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abstract
Meaning in architecture has isotropic instances of realization, one that can unfold during the
design process and one that can be layered onto the artifact of the building; its components
and forms constitute a communication flow that emerges from an abstract form of
description to its physicality. The internal cognition of this condition situates the subject as
the third element, one that identifies the meaning from the extant building to its proxy
meaning. In this manner, narrative and aesthetics perform the actualizations (the spatial
and physical sequences) so that the occupant may understand its implications.1 Architecture
is thus a one-directional flow of information (the building is an inert object from which
meaning is derived, its physicality is static). Even in process-driven design, the synthesis of
the many and the ordered, is evident in the materiality of the architectural manifestation;
the building, although presented as a result of process cannot be separated from the
reading of the generative operations. 2
Rather than continue in this manner of constructing meaning from an extensive coding
(joining a concept to an object) or the instantiation (producing one from a larger field of
possibilities) from a version, we suggest a dialectic that is bi-directional, or even multinodal, that is, continually self-renewing in meaning and material configuration with the
active participation of the occupant. This representation is one that is time-based.

1. architecture and physical computing
Physical computing is defined here as a designed environment that responds to input. This
input can be analog - input from the physical world of human occupation or of atmosphere or it can be digital - input from other computers, networks, or signals.
Through the integration of physical computing in the conception of the design process, the
work of architects in manipulating space with tectonic logic and material affect not only
expands, but new territories are found. Architecture gains another medium in computation
that is not only critical in the making of digital form or information modeling but in the
reassembly of spatial logic. As physical computing and cybernetics becomes increasingly
ubiquitous in the practice of building, architecture - as a design discipline - must become a
participant in its deployment.3 For physical computing, disciplinary tools must be applied for
it to become an Activated Architecture in which we can shape and assess the polemic of its
results.
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1.1 transitions
Since the incorporation of time-based and agent-based simulation as a mechanism for the
production of design4, it has become apparent that a shift in architectural paradigm might
be related to a technologically based ideology.
In a recent lecture at MIT, Peter Eisenman suggested through his idea of lateness that in
the late moments of an epoch – in the highly mannered, baroque, obscured work that
resists legibility - before a paradigm shift, the signs of the new are already present5. In a
similar manner, Patrik Schumacher in his introduction of Zaha Hadid’s MAK catalogue,
states that innovation does not occur as a completely new act, but always exists in relation
to a current or historic model.6
In this context, we are positioning a scenario where what is deemed ‘new’ is not arriving
from the late machinations of the critically disturbed, against-the-grain ‘late’. The onset of
ubiquitous computing and what we determine as Activated Architecture is not linked or
archived only in the work of prior generations of architects. It is the purview of the
physicists, the engineers and the cyberneticists alongside with architects and designers:
those who increase design in their respective fields. Here the argument may move into the
re-alignment of a critical discourse of architecture applied to physical computing, or into the
dissolution of this outmoded field of architecture into one of networked collaborations. We
are interested in trying to find an architectural polemic, a scenario where the efforts are
focused at achieving an architecturally meaningful format exchange.
Here we construct a link from Gottfried Semper to Gordon Pask, not as a fictive device but
as an inquiry of legacy based on motivation and method. Both were instructors and
practitioners of architecture, establishing a new role for architectural production and
evaluation, while aware of their positions in architecture in a Kantian vector of history.7
2. Semper, Pask and transformations
2.1. representation and simulation – a formal to temporal transformation
For Semper, the idea of expression in architecture is not in ornamentation but as a
transformation of a material system, from the original logic of its assembly, into an object of
representation. This transformation into Urmotiv is a vehicle that holds a prior tectonic
method but is transformed by a new technology.8 In fact, the reinforcement here is that it is
through enactment of primitive social action through which architecture was constructed.
The temporal, process based ritual of this weaving, knotting, and joining is a continual
reenactment made material. This affirmation of the roots of architecture was in response to
a crisis in the deterioration of aesthetic criteria in ornament into what Semper presented as
Practical Aesthetic.9
For Pask, digital simulation is the domain of a new reality, as it no longer needs reification
from an external source; the simulation has its own set of rules and patterns making it
independent. Rather than a linear, one to one mapping of an stimulus and a predetermined
response, there is now a first order and second order, a system aware of being observed
and of the other observer system, derived from feedback loops. This is the teleology of an
observed system to the cognition of the observing system. This evolved into the use of
language, of communication called Conversation Theory- one level has a set of goals, the
other a set of actions. The response mechanism is not a direct, anticipatory mapping;
instead the system has a higher order goal. This Paskian Environment had a capacity for
boredom, a feedback loop to establish a level of interaction, rather than a simple reaction
enforced upon the system. This idea of system participation, and not a regulated manner of
information and control is what differentiates Pask when applied to his architecture studio.
The phenomenology of Geist in observer and observed becomes fulfilled by subjective
recognition of itself.
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2.2 ordering and organization
For Pask and Semper, there was a need for new criteria to describe existing information.
Semper’s first interest was in the taxonomy of architectural style and all its constituent
elements rather than a historical ordering. Style for Semper was not ornamental
vocabularies applied in arbitrary fashion, but a careful re-assembly of meaning from the first
industrial methods in what he calls primitive culture. This was in attempt to place his
Practical Aesthetics as a comparative science, so that the function of these examined parts,
were separated from the whole. Here, the industy of textiles is socially informed in the
weaving of reeds or branches, the joining of surfaces by knots serialized into a seam that
establishes continuity among disparate pieces, and the wreath as the original work of art.
The origins of these techniques are then the deductive drivers for the persistence of their
appearance on industrial work: industry derived as an evolutionary transformation of their
process and not as a materialist idea of the spiritual or the ritual aspect of craft.
Pask’s Interactions of Actor Theory10 continues his work on second order environments. In
his attempts to discard the notion of user and machine, Pask introduces process as
“Concepts persist minimally as stable dynamic resonating triples linked in the Borromean
manner.”11 It can be determined in the interdependence of process and product in the
continual maintenance of a dynamic stability so that a tripartite borromean knot topology is
maintained. Any product or process has a simultaneous switching impact on all other
products and processes. For his Paskian environments, this can have a impact on
architecture that is truly participative beyond simplistic, linearly mapped behaviours.12
2.3 architectural implications
Semper’s project of the ideal museum was to display his divisions of irreducible elements of
process – the hearth, the walls, terrace and roof. These are based on having their own
unique interior operation, not a form: the hearth is molded, which is done in ceramics, the
walls are spatial dividers woven in textile and autonomous from structure, the terrace is
made of joinery and carpentry, and the roof which is a mode of stereotomy or the measure
of volumes in masonry. 13 Each of the four elements were to be separated into their own
quadrants, of their varying industrial operations and outcomes. Semper also understood the
nature of experiencing artwork over time and from varying positions,14 although that object
does not have any motility outside of the viewer’s active gaze and its own artistic affects.
Pask’s work in architecture, particularly as a collaborator with Cedric Price’s Fun Palace15,
and in his own Colloquy of Mobiles art installations for the ICA in 196816, was also carefully
defined in definitions and behaviours but his organization scheme occupied a polar
difference. The use of control, information, and feedback were vigilantly maintained but
Pask was interested in the new meaningful relationships to be explored by this selforganizing system itself. Whereas Semper was cultivating an archivist manner in identifying
persistent elements over time and material assembly, Pask was interested in carefully
specifying the initial start of the system but then allowing it to manufacture its own logic of
connections, even proposing that the system grow new wire connections over time in
response to its own impulses.17
What can be concluded here is that architectural discourse in this meeting of two designers
can be maintained within the device of representation that is made of indivisible elements
made meaningful in social action. For Pask, those elements are inextricably linked, and in a
dynamic equilibrium represented in participative behaviour. The validity of the system is in
the mutability of predetermined responses for an adaptive collective experience. Semper’s
identification of representation is similar as, in his systematic classification of primitive
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technique and material transformed in industrial action, he makes a scenario through the
primacy of process over form.
3. Activated Architecture: spatial and temporal representations
“… The role of the architect here, I think, is not so much to design a building or city as to
catalyze them; to act that they may evolve.” Gordon Pask18
3.1. physical computing, a design method
Applying this criticality, physical computing is currently defined as a designed environment
that responds to input.19 Brought into the designed environment, which we instantiate as
Activated Architecture, there is a transformation of the input that creates a dynamic
response back to the occupant. This information is organized by the microprocessor into an
exchange with an output device. In fact, this information is without value until linked with
an agent of expression that is made meaningful to the other. It is this application of motive
and its conveyance that is potentially troubled. The issue of what is perceived or interpreted
is a historical one that can be addressed by the intention without ambiguity. With the
intervention of a Stil, a release can be found in the idea of electronics having no dominant
or privileged viewpoint.
The interesting aspect of this is the nature of what input and what output creates a
meaningful relationship with the occupants. The observer as the passive recipient of the
building output is now wholly active in initializing the response designed into the building.
Buildings now have a narrative structure that can be construed as inbuilt. In electronics, bits
are organized to represent a mediated reality. Messages sent in bits to the microprocessor
from the sensors, are represented/translated in programming as an output that in turn can
be sent back into the system.
3.2. activated architecture, conformal computing, networked urbanism

