory lead to a whole range of inno-
vative approaches to science in as diverse areas as information technol-
ogy, organization, artificial intelligence with robotics, communication and
learning environments. The common feature of these approaches rests in
the concepts of different feedback and feed-forwards in systems. Especially
with the rise of the information society and the globalized technological
networks the issue regarding regulation and control in networks becomes
a key issue for navigating in the interdisciplinary field of socio-technological
systems. One the main interests in the systems theories is also the idea
about technology as crossing disciplinary borders and traditional scale lim-
its of design and the efforts to outline general understandings of the feed-
back systems. In relation to performativity, the elaboration of feedback, or
the actions between elements, becomes the main basis for operating with
a performative concept with multiple observing actors as central for the
second-order cybernetics.Also a few thoughts seem to be headed towards
a third order cybernetics involving how actions are made to these systems,
but seems to be more beneficial to move to some of the next territories
following after the cybernetic thought. In the next step it then reflects in
how design is performed through these feedbacks, and how design and
urbanism are affected by these system understandings.

Cybernetics and the influence on architecture and urbanism

The system theory and cybernetics movement gave rise to a series of
projects within architecture and urbanism, which all encompassed the idea
of the city as a system able to respond to changing situations. The archi-
tectural projects, which further extended from these ideas in the 60’s and
70’s, could be announced as ‘performative’ designs based on the above
definitions. Even much of these designs were based on the specific adapta-
tion of feedback mechanisms in constructions and infrastructure as mostly
mechanical processes of change, they all more or less encompassed the
idea of open designs and systems which individuals could act upon and
with potentials of generating new vibrant environments.

Cedric Price well-known for his experimental approach to urbanism and
architectural design was one of the key representatives for considering
architecture as a feedback process with citizens and space. He seemed to
have a strong confidence in the future development and progress together
with the ethical dimension of the effects of the architecture on the citizens
(occupants and observers) as well as personal freedom with an architec-
ture liberating, enhancing and supportive (Price, 2003b, p. | 1). With the

Fig. 35: Rafael Lozano-Hemmer, Hc¢
_rotates 144 fluorescent light fixtur€s
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ccording to the flow of visitors.




‘Non-Plan’ Cedric Price basically suggested the total dissolution of the
planning system:

‘Non-plan in reducing the permanence of the assumed worth of the
past uses of space through avoiding their very reinforcement might
well give society an opportunity not only to reassess such worth but to
establish a new order of priorities of land, sea and air use which would
be related more directly to the valid social and economic life-span of
such uses.” (Jencks & Kropf, 1997/2004, p. 239)

Strikingly was the critique from Price regarding planners more willing to
discuss conservation rather than innovation and suggested more open and
flexible arrangements in the spirit of 60’s movements as e.g. the Pop-Up
Parliament. (Price, 2003b, p. | ) For this design process, action and feed-
back in a time perspective were the key characteristics for developing the
proposals and to initiate debates about architecture and society, where
architecture only was considered as an appropriate response for a limited
time. The Potteries Thinkbelt was a higher educational facility which made
a research on simple architectural components put together and reas-
sembled by the introduction of the railway system.The university (a phrase
which Price did not like) was considered as an exchangeable university
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Fig. 36: Cedric Price, Fun Palace, a laboratory of fun and university of the street
\as a leisure facility to prepare society for the advent of the technological agej

where ‘former station train yards would become places of education, where
specially designed teaching units could be transported and put together in situ’
(Price, 2003a, p. 39) This further reflects the beginning concepts for the
considerations of networks and decentralization.

In this ‘a network would be indeterminate, flexible and extendable, allowing the
educational facilities to spread over and integrate into the area of the Potteries.’
(Price, 2003b, p. 13). Price was also considering the impact of information
technology similar to Archigram with large-scale displays projected on the
sky or on existing city-structures imagined as a kind of Pop-Art. At the
same time this introduced the concept of enabling architecture where
architecture could start a transformation process through the integra-
tion of information technology with some degree of intelligence providing
affordances for new uses and behaviours through interactivity.

‘An intelligent environment must have the capacity to learn and a
memory and an ability to respond. Since the Fun Palace, Price’s architec-
ture had possessed a capacity to respond, that is, it could react formally
or mechanically to a given stimulus... but an architecture which did

not simply react but which learned, remembered, when necessary re-
learned, and then responded appropriately...’

(Price, 2003b, p. 38)

As with the Generator project ‘Architecture should have little to do with prob-
lem solving — rather it should create desirable conditions and opportunities hith-
erto thought possible.” (Price, 2003b, p. 92). The Generator project, as an
‘intelligent’ building, highly encompassed the computer technology and its
potential for both responding to user needs and adapt to these as being
able to invent its own use, if the users failed to recognize the potential of
the system:

‘We were concerned that the building would not be changed enough by
its users because they would not see the full potential to do so.We con-
sequently suggested that a characteristic of intelligence, and therefore
of the Generator, was that it would register its own boredom, and make
suggestions for its own reorganization.’ (Frazer, 1995, p. 41)

