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Abstract. We think of physical and digital space of the 
city as assemblagesi, that is to say as a multitude of 
components and entities that interact with each other 
forming each time a different assemblage, depending 
either on the scenario or the relational model. The 
identity of each assemblage as it is constituted from the 
changing properties / desires of its components, it can 
be itself changing and certainly different from the other 
assemblagesii

The integration of ambient intelligence to (architectural) 
objects is a concept relatively recently adopted. This 
new perspective leads to a new materiality as it 
integrates ambient intelligence technology in the 
materials of the construction. "In such a perspective the 
impact of the computer may more accurately be 
described as a reshaping of, rather than an 
estrangement from physical experience and 
materiality"

. 

iii

The proposal presented here is integrated in the wider 
field of the "smart cities", considered as "innovation 
ecosystems empowering the collective intelligence and 
co-creation capabilities of user/ citizen communities for 
designing innovative living and working scenarios"

. 

iv

The goal was to create an innovative scenario, a city- 
mesh that is integrated to the existing city network and 
assemblages the experience of city users and the 
prospect of sustainability with social interactions and 
collaborative participation. This mesh would activate 
existing urban space, public and private, and invent a 
layer of “social learning hubs that facilitate cultural 

. 

                                                           
i Assemblage Theory from: Manuel DeLanda, A New 
Philosophy of Society: Assemblage Theory and Social 
Complexity, ed. Continuum, 2006 
 

ii See also: A. Stavridou, S. Tzimopoulou, (2011),  Physical 
and Digital Assemblages, Hybrid City Symposium, URIAC/ 
CIANT 
 
iii A. Picon, (2004). Architecture and the virtual: towards a 
new materiality. Praxis: journal of writing +building. N. 6. p. 
114-121 
 

iv H. Schaffers, N. Komninos, et al. (2011), The Future 
Internet, Smart cities and the Future internet: Towards 
Cooperation Frameworks for Open innovation,  Springer 
Berlin Heidelberg, p. 431-446 

creativity and user innovation”v.  Furthermore, guided 
from the concept of Living Labs is seeking areas in the 
wider Athens area to enhance the micro-constructionvi 
activity through parametric and interaction design. 
Living labs are considered as "user-driven open 
innovation ecosystems, promote a proactive and co-
creative role of users in the research and innovation 
process".vii

This approach focuses on encouraging the creation of 
local organizations for the local needs and common 
management of the operations, services and resources.  
Through a multitude of innovative, small and local 
initiatives, the collective consciousness could be 
awakened and encouraged by creating communication 
channels between the existing and the emerging 
assemblages of the city. 

 Through the notion of open and commons-
based production, sensor technologies, data sharing, 
and urban design we’ll draw “lines of flight” among city’s 
assemblages, among both intensive and extensive 
characteristics of emergent social practices. 

Keywords: assemblage, parametric, interaction, 
innovation ecosystems, living labs, smart city, 
sustainability, commons, social hubs. 

I.  INTRODUCTION  
Today we confront a multiple scale social reality of 
emergent collectivities, where physical space coexists 
with the digital as an attempt to compose common 
codes of communication, collaboration and solidarity.  
Within that context we can think of physical and digital 
space of the city as assemblagesviii

                                                           
v D. Araya, (2012), Technopolis: Smart Cities in the 
Knowledge Economy posted by Michel Bauwens,  

, that is to say as a 
multitude of components and entities that interact with 

http://p2pfoundation.ning.com/profiles/blogs/call-for-papers-
technopolis-smart-cities-in-the-knowledge-
economy?xg_source=facebookshare 
 

vi A concept of Dimitris Papalexopoulos driven from a 
research work http://www.archsign.gr/research/sma/sma.htm 
vii Ibid, H. Schaffers, N. Komninos, et al. 
viii Assemblage Theory from: Manuel DeLanda, A New 
Philosophy of Society: Assemblage Theory and Social 
Complexity, ed. Continuum, 2006 
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each other forming each time a different assemblage, 
depending either on the scenario or the relational 
model. The identity of each assemblage as it is 
constituted from the changing properties / desires of its 
components, it can be itself changing and certainly 
different from the other assemblages. 
What matters is the redefinition of activity constituting 
the public, the collective that produces it, the 
description of the relationship between the components 
of collectivities, and the definition of the interaction 
and interconnection with other collectivities. 
“The aim is to make visible the ignition points in the 
city, where singularities appear. The points where 
everyone is invited to choose not their own personal 
battlefield but together with others to create 
assemblages that may affect and change our social 
practice. This passage from the individual to the 
collective, within the context of urban environment, 
implies choice and involves negotiation of boundaries 
between assemblages, negotiation of the present in the 
name of the future. Thus there is a need to create 
commons [actions, goods, knowledge] that today are 
timely and urgent.”ix

