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Abstract
Cybrids have been presented as mixed realities: spatial,
architectural compositions comprised of physical and
cyberspaces (Anders 1997). In order to create a rigorous
approach to the design of architectural cybrids, this paper offers
a model for programming their spaces. Other than accepting
cyberspaces as part of architecture’s domain, this approach
is not radical. Indeed, many parts of program development
resemble those of conventional practice. However, the
proposition that cyberspaces should be integrated with material
structures requires that their relationship be developed from
the outset of a project. Hence, this paper provides a method
for their integration from the project’s earliest stages, the
establishment of its program. This study for an actual project, the
Planetary Collegium, describes a distributed campus comprising
buildings and cyberspaces in various locales across the globe.
The programming for these cybrids merges them within a
comprehensive space consisting not only of the physical and
cyberspaces, but also in the cognitive spaces of its designers
and users.
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1

Background

This paper uses the term Comprehensive Space to denote the
polyvalent empirical space of cybrid projects. Cybrid denotes
architectural, spatial compositions that integrate physical and
cyberspaces (Anders 1997, 1998). As proposed, cybrids
produce a holistic effect that merges simulated and material
elements within phenomenologically coherent spaces. We
propose that Comprehensive Space comprises cyberspaces
and material environments of cybrids as well as the designer/
observer’s mental space of cognition and memory. In the
following pages we will see the effects of this concept upon the
programming of an educational institution called the Planetary
Collegium. This project was undertaken as part of the author’s
research into architectural mixed realities as a demonstration
of the cybrid hypothesis. The project merges physical and
cyberspaces in the design of a cybrid, an integration that affects
all stages of the project from the program statement to the design
product itself. We will here limit our discussion to the project’s
programmatic definition.

2

Project Description

The project presents a new form of learning institution, one
distributed globally, yet unified through electronic networks and
periodic meetings. This institution–the Planetary Collegium–is
the vision of Roy Ascott, an internationally recognized leader
in the field of interactive media arts and founder/director of the
CaiiA-STAR center. Unlike CaiiA-STAR, the Planetary Collegium
will be independent of any host institution. It resembles its
predecessor in its mission: the exploration of human possibility
through new integrations of arts, science and technology. The
Collegium aims to embody the future in its operation, community,
and public presence. The Planetary Collegium will closely
resemble the current CaiiA-STAR model in operation. As
before, it will couple face-to-face interdisciplinary dialog with
the decentralized, nomadic affordances of an Internetworked
community. Despite the decentralization of its nodes, the
Collegium will act as an organic whole. While the nodes would
be scattered, the whole of the Collegium would be centered in
cyberspace. This centering is experienced in time (the system
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is always “on”) and as a spatial/empirical continuum, a refined
blend of physical and telematic presences. Within one node, we
would effectively be in the presence of all nodes. Engagement
with a part means engagement within the cybrid whole.
Each node of the Planetary Collegium serves as a hub of
activity and as an iconic presence within its host community.
The nodes will be purpose-built, residential seminar centers,
and their architecture will address the needs of an ecologically,
technologically informed social environment. As proposed
by Ascott, the nodes will “be embodied in an architecture of
unique distinction while contributing to a planetary infrastructure
of extreme sophistication and subtlety” (Ascott 1994). This
infrastructure is represented locally as an immediately
recognizable, iconic building, and globally as a networked
communications environment.