This is an architectural environment that is embedded and responsive. Its design and its
execution are linked to become more than cyclic. What is generative is equally generated
within its constant and dynamic feeback. The critical issues in conformal computing are
those of representation and meaning as not only applied to space but to time. The sequence
of actions within the system, the delay and patterning of information transfer for legible
visualization, and the extensibility from local system to global networks are isotropic in the
communication of meaning.
3.3. continuous present – feedback as a spiral design
Activated architecture therefore surpasses traditional built form because of its constant
negotiation of inputs and designed outcomes, an architecture that is charged and renewing.
It continuously maintains a connection from the initial design phases to its materialization.
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The design input is still accessible through the output via the feedback. Inhabitable space
becomes an indeterminate design experience, not a fixed, designed environment – the
process remains active. This is not a continuation of the classical idea of a form that is
determined from a fixed system, as evidenced in a feedback loop. Rather, we prefer to use
the schema of a spiral from what Semper and Pask would both understand to be figure of
advancement – in each cyclical motion, the trajectory moves perpendicularly so that at each
‘return’ there is a transformative shift. For Semper, the binding of architecture is maintained
when it moves from rope and wood, to iron as the same cyclic node on the spiral, Pask
would have this spiral become constantly challenged where a system response at one time
would be a different response based on the impulses within the system itself.
In this context, we are presenting a scenario where the interchange of design as a process
and as an advancement in technique and representation is a continually temporal one. The
efforts are focused at achieving a format exchange: a reality that occurs in digital format,
and a virtuality that occurs as a physical condition. The interesting aspect of this framework
is that contrary to the traditional model, one cannot occur without the other. This interaction
is characterized by the fact that our physical virtuality requires processing capabilities; and
it can only exist in tandem with computational intelligence.
Therefore, the separation between mediums as discrete or isolated instances is replaced by
a multi-nodal model; one that places physical computing at the core of architectural design.

an Activated Architecture prototype by the authors.
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