 
 

II. CITY AND ASSEMBLAGES  
Urban design no longer forms and defines areas in 
detail, but it creates spatial frameworks that would 
allow creating a range of unpredictable situations. 
Through a multitude of innovative, small and local 
initiatives, the collective consciousness could be 
awakened and encouraged by creating communication 
channels between the existing and the emerging 
assemblages of the city. 
 
We choose Athens for our hypothesis, not a particular 
area but the entire body of the city. We choose the 
buildings of public schools on the basis of utilization 
the existing building structures and their already 
formed communities, even ineffective in many cases; 
those are communities that have to do with the 
educational practice: pupils, teachers, parents, even 
neighborhoods’ residents. 
 
Our choice has led to the fact that in Greece the 
organization of social reproduction in contradiction to 
other European countries is characterized by family-
centric practices substituting the absence of public 
welfare assistance. Per se urbanization as a process of 
transformation of traditional social structures and 
functions has been realized with the non typical terms 
of family solidarity or collective private paths within 
the context of postwar city’s authoritarian social 
landscape. The absence of welfare state structures de 
facto signaled the weak development of the concept of 
public interest and that of the collective consciousness 

                                                           
ix Athina Stavridou, Can the commons be mapped?, meeting 
presentation at “Mapping the Commons – Athens, School of 
Architecture,N.T.U.A., 5/4/2011 

by organized community (common), at least as it was 
developed in Western Europe (community). 
Any development of collective forms of expression and 
activities with reference to common - public values and 
needs was at odds with the formal state functions, 
feeding the public – state antithesis. The only spaces 
appropriated by citizens as public spaces are spaces of 
education. Schools, places of primary socialization, 
with their spatial dispersion and intimate scale are one 
of the few active social networks. 
 
Another criterion for our choice is the possibility to use 
digital infrastructure where available, and the resulting 
knowledge and familiarity with modern technologies 
and networks found now in our educational program. 
Our goal is to produce interaction scenarios, physical 
and digital, of the school network, which will 
strengthen the school's communities and their actions, 
which will connect the school with the neighborhood, 
the neighborhood with it, and the neighborhood with 
the city. These scenarios would generate different 
assemblages according to the needs and desires of the 
individuals and communities involved. Schools, 
spatially and symbolically, can be converted into 
networks of activities, into areas of experience and 
knowledge. 
 
According to Manuel DeLanda, assemblages are 
characterized along three axes: 
“On one axis or dimension, [we] distinguish the role 
which the different components of an assemblage may 
play, a role which can be either material or expressive. 
On the other axis, [we] distinguish processes which 
stabilize the emergent identity of the assemblage (by 
sharpening its borders, for example or homogenizing 
its composition) from those which tend to destabilize 
this identity, hence opening the assemblage to change”. 
And finally we have “an extra axis defining processes 
in which specialized expressive media intervene, 
processes which consolidate and rigidify the identity of 
the assemblage or, on the contrary, allow the 
assemblage certain latitude for more flexible operation 
while benefiting from genetic or linguistic resources 
(processes of coding and decoding)[…] All of these 
processes are recurrent, and their variable repetition 
synthesizes entire populations of assemblages.”x

                                                           
x Manuel DeLanda, Deleuzian Ontology and Assemblage 
Theory, Deleuze and the Social, ed. Martin Fuglsang and 
Bent Meier Sorensen, Edinburgh University Press, 2006, p.21 

 



 
Fig.1 a diagram based on DeLanda’s assemblage theoryxi

 
 

Utilizing the three axes of the diagram (Fig.1) 
representing DeLanda’ thoughts about assemblage 
theory in public school buildings in Athens, we will try 
to reflect on their different operating scenarios 
describing the components that make up the 
collectivities involved, the roles they play, their identity 
and the processes that change them, and finally the 
relationships that emerge from interactive networking. 
 

