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Living Bits + Bricks

“Total Fluidity on All Scales” was the title of a Zaha Hadid
lecture at the Massachusetts Institute of Technology in
April 2007. For several hours the audience stood in front of
wondrous forms of all scales that suggested the idea of move-
ment—from objects to buildings, and even cities. The quest
for movement in design can be traced back to Baroque times.
Baroque master architects like Bernini made static structures

appear to be in perpetual motion by representing one moment in which
movement is frozen, provoking “the illusion of the eminence of motion."* A Carlo Ratti
similar attitude led to the Futurist movement, where visual artists tried to Massachussets Institute of Technology

depict movement and change through two techniques: “representing the . ]
Nashid Nabian

processes of corporeal movement,” and “an interpenetration of the vol- )
Massachussets Institute of Technology

ume that moving entities occupy.” A few years later, Le Corbusier offered
a theoretical framework for movement in architecture by equating it with
a machine for habitation, and speculating how mechanized civilization
might find architectural expression with artifacts that would actually
“look” like machines.® In all of the above examples—and several others
that we will not review here—the emphasis was on designs that would look
moving and alive, creating life or its illusion with human artifice and the
proper technology.

There is, however, another approach to the design of moving, living
artifacts, which we believe holds much promise for the future. Often
relegated to niche designers and to inventors outside the world of archi-
tecture, it focuses not on form, but on process: how movement could actu-
ally be implemented, not just represented.

This idea can be traced back to the 18th-century phenomenon of self-
operating machines called automata (“that which acts on its own will," in
ancient Greek). Automata were complex, programmable machines that
exhibited perfectly lifelike movements. From the 17th century onward,
they became the center of much intellectual and artistic speculation, and
found their way into the curiosity cabinets of the royal courts of Europe.
One famous example is the Joueuse de Tympanon, a mechanized doll that
played a musical device by striking its strings with hammers, built for
Marie Antoinette by David Roentgen and Pierre Kintzing around 1784.
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The Enlightenment’s ideological shift from a natural to a mechanistic
world view, represented by Descartes'’s interpretation of natural organ-
isms as automata, allowed man to reconsider the origins of life: Since any
living organism was a mechanism with identifiable rules of operation, and
man could create complex mechanical systems, then the ability to cre-
ate life was no longer the domain of the Almighty.* A few decades later, in
1822, Charles Babbage's proposed machines would advance man'’s quest
to create life towards the automated actuation of the physical world. His
mechanical control systems could be considered the precursors of today’s
computers—and one could perhaps claim that Babbage's Difference
Engine was the first cybernetic mechanism, although the feedback
between the system's output and input was mediated mechanically instead
of electronically. Cybernetics officially emerged with Norbert Wiener and
his principle of expanding human control over the environment via elec-
tronic interfaces. As such, computer technology would become a means
for extending human capabilities based on what Wiener defined as the
feedback principle, which is when a system changes its course of action
and mode of operation in response to its current context, including the
desire of a controlling human agent.®

Cybernetics soon moved into the realm of architecture. Cedric Price’s
proposal for the Fun Palace was perhaps one of the first examples of an
architectural cybernetic system to incorporate Wiener's feedback princi-
ple. It centered on new technology that made the Fun Palace responsive to
visitors' needs by dynamically adapting its spatial configuration. The pro-
posed building was a kit of pre-fabricated modules that would constitute
a variable structure, which Price claimed “[could] be assembled, moved,
re-arranged and scrapped continuously.”®

The vision of architectures capable of soliciting their inhabitants' con-
trol over the production and consumption of space also prevailed in Yona
Friedman's 1958 manifesto for Mobile Architecture. Init, he described the
“dwelling decided on by the occupant” by way of “[loose] infrastructures
that are neither determined nor determining,” but in constant redefinition
by members of a “mobile society.”” Friedman's concept glorified the role
of the users of architectural space. He tried to offer simple manuals for
visions of cities where dwellers would shape their environments, such as a
mobile city where buildings would only minimally touch the ground, allow-
ing them to be dismantled and moved by the occupants. In this utopian
mobile city, space effectively becomes an interface through which the
inhabitants realize their desires and regulate their needs.

It could be said that all of the above work, dating from the mid-20th cen-
tury, already contained most of the principles necessary to design respon-
sive, living environments. However, at the time it still lacked that effective
communication infrastructure needed in order to acquire global relevance.
This has now emerged in the digital net.

Here we need to clarify the concept of network in architecture: “Net
talk” is not “new talk.” In his 2001 article “Network Fever,” Mark Wigley
expresses his doubts about the networked condition as a completely new
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intellectual and socio-technical phenomenon, building his hypothesis on
precedents from the 1950s and 1960s that signaled a “radical confu-
sion of architecture and network.”® He cites Team 10, who, in the late fif-
ties, created urban projects where complex vehicular, pedestrian, and
courtyard circulation systems were embedded in a dense infrastructural
“mat” of woven, built forms. Additionally, he reminds the readers that the
Metabolists wrote about architecture as biological circuitry capable of
perpetual self-adaptation to the “metropolitan flux” of the sixties. This
fascination with constructed landscapes as networks, Wigley reminds
us, is quite clear in Konrad Wachsmann's 1953 Experimental Structural
Web description of cities "as compact bundles of overlaid net-structures,”
whose infrastructural network of communication and conveyance of
material entities became indistinguishable from the cities themselves, to
the extent that in Denis Crompton’s (Archigram) 1964 proposal, Computer
City, “The Network [took] Over!"® In its extreme, the city was envisioned as
a computer where everything was hardwired to everything else.