In 1978 this tendency of architecture embedded the ideas of artificial intel-
ligence as part of a responsive environment both feeding back and feeding
new potentials into space. The project proposed a grid on a site with a
permanent mobile crane to organize moving components and allow for
users to be involved in its organization. The embedded processors would
know the configuration of the parts and could then learn from alterations
and coach itself to its own reorganization. One of the very first proj-
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ects of Price,The Fun Palace (in 1961), contributed much to the following
concepts although never build. The project was developed together with
Joan Littlewood (also as a client), who was a theatre producer, and it was
described as ‘a laboratory of fun and a university of the streets’ (Price, 2003b,
p. I'1). The visitor should be stimulated, react and interact, and not just a
passive observer as well as the facility was able to move to different set-
tings and locations basically as more thoroughly considered performance
facilities:

‘Price responded with a an architecture which provided an unenclosed
steel frame structure, fully serviced by a travelling gantry crane and
containing hanging auditoria, moving walls, floors, ceilings and walkways,
multi-level ramps and a sophisticated environmental system which
included vapour barriers, warm air curtain, fog dispersal plants and
horizontal and vertical lightweight blinds.” (Price, 2003b, p. I 1)

This project and the approach to architecture were further referred to as
one of the main inspirations for the Pompidou Centre in Paris by Piano
and Rogers; first because architecture in the same way should support
and enable human activity and secondly with the fascination of new tech-
nologies. The Pompidou centre was structurally considered for flexibility
in the way all installations, ducts and structures were accommodated on
the exterior at the same time as floors could be detached and moved
around.The building should not constrain future activities, but the activities
should evolve with the building through a framework of space that could
be added, opened or divided. In the end however many of the flexible solu-
tions was fixed in place and instead it became a landmark mainly because
of its compact structurally expressive appearance. Apart from the design
considerations, it was also considered with more comprehensive societal
impacts as described here by Richard Rogers:

‘When buildings contribute to the public realm, they encourage people

to meet and converse.They engage the passer-by. They stimulate rather
than repress people’s natural human potential. They humanise the city.’
(Rogers & Gumuchdijan (ed.), 1998, p. 74)

This responds well to the flexible and enabling element of the cybernetic
architecture and it encompasses a strong believe in change; that open sys-
tems and buildings as flexible envelopes would generate a potential for
more embracing communities and participatory practices that grows with
the citizens. Although Pompidou was built almost as a gothic structure
with a high-tech expression with open floors that could be disconnected
and the beams turned around a pivot on the facade, it was never really

used in this flexible character. However the functions inside the ‘factory’
and concept of having a project injecting activity became a success through
open libraries, mediateque and galleries.

’Every generation needs to reinvent its public institutions and create
new ones.The Pompidou Centre was as much an exploration of the
concept of an adaptable, pluralist institution as it was an architectural
exploration of flexible space and fragmented architectural form. New
ideas require new forms.’ (Rogers & Gumuchdijan (ed.), 1998, p.79)

Technology for Price was also not only a direct integration of technology
for the sake of technology, but he campaigned for ‘the architectural profes-
sion to be more thoughtful about the way it uses technology, which he feels
should provide a non-dictatorial use of space. Price sees buildings as catalysts or
“enabling” mechanisms, which facilitate and encourage social and spatial interac-
tion.” (Spiller, 2002, p. 84)

An important aspect which goes through most of the concepts of Price,
together with the interactive individual performances and the mobile
mechanical concepts, was the idea about learning as integrated in the proj-
ect.As previously described in the Cybernetics, learning treats the role of
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feeding back the output to the input aware of the systems capabilities to
process information, which was much discussed between Price and anoth-
er of the great speakers for a cybernetic architecture, Gordon Pask.

Gordon Pask however wanted architecture to go even further ‘in com-
prehending itself as one of the fundamental conversational systems in human
culture’ (Spiller, 2002, p. 77), and in this way aligning with an evolutionary
approach to architecture to gradually evolve, and with the designer as the
inventor of control systems. When considering architecture as part of a
feedback process with the participants, Gordon Pask introduced how a
system could be a town, where ‘the observer is trying to make sense of what
we call ‘traffic flow” as a perceiver of the activities. However the observers
are not only considered as just receiving events generated by an assembly/
town as ‘most observers are not content to watch and wait. They act upon the
assembly and induce the system to change states in a satisfying manner’. In
this way there is a shift to the participant observer, where it is difficult to
make any objective measurements of the implications for the participant
or objective measurements of the interaction (Pask, 1968, p. 33f). This was
also one of the most significant theoretical inputs for understanding of
interactions with environments as part of Pask’s second-order cybernetics

Fig. 38: MIT, Mobile Experience Lab,
The Cloud, interactive furniture.

accounting for the participants in the system. Under-specified goals were
introduced to the theory considering that goals can emerge during the
interaction in context between the participants in the environments. The
second-order cybernetics was further developed into his ‘conversation
theory’ as a theory of interaction between humans and machines (Haque,
2007, p. 54).

Price and Pask were discussing these issues for the Fun Palace project,
which was considered one of the first cybernetic buildings involving the
participants and architecture into this circular feedback loop. Pask was also
involved as a consultant for the Fun Palace (together with Buckminster
Fuller as trustee) and they later worked together and developed sket-
ches and ideas for a competition in Japan.The ideas and sketches however
seemed to be too complicated with Pask interested mostly in the complex
feedback process and Price in the overall system (Price, 20033, p. 70).

