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Summary

Networked Public Spaces: An Investigation into Virtual Embodiment is an 
exploration of issues surrounding networked public spaces in relation to three 
artworks created by the author between 1995 to 2000: Virtual Concrete, (1995); 
Bodies© Incorporated (1996-2000); and Datamining Bodies (initiated in 2000). All 
three works have several key things in common: each exists on the Internet; each is 
conceptually connected to the idea of online identity and virtual embodiment, and 
each required extensive research to inform and inspire the creative practice. The 
projects are presented within three main sections, each of which attempts to link 
personal experience and history to a larger cultural context within which the works 
were produced. The first section, "Breaking with Tradition," provides an overview of 
historical events that have influenced the changing relationship between artist and 
audience and argues that the foundations for networked art were laid largely by 
conceptual artists working during the 1960s and 1970s. The second section, 
"Distributed Identity," examines the emergence of identity in online public spaces, 
focusing specifically on issues surrounding the appropriation and use of the term 
"avatar," and the current cultural preoccupation with databasing and archiving. The 
third and final section, "Visualizing the Invisible," explores the various efforts to map 
cyberspace, particularly paying attention to the implicit intersection of network data 
visualisations and biological systems, and the popular trend toward developing more 
"intelligent" networks through use of autonomous agents.
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Prologue

Throughout the process of researching and developing the projects for this 
thesis I have repeatedly asked myself if and how artists can play a significant role in 
the academic context without sacrificing the freedom and power of poetic license. 
Significantly, the most challenging part of this project has been to develop a 
methodology that allowed me to create art works informed by rigorous scholarship 
but not illustrative of the research itself. Initially, my inclination was to try to emulate 
what I understood were the methodologies of scientific practice or of humanistic 
study, but this proved unsatisfactory and frustrating as neither methodology translated 
well to digital arts. As I struggled with these two opposing methods, it became clear 
that there was a need to develop a hybrid method located somewhere between these 
two worlds—just as the field of digital arts is located in the space between them. The 
dilemma, of course, was that there was no road to follow, no directions, no guide into 
this new and foreign territory. Thus, this thesis has had several incarnations as I 
developed a format and organisation that represents both the work that emerged 
during the course of my studies and the research that informed it.

While developing a methodology that met my needs as an artist, I came to 
believe that participation in a doctoral program could potentially play an important 
role in bridging the gap of the "Two Cultures" that C.P. Snow pointed to in his 
famous annual Rede lecture at Cambridge. In his talk, Snow identified the two 
cultures as the literary intellectuals and the natural scientists, and he pointed to the 
curricula of schools and universities as the source of a cultural divide between them. 
As a result, the arts occupied an ambiguous space in academia—a space somewhere 
between the humanities and the sciences, and belonging to neither. Thus, although 
art was recognised as a necessary discipline, it never quite fit the parameters of what 
was considered serious research or intellectual achievement (Snow). This seems to be 
changing, however, as an increasing number of artists become involved in 
interdisciplinary research in academia. Further, artists working with technology 
cannot avoid confronting, in one way or another, the innovations of contemporary 
science, and are increasingly in direct dialogue or collaboration with scientists. My 
research has required that I dialogue with scholars in fields as diverse as art history,
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literature, computer science, geography and physics. These dialogues have proven to 
be enormously beneficial both to my work and to the way that I think about digital art 
and the process of its production. I now strongly believe that a research environment 
is a much better context for artists working with technology than a traditional art 
school.

Although the emerging field of digital arts, and in particular networked arts, 
has been developing since the very first Internet connection was made, only in the 
past five years it has it reached a critical mass. 1 Artists have access to computers and 
networks like never before and the art world is beginning to be interested in the work 
artists are generating on the Web. Not coincidentally, this change has occurred during 
the period when the Internet was opened to commercial use and the World Wide Web 
gained greatly in popularity. Advances in networked technologies are taking place 
with dizzying speed, and as my studies have taken place precisely during this period 
of incredible growth and technological development, at times it was mind boggling to 
conceive of a way to reach closure on a constantly moving target. For network artists 
like myself, it is difficult to create a practical piece that can be frozen in time for 
future researchers to examine while the collaborative nature of the practice repeatedly 
erodes the idea of a singular artist working alone.

Any kind of artwork that is part of a network must face the possibility of being 
copied and redistributed endlessly. Thus the author's role changes not only in 
connection to the process of creation and distribution of an artwork, but also in the 
nature of the relationship with an audience. This dramatically impacts the established 
power base of the art world, and it is still uncertain whether networked art forms will 
change the art market or whether new systems will emerge.

In the second edition of The Two Cultures in 1963, Snow added a new essay, 
"The Two Cultures: A Second Look." In that essay he suggested that a new "Third 
Culture" would emerge and close the gap between literary intellectuals and scientists. 
(53). Networking is related to Internet technology, but it is also a cultural 
phenomenon that is having an enormous impact on how we relate to each other, how 
we function, work, play and create. It is my sincerest hope that artists working 
consciously with the networks, be it the Internet or conceptual, can help move the arts 
from it's ambiguous space in academia into an entirely new hybrid Third Culture."



' This was evident in the 1999 exhibition, net condition, organised by Peter Weibel at the ZKM, in 
which close to one hundred artists working on the Net participated. For more information on the 
exhibition see: http://www.zkm.de.

:John Brockman, editor of a book of essays entitled, " The Third Culture," negates Snow's optimistic 
prediction that a day will come when literary intellectuals will communicate effectively with scientists. 
Instead he makes the claim that the contemporary scientists are the third culture and alludes that there 
is no need for trying to establish communication between scientists and literary intellectuals, who he 
calls the "middlemen." (Brockman, John. The Third Culture: Beyond the Scientific Revolution. New 
York: Simon & Schuster, 1995).
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Introduction

Conceptual art has not disappeared, it has simply moved to a new location, or 
rather, to a non-location. Networks have all the elements that artists of the mid- 
twentieth century strove for: it has the internationalism of Fluxus, the complex 
relationship with science and industry of E.A.T., it contributes to a shift in how 
galleries and museums operate in a larger cultural context and extends the artist / 
audience interaction.

In this document I investigate issues surrounding networked public spaces in 
relation to three artworks I created between 1995 and 2000: Virtual Concrete (created 
just before I started my studies), Bodies© INCorporated, and Datamining Bodies 
(created during my research).

This document is divided into three main sections: 1) Breaking with Tradition; 
2) Distributed Identity; and 3) Visualising the Invisible. Each section has three 
chapters and is accompanied by illustrations. The first section, "Breaking with 
Tradition," provides an overview of historical events that have influenced the 
changing relationship between artist and audience, the challenges of exhibiting work 
that spans both physical and virtual environments, and debates around what it is that 
constitutes "art" in a networked public space. These same concerns were central to 
key conceptual art movements and personalities working during the 1960s and 1970s.

Chapter 1, "Setting the Stage," focuses on artists such as John Cage, Yoko 
Ono (Fluxus) and Allan Kaprow (Happenings) and the beginnings of artist / engineer 
collaborations with the E.A.T. group (Rauschenberg / Kluver). Groups such as 
E.A.T. emphasized the importance of artists collaborating with engineers, while 
simultaneously ushering in an era that foregrounded the challenges of 
interdisciplinary work. Along with scores of excellent artists, poets, dancers, 
choreographers, and writers, these are the people who set the stage for the emergence 
of Networked art. This move away from more established object based approaches 
towards experimentation and process took years to establish as legitimate practice and 
is to this day held suspect by the more traditionally minded art world.

The second chapter, "Emergence of Telematic Culture," explores several early 
art exhibitions and events illustrative of how early conceptual artists gravitated toward
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experimenting with new technologies in their creative practice. It continues with 

discussion of the beginning of network culture with the deployment of ARPANET, 1 

the first truly distributed computing environment, and some of the early art 

experiments by those individuals and groups who managed to get access to network 

communication technologies. Many of these events that took place in the 1970s and 

early 1980s happened on the margins of the art world, and were driven purely by the 

excitement of artists recognising the importance of distributed authorship. Work by 

people such as Douglas Davis, Kit Galloway, Sherrie Rabinowitz and Roy Ascott was 

taking place in parallel to an entirely new subculture comprised largely of young 

programmers who were exploring text-based virtual realities through MUDs and 

MOOs. Chapter 2 concludes with a look at the early emergence of primitive agents 

called bots, representing some of the earliest attempts at creating digitally encoded 

personae.

Chapter 3, "Emergence of Net Art," starts by exploring net-based art practice 

symptomatic of the 1990s, primarily focusing on work that emerged with the 

introduction of the World Wide Web. The advent of the browser inspired a number of 

artists to play with interface metaphors and design principles, often in the interest of 

commenting critically on the role of the corporate cultures that were increasingly 

colonizing networked public spaces. I call these works "browser art," and use it in 

contrast to work that attempts to connect virtual to physical spaces such as the 

Telematic Garden by Ken Goldberg and the Ornitorrinco by Eduardo Kac. I end 

Chapter 3 by describing the motivations and influences of my first networked art 

piece, Virtual Concrete. The second major section, "Distributed Identity," also 

comprised of three chapters, examines the idea of identity in networked public spaces, 

focusing specifically on the appropriation of the term "avatar," largely within the 

context of Western popular culture and computing circles. It also analyses the current 

preoccupation with databasing all forms of recorded knowledge, including libraries, 

human bodies, personal archives, and artworks that comment on or incorporate 

archival practices. It concludes by looking at issues of representation in connection to 

my second major art piece developed during the course of this research, Bodies© 

INCorporated.
Chapter 4, "Avatars on the Net," discusses the genesis of the term "avatar" in 

relation to online graphical multi-user 3D virtual worlds. The main topic I address is
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the popular appropriation of the concept of "avatar" for constructing online identity, 

and the danger of using graphical representations as a "user-friendly" front-end that 

tends to mask the information generated, collected, and disseminated through its use. 

In these terms, avatars become personalized databases, extracted from the people 

authoring them by service providers, and moved around the network as useful 

information objects. Realising this made me examine more closely the diversity, 

practices, and extent of materials being archived on the net, and the seemingly 

inherent need to collect, archive and document information, no matter what form it 

may be in.

Chapter 5, "Database Aesthetics," documents the ambitious efforts to digitise 

and archive huge data sets, including early examples such as Vannevar Bush's 

Memex, Ted Nelson's Xanadu, Buckminster Fuller's Chronofile, and more recent 

efforts such as the Alexandria Digital Library project, The Visible Human project, the 

Human Genome project, Microsoft's Corbis, and Brewster Kahle's Alexa. Finally, I 

examine the work of some of the artists who have used archives and databases in their 

work such as Louise Lawler, Hans Haacke, and Andy Warhol.

Chapter 6, "Bodies© INCorporated" focuses on the background and 

motivation behind developing my second major networked art piece. I describe the 

project's genesis from Virtual Concrete, an evolution prompted largely by 

participant's demands, and discuss how the development of Bodies© INCorporated 

shifted my relationship to the audience, since many aspects of the project emerged 

from feedback from participants in the site. I complete the chapter by examining how 

the architecture of the space was largely determined by the use of the piece, and how 

the challenge of exhibiting internationally in a variety of arts venues prompted the 

creation of site-specific installations and databases.

The third and final three-part section, "Visualising the Invisible," is an 

overview of various efforts to map cyberspace, looks at the intersection of network 

data visualisations and biological systems and the trend towards developing intelligent 

networks through use of autonomous agents. The combination of issues of online 

identity, databasing of personal information, visualisation and mapping of network 

topologies with autonomous agents provides a conceptual framework for the second 

major piece, Datamining Bodies.
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Chapter 7, "Mapping and Information Architectures," introduces the concept 
of tensegrity, discovered by sculptor Kenneth Snelson and used by architect and 
philosopher Buckminster Fuller in relation to physical architectural environments. I 
proceed to discuss connections between tensegrity structures in the built environment, 
and their discovery at the molecular level, evidenced by the third carbon molecule 

c60, appropriately named the buckminsterfullerene in homage to Fuller's insights. 
The chapter concludes with discussion of how the biological networks of living 
systems are being used as models for visualising Internet information flows.