A. 1st axis: components and roles  
1) Components: The components of assemblage 

can be distinguished as: 
 

Place:  
The physical space of schools, indoor and outdoor. 
Auditoriums, laboratories, 
courtyards along with other spatial infrastructure and 
equipment. 
 

Communities:  
Those of pupils, professors, parents, and residents. All 
those involved in education and have a desire to 
participate in public discourse. 
  

2)  Roles: the roles that components play or may 
play 

 
Material: spatial proximity, physical presence, co 

presence.  
Material roles could include the work performed by 
communities to assemble their common activities in 
order to produce common wealth. The everyday 
practices create the main process that gives the subject 
its defined limitations and preserve them in time.  

                                                           
xi Athina Stavridou, Can the commons be mapped?, meeting 
presentation at “Mapping the Commons – Athens, School of 
Architecture,N.T.U.A., 5/4/2011 

Expressive: Numerous expressions of solidarity 
and trust that emerge, and then give shape to the 
interaction among communities. 
 
Place and community (Fig.2) 
 
The notions of place and community are different. The 
notion of place acquires physical features whereas the 
notion of community is distributed without physical 
features. On the other hand the two notions are similar 
as the notion of place involves a perception of 
insideness and community involves a social perception 
of insideness, that is to say a commonly held 
perception of its existence and of its purpose. 
Malcolm McCulloughxii

 

 describes the perception of 
community by the attributes of trust (building trust and 
collaboration), support networks, common experiences, 
common cognitive background, shared interests, 
history etc. The roles are changing from interface to 
interaction. Architecture is considered to be the catalyst 
to this transformation. 

"…Complex, subjective perceptions in which the 
nature of mediated interactions plays a vital role. When 
experience flows we get into place. Flow is…an 
essential goal of interaction design and fixity an 
essential goal of architecture"xiii

 
. 

There is  a correlation between architecture and 
interaction. McCullough considers the notions of place 
and community as very important towards this 
direction. He argues that "appropriate design sets the 
stage for human experience"xiv

The designers should integrate the notions of 
appreciation, experience, usability, and desire, to the 
design of context-based information technology. In that 
way there is a contribution to the cultural assimilation 
of technical production as interactive systems could 

 

. 

Fig.2 diagram of community’s properties 

                                                           
xii M. McCullough, Digital Ground: architecture, pervasive 
computing, and environmental  
knowing, MIT Press, 2004, p.183 
 

xiii ibid, p. 191 
 

xiv ibid, p.164 



assume cultural meaning. Furthermore: "Digital ground 
is the shorthand of a complex proposition: Interaction 
design must serve the basic human need for getting into 
place"xv

 
.  

B. 2nd axis: identities and processes  
 

1) Identities 
DeLanda argues that “in an assemblage components 
have a certain autonomy from the whole they compose, 
that is, they may be detached from it and plugged into 
another assemblage”.xvi This means that every subject 
who participates in an assemblage, in terms of 
proximity, similarity of physical presence, participates 
also in shaping its identity while keeping, to some 
extent, its own diversity. It can also simultaneously be 
involved in another assemblage using different 
properties of its identity. Especially in assemblages 
mediated by digital technology the identity of 
communities/assemblages is being destabilized thus 
opened to other possibilities; “Technological 
innovations (in both transportation and communication) 
have deterritorialising effects on organizations [such us 
schools] similar to those in face-to-face interaction, that 
is, they allow organizations to break from the 
limitations of spatial location.xvii

 
” 

2) Processes 
 
The qualities and the chosen scale of the common area 
directly related to activities that can accommodate and 
the common actions that will result in agreement with 
other assemblages and other "common spaces". 
Activation of these spaces beyond school’s operating 
hours for collective action, educational, cultural and 
environmental (play, sports, concerts, book exchange, 
collective kitchen) would open new ways of 
participation and production of shared knowledge and 
experience. Connection through digital technology is a 
prerequisite, especially between more than two 
assemblages, as well as open and free wireless 
networks. Participants would thus formulate a spatial 
infrastructure-hub with the help of community experts 
who will contribute on making open innovation social 
networks in contrast to the already known and closed. 
Processes may have territorializing or deterritorializing 
effects.  Any factor that increases density such as 
conversation, conflict, face-to-face interaction, 
common activity that needs a physical place “controls 
community members’ behavior and promotes internal 
homogeneity”xviii. On the o