In later writings Price began having thoughts about the mobile design,
probably as a continuation of the large mechanical systems that mostly
was encompassed in his proposals. He imagined the difference of a circus
moving with all its equipment and activities to a new location using wheels
and equipment for moving, compared to just sending a message to the
location to reassemble the site for its activities (Price, 2003a, p. 74). Thus
this message would act as a transformer of a site which could be similar
in concept to the recent ideas by Bruno Latour as mentioned later on.
Price’s reflections on cities indicate the temporary, mobile and adaptable
as in permanent mutation not to be stuck in identity overkill (Price, 2003a,
p- 54), and aligned well with the performative to develop from the local
interactions and not as predetermined fixed meanings.

Another significant influencer from cybernetics was the Archigram group,
which was at London’s Architectural Association (AA) around the same
time as Price was just beginning to distribute articles. There are obvi-
ous relationships between Price and the Archigram group, and although
he contributed to the Archigram magazines, he for some reason never
joined formally. These magazines could by the main idea of circulating ideas
and concepts go well into the definition of a performative movement, but
Archigram putted more emphasis on using architectural illustrations to
convey the ideology and the technical solutions. In general it was a more
pleasurable approach to technology than the modernists have carried into
effect, and they focused much more on the unsolved problems than nec-
essarily the solutions. Archigram extended similar concepts of feedback
to large and sometimes moveable structures as Plugin-City (Peter Cook),
Instant City (Ron Herron), Computer City (Dennis Crompton) and similar
concepts as from the group Superstudio.

(9]
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‘A major problem of the organization (and the imagery-control) of large
areas of the city is the achievement of a consistency running through
parts with widely different sizes and functions. Add to this the problems
of absorbing growth and avoiding the piecemeal one-offness of block-
to-block relationships, the answer is obviously found in a large-scale
structural idea, which is anyhow a necessary of a consistent building...’
(Jencks & Kropf, 1997/2004, p. 224)

Through the magazine Archigram, the concepts were published as diffe-
rent fragmented pieces or combinations of ideas. Plug-In City was a metal
cabin housing prototype to be placed as a removable housing element in a
mega-structure (as in the metabolist movement), with “cities” not neces-
sarily understood as replacement of current cities but more understood
as a collective. (Cook, 1991, p. 36)

‘The Walking City’ of Ron Herron expressed the mobile village where
large objects were moving instantly around in the city, ‘...at once building
and vehicle, small and large, tightly-knit and extended. The discussion of house
and car as interrelated is a necessary response to the planning problem of what
to do with cars, but at the same time it questions the need for fixed places at all.
(Archigram, 2005, p. 33)

Expressed in an immediate restless city always able to adapt to the impuls-
es of the society, Archigram expressed it all through playfulness and with
an experimental approach to a discussion on the actual need for cities as
large fixed agglomerations. Instead you would be able to be entertained,
enjoy food and produce by being on the move and always flexible. Cities
would not consist of mass and buildings alone but more about flashing
signs and unexpected incidents; the city was here not an artefact but more
understood as an environment with the danger of completely losing any
signs of form.

‘One of the greatest weakness of our immediate urban architecture

is the inability to contain the fast — moving object as part of the total
aesthetic — but the comic imagery has always been strongest here.The
representation of movement-objects and movement-containers is con-
sistent with the rest, and not only because ‘speed’is the main gesture’
(Archigram, 2005, p. 6)

Yona Friedman very specifically defined a manifesto for L'Architecture
Mobile based on a total open design approach where the design activities
should be left to the occupants.‘The basic difference between user participa-
tion and the concept of L'’Architecture Mobile is that in the latter it is the user
who makes the project with the designer’s participation.’ (Sabine, 1999, p. 21)
The 10 items in this manifesto was about opening up structures ‘to serve

the unpredictable’ as a system to be adjusted based on the input from the
occupants, as well as ‘the new urban society must not be shaped by the urban-
ist. Social differences between various districts should evolve spontaneously.
(Sabine, 1999, p. 21) These space structures could facilitate a city with free
connections and manage specialization through participation; however as
a pervasive structure it seemed obvious that it would also destruct itself
being one overall rigid concept.

The critique to pose at this period of architecture based on systems and
cybernetics was quiet easy to foresee. The schism of handing over deci-
sion-making on activities and aesthetics to the full capability of the user,
pointed towards an, until then, unseen instrumentalism and focus on struc-
tural, mechanical and electrical systems with the technology in forefront.
Even the strong believe in the individual citizens’ freedom to establish city
and space through architectural systems, it mostly turned out to be a very
rough symbol of pragmatism, which left out basic aesthetic considerations
for how the city could appear and organize.The act was in forefront of the
poetics of architectural form. What however was very sympathetic was
the actors influence on architecture and the city’s capability to adapt to
the current individual perplexity.Architecture was seen as always capturing
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the moment and intensities of a societal condition with no objective other
than absolute freedom and exploration — in fact architecture meant as
little as the events of the city, rain, movie screens etc.The groups as Archi-
gram and Cedric Price unfortunately produced more images than objects
and only recently we can witness some of it coming alive in e.g. Peter
Cooks, Kunsthaus Graz, but previously leaving most of the experiments up
to fantasy to imagine how they worked, well-knowing that these architec-
tural instruments and informational systems need to be experienced for
the actions that they generate.