Chapter 8, "Construction of the Information Personae," delves into various 
approaches used in developing network software agents for a variety of purposes 
including e-commerce, military applications and, most importantly for this thesis, 
social interaction. I put forward the proposition that that agent development is rich 
territory for conceptual artists to pursue, principally in connection to my own 
motivation for developing an agent-based software called the Information Personae 
(IP). The IP represents not only a practical tool for generating rich and compelling 
community oriented networked public spaces, but a philosophical exercise in a highly 
interdisciplinary venture led by artists.

Chapter 9, "Datamining Bodies" the final networked art piece of my practical 
thesis component, integrates many of the issues raised in prior chapters, including 
abstracted representation of online personae; the compulsion to collect, archive, and 
make all manner of media available through digital means; and innovative 
visualisation strategies for complex networked information architectures.

Throughout my creative practice, I have consistently made an effort to apply 
the knowledge I have gained in the course of my research, while at the same time, 
allowing myself the freedom to take on a poetic voice and resist the temptation to 
translate in an overly literal and didactic fashion what I have learnt. This balance, I 

would assert, constitutes the delicate line between practice and theory, and reflects the 

spirit of my submission.

1 Advanced Research Projects Agency (ARPA) of the U.S. Department of Defense, laid the 
groundwork for what became the ARPANET in 1967 and, much later, the Internet. See: 
http://www.computerhistory.org/exhibits/internet_history/index.page
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Methodology

The methodology I have developed throughout the period of this thesis has 

been to go back and forth between my practice and the research that informs it. For 

instance, in preparation for an idea I had for a participatory network piece, Bodies© 

Incorporated, I researched the historical background of the work utilising network 

technologies as well as the theoretical writings and technological advances that were 

relevant to the concept. Once the piece was online, audience participation and 

feedback provided the impetus for me to rethink the concept and to make changes and 

additions, as well as to do more background research. I have designed changes and 

additions to Bodies© INCorporated several times since its inception in response to 

audience reaction both on and offline. This project continues to evolve as pedple 

continue to interact with it online, building bodies and contributing feedback. After 

four years of research and the ongoing development of Bodies© INCorporated, my 

next project, Datamining Bodies, evolved organically as a response to new questions 

that arose in relation to identity, information overflow, and our relationship to time. 

Both pieces are focused on examining identity in cyberspace, issues of exhibition and 

site-specific installations and the relationship of artists to the corporate and scientific 

establishments. Further development of this research will incorporate the Information 

Personae into tensegrity structures while developing online communities based on 

knowledge sharing in largely asynchronous, and occasionally synchronous, time.

From April 4 until August 10 of the year 2000, Bodies© INCorporated will be 

part of a large exhibition, Anagramatic Bodies, organized by Peter Weibel. The 

exhibition is divided into four parts: Die Organe des Korpers; Die multiplen Organe; 

Die Objektvermdhlung; and Der virtuelle Ko'rper. Bodies© INCorporated (ZKM 

Bodies) will be part of the last section, Der virtuelle Korper (The Virtual Body); it 

comments on and critiques the corporate structures we inhabit in cyberspace and 

questions the Utopian tendencies many have towards the Internet. Datamining Bodies 

will be exhibited from May 13 until August 12, 2000, at an old coalmine in the Ruhr 

region of Germany, Zeche Zollem II/IV, as part of a large exhibition, Vision Ruhr.2 

This mine was renovated and made into the Museum of Industrial Technology and
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provides an excellent environment for a work that comments on the clash of industrial 
and information cultures in relation to our bodies.

My submission consists of a CD-ROM containing documentation of Virtual 
Concrete and Web versions of both Bodies© INCorporated and Datamining Bodies 
that can function offline, along with full documentation of physical installations and 
this written text.

1 The Anagrammatical Body: The Body and Its Medial Construction at the ZKM|Zentrum fur Kunst 
und Medientechnologie. See: http://www.zkm.de

2 The Vision Ruhr exhibition is at the Zeche Zellern II/IV Coal Mine. See: http://www.vision-ruhr.de
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Section I: BREAKING WITH TRADITION
Chapter 1: Setting the Stage

Notice this insistence on Motion: We cannot capture, hold a moment 
(Impressionism), repeat the moment's verbal content (theatre), capture the 
action itself (Futurism): we intensify the perceptions, the change, flux and 
release them in juxtapositions which grind into the senses, (qtd. in Sanford 
247)

Three qualities are necessary for artistic endeavour on the networks: a need to 
connect, a willingness to collaborate, and the ability to embrace the fact that the work 

may change form and be re-appropriated in the process. In other words, work on the 
Internet requires letting go of control and moving towards a consciousness of 

collective intelligence. The Internet provides us with a tool to accomplish these goals, 

but in order to use this tool effectively, the meaning of "networking" has to extend 

beyond the physical computer communication infrastructure. Webbing-connection 

making-long precedes the Internet. In the context of the art world, the emerging field 
of net art has its roots in the work of conceptualists, performance artists, and those 

who organised Happenings and strove to expand the closed boundaries of traditional 
art structures. Interactive work on or off line does not follow the historical genealogy 

by media, i.e. photography, film, video, but is based on concept and connectionism.

In her catalogue essay for the Out of Actions exhibit, Kristine Stiles 

foregrounds the emerging tendency of art to be viewed as much in terms of an artist's 
process as in terms of end product. Quoting Mark Boyle, Stiles describes artists as 
"antennae of this multicellular organism humanity" and "not so much artists as 

feelers, not so much transmitters as receivers" (329). Thus, as Stiles attests, the 

subject/object relation inscribed in traditional art experienced a major reversal in the 

1960s and 1970s. Conceptual, Fluxus, and Happening artists are predecessors of 

contemporary artists working with network technologies as a means of amplifying the 

receiver/transmitter relationship.
In this context it is interesting to note that the artists who had profound 

influence on the development of performative and interactive art come from a 

background of music. This is probably because they are already skilled in working 

with the invisible realm that the established art world was confronting with what Lucy



Lippard describes as the "dematerialization of the art object" (Lippard). John Cage, 

Nam June Paik and Yoko Ono all studied music and then went on to develop work 

that had a major impact on the visual art world. In my opinion, this points to an 

expansion of perception and the experience of vision beyond the visible. When one 

talks about networks, much that drives the connections is not visible. John Cage, in 

particular, influenced artists of many genres to start thinking in new ways about the 

creative act, the process as the final destination of artmaking.

Concept and Happening

Get with it: Someday artists will work with capacitors, resistors and semi 
conductors as they work today with brushes, violins and junk. (Cage, One Week, 
90)

John Cage's influence can be felt in many movements that emerged in the 

1950s and 1960s, such as Neo-Dada, Fluxus, Arte Povera, and an entire generation of 

music artists that followed later in the 1970s. He started composing music in the early 

1930s and ten years later he invented the "prepared piano," a piano transformed into a 

percussion instrument of diverse timbres by the insertion of certain objects between 

the strings at certain points. Very early on Cage rejected the authoritarian system of 

his teacher, Arnold Schoenberg, and inspired by Zen Buddhism, started stressing art 

as life, exploring duration, repetition, and random elements. He moved to New York 

in the 1940s and met Marcel Duchamp a few years before being appointed to teach at 

Black Mountain College where he performed one of the first Happenings. 1 Cage, 

with his open-ended, conceptually driven performances, was influential and liberating 

to visual artists wanting to break out of the wall and frame. He rejected dualistic 

thinking and explored the multiplicitous realms of chance and indeterminacy 

throughout his work.

Cage taught an influential class in experimental composition in the New 

School for Social Research in New York from the fall of 1956 until the summer of 

1960. His students included George Brecht, Dick Higgins, Allan Kaprow, Jackson 

MacLow, and Monte Young. And while Cage is frequently credited as playing a 

central role in the Happening movement, localising the entire movement on him is 

problematic, especially since Happenings was an international, pan-artistic



movement. Allan Kaprow, who coined the term "Happenings," wrote a critique of 

this tendency in his response to an article written in T30. He points out that "the 
direct line of historical stimulation (usually conscious) seems to be the Futurist 
manifestos and noise concerts, Dada's chance experiments and occasional cabaret 
performances, Surrealism's interest in automatic drawing and poetry, and the 
extension of these into action painting"(Essays 219).

Kaprow proposed, two years after Jackson Pollock's death in 1956, that the 
performative quality of this artist's work would be most significant for the generation 
of the 1960s and that Pollock's paintings heralded the end of the tradition of two- 
dimensional representation:

What we have then, is a type of art which tends to lose itself out of bounds, 
tends to fill our world with itself, an art which, in meaning, looks, impulse 
seems to break fairly sharply with traditions of painters back to at least the 
Greeks. Pollock's near destruction of this tradition may well be a return to a 
point where art was more actively involved in ritual, magic and life than we 
have known in our recent past. ("Legacy" 56)

Art historian and critic Barbara Rose makes an important point about Pollock's 
paintings in relation to performance art when she points out that Hans Namuth's 
photographs of Pollock in action had more impact on the audience than the paintings 
themselves and that most people experienced his art through the documentation of his 
process, not the final product, or original work: "As a result of the popularity of 
Namuth's film and photographs of Pollock, the persona of the artist took on greater 

dimension than his works" (115). Thus the media persona of the artist became the 
critical element of attaching value to the work produced. Although Kaprow took from 
Pollock whatever served his evolving conceptions of boundaries of art, it was Cage 
who provided him with the means to expand beyond the medium of painting. For 
example, Kaprow's 18 Happenings in 6 parts remained conceptually close to Cage's 

Water Music and his 1952 experiments at Black Mountain College (Schimmel 63).
At Black Mountain College in 1952, Cage organised an event considered to be 

the precedent for the development of Happenings and Fluxus. Theatre Piece No. 1 

involved a "multifocus" presentation that included the simultaneous performance of 

music for piano by David Tudor, improvised dancing by Merce Cunningham, 
Rauchenberg's White Paintings hung from the ceiling, M.C. Richards read poetry 
from a ladder, Cage gave a lecture, and there were projections of slides and films.



The legendary performance did not take place on a stage but amongst the audience, 

thus dissolving the hierarchical relationship between the performers and audience 

members. (Duberman)

Although the famed performance of Cage, Rauchenberg, Cunningham, and 

Olson is frequently referred to as the first Happening, it was predated by the mostly 

forgotten work of Alexander (Xanti) Schawinsky. In 1927, Schawinsky (who, like 

Albers, had come to Black Mountain College via Bauhaus) staged Spectrodrama. 

Based on work he had started ten years earlier at the Bauhaus, Schawinsky described 

Spectrodrama as an educational method aimed at the intersection of the arts and the 

sciences and using theatre as a laboratory as well as a place of action and 

experimentation: "The working group is composed of representatives of all disciplines 

... tackling prevailing concepts and phenomena from different viewpoints, and 

creating stage representations expressing them" (Duberman 98).

Happenings were a natural outcome of Pop artists' concern with the problems 

of representation and the connection between art and life. The main reference point 

for all Happenings was Dada. Performances were conceived as a means of 

stimulating a critical consciousness in the viewer/spectator, and the formula of Art = 

Life was central. The main advantage of performance over 

painting/sculpture/environment was that it could draw the audience into a live 

experience and participation in the moment (Kultermann).

Fluxus Internationalism

Whereas Happenings developed primarily in response to second-generation 

action painting and only secondarily in response to Cage, Fluxus was much more 

identified with the composer and with new music in general. The term was coined 

by George Macunias, who used the actual dictionary definition of flux as part of the 

definition of Fluxus, which reads as the "[a]ct of a flowing; a continuous moving on 

or passing by, as of a flowing stream; a continuous succession of changes" (Schimmel 

71). Two influential members of the Fluxus group, Yoko Ono and Nam Jun Paik, 

made the transition from music to the visual arts through Cage. Korean-born Paik 

studied music and art history at the University of Tokyo after completing his thesis on 

composer Arnold Schoenberg. While Paik worked at the Studio for Electronic Music 

of West German Radio (where the serialist composer Stockhausen was affiliated),



Cage was in residence at the International Vacation Course for New Music in 
Darmstadt. Paik's intersection with Cage revolutionised his artistic development 
(Schimmel 72). After a series of action-packed, anti-music performances dedicated to 
and inspired by Cage, Paik exhibited for the first time the installation Exposition of 
Music Electronic Television at the Rolf Jahring's Galerie Parnass in Wuppertal in 
1963. Paik took Cage's invention of the prepared piano to a new level of complexity 
by presenting three prepared pianos with thirteen television sets.