                                                           
xv ibid, p.172 

ther hand, “any factor that 
decreases density such as social mobility, interaction 
through digital technology and virtual environments, 

 

xvi Manuel DeLanda, Deleuzian Ontology and Assemblage 
Theory, p.253 
 

xvii ibid: p. 260 
 

xviii ibid: p. 257 

promotes spatial dispersion and weakens links by 
making people less interdependent, by increasing 
geographical mobility, and by promoting a greater 
acceptance of difference ...”xix

 
  

We perceive school as an open innovative environment 
and not an environment of enclosure. Within this 
context the 3rd axis (that of processes generated by 
genetic and linguistic resources) is needed, in order to 
understand how digital technology and interaction 
merges with physical locale and creates new social 
assemblages. 
  

C. 3rd axis: genetic and linguistic resources  
Digital technology and Interaction 
 

1) Ambient intelligence / Ubiquitous/ The 
materiality of the digital 
As it is presented in the book "Digital regionalism" 
from D. Papalexopoulos , "Mark Weiser suggested in 
1991 the term Ubiquitous Computing (Ubicomp) to 
describe the status, where all people are in continuous 
interaction with computing units that surround them, 
sometimes without being visible. IBM uses the term 
"pervasive computing", while in parallel the term 
"Ambient Intelligence" is adopted. "xx

The integration of digital objects to the living reality of 
people is opposed to older views that considered virtual 
reality as a distinct alternative reality. More recent 
paradigms indicate that the digital and physical 
dimension of space co-exist and diffuse through each 
other. 

 . 

From the recent technological evolutions appears that 
digital spaces are exponentially integrated to our 
everyday routine. Miniaturized embedded technologies 
in the urban environment reveal a new potential for both 
the management of digital and of physical space from 
architects.  
Nowadays, we tend towards the "diffusion of the 
computing power to a multitude of collaborating points 
logically distributed in physical space" xxi

 

. The field of 
"ambient" or "ubiquitous" or "pervasive computing", is 
about the integration of digital technology into objects 
and spaces so as the interaction of people with 
computers happens without complex interface devices, 
but in an intuitive way as adapted in the normal way 
that people act.  

Malcolm McCullough supports that this view is 
outdistanced due to the notion of "pervasive computing" 
that acted like a catalyst. This notion is representing the 
transition from the construction of virtual worlds to the 

                                                           
xix ibid 
 

xx D. Papalexopoulos ,Digital Regionalism, Athens, Libro, p. 
149, 2008 
 xxi  ibid 



integration of information technology in ambient social 
complexities of physical space" xxii

 
. 

2) From virtual to hybrid and to a new materiality 
 
Theoretical research and more recent examples from the 
field of architecture guide us toward the idea of 
confronting digital and physical space as one.  
 
From the notion of "augmented reality", to the notion of 
"cybrid" coined by Peter Anders in 1999 and from the 
idea of "eversion" as opposed to "immersion" in 1998 
by Marcos Novak to the "information architecture" 
introduces by Gerard Schmidt  in 1999, digital and 
physical dimension coexist in different manifestations. 
 
As Papalexopoulos pointed out “we observe that the 
digital dimension is involved directly with the 
"physical" in a series of hybrid conditions"xxiii.
 

 

A new materiality arises as part of this relationship. "It 
is observed a constructive-structural turn of the 
"digital", that has abandoned the quest for iconic spaces 
and demands the undisrupted connection with the 
materiality of objects"xxiv

 
 . 

What is more recently adopted is the integration of 
ambient intelligence to architectural objects. "The 
autonomy of digital space is fading out, permitting a 
novel conceptualization of the familiar to the architects, 
"hybrid"", as stated by Papalexopoulos xxv. As it is 
further pointed out AmI components, distributed and 
located are defined as discrete elements. "Interaction 
design is thus a strong issue for architectural thinking, 
research and practice, linked to the design of 
physical/digital dispositifs, prompting but defining in 
details the activities sheltered" xxvi

 
.  