It was around the same time as e.g. Jane Jacobs, Kevin Lynch and Aldo
Rossi began to question the universality of planning and the shift in focus
on both the changing character of architecture and the user involving per-
spective of urbanism. As previously noted the relationship of emergence
was similar to the city diversity appearing from the sidewalks that Jacobs
proclaimed and still makes much sense in recent media theory.Aldo Rossi
was emphasizing the dynamic character of the city, where uses are chang-
ing throughout the life of a building and as well ‘destruction and demolition,
expropriation and rapid changes in use as a result of speculation and obsoles-
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cence, are the most recognizable signs of urban dynamics.” (Rossi, 1984, p. 22)
Kevin Lynch proposed to shift focus from projects and plans as targets to
instead discussing the city as involved in constant change by introducing
cities as interactions:

‘A general theory of city form, today nonexistent, would deal with the
interaction between city form and human behavior: How a city is
shaped by social events and conditions, and how it in turn modifies
them in a constant interchange. (Lynch, 1991)

In continuation of this ‘systemic revolution’ within urban development,
Lynch also defined models similar to the understanding of cities as sys-
tems with e.g.‘the City as a Machine’ and ‘the Ecological City’.The City as
a Machine reflected in many ways the principles of Price with the city as
‘a system of mechanical parts that interact in a network and are not bound to
any particular place.” (Shane D. G., 2005, p. 46).The City as a Machine how-
ever might not only involve moving mechanical parts but could imply an
optimization of the communication with the city’s media scape accelerat-
ing response time between the cells. ‘The Ecological City’ highly reflects
the principles of self-organized ‘organisms’ with each actor maintaining a
dynamic balance able to shift the balance of the urban model according to
feedback from the overall environmental behaviour.

In general many of the proposed, mostly utopian urban schemes, evolv-
ing from the cybernetic period were either bottom-up initiatives based
on local feedback, sensorial installations or more structural large-scale
projects that however mostly encompassed ideas of cities as organisms
evolving through space-frames or large urban grids. They were difficult to
implement or did not have the sufficient technologies to support the inter-
active developments. Constant’s ‘New Babylon’ developed as part of the
situationist movement clearly indicated a convergence of architectural and
social considerations in a radical rethinking of the society.

‘Unitary urbanism would battle against planners and efficiency experts
and men in suits who sat in fancy offices high above everyone else; it
would work against market-driven cities, too, against cities where spaces
became “abstract” commodities, monopolized by the highest bidder.The
unitary city would be disruptive and playful, reuniting all that had been
physically and socially sundered, emphasizing forgotten and beleaguered
places, mysterious corners, quiet squares, teeming neighborhoods, side-
walks filled with strollers, parks with old-timers in berets sitting on the
benches.” (Merrifield, 2000/ 12, p. 3)

It significantly implemented the concept of the nomadic town based upon
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a culture of play (Homo Ludens), experiment and enjoyment and as a new
ephemeral and social model of the city. Through an era impacted with
global communication, a ‘unitary urbanism’ was similar to other of the
post-war schemes proposing an alternative to the modernist city more
based on experience in the perpetual state of movement. (Nichols, 2004)
The cybernetics had its impact not only from AA in London but for instant
the French architect and cybernetic Nicolas Schoffer built many large
utopian structures responding to the environment (Bullivant, 2006, p. 52),
however mostly known through his impressive production of cybernetic
art. (Malan, 1997)

The thoughts and concepts emerging from the initial understanding of
cybernetics significantly influenced a whole generation of concepts that
however never really made it beyond the Pompidou Centre as part of the
lived urban experience, even though a few more projects are beginning to
be realized. Maybe something was missing from this interest in computa-
tion since it didn’t appear strikingly as part of the build environment and
the architectural profession.

‘What is missed — dooming its brightly colored, hard-edged images

of Capsule Homes, Plug-in Cities, Instant Cities, Cushicles, Suitaloons,
Manzaks, Rokplugs and Logplugs to seem closer, now, to Jules Verne
that to William Gibson or Neal Stephenson — was the emerging role of
hyper-miniaturization, wirelessness, digitization , and dematerialization.’
(Mitchell, 2003: 24)

More advanced technologies and new means of hyper-communication
might be the answer from William ]. Mitchell, well-known for his introduc-
tion of shape grammar in architecture (Mitchell, 1990), and one of the
most recognized advocates of the introduction of information technolo-
gies through his three seminal books on architecture and urbanism.