Paik's work had a profound effect on a generation of video artists in the late 
1960s and early 70s. Yoko Ono's work, on the other hand, had a similar impact on 
performance artists and anticipated the body-works. 3 In 1964, she premiered Cut 
Piece at the Yamiachi Concert Hall in Kyoto and presented it again at the Destruction 
in Arts Symposium held in London in September 1966. Dressed in an elegant 
cocktail suit, she invited the audience to cut away at her clothing while she sat calmly 
in a state of contemplation. Later, in collaboration with John Lennon, she performed 
a number of events that involved press manipulation and creation of a mass media 
persona (O. F. Smith 24).

Movements away from traditional forms of art making were international, and 
even as early as the 1950s artists started collaborating and even forming groups. Most 
important to mention in this respect is Gutai from Japan, New Realism in France, and 
Fluxus, which, significantly, did not have a specific location. Communication 
technologies had already started to spread the influence of artists on each other across 
borders. For instance, Yves Klein, associated with the New Realism group, was 
influenced by the Japanese group in his experimentation with using the human body 
as a brush. It is unfortunate that he failed to acknowledge this influence and even 
blamed the international press for making the connection (Schimmel 33). He, too, 
contributed to the carefully constructed persona/myth of the artist becoming the 
valuable commodity by documenting performative works and indeed staging some of 
them specifically for the camera. 4 As Paul Schimmel notes in his introduction to the 
Out of Actions exhibition catalogue documenting the work of artists from 1949-1979, 
it is difficult to imagine the work of the French artist, Gine Pane, or the American, 
Chris Burden, occurring without the precedence of Klein's Leap (33).

With the introduction of television and other mass media technologies onto the 
palette of the artist, creation of a media persona became essential in delivering the



message regardless of the form. But networked art draws from conceptually based 
movements much more than media-based art, because its essence is making non 
linear connections between disciplines, people, and ideas. 5

In an interview with Richard Schechner, when Kaprow is asked about 
Happenings and McLuhan, he acknowledged the importance of TV but stressed that 
the television community is passive and that he is interested "in a variety of modes 
including contemplation, observation, and participation" (Schechner 225). McLuhan, 
on the other hand, calls the emergence of a "global village," a simultaneous 
happening:

Ours is a brand-new world of allocanceness. "Time" has ceased, "space" has 
vanished. We now live in a global village... a simultaneous happening. We 
are back in acoustic space. We have begun again to structure the primordial 
feeling, the tribal emotions from which a few centuries of literacy divorced 
us." (Medium 63)
In the 1960s when the foundation for the Internet was being laid and Ted 

Nelson coined the term hypertext, artists began to experiment with communication 
technologies and to collaborate directly with engineers. The most relevant example of 
this kind of effort is Experiments in Art & Technology (E.A.T).

E.A.T.

To institutionalise anything in this area is dangerous and self-destructive. It's 
just a matter of solving problems, and you can do that forever. (Hertz, 
"Interview with Billy Kluver")

Billy Kluver, a Bell Systems electronic engineer, first collaborated with artists 
in 1960 when he helped artist Jean Tinguely create the machine that destroyed itself in 
the garden of the Museum of Modern Art in New York. After that event he was 
besieged by artists such as Robert Rauchenberg, Andy Warhol, and Jasper Johns who 
were inspired by the possibilities of merging engineering with art. A year earlier, in 
1959, Tinguely began producing meta-matics, or drawing machines, that later became 
increasingly spectacular and self-annihilating. Working with artists such as 
Rauchenberg, Warhol, and Robert Whitman, Kluver found himself at the forefront of 
the Art and Technology Movement of the late 1960s.



Together Rauchenberg and Kluver formed a group called Experiments in Art 

and Technology (E.A.T.) in 1966, an organization they conceptualised as a means of 

linking artists and engineers in collaborative creative projects. E.A.T evolved out of 

Nine Evenings? a project organized by Whitman and Rauchenberg to test their belief 

that equal collaboration between artists and engineers would result in work that 

neither could individually foresee. Thirty engineers worked with ten artists on 

performances presented at the 69th Regiment Armory in New York. This event is the 

inspiration behind the idea to create an organisation that would promote 

collaborations between artists and engineers to benefit all involved, including society 

at large. By 1969 there were more than 2,000 artists and 2,000 engineers who were 

members of E.A.T. (Harris 8). E.A.T also set the stage for what has become an 

uneasy relationship between artistic production and corporate sponsorship that is yet 

to be resolved. 7 Art that was highly collaborative and interdisciplinary, and thus 

foreign for the established art world, still focused on the singular, brilliant persona- 

creating objects with an aura that Walter Benjamin lamented was being lost (236). 

Happenings, however, expanded into experimentation with technology and became 

the backbone of future participatory art.

For more on Black Mountain College, see Duberman, Martin. 1972. Black Mountain: An Exploration 
in Community. New York: E.P. Button & Co.

2 For an excellent resource on Fluxus, see In the Spirit ofFluxus Exhibition Catalogue. Walker Art 
Center, Minneapolis, 1993. Distributed by New York: D.A.P. (Distributed Art Publishers).

3 Ono's Cut Piece had implications on subsequent performance artists working with their bodies, such 
as Marina Abramovic, Ana Mendieta, and Gina Pane, and anticipated the work of Chris Burden and 
Vito Acconci.

4 Yves Klein's infamous Leap into the Void, 1960, Photomontage by Harry Shunk, serves as a powerful 
metaphor for the creative act. The fictionalised photograph had an extraordinary impact on 
performance artists in the 1970's, frequently involving self-endangering the body.

5 For an excellent paper on the connection between conceptual art and technology, see Edward A. 
Schanken, "Art in the Information Age: Technology and Conceptual Art" forthcoming in Michael 
Corris, ed., Invisible College: Reconsidering "Conceptual Art," Cambridge UP, 2001 .

6 Nine Evenings, see Billy Kluver, "Theatre and Engineering: An Experiment, Notes by an Engineer". 
Artforum V, February 1967. Pg. 31-34.



7 For more on EAT., see the EAT. Film Series that can be purchased from EAT Incorporated, 69 
Appletree Row. Berkeley Heights, New Jersey. 07922; also see: E.A.T. News 1, nos. 1-4, vol.2, No. 1, 
published between January 15, 1967 and March 18, 1968.



Chapter 2: Emergence of Telematic1 Culture

Software makes none of the usual qualitative distinctions between the artistic 
and technical subcultures. At a time when esthetic insight must become part of 
technological decision-making, would such divisions make sense? (Burnham 14)

In 1970, Jack Burnham curated an important exhibition, Software, Information 
Technology: Its New Meaning for Art, at the Jewish Museum in New York. The 
theme was a sequel to the equally pioneering exhibitions in 1968, The Machine as 
Seen at the End of the Mechanical Age at the Museum of Modern Art in New York 
and Cybernetic Serendipity at the London Institute of Contemporary Art. Software 
was the first exhibition of art and technology in a museum context, thus providing an 
opportunity for artists to comment on their changing relationship to the institution and 
to the audience. The exhibition included works of art by conceptual artists, including 
Les Levine, Hans Haacke, and Joseph Kosuth. These works were exhibited beside 
displays of technology, including a hypertext system designed by Ted Nelson and a 
computer-controlled model of interactive architecture by Nicholas Negroponte and 
the Architecture Machine Group at MIT. Ted Nelson acted as a technical advisor and 
helped artist Agnes Denes with programming for her piece called Triangulate Your 
Thoughts (Burnham 27).

Conceptual artists such as Levine and Haacke believed in the equivalence of 
communication media and the production of artwork. They also felt that artists 
should use whatever materials and techniques are necessary in order to respond 
systematically to contemporary social issues and their wide range of informational 
contexts:

The artist's business requires his involvement with practically everything ... It 
would be bypassing the issue to say that the artist's business is how to work 
with this and that material. .. and that the rest should be left to other 
professions . . . The total scope of information he receives everyday is of 
concern. An artist is not an isolated system ... he has to continuously interact 
with the world around him ... (Haacke 52)

E.A.T. and exhibitions such as Software clearly show that artists and curators were 
actively exploring ways to work with technology and reconfigure how the established 
art world works in conjunction with the role of the artist and the relationship with the 
audience. And as artists began to look at telecommunication technologies as an 
interesting territory to explore, an entirely new telematic culture began to emerge.



The history of telematic culture really begins, however, in 1957 when the 

USSR launched Sputnik, the first satellite to orbit the earth. At the height of the Cold
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Figure 1 : Drawing of the first connection.

War, the United States responded instantly to Sputnik by forming the 

Advanced Research Projects Agency (ARPA) within the department of Defence 

(DOD), an organization meant to re-establish the lead in science and technology. 

Thus telematic and computer culture emerged out of the war machine and remains 

directly connected to it more than any other art form to date.

In 1962, scientists from the US Naval Observatory Time Service (USNO- 

United States) and the National Physical Laboratory (NPL-United Kingdom) 

deployed Telstar, the first active-mode communication satellite, to complete the first 

transatlantic two-way clock comparisons. That same year J.C.R. Licklider and W. 

Clark published a paper on a "Galactic Network" concept encompassing distributed 

social interactions, and Paul Baran proposed a new system of network design for 

sending computer messages, following up on the first paper published on packet
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switching written by Leonard Kleinrock the year before. Eight years later, in 1969, 

ARPANET (Advanced Research Projects Agency NETwork) was born, and four 

nodes were established: University of California, Los Angeles (UCLA); Stanford 

Research Institute (SRI); University of California, Santa Barbara (UCSB); and 

University of Utah. In 1967, The National Physical Laboratory (NPL) in Middlesex, 

UK, developed an NPL Data Network under D.W. Davies (Zakon, Hobbes')

Early Telematic Arts Experiments

The surrealists could have a field day. (Ascott, "Network Art," 19)

The idea of using communications technologies for artistic creation was 

considered by avant-garde artists as soon as the telephone became a part of life. The 

earliest example of this type of work can be seen in Moholy-Nagy's series of 

telephone pictures, which were shown in his one-man show in 1924 at the Gallerie der 

Sturm in Berlin. 1 Forty-five years later the Art by Telephone exhibit at the Museum 

of Contemporary Art in Chicago recognized this early work as a forerunner of the 

conceptual art of the 1960s. Thirty-six artists were asked to call the museum, or 

answer the museum's call, and then instruct the staff about what their contribution to 

the show would be. The museum then produced the pieces and displayed them. Jan 

van der Marck, the museum director, was interested in testing the aesthetic 

possibilities of remote control—that is, a situation in which the artist was absent from 

the process of the creation of the physical manifestation of his idea. He saw it as an 

expansion of the syncretism between language, performance, and visual arts 

characteristic of the 1960s. Dadaists, Futurists, and artists such as Nagy and 

Duchamp set the stage for conceptual art that prepared the way for 

telecommunication2 art by emphasising idea, process, and concept, over form and 

matter (Kac, "Aspects," 53).
Communication technologies, allowing thought processes and ideas to fluidly 

exist and mutate, are a natural space for conceptual artists to explore. The challenge 

is, how does one work in such a space, and what determines that a particular exchange 

is an art piece? Many of the initial experiments with telecommunication technologies 

focused primarily on the thrill of making connections and issues of providing access.
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All initial events were based on synchronous communication, which required 
elaborate coordination for artists to meet via telepresence. Events that require the 
physical presence of the artist(s) have a distinctly different feel from those that 
emphasise non-presence or asynchronous presence. Synchronous works (events) 
exhibit a certain linearity in contrast to the more unpredictable, non-linear 
asynchronous pieces (events).