The design of seamless interfaces acquire a density, and 
support the exchange of information between people, 
digital information and physical environments.  
 

3) Interaction 
 
“Interaction converts entities that coexist in a space 
into social events. A minimum framework of 
communication rules is necessary. Acceptance of the 
rules means that there is synergy between the entities 
and not competition. The interaction is associated with 

                                                           
xxii M. McCullough, Digital Ground: architecture, pervasive 

computing, and environmental knowing, MIT Press, 
2004 

xxiii D. Papalexopoulos, The representation of the continium. 
Design - Construction – Use. The representation as a 
vehicle of architectural though. Volos. p. 95-102, 2005 

xxiv ibid 
 
xxv D. Papalexopoulos, Design issues for architecture. 

Intelligent Environments. IE 06. Institution of 
Engineering and Technology, 2006 

xxvi ibid 

the concept of response, ie the exchange of stimuli 
between the entities involved in an interactive event.” 

xxvii 
There is a  necessity for adopting new practices in 
interaction design to use the prospects of ambient, 
haptic, and embedded interfaces as a way to reinvent 
computing. It is important  to fine tune interaction 
design practices with more established disciplines such 
as architecture.  
 

4) From interfaces to architectural scenarios 
 
"Interaction design tends to emphasize computer 
interfaces because those have been the first genuinely 
interactive"... "Now as computing becomes pervasive, 
the identity of these systems goes beyond the 
appearance of screens. New forms of ambient, haptic, 
and multiuser interfaces promote a shift from objects to 
experiences. Instead of emphasizing the visual identity 
of an object, ...we need to address the process of 
identifying with an experience."xxviii 
 
"Designing activities, not objects...Provide affordances 
for history;..leave traces (collective memory)...Images, 
objects and actions have different meanings at different 
scales, especially relative to the body"xxix

 
 

In interaction design it is very important to create 
scenarios. Scenarios provide detailed stories of use and 
test designs. "Scenario planning explores alternative 
futures rather than alternative proposals. It uses set of 
stories based on different outcomes to external 
questions"xxx

 
. 

III. [OPEN] INNOVATIVE SCENARIOS  
 
Environment/ sustainability 
 
Scenario 1:  
- activity 1  Research 
- activity 2 Plants/ informing / diffusion/ 
Knowledge 
- activity 3    Parametric Design of shades/ weather 
sensors  
 
Educational/ knowledge 
 
Scenario 2:  
- activity 1  educational games 
- activity 2 Plants 
- activity 3 learning about commons 
 

                                                           
xxvii Metapolis Dictionary of Advanced Architecture: City, 
Technology and Society in the Information Age, Actar, 2003 
 

xxviii M. McCullough, p. 157 
 

xxix ibid, p.159 
 

xxx ibid, p. 161 



 
 
Cultural/ Recreation 
 
Scenario 3:  
- activity 1  Theatre/ Interactivity 
- activity 2 Dance 
- activity 3 sports 
 
Furthermore, our proposed scheme guided from the 
concept of Living Labs is seeking to combine scenarios 
within the school to form social networks and generate 
a network activities as for example to enhance the 
micro-constructionxxxi

 

 activity through parametric and 
interaction design in relation to the previously 
mentioned scenarios. 

1) Living Labs 
 
Living Labs is a concept that originates from the work 
of William Mitchell and it is considered as " user-
driven open innovation ecosystems, promote a more 
proactive and co-creative role of users in the 
research and innovation process"xxxii. 

 

An important 
concept of Living Labs within urban environments is to 
involve communities of users at an early stage of the 
innovation process.  

"It appears that Future Internet testbeds could be 
enabling the co-creation of innovative scenarios by 
users/citizens contributing with their own content or 
building new applications that would mash-up with 
the city’s open, public data."xxxiii 
 
Living Labs consist a model of how user-driven open 
innovation ecosystems could be organised. It is a 
concept applied to smart cities. Citizens, enterprises 
and local governments engage actively in innovation.  
"The Living Lab concept should be considered also 
as a methodology, a model for organising specific 
innovation programmes and innovation projects 
and conducting innovation experiments. Whereas the 
last aspect has gained most attention, both levels and 
their interaction are important: shaping and operating 
the innovation ecosystem." 