3

Comprehensive Space

We may imagine our project occupying a conceptual space
whose contents are vaguely defined. We know, however, that
although they will serve one institution, they are physically
situated in several locations worldwide. They are dispersed yet
in constant contact through networked, electronic media. Also
they will house a number of residents for several days at a time.
Although no part of the project presently exists, it occupies this
conceptual space. While some parts of it are propositional
–verbal descriptions shared by readers–others exist in an
evolving project space of the mind. This space–the designer’s
comprehensive space–is informed by memory, experience and
by the artifacts of production itself. The space exists prior to,
during and after the project (Anders 2001). It exists prior as
concept/design artifacts to guide construction. It exists during as
a supportive, operational infrastructure for maintenance, security
and communications. And it exists after as a digital archive or
domain that survives the building itself.
A network of artifacts forms the project space’s mnemonic
structure for the user. These artifacts may be material
–notes, sketches, drawings, models–or, increasingly, digital
and interactive. Some may be placed on a tabletop, others
conveyed only by images on computers. All these artifacts,
including the final building itself, disclose the project’s general,
collective space, for each is a unique window onto the project.
The relationship between these artifacts, at first, is determined
by their role in the planning process. In conventional practice,
sketches lead to more refined drawings, drawings then inform
specifications, etc. Later, however, these expressions take a
different role. Record drawings become reference documents for
repair and modifications after the project is occupied. The actual
built project and its planning drawings offer distinct yet coherent
views for directing new work. This consistency is readily attained
with digital technologies. CAD sketches may be easily turned
into technical drawings and 3D models, for unlike conventional
design on paper, the vectors of sketches simply merge into the
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next stage of design. The vectors used to denote construction
may be reused in perspectives and animations. They may
have simultaneous applications ranging from lush renderings to
abstracted contract documents. CAD files are a living, spatial
archive of the project’s development. They form an increasingly
important part of the project space, its cyberspace.
The products of CAD in architecture can be opportunistically
employed to other ends than construction. The spatial
configuration of the project’s cyberspace offers several benefits.
For instance, 1) it can help in creating an on-line community for
the project owner. 2) The conceptual framework for construction
can become a context for external telecommunications. 3)
Internally, abstract information workspaces may be affixed to
the framework, extending the project beyond its physical scope.
This surprising resolution of spatial/informational needs is a
by-product of the design process. As the demand for highbandwidth, image-intensive communications increases, so
too will the need to organize its content and orient its users.
Designers can exploit the subtle connections between physical
surroundings, digital technology and memory to unforeseen ends.
For example, telepresence– a technology that conveys the
visual and acoustic likeness of callers –is implicitly spatial. In
some cases the transmitted presence is so realistic that it allows
the sender to make eye contact with those on the receiving
end. This requires orientation both with the receiving space (an
office) and with the conversational partner. Such is the level of
realism that it evokes a social/spatial response otherwise only
found in physical interaction (Lanier 2001). As telepresence
technology develops beyond screen-based communication, the
spatial framing of interaction will become increasingly important.
Presences observed via head-mounted displays or projection in
virtual/augmented realities will need to be appropriately situated
in the receiving physical space. This orientation can be more
easily managed in an environment that has a digital double
with appropriate sensing and display technology. What holds
true for people also applies to objects in telepresence. Artifacts
form an important part of any project’s development. This
applies not only to design professions, but any other productive
collaboration. We use artifacts–objects, documents, displays–to
convey our intentions and pursue goals. Telepresence entails
their negotiation and exchange.

4
Establishing the Planetary Collegium
Program
The Planetary Collegium program’s development consists of
five steps: 1) defining a project space conceptual structure, 2)
distinguishing activities within the project space, 3) determining
the degree of abstraction of these activities, 4) establishing the
need for physical or cyberspatial support for each activity, and 5)
integrating the physical and cyberspatial infrastructure within the
cybrid whole. This will result in a program for the Collegium and
its nodes.

4.1

Project Space Conceptual Structure

In order to avoid biasing the program toward material
construction, we will re-state the project as a site of human and
institutional activities, stressing verbs over nouns. Material
building is not a foregone conclusion, for each activity requires
infrastructural support that may or may not be built. We
anticipate that portions of the project may resolve themselves
instead as relays and displays of information–with only their
interfaces rendered spatially.

4.2

Activities within the Project Space

Re-stating the project in this way also helps identify activities
within each hub and the Collegium as a whole. This will
distinguish activities according to their global/local nature and
the role they play in the institution. Finally, categorizing these
activities will give us a framework for developing and spatializing
the program.

4.3

Degree of Abstraction of Activities

Identifying the abstractness of an activity suggests the degree
to which it may be mediated electronically or otherwise (Anders
2000). Determining abstractness can be difficult since each
activity may have within it several levels of abstraction. For
example, a face-to-face meeting may, in addition to its highly
concrete elements, have abstract artifacts such as text, graphics,
and projections. These latter artifacts lack the richness of
physical presence but serve the propositional nature of formal
dialog. In their abstraction they appeal to specific modalities, and
are increasingly susceptible to mediation through digital networks
and electronic displays.
Activities, like artifacts, have concrete and abstract qualities. The
verb build, for instance, connotes physical materials and effort
–attributes of our sensory world. However, build also implies
configuration, coordination, and goals that are more abstract
than concrete. Build is more or less abstract depending on the
way we look at it. Many verbs are not absolutely abstract or
concrete; rather they exist on a continuum somewhere between.
The abstractness of a verb also depends on the measuring stick
we use. The labels we assign to the extremes of our scale affect
the verb’s status. These labels are the polar ends of a category
and demonstrate the contrast between concrete and abstract.
For instance, within the category “Nature of Activity” we might
assign the terms material and symbolic to the poles. Or, in the
category “Temporal Participation within Activity” we could label
the extremes synchronous and asynchronous. Each category
reveals something different about the verb. We can observe the
abstractness of an activity by subjecting it to different categories
of abstraction.
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Example:
Let’s view meeting, in this case of the Collegium’s board
members, from the standpoint of the “nature of the activity”
ranging from symbolic to material. We could argue that it is
symbolic because of the dialog, but it is also somewhat material
in the physical/spatial gathering of participants. Since the
(abstract) dialog is often the purpose of meeting, we might say
that meeting weighs more heavily on the abstract/symbolic end
of our scale. On our scale of abstraction, we could map meeting
with the “weight” of the verb tipping slightly toward the symbolic.
In the diagram below, the shaded area indicates the spread
occupied by the verb between material and symbolic extremes:

determined by their relevance to digital media. For this reason
we find symbolic, temporary, asynchronous at the abstract end
of the scale, and their opposites at the concrete end. While
there is nothing necessarily abstract about distributed, the
term is associated more readily with computer networks than
its opposite, concentrated; thus we find distributed at the more
abstract end of the scale. A similar logic applies to placing
symbolic, conceptual, contingent, temporary, asynchronous and
spontaneous nearer the abstract limit.
Example:
Returning to our examination of meeting, we can map the verb’s
abstraction within the seven categories described above. With
reference to our list of categories, one such mapping results in
the following scalar diagram:

On the other hand, if we view meeting with respect to duration–
with the concrete and abstract poles occupied by permanent and
temporary–we would find that its location on the scale changes.
Since meeting is usually a scheduled, temporary activity, we’d
expect it to be nearer the abstract end of our scale. Compared
with our previous diagram it might look like this:

This method is admittedly subjective as it relies on individual
judgment to set the levels of abstraction. However, we are not
relying on the scale to pinpoint values but, instead, to give us
a qualitative sense of how abstract the activity is. We do this
by subjecting each activity to analysis according to several
categories. To get a greater accuracy–or relevance–of the data,
we can increase the sample by having several subjects evaluate
the verbs. Such an evaluation could be played like a game with a
number of participants–ideally the prospective users of a facility.
To create the program for the Planetary Collegium, we used
these scales of abstraction to allocate material and informational
resources. Each activity was mapped onto scales of abstraction
in seven categories. These categories contrast the activities’
levels of abstraction, but also to help distinguish simulated
entities (abstract) from those that require material fabrication
(concrete). The seven categories–with their polar pairs–include
the following:
1.
2.
3.
4.
5.
6.
7.

Nature of activity
Material
Appeal of activity to participant Sensory
Site of activity
Local
Likelihood of activity
Consistent
Duration of activity
Permanent
Temporal participation in activity Synchronous
Regularity of activity
Cyclical

Symbolic
Conceptual
Distributed
Contingent
Temporary
Asynchronous
Spontaneous

The scales’ categories, particularly their extremes, were
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The diagram can be debated. In this case we assumed that
meeting referred to Planetary Collegium activity, but the verb
would map differently if we were describing a nightclub or church
function. The method is also relative to its users since even
among the Collegium’s staff, an administrator may interpret the
activity differently from, say, a researcher. All those who will
occupy or use the project should, ideally, map their activities in
this way during the design process. Planners could then prepare
an aggregate diagram for program development.
Scalar diagrams that weigh toward the abstract end of the
scale conduce to digital technology resolutions. Those weighing
more toward the concrete are best resolved with material spaces
and construction. But in our example the overall tendency
is unclear; meeting seems to be poised between extremes.
Fortunately, the diagram comprises several smaller scales for
each topic: Nature of Activity, Appeal of Activity, Site, etc. Each
of these sub-scales may be verbally translated to describe
meeting in the context of the Planetary Collegium.
For instance, the fourth scale offered by the diagram,
Likelihood of Activity, ranges from Consistent to Contingent.
Since our shaded selection area weighs heavily toward the
Consistent extreme, we could say that meetings at the Collegium
are fairly regular. With verification from the client, we could say
the scale describes “Regular meetings several times a year.”
Similarly, the fifth scale describing Duration of Activity indicates
that the meetings are of short duration: “Meetings [of the Board
Members] have a duration of a few days.” In discussion with the
client, the sixth scale, which describes Temporal Participation,
may be translated to say “Co-local discussion is concurrent and
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Figure 1. Detail of Table IV.A.
synchronous.” And from the seventh scale, “Meetings are held on
a regular basis.” In this rote, line-by-line fashion we can write a
short paragraph describing Board meetings within the Collegium.
Enhanced by client discussion, one such paragraph may read:
Board members meet face-to-face (F2F) to discuss
Collegium strategies.
Engagement in dialog is richly modal and contents of dialog
can be conceptual.
Periodic dialog is F2F, although teleconferencing may be
used at other times.
Regular meetings occur several times per year.
Meetings have a duration of a few days.
Co-local discussion is concurrent and synchronous.
Meetings are held on a regular basis.
Note the importance of client/designer discussion in interpreting
the scales. The scalar diagram is an armature for developing
the project’s description and program, only a starting point. Its