The 1970s brought creative imaginings and developments in telematics and a 
new culture began to emerge. Concurrent with the growth of ARPANET (the 
precursor to the Internet), a group of visionaries at Xerox PARC (Palo Alto Research 
Centre) created the first graphical user interface (GUI); at Atari, inventors created the 
first graphics based games, Pong and PacMan; and at MIT, the Architecture Machine 
Group created the first "walk through" of a photographic representation of a city 
(Aspen, Colorado). But, most important of all, the first commercially available 
personal computer, the MITS Altair was released, thus truly initiating the digital 
revolution.

In 1977, twenty years after Sputnik was launched, two significant artistic 
projects mark the beginning of artistic experimentation with communication 
technologies that allowed interactive, two-way collaboration. Liza Bear and 
Willoughby Sharp in New York and Sharon Grace and Carl Loeffler in San Francisco 
organised Send/Receive, a project that deployed a CTS satellite and featured a fifteen- 
hour, two-way, interactive transmission between the two cities. Kit Galloway and 
Sherrie Rabinowitz, 3 in conjunction with NASA and the Educational Television 
Centre in Menlo Park, California, organised the world's first interactive composite 
image satellite dance performance between performers on the Atlantic and Pacific 
Coasts of the United States. The performance included the first time delay satellite 
feedback dance, three-location, live-feed composite performance, with flutist Paul 
Horn playing his time echo. In 1978, Bill Bartlett organised ambitious satellite 
collaborative projects between the Open Space Gallery in Victoria, British Columbia, 
and artists in nine locations in the United States and Canada. In 1979, Bartlett, 
together with Peggy Cady, Penny Joy, and Jim Starck, launched the Pacific Rim 
Identity, which included artists from the Cook Islands, Papua (New Guinea), New 
Zealand, Australia, Alaska, New York, and Toronto. This was a first step towards 
moving away from the centralised art world that focused on Paris, London, and New
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York and an attempt to introduce artists from remote areas in the world into the 
discourse (Ascott and Loeffler 236).

In 1982, Jacques Valle, one of the pioneers of networked technologies, wrote a 

prophetic book, The Network Revolution, which inspired Ascott and other like-minded 

artists who were excited at the possibilities networks offer for creative work. Valle 

makes a claim in the book that the first attempt to create a group communication 

medium was the Berlin crisis and airlift in 1948 when an attempt was made to wire 

together telex machines from a dozen different countries. However, with people 

trying to communicate in different languages, and in different time zones, it was not 

successful. It was not until the 1970s, with ARPANET finally taking off, that 

asynchronous, geographically distributed group communication was accessible and 

possible. Valle was the director of Infomedia Net at the time and became interested in 

how artists may use this medium for creative work.

In collaboration with Jacques Valle's Infomedia, Roy Ascott organised a three 

weeklong event experimenting with the possibilities of telecommunication. 

Participants included Eleanor Antin of La Jolla, California; Keith Arnatt of Tintern, 

Wales; Alice Aycock of New York; Don Burgy of East Milton, Massachusetts; 

Douglas Davis of New York; Douglas Huebler of Newhall, California; and Jim 

Pomeroy of San Francisco. This is one of many groups of artists who began to gather 

to communicate, exchange ideas, and collaborate on projects using 
telecommunication devices (Large 13). The following is Ascott's description of the 

event:
The object of the project is to explore computerised teleconferencing as an art 
form. There are no preconceptions of what this should or could mean. The 
process is entirely open-ended. You will be able to build upon or with the 
parts of the text, to play, speculate, construct, analyse, dissect, embroider . . . 
(Ascott, "Network Art," 21)

This event marks the formation of a new cultural community composed primarily of 

artists interested in theorising the meaning of communication technologies. Displaced 

not only by the centralised gallery and museum systems, but also by their need to 

access and learn new technologies, they began to meet, exhibit, and collaborate in 

international computer technology conferences. SIGGRAPH, a computer graphics 

organisation, became the prime place for artists to exhibit some of their experiments, 

and equally important, gain access to the companies that produce the technologies.
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The art world did occasionally recognise artists working with networks, which is 

evidenced by the organisers of the prestigious Venice Biennial inviting Roy Ascott, 

Don Foresta, Tom Sherman, Tomasso Trini, and Maria Grazia Mattei, to present their 

Planetary Network and Laboratory Ubiqua in 1986. This was one of the more 

ambitious network art projects that combined electronic text exchange, slow scan TV 
and telefacsimile with an Apple Macintosh network. Over 100 artists were involved 

from three continents. The exhibition itself was organized remotely by four 

commissioners located in Wales, Venice, Otawa, Bristol and Paris, through an 

electronic mail network (Ascott, "On Networking," 231-232). At this time I met Roy 

Ascott for the first time, via his former student, Brian Eno, who was exhibiting his 

work right next to my installation. Although we were located in a different section of 

the Biennale (Roy was part of the Art, Technology and Informatics and we were in 

the Aperto section), it was my very first contact with network art. Although I had 

participated in numerous video festivals and had been exposed to the art world 

happenings, I had never before heard of experimental work with the networks. 

Established cultural institutions rarely took the risk to show this kind of experimental 

work and technical conferences remained the primary venue for artists until the mid- 

1990s.

In 1983, a group of artists under the leadership of Derrick de Kerckhove and 

Mario Costa formed the Aesthetics of Communication group. Fred Forest, Christina 

Sevette, Stephan Barron, Natan Karczmar, and Robert Adrian outlined the objective 

of this group for a document prepared by Mario Costa:

To elaborate an aesthetic and psycho-sociological theory linked to the new 
communication technology, and to connect interested artists and scholars 
throughout the world. The underlying commitment of the group is based on 
the ability of new communication technologies to transform our experience of 
Veal' space and time and create new kinds of events that are not dependent on 
place. (Popper 125)

Soon after, Nam Jun Paik broadcast a collaborative piece between many artists, Good 

Morning, Mr. Orwell, live via satellite from New York, Paris, and San Francisco, an 

event he termed "Global Disco."
Also in 1983, Roy Ascott organised La Plissure du Texte: A Planetary Tale as 

part ofElectra 1983, a collaborative story-telling project using a process of 

distributed authorship-a planetary fairy tale. This early telematic piece paid homage
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to Roland Barthes's Le Plaisir du Texte: "Each group represented an archetypal fairy 
tale role or character: Trickster, Wicked Witch, Princess, Wise Old Man and so on" 

(Ascott, "Art and Education," 10). This was the first major art event that clearly 
demonstrated the potential for collective authorship on a global scale and it was 

staged at the same time that MUDs (Multi-User Dungeons) and MOOs (MUD, Object 

Oriented) became the pastime of young computer programmers working long hours. 

Although his project was remarkably similar to a MUD, at the time Roy Ascott had no 
knowledge of the worlds of MUDs and MOOs. 4

In parallel to his experimentation with distributed authorship in the context of 
the art world, a system for this kind of work was being established, and it was not 
coming from the literary circles. Young programmers and the original hackers, who 

were finding ways to play during their long hours in front of the computer, were 
constructing an entire telematic subculture.

Telematic Subculture
The art world remained oblivious to much of this creative telematic output 

when William Crowther, using Fortran programming language, designed a cave 
puzzle game in the early 1970s. It was expanded by Don Woods in 1976, a researcher 

at Stanford's Artificial Intelligence Laboratory, who added fictional elements drawn 
from the stories of J. R.R. Tolkien (Murray 290). But, it was a very early computer 

game, Zork, that created the Dungeons-and-Dragons element that MUDs inherited. 
The game introduced the typing of navigational commands and searching for objects 
residing in different "rooms." MUDs began as a collective game of Zork, although 

the "players" were most excited at the possibility of sharing the virtual space and role- 

playing5 (Murray 290).
Pavel Curds, a programmer from Xerox Pare working on research with 

programming language and design, programming environments, programming 

language compilers, and interpreters, already had experience with Zork when he 

stumbled onto MUDs. He remembers logging on to the old ARPANET every evening 

and exploring the mapping of the Great Underground empire. But what was really 

exciting to him about the MUD he discovered was that many people were logged on 

at the same time and were able to talk to one another ("Not Just a Game," 27).
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James Aspnes, a graduate student from Carnegie Mellon, invented 

TINYMUD, software that allowed users to talk to one another and gain access to the 

programming language itself. The first developer of a MOO server was Stephen 

White. Curtis built on White's basic design and code and supplemented it with added 

features, which culminated in the first LambdaMOO core ("Not Just a Game" 29). 

MOOs offer an alternative to MUDs, which are fixed environments controlled by an 

oligarchy of programmers. The MOO environment is easier to program, with a 

format closer to natural language, and it allows users to create objects in categories 

and subcategories.

For participants, MOOs can be described as constellations of spaces, or 

"rooms," within which multiple individuals can congregate and interact. Movement 

is possible from room to room by typing in cardinal directions or via "teleporfing," 

which allows immediate transport to rooms not adjacent to the ones present. In a 

MOO, one uses commands to do many things: move between distinct places; 

manipulate objects; interact with people who in reality may live thousands of miles 

away; create new imaginary places; describe one's character, the places one creates, 

and the objects one owns; e-mail; and conduct live events. Pavel refers to MUDs and 

MOOs as "text-based virtual realities"—which could be considered an oxymoron, or 

thought of as taking us back to the idea of literature transporting us to the imaginary 

(Curtis, "Mudding"). In our imaginations, we are free to interpret and visualise as we 

please instead of having the worlds defined for us. But, perhaps what remains most 

powerful about text-based multi-user systems is that the information is so compact 

that it allows easy movement away from the terminals. With the proliferation of 

palm-sized portable computing, connected wireless to the Net, text remains the most 

powerful communication tool.

To date, text-based environments are still popular with hundreds of thousands 

of users and provide useful research data for those planning commercial ventures with 

graphical multi-user communities on the Web. There are over five hundred MOOs in 

existence, with hundreds of thousands of users who might easily make a transition 

from the text-based environments to more graphically designed spaces (Turkle 11). 

But, perhaps the most important addition to the excitement around emerging multi 

user spaces were the online "chatter bots" that were frequently part of the MUD 

space. The mother of chatterbots is ELIZA, born the same year Nine Evenings was
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taking place. Murray describes the historical moment in 1966 when Joseph 

Weizenbaum, a professor in computer science at MIT, created ELIZA as equivalent to 
what Lumiere did for the motion picture camera. ELIZA, unfortunately named after 
the Pygmalion story, was an experiment in natural language processing. "She" is able 
to respond to typed words with printed words. To Murray, Weizenbaum stands as 
"the earliest, and still perhaps the premier, literary artist in the computer medium 
because he so successfully applied procedural thinking to the behaviour of a 

psychotherapist in a clinical interview" (68). A few years after the appearance of 

ELIZA, computer games that were predecessors to MUDs and MOOs started 
emerging in labs. Both ELIZA and Zork were programmed in LISP (List Processing 
Language), developed in the 1950s at MET by John McCarthy for use in artificial 
intelligence research. These projects introduced dynamism and immediacy into the 
work process of the programmer in relation to the machine that opened the realm of 
possibilities for reconsidering the way we work with computers.

Since the invention of ELIZA, many have been inspired to create their own 
versions of an online "bot." Bot is short for "robot," a term coined by Michael 
Maudlin from Carnegie Mellon University, whose own version of the bot is Julia. 
Ignoring the fact that on the Web "she" is represented as a cute cartoon of a maid 
robot, Julia is one of the most successful online computer-based characters. Julia's 
representation as an actual female on a MUD was so believable that one person spent 
thirteen days trying to seduce her into going with him to a private room to have virtual 
sex (Murray 216). Julia lives in TinyMUD and acts like a character: she answers 
questions, sings songs, plays hearts, and is helpful in orienting new users by giving 
them the layout of the MUD. She is a prototypical online agent that has inspired 
much work and study around possibilities of this kind of collaboration with the 

machine on the net.
Julia is a "chatterbox." She was devised strictly to communicate with humans, 

before the World Wide Web came to be as widely used as it is now. With the 

explosion of the Web, we are seeing more types of bots emerge, most significantly 
"shopbots" and "knowbots." Shopbots are programs that shop the Web on the user's 
behalf to locate the best price for the product being sought. Knowbots are programs 

that collect knowledge for their users by automatically visiting Internet sites and 
gathering information that meets certain specified criteria. There are also bots such as
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OpenSesame that observe a user's patterns in navigating a Website and customize the 

site for that user. Most development of online agents has moved into the realm of 

elaborate search engines that act as "servants."