Within  the concept to visualise a school as an open 
innovative environment and not an environment of 
enclosure, we can think of different scenarios and 
networks. 
Towards the direction of environment and 
sustainability we can integrate different activities 

                                                           
xxxi A concept of Dimitris Papalexopoulos driven from a 
research work http://www.archsign.gr/research/sma/sma.htm 
 

xxxii H. Schaffers, N. Komninos, et al., "Smart Cities and the 
Future Internet: Towards Cooperation Frameworks for Open 
Innovation", The future internet, Berlin: Springer-Verlag, 
2011, p.431-446 
 

xxxiii ibid 

combining research with learning and the active 
involvement of users – pupils. In the educational 
direction various educational games in physical and 
digital space might be combined with learning 
processes about the commons and research educational 
programs as for example with intelligent plantsxxxiv. Or, 
towards cultural or recreational direction different 
activities as theatre, dance, sports might combine 
interaction and be part of PDAs
 

.  

2) Physical and Digital Assemblages 2.0 
Towards a common space 
 
The proposal presented here is integrated within the 
wider field of the "smart cities", considered, however, 
as a multitude of innovative, small and local initiatives 
“with regard to the ways in which they enable (or 
curtail) new urban “literacies” and the empowerment of 
citizens and emergent social practices”

xxxvi

xxxv. As Daniel 
Araya points out, “design of smart cities could facilitate 
new forms of recursive citizenship or simply sanction 
highly scaled systems of control. Through affordances 
in sensor technologies, data analysis, and urban design, 
new policies and planning have the potential to 
leverage newer and richer forms of democratic 
citizenship” . 
 

 

The space of interconnected public schools and their 
possible connections and expansion of their role 
outside the formal educational process can be 
considered as common spaces, as a constantly evolving 
environment for shared activities at neighborhood 
scale. The schools’ assemblage would activate existing 
urban space, public and private, and invent a layer of 
“social learning hubs that facilitate cultural creativity 
and user innovation”xxxvii 

 

that meets social needs and 
social production of the commons.  

“Commons are not simply resources we share—
conceptualizing the commons involves three things at 
the same time. First, all commons involve some sort of 
common pool of resources, understood as non-
commodified means of fulfilling peoples needs. 
Second, the commons are necessarily created and 
sustained by communities—this of course is a very 
problematic term and topic, but nonetheless we have to 

                                                           
xxxiv C. Goumopoulos, A. Kameas, D. Papalexopoulos, A. 
Stavridou, S. Tzimopoulou,  "Using pervasive computing and 
open space design to transform the schoolyard into an 
educational setting", Proceedings of the 7th IET  International 
Conference on Intelligent Environments IE11, Nottingham, 
2011  
 

xxxv D. Araya, (2012), Technopolis: Smart Cities in the 
Knowledge Economy posted by Michel Bauwens,  
http://p2pfoundation.ning.com/profiles/blogs/call-for-papers-
technopolis-smart-cities-in-the-knowledge-
economy?xg_source=facebookshare 
 

xxxvi Ibid 
 

xxxvii ibid 
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think about it. Communities are sets of commoners 
who share these resources and who define for 
themselves the rules according to which they are 
accessed and used. Communities, however, do not 
necessarily have to be bound to a locality; they could 
also operate through translocal spaces. They also need 
not be understood as “homogeneous” in their cultural 
and material features. In addition to these two 
elements—the pool of resources and the set of 
communities—the third and most important element in 
terms of conceptualizing the commons is the verb “to 
common”—the social process that creates and 
reproduces the commons.”xxxviii 
The concept of common overrides the public-private 
distinction and is defined by communication, 
production, participation, management, and 
redefinition. 
 
Within this context and discourse about commons, 
schools’ assemblage, as proposed here, will work as a 
density indicator of a more democratic and 
collaborative activities, or better yet as a temporary 
localized space of different assemblages that 
encourage collective consciousness by creating 
communication paths between the existing and the 
emerging social entities of the city.  
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