Yet the network concept has recently undergone a revolutionary pro-
cess that led it to reaches well beyond its twentieth century embodi-
ment. Fifties' architectural readings of networks looked at a top-down
infrastructure where functions were plugged in, and through which com-
modities—material and virtual--were distributed from their sources to
consumers. Twenty-first century versions of networks are distributed,
bottom-up structures that for the first time allow mankind to gain con-
stant and seamless access to real-time information.

Embedded technologies for acquiring information (such as networks of
monitoring devices) and delivering information (such as networks of actu-
ating devices) allow for a world wherein every object is connected to all
other objects, and has embedded computing and communications powers.
Additionally, humans have become part of the network. Mobile technolo-
gies digitally extend each individual by providing him/her with a mini-ter-
minal equipped with embedded sensors and a portal for the delivery of
information—be it an iPhone, smartphone, or any handheld, personal com-
puting device. Such devices are capable of establishing data connections
both to the infrastructural mobile networks and to the more localized, ad
hoc networks mediated through Wi-Fi and Bluetooth technologies.

Under these circumstances, Wiener's cybernetics can become a real-
ity at a global scale. At the urban and architectural level, spaces become
dynamic and their inhabitants can be incorporated as entities with tran-
sient preferences and needs. Instead of generic “occupants” they become
hyper-individualized “users.” They interface with a world embedded with
networked microprocessors, where the digital and the physical merge
as anticipated by the Ubiquitous Computing paradigm first proposed by
Mark Weiser. 10

People play key roles in this system as agents of sensing, regulation, and
actuation. In terms of sensing, they voluntarily and involuntarily leave
digital traces on various networks deployed over space. The network
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Madonna Concert
Cellphone activity in Stadio Olimpico Rome
2006-08-06

Figure 1: Example of Info-scape: Real-

time Rome. Aggregate picture of data
transferred through the cellphone network
during a concert by Madonna. Copyright
MIT SENSEable City Lab, for full credits
see http://senseable.mit.edu/wikicity/rome/

Figure 2: Example of Info-scape: visualiza-
tion from the Trash Track project. Tracking
of atagged aluminum can as it travels
through the garbage collection. Copyright
MIT SENSEable City Lab, for full credits
see http://senseable.mit.edu/trashtrack/
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records every time a credit card is used, a text message or an email is
sent, a Google query is submitted, a phone call is made, a Facebook profile
is updated, a photo is tagged on Flickr, or a purchase is made in an online
store. Even more interestingly, the network records all content gener-
ated and voluntarily uploaded by users. Once the datasets are attached to
physical space, landscapes are transformed into new info-scapes. In turn,
these info-scapes provide citizens with a better knowledge of their envi-
ronment, and allow them to make more informed decisions. Indeed, this
seems to be the most promising characteristic of the city of the future,
which becomes “smart” through the collaborative activity of the sentient,
self-reporting agents who are its citizens.

The sensor-actuator citizen is a new subject emerging from the hybrid
of technology and biology: a neo-cyborg. Traditional cyborg theory pro-
poses either the gradual disembodiment of each subject, who leaves
behind physical existence to move towards a new digital status, or a dis-
concerting integration of machine and human that results in android
monstrosities.** However, the neo-cyborg has a much more positive char-
acterization: it is a proper body that uses various networks to extend its
physical boundaries.

Instead of merging humanity with machines, the neo-cyborg merges
humanity with real-time information. What type of society could result
from this? The answer, we believe, is a peer-to-peer collectivity, or “mul-
titude.” In both Empire and Multitude, Hardt and Negri introduce the “mul-
titude" as a postmodern form of collectivity. It differs from other forms
of collectivity that reduce diversity to a single unity, in that subjectsin a
multitude retain specific differences, becoming hyper-individuals. The
multitude is an “open and inclusive concept,” 2 meaning that subjec-
tivities are not excluded or included based on their singularities. Hardt
and Negri equate the multitude to a distributed network where separate
nodes are all connected and “the external boundaries of the network are
open such that new nodes and new relationships can always be added."3
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Thus, subjects in a multitude are "becomings” instead of beings—capable

of establishing new connections and perpetually in a state of change. In

the multitude of a peer-to-peer network, the central authority is replaced
by collaborative relations. “Flashmobbers,” “Generation Text,” “Thumb
Generation,” “Collective Intelligence,” “Smartmobs,” and “Me++" are man-
ifestations of this phenomenon: they describe the denizens of a looming

new generation of living, responsive architectures. ¢
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