MUDs and MOOs have given birth to an entire new genre of young people 

who are comfortable with code and computers and frequently hack the system just for 

fun. This genre was not taken seriously until two women, Amy Bruckman and 

Elizabeth M. Reid, both of whom wrote doctoral theses on the subject, made MUDs 

and MOOs a legitimate topic of academic research. Yet, there have been surprisingly 

few artists who have attempted to create art works utilising MOOs. David Blair,6 

however, is one exception, and Robert Nideffer is currently developing a project 

called Proxy that interfaces a MOO database with a mobile software agent 

technology. MUDs and MOOs have generally captivated young hackers along with 

literary and educational sectors and continue to flourish in these circles. Text-based 

MOOs successfully break all established expectations of the art world—it is 

collaborative authorship, the audience participates in the process, and there is no 

"product" to exhibit or market. Further, to really manipulate the code and play with 

the architecture requires not only knowledge of programming but access to live 

network connection that is difficult to access for those not connected to academic 

institutions. The promise for new conceptualists working in this sphere of exploration 

lies in the development of software agents and automated tasks that require creative 

ability, critical thinking, and collaborative situations.

1 For an excellent account of Moholy Nagy's work in relation to emergence of telematic arts, see Kac, 
Eduardo. "Aspects of the Aesthetics of Telecommunications." SIGGRAPH Visual Proceedings. New 
York: ACM, 1992.

2 1 will use the term telecommunications as defined by Roy Ascott and Carl Loeffler, who define it as 
electronic transmission of information through computer networks, radio, slow-scan video, telephone, 
television, and satellites (Ascott, Loeffler, 236).

3 Kit Galloway and Sherrie Rabinowitz have created many projects over the years, and are still active in 
Santa Monica, California, from their Electronic Cafe, established in 1989 to promote interactive events 
called tele-poetry, tele-theatre, tele-dance and various other experiments for linking in real time. The 
Electronic Cafe is still a vital operation and has venues around the world. For more information, see 
http://www.e-cafe.com.
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4 1 gained this information from Roy Ascott in a conversation with him; I inquired if he had any 
experience with MUDs and MOOs, to which he replied that he had no knowledge of them at the time 
that he was working on this project.

5 For a psychosocial analysis of role-playing in the MUDs, see Turkic, Sherry. Life on the Screen: 
Identity in the Age of the Internet. New York: Simon and Schuster, 1995.
A more popular rendition is Howard Rheingold's Virtual Community: Homesteading on the Electronic 
Frontier. Reading: Addison-Wesley, 1993.
6 David Blair's Wax Web is one of the very few examples of an art piece that uses film databasing in 
relation to MOO space. See: http://jefferson.village.virginia.edu/wax/

7 Robert Nideffer and I have been working together on the development of the Information Personae 
agent that will take on different forms, depending on the context.
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Chapter 3: Emergence of Net Art

The ultimate goal of the Web is to support and improve our web like existence 
in the world. (Berners-Lee 123)

The World Wide Web was conceived during early 1989 when Tim Berners- 
Lee of the European Particle Physics Laboratory (known as CERN, a collective of 

European high-energy physics researchers) 1 proposed a project that would allow 
CERN colleagues to share research. He envisioned the project as a system that would 
enable networked hypertext documents to be transmitted among members of the high- 

energy physics community. By the end of 1990, the first piece of Web software was 
developed, with the ability to view, edit, and send hypertext documents to colleagues 
via the Internet, and the Web was born (Berners-Lee).

In June of 1993 Marc Andreessen and other researchers at the National Centre 
for Supercomputing Applications (NCSA) released a graphical web browser, Mosaic 
1.0, for X Windows. Mosaic 1.0 was soon followed by a version that would run on 
Microsoft Windows, the dominant desktop operating system. Andreessen left NCSA 
the following year to form a new corporation with Jim Clark. The company created a 
faster and easier to use Web browser called Netscape Navigator. The browser was 
significant not for its technical features, but rather for the way it was released—over 
the internet and without charge. The general public went wild over Navigator, 
making Netscape Communications the fastest growing software company in history. 
Business, sensing the opportunity, began a mad rush to establish a "presence" on the 

Web (Berners-Lee 99).
As soon as wider access was available, a larger number of artists began to 

experiment with the Internet and, in particular, the World Wide Web. At the end of 
1999, Peter Weibel organized a large, comprehensive exhibition at the ZKM 

(Zentrum fur Medien Kunst) of networked art that clearly showed that critical mass 
had been achieved and was not about to slow down. The exhibition included some 
hundred artists and aimed not only to provide a comprehensive survey of the current 
status of international net art, but also introduced the political and economic ideas, 
social practices, and artistic applications of online communication in a Net society."

Indeed, much of the work of artists working online was oriented toward 

critiquing and commenting on the very media that was driving the work. Others were
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deconstructing the GUI (graphic user interface) browser or using the medium to 
collect and distribute information in creative ways. A notable example of this type of 
work is WebStalker, designed by a British design group called I/O/D. 3 True to a 
conceptual art tradition, it has an intellectual subtext and an abstract interface that 
gives the user an entirely different view of the Web. The user opens a WebStalker 
document as a blank screen and then customises windows to perform different 
functions: a crawler parses a Web document and a map function creates a local 
dynamic map that uses circles and lines to represent URLs and links. The interface is 
starkly text based and purposely avoids using graphics. As Mathew Fuller explains in 
an interview with Janelle Brown,

A lot of the working capabilities within the [standard commercial] browser 
have been determined by the needs of advertisers, corporation, and so on, 
rather than experimentation with the format of the Web. So much of the 
visuals on the Web are just noise—ad banners and eye candy—we wanted to 
give people access to the most important information, which right now are 
words." (Brown)
One of the first artworks on the World Wide Web was File Room, developed 

by Antonio Muntadas in 1994. This ongoing project about censorship set the stage 
for many artists making political commentary using the medium of the Internet. 
Following in Muntadas' footsteps, Daniel Garcfa Andujar, an artist from Spain, has 
been developing a project entitled Technologies To The People® (TTTP) since 1996. 
TTTP is housed in irational.org, a website created by the "anartivist" Heath Bunting,4 
another artist who considers himself a net artist / activist. The group, Mongrel,5 based 
in London, position themselves by saying:

We are as much about hip hop as about hacking. Mongrel makes ways for 
those locked out of the mainstream to gain strength without getting locked into 
power structures. Staying Hardcore means that Mongrel can get the benefit of 
sharing the skills and intelligence of people and scenes in similar situations, as 
well as dealing with other kinds of structures on our own terms. (Mongrel)
The Web also provides a voice for feminist artist collectives such as the OBN 

(Old Boys Network) initiated by Cornelia Sollfrank in the summer of 1997. OBN 
organized the First Cyberfeminist International @ hybrid workspace, at the 
Documenta X exhibition in Kassel, September 1997. During that same exhibition, 
Vuk Cosic shocked the art world by stealing the Documenta X website just before it 
was to be taken off line to be marketed as a CD-ROM. Also, as the Web became 
increasingly accessible, a number of artists began to use the browser interface to
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simultaneously comment on the Internet as a venue, its relationship to the established 
art world, and to make political commentary. One could say that "browser art" 
became a veritable niche of networked arts.

In the mid 1990s, a number of artists working with the browser formed 
collectives that emulate and comment on "corporate culture." One of the most active 
is the ®™ark group who state on their homepage: "®™ark is a brokerage that 
benefits from "limited liability" just like any other corporation. Using this principle, 
® ark supports the sabotage of corporate products, with no risk to the public 
investor" (®™ark). This group has initiated a number of interventionist projects 
whose purpose was to expose the hidden agendas of large corporate interest groups. 
In late 1999, a case for domain ownership propelled this group and the Internet toy 
giant, eToys, to the forefront of public debate on this subject.

Apparently, eToys attempted to buy the domain name "etoy.com" from the 
European art group, etoy, and offered upwards of $500,000 in cash and stock options 
for the domain, etoy turned down the offer, and, in response to that, on November 29, 
1999, eToys obtained a court injunction preventing etoy from operating a website at 
www.etoy.com, which had been registered before eToys even existed. To obtain the 
injunction, eToys told the judge that etoy.com was confusing customers, and 
furthermore that it contained pornography and calls to violence, etoy.com had never 
made any reference to eToys or toys, and it would take an extremely primitive 
conception of art to find pornography or violence on its pages. In response to eToys' 
conduct, a team of toy designers invented an eToy Fund online game whose avowed 
aim was to destroy eToys, Inc. and whose realistic intent was to make eToys' stock go 
down in value as much as possible. The game's blurb read: "On your team, thousands 
of players. Your opponents: eToys and its shareholders-as long as they still own 
shares. The stakes: art, free expression and life on the Internet"(®™ar&).

Soon after the Etoys case was positively resolved, the art & technology 
community was once again shocked to find out that Leonardo Finance was suing the 
journal Leonardo to prevent it from using its name. Leonardo Finance claimed that 
Leonardo was being placed ahead of it in search engine rankings, and that this was 
detrimental to their business. Leonardo, The International Society for the Arts, 
Sciences and Technology, a non-profit organization based in San Francisco, was 
established in 1968 and represents a network of artists, scientists, engineers, and



scholars. They seek to make visible and promote the work of artists involved with 
science and the new technologies. Some two thousand artists, scientists, engineers, 
and scholars are involved in the network and its various projects worldwide (Besser, 
"Leonardo Sued!").

Artists who came together to fight the Etoy cause shifted their attention to this 
case, forming a consortium of sites developed to create a public relations disaster for 
Leonardo Finance even worse than eToys' experience. At the time of submission of 
this thesis, the Leonardo legal case still has not been resolved and acts as an example 
to the growing tension between business interests and the art community that share 
the same networked public space.

Similar tensions are at work between network artists who are attracting 
attention and the galleries and museums that are beginning to open their doors to 
them. In 2000, the Whitney Biennial opened its doors to "Internet art," though it 
represented only work that is browser based. However, even the exhibition of these 
pieces was inadequate, with only one computer set up with links to the chosen artists' 
sites. The San Francisco Art Museum has announced efforts to "collect" Internet art, 
negating the very nature of work that is participatory and without closure. 
Occasionally, artists have an opportunity to create physical installations that are 
networked and that usually are much more complex and successful than simply 
setting up a computer and monitor in the gallery space, but these kinds of installations 
are demanding and take a long time to develop.

Physical Interfaces to the Web

The Web provides a space that allows for quick projects that do not require 
substantial expertise. HTML is relatively simple and is easily learned and coded by a 
person working alone. On the other hand, those that are interested in exploring ways 
to connect physical spaces with the network are confronted with much more elaborate 
projects that require time, often significant funds, and almost necessarily, cross- 
disciplinary collaborations. An early example is the 1992 SMDK 
(SimulationSpaceMosaic of Mobile Datasounds), a project developed by a group 
based in Cologne, Knowbotic Research. They continue to work as an artist research 
team committed to developing innovative projects utilizing networked technologies.
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The interactive environment SMDK consists of a database containing sounds 
which are contributed in the Internet from all over the world. Based on their 
characteristics, the sounds become mobile elements (agents) and form a self- 
organizing system by means of simple artificial life rules comparable to a 
simple cultural community. A visitor who is equipped with a tracking sensor 
can interactively explore the system in a physical walk-in room and will 
trigger sounds and influence the organization of the sound elements by 
manipulating their duration, volume and direction, which in turn depends on 
the speed and type of his movements. Through a small monitor attached to his 
head, the visitor is provided with textual information which helps him to 
navigate inside the virtual sound space. A computer graphical visualization of 
the permanently changing system, the actions of the visitor and their bearing 
on the system can be observed by an audience on a large screen in a separate 
room. (KR+cF)

In 1995, Ken Goldberg, an engineer/artist working with robotics, developed a 

tele-robotic installation, Tele-garden, that allowed WWW users to view and interact 

with a remote garden filled with living plants. Members could plant, water, and 

monitor the progress of seedlings via the tender movements of an industrial robot 

arm. 7 That same year, Eduardo Kac created a piece that dealt with similar issues of 

the nurturing of nature with his Teleporting an Unknown State, a biotelematic and 

interactive installation. In a very dark room, a pedestal filled with earth serves as a 

nursery for a single seed. Through a video projector suspended above and facing the 

pedestal, remote individuals send light via the Internet to enable this seed to 

photosynthesize and grow in total darkness.