Continuation of Cybernetics

The concepts related to cybernetic architecture have been continued in
different environments but have spread out in a variety of different applica-
tions from everything to more engineered intelligent building systems to
artistic settings allowing for spontaneous input to changing facades and
ambience. Especially John Frazer was influenced working with Gordon
Pask and acted as a consultant for Price and was inspired by the new
computational tools that extended the possibilities of architectural influ-
ences on the environment. In his ‘evolutionary architecture’, tutored by
Gordon Pask just before he passed away, he aimed at developing new tools
that materialized the inner processes of the computer to understand it as

a physical model. The exploration included ‘The Universal Constructor’
that followed from the previous mentioned ‘Generator Project’ and acted
as a computational system with physical units slowly self-organizing and
communicating with each other when units were changed (Frazer, 1995,
p. 44). These first physical prototypes of architectural design systems have
again been extended into fields like cellular automata, artificial life and
genetic algorithms, but also more clearly participant-focused projects have
emerged from Pask’s Conversation Theory.As part of many learning theo-
ries, Conversation Theory was exemplary for second-order cybernetics in
understanding the continuous feedback between input and output. Here
learning was adapted through a subject matter represented in structures
thus making knowledge explicit and creating a feedback to the person.
(Pask, 1975) Here it is the specific type of interaction between humans
and machines that constructs knowledge by explicit modelling, and the
learner is required to ‘teach back’ the topic by both a non-verbal demon-
stration and verbal explanation (Scott, 2001). This is much related to the
field of constructivist learning arguing that humans construct knowledge
and meaning from their experience. Here Jean Piaget adopts similar ideas
of cybernetics with the concept of feedback between the action and the
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expectation and learning thus also incorporating a social process (Gla-
sersfeld, 2002) A similar more computational approach is developed by
Seymour Papert with constructionism, where he designed the Lego Mind-
storm robotics with the same intensions (Papert, 1982).

Usman Haque is one of the more contemporary artists and interaction
designers, who have adopted the Gordan Pask concepts as part of new
interactive public experiments and extended the second-order cybernet-
ics into more material and urban prototypes.The idea here is essential to
the understanding of performative environments and interactivity in gen-
eral and deals with both the designer’s role and the influence of machines
in designing environments. The conversation theory implied that context
is essential, and developed a unique profile for each individual through
underspecified goals, and in a ‘conversation’ between human and machines
the design is developed gradually.(Haque, 2007).This implies that there is a
constant negotiation between the machine and the human, each stimulating
each other towards a common design. In many of the other related com-
putational projects e.g.as part of the web, it is merely a top-down database
of information that the user is browsing through. People are here feeding
into the databases, or machines are capturing data from the environment,

Fig. 42: Ruairi Glynn, Performative Ecologies, an interactive environment with
robotic dancers trying to attract and maintain the attention from the inhabitants.

but the difficult part becomes the shared process between machine and
human to develop common criteria’s for information.

"The reasoning behind Pask’s interest in underspecified goals is that if
a designer specifies all parts of a design and hence all behaviours that
the constituent parts can conceivably have at the beginning, then the
eventual identity and functioning of that design will be limited by what
the designer can predict’ (Haque, 2007, p. 58)

Previous examples on the conversational models were studied in e.g. the
MusiColour machine (Glanville, 1996) and later the Generator project with
Price, and in general these concepts were much more down-to-earth than
the more sophisticated theories of artificial intelligence, where intelligence
is developed mutually among humans and machines through externaliza-
tion. Haque has investigated the use of the conversation theory as part of
specific performative environments with e.g. the Open Burble and SkyEar
(Haque, 2008); here the participants’ take part in building an interactive
system both affecting a large-scale structure in a park, and the light effects
flowing through the structure during a performative event. Pask contin-
ued the conversation theory into an ‘Interaction of Actor Theory’ but the
basic principles of second-order cybernetics allowing for participants and
observers to join the development of goals are essential in the beginning
explorations of interactions between human and non-human agents, espe-
cially with the growing amount of one-way informational systems.
Negroponte continued the traditions of cybernetics through his engage-
ment with MIT and the Architecture Machine Group; an engagement
which included the integration of computation into architecture not only
for the issue of better performance but additionally as part of a computer-
aided participatory design. When founding the MIT Media Lab together
with Jerome Wiesner, Negroponte additionally extended the explorations
of computational designs into a multidisciplinary field consisting of com-
puter programmers, psychologists, anthropologists, designers etc., mainly
focused on human-computer interaction and multimedia, but also more
specific as part of adaptive structures. The Hyperbody kinetic structure
developed by dECOi was one of the more specific actualizations of a more
recent idea of an interactive structure and inspired a whole range of initia-
tives especially within the architectural fields of kinetic structures through
for instance the Kinetic Design Group with Michael Fox at MIT.Thus the
traditions has carried on and are still growing in the fields of kinetics and
interactivity, however first of all there is a need to closer examine this
more recent development of interactivity and networks as a basis for per-
formative technologies.

(9]
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Some of the issues that have significantly changed how technologies are
influencing human behaviour and the built environment are based on a
rapid development of multiple fields emerging from cybernetics and con-
trol systems.The more recent developments concerns first of all the spe-
cific integration of processors within the field of ubiquitous computing,
secondly the emphasis on interaction where humans are having a ‘dialogue’
and thereby a continuous adaptation with computation and sensor tech-
nologies, and finally the coupling of these technologies into both global and
local networks acting in multiple levels through different protocols.
Performative technologies contain the sum of these developments how-
ever now experienced as part of everyday life, as they are increasingly
getting essential for everyday interactions with both humans and objects.
Through these technologies global culture is interweaved in complex
relationships of multiple feedbacks between objects and subjects mostly
mediated through new types of distributed and mobile applications. The
recent background of these performative technologies and the influence
on culture is exemplified throughout the following chapters, indicating a
need for new models to understand this influence and the role to play for
architecture and urban design.