interpretation is subject to dialog between consultants, designer
and owner, even those who separately developed diagrams
for the same activity. Ultimately, a statement describing Board
meetings is agreed to, and the designer and client determine the
support for the activity, be it physical or otherwise.

4.4

Assigning Support for Activities

With reference to the preceding analysis we can estimate the
resources and support required for each activity. This support
may be physical–a building or room–or as abstract as a Web
site or digital archive. If the activity requires a mix of physical
and cyber amenities, the support itself may become a cybrid.
Table IV.B tabulates the activities and their support requirements
according to the resources’ informational, cybrid or physical
nature. (For the sake of brevity we have only included the
first pages of this and ensuing tables to suggest the strategy

tn09-033: TOWARDS COMPREHENSIVE SPACE: A CONTEXT FOR THE PROGRAMMING/DESIGN OF CYBRIDS

employed.) As in the foregoing analysis, Table IV.B assesses
activities according to their role within the Collegium. These
include the following:
1. Management/Global
2. Management/Local: Academic
3. Management/Local: Facility
4. Operational/Global
5. Operational/Local: Academic
6. Operational/Local: Facility
7. Public Presence: Global
8. Public Presence: Local.
Some miscellaneous local support–circulation, parking,
mechanical/electrical spaces–is also accounted for at the end of
the table.
We assigned a set of resources to each activity according to
its description in Table IV.A. The elements of each set may be
unique to that activity or, more likely, be shared with others. For
this reason we find that Archive Space is required for a variety of
activities–among them Meeting, Planning, Sharing, Advising–on
both Global and Local scales. Users may share amenities by

Figure 2. Detail of Table IV.B.
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time-sharing. The same auditorium may serve several activities
within a week, for instance. Sharing may also occur concurrently
within physical or simulated environments. A library might
serve research, teaching and social functions simultaneously.
Or several visitors can concurrently use a digital resource,
like a Web site, for a variety of purposes. Additional spatial or
temporal overlaps would be likely in cybrid resources such as
teleconferencing facilities or a media resource center.
Table IV.B includes quantitative information – number,
population, area – that further defines each resource with a
separate comments column for additional clarification. Readers
will note the resemblance of this table to conventional functional
analyses by architects. The primary difference between Table
IV.B and those of traditional practice is that simulations and
cybrids are among the resources supporting client’s activities.
These resources’ further resolution as spaces is the subject of
Table IV.C.
Having assigned support to each of the activities, it is now
possible to determine the kinds of spaces and resources that the
Planetary Collegium requires. Table IV.C is a reinterpretation of
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the previous table that delineates the resources/spaces required
for the project. The table lists these resources/spaces according
to their increasingly physical nature. For instance, we find the
Web site and digital Archive Space at the top of the list, while
Janitorial support and Mechanical Rooms are at its conclusion.
The listing of spaces in this way–from informational resources
at the top to material resources below–implicitly merges the
“upper” realm of abstraction with the “lower” physical world. This
metaphorical strategy will help spatialize the project and will be
used again later in the project’s development. Table IV.C also
vertically separates the resource/spaces into informational/digital,
mixed/cybrid, or material categories. This distinction of resource
type is also evident also in the table’s initial columns, which
further define the types as material spaces, simulations, services
and/or systems.
As we may note from the table’s legend, the columns to the

right of Resource Types recapitulate much of Table IV.B and
are arranged according to the degree that the activity categories
are private to the Planetary Collegium. For example, Public
Presence: Global is the first of these column categories while
Management: Global is the last. The vertical and horizontal
axes of the table help distinguish physical from digital resources/
spaces as well as their public or private natures. While it is
only two-dimensional, this table is a first step in spatializing the
Planetary Collegium’s program, a process we will pursue in
following tables.