Kac had already commanded a long list of projects experimenting with 

telematics before he became involved with the web. As early as 1984 he created a 

telepresence project, Cyborg, in Rio de Janeiro. The project involved three different 

galleries (Galeria Candido Mendes; Funarte; and Escola de Artes Visuais do Parque 

Lage) and the remote control of objects. The project was not realized due to countless
o

technical obstacles. In 1992, he presented Ornitorrinco in Copacabana at 

SIGGRAPH 1992:
The perpetuation of distance as such, be it territorial or symbolic, becomes an 
impediment to knowledge of different cultures and viewpoints. In this sense, 
perhaps, the simulated experience of a new identity with Ornitorrinco (the 
participant "becoming" the telerobot) might have implications other than 
strictly artistic. On the other hand, by creating a displacement of electronic 
devices that would otherwise simulate human senses with expected coherence, 
the piece also questions the conventional wisdom that equates new 
technologies with progress and social improvement. Technology is generally
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seen as a precise, logical and reliable extension of our senses (notions which 
contribute to the reinforcement of a utilitarian view of the world based on the 
dangerous and controversial concept of "progress"). In order to create 
Ornitorrinco, we appropriate, deface, transform and subordinate technology to 
artistic experience. (389-400)

In 1997, Kac staged an event, Time Capsule, which was a Happening, a net artwork, 
and a performance all at once. He calls this a "work-experience that lies somewhere 
between a local event-installation, a site-specific work in which the site itself is both 

my body and a remote database, and a simulcast on TV and the Web" ("Time 
Capsule" 243). The object that gives the piece its title is a microchip that contains a 
programmed identification number and that is integrated with a coil and a capacitor, 
all hermetically sealed in biocompatible glass. The temporal scale of the work is 
stretched between the ephemeral and the permanent; i.e., between the few minutes 
necessary for the completion of the basic procedure, the microchip implantation, and 
the permanent character of the implant. As with other underground time capsules, it 
is under the skin that this digital time capsule projects itself into the future (Kac, 
"Time Capsule," 243-249).

In 1992, when Kac presented the Ornitorrinco at SIGGRAPH '92,1 was 
coordinating a collaborative telecommunication project called International Painting 
Interactive (IPI), in which some one hundred artists participated from Europe (East 
and West), Japan, Australia and the USA. In the exhibition the IPI project was placed 
right next to Kit Galloway and Sherrie Rabinowitz, which gave me an opportunity to 
meet them in person and observe how they worked. They presented their electronic 
cafe project that connected, via satellite, to mobile ECI at Documenta 9 in Kassel, 
Germany and La Cite's (Paris) Man and Communication Exhibit (SIGGRAPH '92 39,

41).
I consider my meeting with the pioneers of telematic arts a seminal moment 

akin to my first meeting with Roy Ascott at the Venice Biennale Art, Technology and 
Informatics section in 1986. The difference between these events was that this time I 

was actively participating and had gained enough exposure and training with 
computer technologies and networking tools to start considering developing a 
networked art piece myself. Coordinating many artists that resulted in a large video 
wall, a televised Exquisite Corpse, was a learning experience that led me to consider 

what might qualify a work on the Internet to be considered an art work. I was very
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inspired by the event and could see the possibilities of working with a networked 

environment. It was exciting to think that one could operate outside the established 

art circles and not be constrained by geographical boundaries. At the same time, I 

began to question the completely open format that this event endorsed and promoted, 

including the piece I had coordinated and the work of Kit Fitzgerald and Sherrie 

Rabinowitz. I felt that insistence on synchronous, live connection was not as 

interesting as considering possibilities of asynchronous communication. Events that 

depended on synchronous time reminded me of realism in the arts and did not seem to 

utilise the nature of the networks. After all, what really gave life to the Internet, and 

continues to do so, is e-mail which does not depend on synchronous communication. 

Participating in the large telematic projects and being exposed to the process 

motivated me to explore ways in which the networks can be brought into the physical 

spaces and our bodies extended into the networks. I wanted to challenge the 

traditional Western separation of the mind and the body that was being manifest with 

the Internet somehow being "virtual" and the physical space "real".
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Virtual Concrete

Sometimes permanent (i.e., energy conserving) transitions are called real 
transitions, to distinguish them from the so-called virtual transitions, which do 
not conserve energy and which must therefore reverse before they have gone 
too far. The terminology is unfortunate, because it implies that virtual 
transitions have no real effects. On the contrary, they are often of the greatest 
importance, for the great many physical processes are the result of these so 
called virtual transitions. (Bohm, Quantum Theory, 415).

Figure 2: Installation view. Virtual Concrete. Huntington Beach Art Center, 1995

Virtual Concrete was completed in 1995 and exhibited in a show of artists 
working with scientific concepts entitled Veered Science. The work was a reaction to 
the notion of the virtual as somehow being separate from the "real" and directly 
explores the mind/body split, between the conscious and unconscious in relation to 
"disembodied" realm of communication. It was also an attempt to question the "real"
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art experience in face of the viewer being removed from the art being viewed. At the 
time, the press was actively promoting the notion that the Internet was being used to 
proliferate pornography, thus raising serious concerns about possible censorship and 
the control of information flow. As a response to these fears, the electronic blocking 
device known as V-Chip (with the "V" standing for "violence") was being promoted 
and debated widely and the POP (Pretty Good Privacy ) encryption software 
developed by Phillip Zimmerman was under investigation for alleged violation of 
export regulations.

But the real inspiration for Virtual Concrete occurred during the Los Angeles 
Northridge Earthquake in 1994. Residents and remote television audiences alike were 
horrified as freeways collapsed into large pieces of concrete within seconds. 
Communication moved into the "virtual" realm as the Internet and cell phones 
became the established connection to the "real" world when the wire lines failed. I 
was also fascinated with the fact that the element silicon is in the concrete as well as 
in the chip that propels cyberspace.

^^^Hral^^^^^^HK^^^^^^^^^^^^^^^^^^EJI^^^^^^^^^E^I^^^^^HI^H^^^^uHB^H^^^^^^^^^^H
Figure 3: Aerial view of the collapsed freeway interchange between 1-5 and the Antelope
Valley Freeway (State 14). (photo: Kerry Sieh)

The first step I took in creating Virtual Concrete was to photograph images of 
a male and female body, each covered with computer chips (no nipples or genitals 
exposed) and further overlaid by the names of sex chat rooms from the Net. 10 The
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photos were printed larger than life—each one eight foot long—and the pigment from 
the photos was then bonded to huge concrete blocks (without any remains of the 
paper ) using electrostatic output. 12 The end result unexpectedly (but fortuitously) 
resembled frescos, lending an aura of classical respectability to the concretized
images.

Figure 4: Detail view of Virtual Concrete

The text on top of the images, almost unnoticeable, was erotically charged, 13 
and in order to read it, the viewers had to bend over, or crawl over, the concrete. As 
people moved about the work, these chat room "destinations" were announced in a 
matter-of-fact voice by a recording that was triggered by the shadows of people 
moving over the installation. The shadows also activated compositions of randomly 
cycling sound 14 and included an occasional mention of habeas corpus in order to 
provide proof of corporeal presence. With the inert bodies bonded to the concrete and 
the live bodies walking atop it, a camera mounted on the wall watched silently and, 
utilising CU-SeeMe technology 15 dynamically projected both "bodies" out onto the
net for wider view. 16
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Figure 5: Screen captures of remote audience via CD-See Me

Images of the bodies on concrete were thus captured in a photograph, 
converted into digits, manipulated, printed, and placed onto concrete. Once 
concretised, the bodies—now granted physicality—could be accepted by the art world 
and enter into the gallery or museum space, a space where the object is usually 
considered sacred and untouchable. I wanted the audience to walk on the bodies in 
pure irreverence, to trespass as they moved on the piece that uncannily resembled the 

"sacred" fresco.
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Figure 6: Installation view: Audience member walking on Virtual Concrete.

The interactivity with the physical piece was successful: people walked, 

crawled on the concrete, sparked off sounds, and waved at the camera. On the Web 

however, I felt that watching the activity of people in the gallery through the camera 

was not enough. Since the core idea of the project was the idea of a "real" and 

"virtual" body in cyberspace, I decided that a good way to extend the interactivity 

would be for the audience to create a body at a distance. Therefore, I put a simple 

CGI 17 questionnaire on the same page on which the video of the installation was being 

projected and asked participants to give us a name for their body, assign it a gender 

and to make a statement about what the body meant to them. To my surprise, there 

were over a thousand bodies on order in two weeks—and before long people were 

asking to "see" the bodies they had "ordered:"

Date: Wed, 08 May 1996 09:12:41 
From: Glenn OsboOn <gosborn@gnn.com> 

To: concrete@arts.ucsb.edu 

Subject: body order 3803
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Re virtual body order #3803.1 definitely got the idea that at some point there would be a 

3d drawing of my body order. Where is it? Or was this simply a concept? Glenn

This demand persisted and made me reconsider the meaning of online identity, [see 

Appendix]

In 1951, a provisional body was created called the "Conseil Europeen pour la Recherche Nucleaire" 
(CERN). In 1953 the Council decided to build a central laboratory near Geneva. At that time, pure 
physics research concentrated on understanding the insides of the atom, hence the word "nuclear." As 
ratified by the parliaments of the member states, the convention specifies that the laboratory is 
officially called the "Organisation europeenne pour la recherche nucleaire" or "European Organization 
for Nuclear Research." However, the name of the Council stuck to the organization, which is why we 
are referred to in the literature as simply "CERN." See: 
http://cern.web.cern.ch/CERN/CERNName.html.

2 1 participated in net_condition with ZKM Bodies. During the installation on site, I had an 
opportunity to talk to Peter Weibel, who discussed with me his motivations behind the exhibition.

3 See WebStalker at http://www.backspace.org/iod.

4 Heath Bunting emerged from the 1980s committed to building open/ democratic communication 
systems and social contexts. He came from the street up, passing through and often revisiting 
performance, intervention, pirate radio, fax/ mail art and BBS systems to become an active participant 
in the explosion of the internet. See: http://www.irrational.org/cgi-bin/cv.pl?member=heath.

5Mongrel introduce themselves on the net condition site: "Mongrel is a mixed bunch of people and 
machines working to celebrate the methods of an 'ignorant' and 'filthy 1 London street culture. We make 
socially engaged cultural product employing any and all technological advantage that we can lay our 
hands on. We have dedicated ourselves to learning technological methods of engagement, which means 
we pride ourselves on our ability to programme, engineer and build our own software and custom 
hardware. The Core Members are Matsuko Yokokoji, Richard Pierre-Davis and Harwood." See: 
http://onl.zkm.de/netCondition.root/netcondition/projects/project40/bio_e.

6 Knowbotic Research (KR+cF), Yvonne Wilhelm, Alexander Tuchacek, Christian Huebler, is based in 
Cologne, Academy for Media Arts. With the partners of Westbank Industries and Tactile Technology 
KR+cF has founded Mem_brane, a laboratory for media strategies.

7Ken Goldberg is Associate Professor of Industrial Engineering and Operations Research (IEOR), with 
secondary appointment in Electrical Engineering and Computer Science (EECS) at UC Berkeley. See: 
http://www.ieor.Berkeley.edu/~goldberg/.