Ubiquitous computing

The early explorations of computation through the understanding of
machines have exploded and become common practice of many of the
most advanced research institutions in the world in less than 50 years.
However looking at the practice of using computers with people glancing
dead into computer screens, fixed to working stations and stereotyped in
movement and gesture, it seems like the current tendencies will not last
long. New explorations in integrated tangible computing, mobile platforms
and collective intelligence are becoming the main drivers of new behav-
iours and usages of urban space, especially seen in the light of the recent
theories and practices within interaction design.

Many of the new aspects of architecture and science are based on a new
understanding of electronic media and computational technologies as
they are increasingly integrated in our everyday-life. Within architecture,
the tools that are created mainly for optimization purposes and virtual
domains are now acting as boundary objects connecting our social worlds
with physical mobility, when feedback processes between environment and
actor are opened up for influence.Alan Kay called this the “Third Paradigm’
of computing when large centralized mainframe computers was followed
by personal computers and notebooks to the third era with integrated
computing in everyday objects. The idea originally stemmed from Mark

Weiser’s optimistic description of ‘ubiquitous computing’ (Weiser, 1991) as
a disappearance of computers seamless into everyday objects. Ubiquitous
computing thus describes an environment embedded with microproces-
sors everywhere and increasingly integrated in everyday life as ‘hundreds of
computers per person’ (McCullough, 2004, p. 5)

From the inspirational book by Greenfield this at the same time implied
that:

‘Ordinary objects, from coffee cups to raincoats to the paint on the
walls, would be reconsidered as sites for the sensing and processing of
information, and would wind up endowed with surprising new proper-
ties. Best of all, people would interact with these systems fluently and
naturally, barely noticing the powerful informatics they were engaging’
(Greenfield, 2006, p. I ).

Even this is a highly optimistic approach towards the integration of com-
puters, it naturally marks the technological aim of computational integra-
tion for the common good of places and people. It is basically a tendency
within computing that has last for more than 20 years trying to imagine
how computers breaks the desktop and fluently merge into everyday life.

Fig. 43: Small Design Firm,Nobel\Pé:
LEDs and sound responding\to m




Truly it takes time for technologies to reappear as new integrated devices,
but for systems like this it might also be a relevant question if they will ever
stop to break, infect, boot and general jam as part of our physical interac-
tions. At the same time the introduction of ubiquitous computing raises
questions on surveillance and our increasingly dependency on micropro-
cessors and technology as facilitators for all our interactions with everyday
objects. Most people would be annoyed to constantly reboot their coffee
machine as they reboot their computer; however at the same time these
systems are being part of medical treatment regulating body organs leading
humans to be dependent on this technology on the essential life functions.
When ubiquitous computing gets interesting for architecture and design
it’s usually described as ‘pervasive computing’ as it both is getting embed-
ded and increasingly invisible.

(" Virtual Reality N Fig. 44:The difference
between virtual reality

and ubiquitous

computing.

‘According to a characterization from the year 2000 by the National
Institute for Standards and Technology pervasive computing is: )
numerous, casually accessible, often invisible computing devices, 2)
frequently mobile or embedded in the environment, 3) connected to an
increasingly ubiquitous network structure.’ (McCullough, 2004, p. 7)

At the same time this can be described as a more naive idea that compu-
tational technologies actually will disappear into everyday material objects,
where everyone will act fluently with the new artefact. In reality it seems
like these technologies will go into a dialogue with existing technologies
and be added to the ‘accepted’ artefacts of our increasingly interactive life,
in the same way as mobile phones has extended from traditional station-
ary communication equipment (Ling, 2008, p. |12f)

As a reference to the industrial revolution all energy was something to be
planned centrally and distributed from central power stations transmitted
to remote consumers, however increasingly these engines and machines
became increasingly decentralized able to be integrated in our everyday
devices as smaller engines to facilitate our homes and mobility (Hansmann,
Merk, Nicklous, & Stober, 2003). From the industrial revolution, the engine
became ‘ubiquitous’ in the same way the telephone and communication
technology starting from centrals to phone booths, personal phones in the
office to now mobile and individual communication devices (McCullough,
2004, p. 10). By introducing ‘pervasive computing’ in relation to ‘ubiquitous’
the idealistic focus might again be back on architecture and design, as this is
mostly understood as technology becoming invisibly part of our everyday
objects, and with environments again facilitating the mobile citizen able to
feel in place under changing conditions.

The pervasive computing also means the influence of an increasingly
amount of ‘actors’ in the environment all connected to the network of
information systems as well as monitoring and interacting with the envi-
ronment through sensors and feedback. This further denotes the end of
what previously was understood as cyberspace or virtual reality opposed
to physical reality, as the virtual is integrated and living on different levels
and in different devices as increasingly peer-to-peer networks.