5

Localizing Space and Resources

As its vertical and horizontal ordinates indicate,Table IV.D
derives directly from Table IV.C . Unlike the previous table,
however, Table IV.D shows the degree to which a resource is

Figure 3. Detail of Table IV.C.
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Figure 4. Detail of Table IV.D.

located specifically or distributed generally throughout the project.
The intensity of color in each cell denotes a resource’s suitability
of a resource to a specific activity. As indicated in the table’s
legend, the color–yellow, green, blue–depends on whether the
resource/space is informational, cybrid, or material. This table is
tributary to the spatialization diagrams found in Tables IV.E1, E2,
and E3.
The diagrams in Table IV.E1, E2, and E3 (only E1 is shown
here) individually lay out the resource/space rows of Table IV.D.
A loose bubble is drawn around the activity cells with the greatest
intensity of color. The diameter of the bubble is roughly related to
the color intensity and the concentration of colored cells. While
this process is somewhat subjective it quickly shows the degree
to which a resource is distributed or local. In some cases, such
as the facility’s phone network or HVAC support - the resource
is general to the entire project. In others, bubbles show where
the resources may be most concentrated. Table IV.F1, F2, and
F3 (not shown here) are identical to the Table IV.E series except
that the underlying cells have been removed. Finally, Table IV.G
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concatenates the Table IV.F series into a single diagram. Table
IV.G is entitled Programmatic Section Diagram as it will be used
to develop the sectional design of the Collegium.
In order to consolidate a schedule of program spaces and
winnow out redundancies we created Table IV.H (not shown) to
illustrate the various versions of all resources/spaces described
in Table IV.B. The winnowing process is best explained by
example. Table IV.B contained several listings for Archive
Space, each with its own requirements. Table IV.H shows
these redundant listings and indicates the one with the most
demanding specification. This specification will be part of the
final program space area for the resource/space. This process
is carried out for all resource spaces. Table IV.H concludes with
a summation of areas required for the project. A feature unique
to this analysis is its assignment of area, volume, and location
to non-physical resources. Quantities for area and volume in
cyberspace have no conventional meaning besides the creation
of an icon, metaphor or other symbol within the space of the
cybrid composition. Such resources/spaces may take the form
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Figure 5. Detail of Table IV.E.

of Web sites, digital worlds or other cyberspaces. Regardless
of their informational nature, they have a place and presence
different from–but analogous to–material components of the
project. This situates the element for the end user, giving it
identity and presence despite its abstraction. Such reification is a
natural –and useful–feature of planning a cybrid.
A final analysis for spatializing the Collegium program is
familiar to architects and planners: a proximity schedule. This
schedule, Table IV.I, relates the spaces defined in Table IV.H to
one another to determine their need for adjacency. For example,
one would expect the café and food service areas to be close to
each other, as indicated by dark shading of the appropriate cell in
the diagram. Light shading or no shading at all here means that
proximity is not a great concern. Once again this analysis differs
from conventional proximity charts in its inclusion of information
cyberspaces. Since the focus of Table IV.I is to relate spaces,

any cyberspaces so linked to a physical amenity effectively
render it to be a “second-order” cybrid. That is, the cyber and
physical spaces are contiguous but not integral to each other.

6

Preparing for Conceptual Design

We can now use the information generated in these tables
to design the Collegium. Some of these tables/diagrams will
directly influence the form, while others will help in refining
the project. We have to this point stressed the relationship
of physical and cyberspaces in the project in response to the
program requirements. However, aside from functional/utilitarian
aspects of the project, we have yet to address the end users and
their cognitive role in completing the project. We anticipate the
need to create a mnemonic context, or frame, whereby the user
can understand the project. Consequently, in addition to our
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Figure 6. Detail of Table IV.G.
analyses, we will need to employ metaphor, myth and narrative
in generating the Collegium’s design. In effect, these create a
sustaining schemata for the project–one that employs the user’s
memory/cognition in the project’s completion and use.

7

Conclusions

We have suggested that the concept of comprehensive space–a
space that includes mental, physical and cyberspaces–may be
an important tool in developing cybrids. Using the principles
of cybrid design outlined at the beginning of the paper, we
have begun designing projects to demonstrate their use and
the application of comprehensive space to the early stages of
design. This space was useful in distinguishing physical from
informational activities in the Planetary Collegium. This had a
subsequent effect on the program of the project and its ensuing
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design resolution. Next steps in the project entail the design
development of the project and its manifestation as a cybrid
entity. Importantly, the comprehensive space of the project
already exists in the minds of the designer and the present
reader and will last long after resulting buildings and cyberspaces
are gone.
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