8 For more information on Ornitorrinco in Copacabana, see: http://www.ekac.org/ornitorrincoM.html.

9Veered Science was curated by Marilu Knode for the Huntington Beach Art Center, CA. Artists in the 
exhibition included Colette Gaiter, Michael Joaquin Grey, Tim Hawkinson, Laurel Katz, davidkremers, 
Joseph Nechvatal, David Nyzio, Alan Rath, Pauline Sanchez, Joseph Santorama, Rodney Sappington, 
Rachel Slowinski ad Jesse Cantley, Christine Tamblyn and Gail Wight.
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I first intended to act as lurker/voyeur, and randomly capture snippets of conversations in the chat 
rooms as they occurred, but then decided that names of the rooms themselves were far more seductive 
than the rather mundane and predictable conversations occurring within them. I was also shocked to 
find some nine thousand rooms at one site dedicated to sex chats.

11 Les Fox, who recently finished his studies at UCSB, had experience with concrete building and 
helped develop a method for bonding the prints to the concrete. The material was sponsored by the 
David Bermant foundation.

Harry Bowers, a photographer, professor and director of Cactus Research and Development in New 
York sponsored the large electrostatic prints.

For instance: Sherry and Bliss; Rods Annex; The Kinky Friends of Latex-Loving Laura; Wife- 
Watcher's Special; Trial-Fuck (for Beginners); Rick's American Bar - As time goes by...; sweet, 
sweet bedroom of sex; The Dark Side Desert Lounge; Aimee's - Ladies Only - But guys welcome to 
lurk!!!; Puddles Playpen; I'm wet and need mommy...etc.

'"Kenneth Fields, also known as GustavJava and kf.Oe, composed the audio that was triggered by the 
sensors. Jan Plass programmed the aiff file in Director.

15CU-SeeME, developed at Cornell University allows live video to be received in a small screen format 
at 24 frames per second on a regular Mac and PC with a standard modem and telephone line.

16 The camera was a constant source of technical problems, many of which had to do with the use of 
public reflector sites. Normally, people who use reflectors like to log on and continue working while 
the camera silently watches, or one may stumble onto some mundane conversations colored by the 
excitement of communicating in this way, but not really saying much. Many sites are simply rooms or 
signs that for some reason someone feels compelled to project to the outside world. So, it came as a 
surprise that having a window to an art project was actually considered an interruption and misuse of 
space. For example, one of our favorite sites was at the University of Hawaii because it was never 
crowded and we were able to keep an uninterrupted signal for long periods of time. We would log on 
and "park" Virtual Concrete, much to the dismay of the local systems administrator who was utterly 
perplexed by the repeated appearance of concrete in space. The administrator took it upon himself to 
police not only his site, but also every other site that we tried to log on to. As soon as he noticed 
Virtual Concrete appearing on a public reflector, he would quickly notify the other system 
administrators in order to warn them about the ubiquitous concrete "living up to its name," becoming, 
as he put it, "dead weight." Our usage of these public reflector sites for more formalized "exhibition" 
purposes brings up interesting issues yet to be defined, particularly those related to surveillance of 
"dead" spaces and/or seemingly mundane daily situations.

17The Common Gateway Interface, or CGI, is a standard for external gateway programs to interface 
with information servers such as HTTP servers. A plain HTML document that the Web daemon 
retrieves is static, which means it exists in a constant state: a text file that doesn't change. A CGI 
program, on the other hand, is executed in real-time, so that it can output dynamic information. See: 
http://hoohoo.ncsa.uiuc.edu/cgiyoverview.html.
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SECTION II; DISTRIBUTED IDENTITY 
Chapter 4: Avatars on the net

The demand from the Virtual Concrete audience to "see" their bodies baffled 
me and placed me in a creative impasse for months. During this time I started 
researching ways that artists and theorists were addressing ideas of identity and, in 
particular, issues of identity in relation to networked spaces. I was stunned by 
people's need to visualise their projection in cyberspace and felt compelled to gain 
some insight into the meaning of this need before responding. This led me to consider 
the emergence and meaning of "avatars" and "cyborgs."

In 1950, Alan Turing wrote a classic paper "Computer Machinery and 
Intelligence" in which he proposed the famous "imitation game." This marked the 
beginning of many experiments that blur flesh and machine. Katherine Hayles called 
this an inaugural moment of the computer age when "the erasure of embodiment is 
performed so that "intelligence" becomes property of the formal manipulation of 
symbols rather than enaction of the human life world" (xi). That same year, Norbert 
Wiener envisioned a day when a human being could be telegraphically transported 
(Wiener 103). Forty years later, Hans Moravec proposed that machines become 
repositories for human consciousness. And Stelarc, a performance artist who had 
been exploring the boundaries of his body since the late 1960s moved seamlessly into 
experimentation with the Internet. His performances included attaching a "third 
hand" to his body, extending himself into virtual space with a "virtual hand," and over 
twenty-five suspension events in which he hung his entire body from hooks piercing 
his skin. Stelarc's artistic strategy revolved around the idea of "enhancing the body" in 
both physical and technical ways. His work encompassed polar opposites—the 
"primal desire" to defeat the force of gravity using primitive rituals and hi-tech 
technologies like the third arm. Stelarc makes radical statements, such as "the body is
obsolete":

It is time to question whether a bipedal, breathing body with binocular vision 
and a 1400cc brain is an adequate biological form. It cannot cope with the 
quantity, complexity and quality of information it has accumulated; it is 
intimidated by the precision, speed and power of technology and it is 
biologically ill-equipped to cope with its new extraterrestrial environment. 
The body is neither a very efficient nor very durable structure. It malfunctions 
often and fatigues quickly; its performance is determined by its age. It is 
susceptible to disease and is doomed to a certain and early death. Its survival
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parameters are very slim - it can survive only weeks without food, days 
without water and minutes without oxygen. (Stelarc, Obsolete Body)

Combining ideas about avatars, cyborgs and the Internet sets the stage for 

notions of the "post human" that privilege information over the flesh. It also 

presupposes the separation of the "real" and "virtual" that I addressed in Virtual 

Concrete. In a post human paradigm, humans are perceived as information, as 

evidenced by both the Visible Human and Human Genome Projects, or as information 

processing entities. In both cases the "human" is abstracted. In the science fiction 

novel, Neuromancer, Gibson imagines a direct neural link between the brain and the 

computer through electrodes. But when post human, cyborgian ideas are enacted by 

artists like Kac, who implanted a chip in his body, and Stelarc, who connected his 

body to the Internet and allowed the audience to manipulate his muscles, fiction 

becomes inextricably meshed with reality. If we juxtapose these assumptions with 

late capitalism moving away from durable product to information, we can easily 

translate this to the art world's dematerialisation of object. This could be celebrated as 

a victory of conceptual movements, or seen as a dangerous intersection where 

information about us is being collected, stored and databased, without the opportunity 

for us to choose, or to know or accept either its worth or its consequences.

The first being to be called a cyborg was a white laboratory rat at the New 

York State Hospital in the late 1950s. Manfred E. Clynes, who, with Nathan S. 

Klinem, co-authored the article "Cyborgs and Space," first coined the term cyborg. 

The idea was presented under the title "Drugs, Space, and Cybernetics" at the 

Psychophysiological Aspects of Space Flight Symposium. For the first time 

"extensions of man" was being proposed as a scientific concept:

What are some of the devices necessary for creating self-regulating man- 
machine systems? This regulation must function without the benefit of 
consciousness in order to cooperate with the body's own homeostatic controls. 
For the exogenously extended organisational complex functioning as an 
integrated homeostatic system unconsciously, we propose the term "Cyborg." 
The Cyborg deliberately incorporates exogenous components extending self- 
regulatory control function of the organism in order to adapt it to new 
environments. (Clynes and Klinem 61)

Donna Haraway reinterpreted and made famous the cyborg in theoretical 

circles in her widely cited seminal work, "Manifesto for Cyborgs," in 1985. The 

cyborg concept—unifying flesh and circuits, living and artificial cells—is central to
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the late-twentieth century discourse and collective imaginary. This concept is at once 

exciting and disturbing in that it blurs the distinction between the human and the 

machine. With the widespread use of the Internet and the accompanying role-playing 

games and multi-user environments, to a large degree the cyborg has been supplanted, 

or at least enriched, in the collective imaginary by the concept of the avatar. Easier to 

create and not as obviously blurring the line between the human and machine, the idea 

of avatars has been promulgated on the Web. These representations of multiple selves 

on the Net are also containers for information about our personal lives, behaviours, 

likes and dislikes. In other words, data that is the foundation the information 

economy on the Internet is given away freely.

From Cyborgs to Avatars
Francisco Varela, whose thoughts are influenced by Eastern philosophies, 

states that he has had only one question all of his life: "Why emergent selves, virtual 

identities, pop up all over the place creating worlds, whether at the mind/body level, 

cellular level, or the transorganism level? This phenomenon is so productive that it 

doesn't cease creating entirely new realms: life, mind, and societies" (209). Even 

though he speaks of identities in terms of cellular, immune, and biological systems, 

this train of thought could easily be transposed to on-line environments where the 

population of emergent selves is growing faster than anyone could have ever 

imagined.
Indian religion is pantheistic—gods assume many forms, and complexity is 

naturally embraced. Hierarchies are extremely intricate, and to current western 

thought, highly problematic. Yet much of the initial coding and defining of computer- 

based worlds has been established by former hippies from San Francisco, who used 

Indian mythological names or terms to define these newly emergent worlds and 

selves. The result of this odd combination of the machine and Indian or New 

Philosophy are emergent selves in multi-user environments—"avatars," a word that 

has assumed a much narrower meaning than its original theological referent. For 

most who are familiar with multi-user environments, the word simply means "an 

assumed identity in cyberspace."
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Breaking the Metaphor

It breaks the metaphor. The avatar is not acting like a real body. It reminds 
all the Black Sun's patrons that they are living in a fantasy world. People hate 
to be reminded of this. (Stephenson 102)

According to the Dictionary of Hinduism (1977), "avatara" means "descent," 
especially of a god from heaven to earth. In the Puranas, an avatara is an incarnation 
and is distinguished from a divine emanation (vyuha), both of which are associated 
with Vishnu and Siva, but particularly the former. The avatara concept is probably a 
development of the ancient myth that, by the creative power of his Maya, a god can 
assume any format at will, as did Indra. The avatara concept in Hinduism is a very 
complex hierarchical system with gods assuming many different forms while.visiting 
the earth with a specific mission.

The Longman Concise English Dictionary (1985) also defines avatar as the 
incarnation of Vishnu, a Hindu deity and an embodiment of a concept or philosophy. 
The Oxford English Dictionary (1990), on the other hand, tells us that avatar can 
mean the "descent of a deity to earth in an incarnate form (i.e., as in 'the fifth avatar 
appeared as a dwarf'); a manifestation or presentation to the world (i.e., the avatar of 
mathematics); a display, a phase." Referring to Webster's Dictionary (1989), an 
avatar is "a manifestation or embodiment of a person, concept, or philosophy; a 
variant phase or version of a continuing basic entity." And finally, the Random House 
Dictionary (1995) describes an avatar as "[a]n embodiment or concrete manifestation 
as of a principle attitude, way of life, or the like."
In contemporary India, distinguished personalities may be called avatars, which is a 
sign that, even at the source, the original theological meaning has shifted in popular 
culture. For instance, on the web page of The India Group Anil Srivastava refers to 
himself as "Anil Srivastava, avatar of global markets and emerging technologies, 
contemplates interactive media, networking, and online services from the omphalos of 
the Silicon Valley" (The India Group).

The source of the use of the word in computer industry, however, is a bit more 
difficult to identify. According to Peter Rothman,' founder of Avatar Software and 
Avatar Partners (and later DIVE Labs), "anyone claiming to know who used the word
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first, would be inventing the facts" (Personal Interview). Rothman and his partner 
found the word in the dictionary in 1982, simply liking Webster's definition, "the 
embodiment of a concept or a philosophy in a person" (Personal Interview). 
Appropriately, the debate about the origin of this term came up on The Well 
discussion forum, in which Neal Stephenson claimed that he was first to use the term 
in Snow Crash, but since the novel was not published until 1993, his claim was not 
acknowledged (The Well). Generally it is conceded that Randy Farmer and Chip 
Momingstar's "Habitat" was the first to use this term. They were inspired by the 
Hindu root of the word (Fanner, "Social Dimensions").