‘Recently we have witnessed a paradigm shift from cyberspace to
pervasive computing. Instead of pulling us through the looking glass into
some sterile, luminous world, digital technology now pours out beyond
the screen, into our messy places, under our laws of physics; it is built
into our rooms, embedded in our props and devices — everywhere.
(McCullough, 2004, p. 9)
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For decade’s cyberspace and virtual reality was described as the com-
mon age of computing where representations of reality were digitized
and simulated in virtual software for everyone to access through com-
puter screens. These representations are still continued most well-known
through platforms as ‘Second Life’ but also along with a range of new gam-
ing applications that create simulations of situations and actions.Also new
initiatives for instance at the MIT Medialab and other research institutions
focus on the connection between real-time sensor technologies with vir-
tual platforms like Second Life. This implies no-longer two distant reali-
ties but according to Lifton (2007) it goes beyond the concepts of both
mixed and augmented realities into dual realities that exists at the same
time influencing each other through sensor/actuator networks. Thus the
interaction paradigm seems to be moving from the traditional ‘interac-
tive’ domains of the web and computer to be integrated and increasingly
enhance architecture and urban environments through feedback mecha-
nisms, but also our interaction with computers are increasingly treated in
the same way as with humans. The studies from Reeves and Nass (1996)
show that interaction with computers and new media can be compared to
real social relationships and navigation in real physical spaces, meaning that
there are fewer boundaries between the traditional separations between
the perception of the virtual and real than previously considered.With the
introduction of pervasive computing, it provides even more sense to look
at the any comparison studies of interactions across digital and physical
domains.

Interactive technologies in environments

Describing the emergence of these technologies and the recent back-
ground in computing it suddenly begins to get difficult to summarize such
a development. This has a lot to do with the fact that architecture and
urbanism as disciplines relies on a series of related professions, and much
of the referenced research is composing several research agendas in other
fields. However this is also one of the interesting facts of working with
both holistic and specific elements at the same time. These technologies
are getting increasingly relevant for architecture and urbanist’s first of all
because they are getting mobile as part of handheld devices and mobile
networks, essentially influencing human behaviours in urban space.

‘Spatially dispersed yet coordinated, fluid collections of wirelessly
interconnecting individuals — perhaps assembled, from the beginning,
in cyberspace rather than at any physical location — are becoming a
crucial fact of urban life. (Mitchell, 2003, p. 161)

Many projects are experimenting with the potential of these individual and
mobile technologies to interact in mobility creating clouds of information
networks and people that move and interweave through sites. The main
idea of interaction arises from human-computer interaction, where inter-
active computing refers to when the ‘real-time control over the computing
process is placed in the hands of the user, through immediate processing and
through the availability of interrupt facilities whereby the user can override and
modify the operations in progress.” (Suchman, 1990, p. I 1)

Maybe more apparent, the field of interaction seen in the context of sen-
sor technologies are getting more physical, understandable and easier to
perceive, when they are presented through for instance the experiments
of Usman Haque. Haque is experimenting with these technologies as part
of larger collectively constructed environments where people and objects
collaboratively create social domains as in the projects Sky Ear and Open
Burble (Haque, 2008). These systems are following from the development
of interactive technologies and as a difference to standard reactive sys-
tems, input and output are dynamically constructed.

‘We can consider instead architectural systems in which the occupant
takes prime role in configuring the space he/she inhabits, a bottom-up
approach which would result in a more productive relationship to our
spaces and to each other’ (Haque, 2007, p. 61)

As mentioned previously Haque bases this conception on cybernetics and
the experiments by e.g. Gordon Pask and Cedric Price in the 60’s as part
of an ‘underspecified architecture’, as when computer systems begin to
evolve on their own. Oosterhuis and the Hyperbody group are working
additionally on extending the field of interactive environments not only as
part of the realized architecture but focusing on a process-driven architec-
ture (Jaskiewicz, 2007) with the development of new interactive software
that incorporates the complex socio-technical networks of architecture.

‘Interactive Architecture (iA) is NOT simply architecture that is respon-
sive or adaptive to changing circumstances. On the contrary, iA is based
on the concept of bi-directional communication, which requires two
active parties.” (Oosterhuis & Xia, 2007, p. 4)

This aligns well with the definitions from McCullough that technologies
only are interactive when ‘technology makes deliberative and variable response
to each in a series of exchanges’ (McCullough, 2004, p. 20). Thus when intel-
ligent systems are beginning not only to react to dynamic inputs but goes
into feedbacks that dynamically reconstruct itself through for instance
databases and learning patterns across multiple networks (Haque, 2007,



p. 61). Interactivity suddenly seems very advanced, but interactive tech-
nologies can be simplified as having a dialogue with computation. Media
as television are traditionally perceived as one-way action although the
nervous system seems to be affected by the various technologies, partici-
pants and channels involved, whereas the telephone provides the platform
for a dialogue. However also earlier media like video games increases the
interactive experience and makes it more apparent because of the integra-
tion of more modalities, until we reach the real-time virtual worlds used to
share documents, more complex feedback and information exchange with
several people. (Lévy, 2001, p. 61ff)

The recent interactive technologies have also existed for a long time as part
of sensors, processors and actuators that are binding individual responses
to collective outputs, whether in art installations or larger building facades.
However at the same time the technologies are getting increasingly indi-
vidual and location-based with the introduction of more sophisticated
mobile technologies, and they are connected to larger more complex
networks. These connections appear from concepts as the Soft Urbanism
model (Sikiaridi & Vogelaar, 2006) or WikiCity projects (Biderman, Cala-
brese, Kloeckl, Ratti, & Vaccari, 2007). In these projects the understanding

Fig. 45:Adrian Baynes,
following the inhabitants through a public space.
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of real-time technologies creates an ability to work with large-scale com-
plex models and to signify individual presence and participation in space,
and additionally the potential for the architectural environment to become
open for interaction, and not as static pre-determined spaces.

Also these interactive technologies involve closer relationships within the
elements of the design process and realization along with the potential for
meaningful connections to emerge from real-time access.When accessing
architecture through these new technologies it is a way through which
we ‘create meaning, construct knowledge and make sense of our surroundings
(Mitchell, 2003, p. 120), and interactive architecture can (also) through
these technologies act as a social infrastructure (McCullough, 2002, p. 4).
This is where the beginning potential of a networked, interactive architec-
ture begin to make sense as part of urban development and experiments,
and the notion to bring into account to understand these emergent effects
of multi-interaction real-time urban environments are described as ‘per-
formative environments’.

>

Performative Technologies

The next step from the issue of interactive pervasive technologies is the
performative aspect of these interactions, when our urban environments
are increasingly getting occupied with feedback processes between various
mobile agents and networks — a field recently named as urban computing
or also sometimes referenced with the more broad issue of urban infor-
matics. This leads to a beginning understanding of the emergent effects of
interactions in complex environments when objects and people are natu-
rally communicating and embedded in the same kind of networks.

‘No longer solely virtual, human interaction with and through computers
becomes socially integrated and spatially contingent, as everyday objects
and spaces are linked through networked computing.’ (Greenfield &
Shepard, 2007, p. 4)

The most significant technologies that are pushing this development is
within mobile technologies with gps, gprs, bluetooth , wlan etc., which all
are technologies that make the individual mobile object able to exchange
information between different levels of local to global networks and still
influenced by its owners preferences. The first introduction on mobile
telephones was as permanent devices in cars, as in the example of Erics-
son in the beginning of the 20" Century, who had a terminal in his car
that he could attach to wires and poles when away from his office. Later
they were embedded as real cellular based mobile devices in trains before
it really integrated as part of the social consciousness and youth culture
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in the 1990’s (Ling, 2008, p. 12f). These digital networks were traditionally
considered as separate infrastructures that did not have any resemblance
of the local environment but instead were used for long-range commu-
nication. However at the same time as the tracking technologies are get-
ting increasingly more detailed, also at the same time new services are
making short-range social networks possible through the introduction of
rfid and bluetooth technologies embedded in the urban architecture. This
local access creates potentials for meaningful communication with local
infrastructures as part of a more situated computing. This issue of being
‘situated’ while still connected to the network is essential for performative
environments. In situated action, actors perform as in a play where ‘every
course of action depends in essential ways upon its material and social circum-
stances’ (Suchman, 1990, p. 50).

Here there is an intricate relationship between cognition and the world
of artefacts and actions with very specific circumstances. Like with perfor-
mativity plans become representations through an achievement of situated
actions rather than as a pre-given activity, and as Suchman describes with
an extension of Mead, it is situated actions that constitute and maintain the
shared understandings as part of specific interactions (Suchman, 1990, p.
66). Now performativity and the stated technologies imply that actions are
always part of social and physical circumstances, and organizations, or in
general constitution of plans, exist as an emergent property of interactions
between actors and objects. Thus it is not something predetermined but
also it is not random and experiments gradually expose new hypothesis’
as an event driven process. It is a condition and an argument which gets
even more interesting through the introduction of digital networks, where
we keep in mind that ‘cities do not disappear in the virtual networks. But they
are transformed by the interface between electronic communication and physical
interaction, by the combination of networks and places.” (Castells M., 2004, p.
85)

The recent upgrade of e.g. the Google services with the Walk-Score where
you can make a ‘walk-able’ profile of your neighbourhood and the Street
View with high-resolution images of the streets (Vincent, 2007, p. |18)
are now extended into mobile phones which increases the potential per-
ception of the local environments. The mobile phone is no-longer only a
generic tool for communication and global gps-positioning but encompass-
es localized information for a more spontaneous urban navigation includ-
ing the wide range of new network services to extend the mobile phone
as a personalized way-finding tool with guides, social networking, real-time
localized information, local remote for bill boarding etc. Actions are now
specifically directed to mobile individuals, which are additionally traced by

personal ID’s and inscribed in semantic networks.

At the same time as the mobile devices are getting upgraded with more
situated services and connections, the urban architecture is increasingly
being facilitated by a response to the presence of mobile phones thereby
emphasizing local feedback loops. Interactive facades as Blinkenlights and
Spots on Potsdamer Platz in Berlin as well as the application from GeoVec-
tor and Microsoft focuses on the mobile as a new locative ‘remote control’
to physical environments, facilitating a direct manipulation of the physi-
cal environment with emergent collective impacts. The mobile phone and
similar distributed and connected objects begins to influence the percep-
tion and representation of the urban environment, as