The avatar name is apparently very popular these days. Numerous companies 
have registered various versions of the name, usually by adding a word next to it. 
Some recent examples are Avatar Partners, developing software for trading on the net; 
Avatar Holdings, a real estate developer of major resort, residential and recreational 
communities; and Avatar Systems, a moving company specialising in corporate 
relocations, just to name a few. The commercial world apparently has proprietary 
feelings towards the term. For example, at one point Avatar Partners were being 
threatened with a lawsuit by Avatar Financial Associates, who claimed to have been 
the first to have the name registered and trademarked (Rothman, Personal Interview). 
And then there is the Avatar nine-day course on "contributing to the creation of an 
enlightened planetary civilisation." (Avatar). An enthusiastic testimonial on the net 
by a devotee claims, "I enrolled in the Avatar course in an attempt to alter behaviour 
patterns that were interfering with the proper conduct of my business. Avatar taught 
me how to easily deal with the beliefs that were causing my problems. ... In addition, 
I found the Avatar experience to be delightful and amazing. My life is fuller, more 
meaningful, and pleasant since I became an Avatar" (Avatar).

Descent of the Avatar
The idea of the avatar "coming down" from an unspecified source in one of 

many possible manifestations connects well to the reverse hierarchy originally 
established by the scientific community at the inception of what would become the 
Internet: the client "uploads" to, and "downloads" from, the server that resides above. 
The software industry's debate on avatars is really about programmed object 
interactions passing between a variety of servers in real-time. Talking about avatars
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personalises the discussion and brings up issues having to do with the nature of 
identity, security, interpersonal relations, and societies of the Internet.

The concept of an avatar can also be easily transferred to the many variants of 
computer messages and presentations being transferred from the Web to "client" 
computer screens. And finally, all these concepts and hierarchies fit perfectly with 
financial markets that trade in numbers. The idea of products or services constructing 
themselves on a computer screen as a result of information "coming down" from the 
Internet and the World Wide Web is a very attractive prospect for entrepreneurs. 
There is a sense of power and control the owner of a server has, once removed from 
the flesh market.

What is particularly fascinating is the extent to which the mystical concepts of 
the word avatar are being read into various software applications. For instance, Peter 
Small writes in the introduction of his online book, Magical Web Avatars:

The mystical aspect implies that the deity "Vishnu" has no specific form or 
shape before manifesting as an avatar on earth. It is implicit that any physical 
appearance of an avatar is merely a temporary form or phase from an infinite 
variety of possibilities—a transient form from an indefinite, indefinable 
number of sources. It is the capturing of this concept, which makes the word 
avatar ideal for the purpose of describing the Web communication products 
which will be described in this book. (Small, "Magical Web Avatars")
Thus product promotion is inextricably linked to mysticism and New Age 

values. This is true for many software programs with mystically encoded 
connotations, and for the marketing "gurus."

New Ageism typically encompasses an eclectic mix of different religious 
elements claiming no allegiance to nationality or even specific gods. Still, the strong 
ideological character remains, linked very much to cultural processes and the 
marketing of products and ideas—and also seems to be pervasive in the structuring of 
a significant number of new, high-tech corporations. Certainly, the very choice of 
naming an identity in networked spaces an "avatar" indicates this trend. The avatar in 
cyberspace represents a strange interplay of left-wing utopianism with right-wing 
entrepreneurism, mixed up with esoteric spiritualism. The New Age religion operates 
in tandem with networking technologies and "organic" corporate structures—the new 
"cool" companies that are emerging all over the high-tech industry map.

Avatar identity is closely linked to the hierarchy of MUDs and MOOs, the text 
based initial version of avatars in cyberspace. It is generally acknowledged that the
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Arch-Wizards are those who "own" the MOO, and that those new to the environment 
are usually guests who progress in their status as they become more active and 
experienced. Most MUDs and MOOs prefer to allow users to retain anonymity so as 
not to destroy the online atmosphere by introduction of offline life. An exception to 
this would be MIT's MediaMOO, where each character has a "character name" and a 
"real_name." Real names do not normally appear, but can be seen with the @whois 
command. Only janitors (administrators of the MOO) can set or change real names. 
Because the goal is to enhance community amongst media researchers, you must 
provide a statement of your research interests in order to be granted a character. 
Regardless of the specialized purpose of the MOO, whether it is the most down-and- 
dirty fantasy dungeon and dragon MOO or a MOO steeped in theory, people in charge 
of the code reside at the "top."

For instance, Avatar HI - The Crypt is owned and run by a company in the UK 
that specializes in games. 3 Avatar III is a beta site that presumably will become 
commercial as soon as enough players visit it regularly. When you first enter the site, 
you will get promotional materials-not at all enshrouded in fantasy—about the 
company that produces the MOO. The avatar inhabitants are Shopkeepers, 
Moneychangers, Pawnbrokers, Peddlers, Town Guardsmen, Market Traders and 
Citadel Traders. The Avatar classes are very different, and quests are allocated to suit 
the skills of the different classes. The site's narrative and hierarchy uncannily 
resembles the class system England is so familiar with.

Rose, a user of the five-year-old Avatar III MOO since its inception, has 
gained the status of a god. She logs on daily to help newbies, and in this way gains 
points. One needs 1,000 experience points to move to the second level, and 1,024,000 
to get to the twelfth and highest level. Gods have the power to move up levels to 
ensure that the lower level gods can't force higher-level gods to do things.4 Users are 
encouraged to help those on lower levels, which not only teaches human relations, but 
ensures a growing community. Thus the ones at the "top" assume a role similar to 
those held be religious figures of the past. By providing incentives they function as 
primary agents of socialization, and become more powerful in the process. 5

Particularly interesting about Avatar III is that the role-playing game is housed 
in a commercial shopping site-Silicon Village. Thus, an entire community is formed 
around the shopping site where users have the illusion of anonymity. The Arch-
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Avatars (owners), on the other hand, can easily track all the personal information they 

may need on users' likes and dislikes, newsgroup postings, favorite web sites, and 

navigational habits. As soon as users enter a site, they can track where they go, what 

they click on, their domain name, computer type, and general location. Personal 

information is fast becoming a most precious commodity, and those who are 

positioned as packagers and resellers of it will profit the most in the Information Age. 

With the introduction of the World Wide Web and the Graphical Interface, avatars 

have moved into the visual realm and an entire industry of identity building is 

emerging.

Descent of the Graphical Avatar
It is truly awe inspiring to survey how much progress industry has made in 

figuring out ways to cash in on the potential markets of the World Wide Web. Star- 

featured chat rooms sponsored by large companies, soap operas, online trading, and 

role-playing games seem to promise the most success—in other words, any space that 

could potentially form large communities that will regularly log on to communicate, 

exchange ideas, and spend cybercash.

Of course, none of these developments would be taking place with this kind of 

speed if the Web were a text-only environment. Although text-based MOOs and 

MUDs are still very active communities and there will probably always be a place for 

them, the real gold rush started with the introduction of graphical user interfaces. 

Graphical Multi-User Conversations (GMUKs) are something of a cross between a 

MOO and a chat room or channel. Rather than limiting users to text-only 

communications as in most virtual chat environments, GMUKs add an audio-visual 

dimension that creates the illusion of movement and space.

The most popular GMUK to date is Time-Warner's, The Palace, a client/server 

program that creates a visual and spatial chat environment. 6 Currently, there are 

many Palace sites located across the Internet, varying widely in technical and artistic 

sophistication as well as graphical themes. Jim Bumgardner and Mark Jeffrey created 

and designed The Palace at Time Warner's Palace Group. The software driving the 

environment was released in November 1995. More than 300,000 client versions 

have been downloaded since then, and over 1,000 commercial and private-hosted 

Palace communities have been established. Major investors include Intel, Time
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Warner, Inc., and Softbank, as well as companies like Capitol Records, Twentieth 
Century Fox, Fox Television, Sony Pictures, and MTV (Suler, Psychology of 
Cyberspace}.

Time/Warner's "avs," as Palace members affectionately call them, fall into 
two overall categories. The first are the standard set of "smileys" that come with the 
Palace program. These faces are available to "newbies" that visit the Palace program, 
and are available to all users, including unregistered "guests." The standard avs are 
associated with newbies, the unregistered guests who are considered a lower class of 
the Palace population. They have not paid the registration fee, they do not belong to 
the Palace culture, and they are limited to wearing only the standard avs and props. 
They cannot create their own avatars and are reduced to wearing a smiley that 
identifies them as a newbie. Only after paying the registration fee can the user unlock 
the prop-creating/editing feature of the Palace software. At that point they are able to 
choose from Animal, Cartoon, Celebrity, Evil, Real, Idiosyncratic, Positional, Power, 
Seductive or "Other" avatars. 7 The Palace is an excellent example of an environment 
in cyberspace that is a combination of an established entertainment industry's 
approach to pre-packaged programming for the public, reminiscent of developments 
such as Disneyland or any planned community.

Earth to Avatar
The biggest problem faced by industry in developing multi-user environments 

for avatars is the fact that people can assume many identities and be difficult to track. 
This is largely due to the lack of a universal standard allowing the avatars to move 
from one virtual world to another. There are a number of avatars currently on the 
Web-VRML, 2D, text, Voxel-drawn ones, and Virtual Humans (which refers to the 
group set up by VR News to exchange information about the development of 
autonomous agents that look like human beings).

Buying patterns, monetary exchange, security, and authentication must be 
developed and maintained on the avatar in order for a market to be fully developed. 
Using standardised avatars can help in using Internet search engines for avatars and 
avatar properties. Finally, avatar companies have become common—they can price 
their avatars at a lower cost, make them available to more people, and guarantee 

broader applicability.
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In October, 1996, at the Earth to Avatar Conference in San Francisco, 

architects of 3D graphical interfaces on the Web met to discuss the lack of avatar 

standards. When former Apple Computer Chairman John Sculley gave his analysis of 

the future of cyberspace at the conference, he said that once the technology is shown 

to work and standards are agreed on, the big league players will move into 

cyberspace. As avatars become members of self-organising groups, Sculley sees 

them as "a driving force shaping the economics of this industry"(Wilcox, "Bringing 

Behaviors to VRML").

The Universal Avatar Standards (UAS) group stated that their core aim is to 

focus on the nature of avatars with regard to such issues as gender representation, ID 

authentication, personal expression versus social constraints, avatar versus world 

scale, and the communication of emotion. Maclen Marvit, teleologist of Worlds in 

San Francisco, provides this overview of UAS's approach:

We are at a point in our industry where lots of companies are doing innovative 
things, both technically and artistically. The goal of UA is to allow users to 
move as freely as possible between the technologies and find the best 
experiences in each, while maintaining a consistent identity. So if Bernie 
moves from one "world" [developed using] one technology to another "world" 
in another technology, he can maintain his avatar's representation, his Internet 
phone number and his proof of identity." (Wilcox, "Bringing Behaviors to 
VRML")

The proposal provides architecture for managing thousands of geographically 

distant users simultaneously, with interactive behaviours, voice, 3-D graphics, and 

localised audio. It uses a powerful concept known as "regions," which allows for 

multiple contiguous worlds, accelerated 3-D graphics, and efficient server/client 

communications. The avatar standards issue is crucial to the success of VRML as a 

commercially viable language. Until there is some common definition of an avatar 

and universality of movement between spaces on the Internet, it seems unlikely that 

any VRML company can hope to make serious money (Wilcox, "Bringing Behaviors 

to VRML"). The proposal discusses creation of a link to a user profile, coded in 

HTML and containing data the user wishes to be known either about his fantasy 

identity or a true one, including proof of identity, vendor-specific extensions, and a 

user's history. A history could reference games, for example, wizard status in a Role 

Playing Game (RPG), or it could hold marketing information about purchases made 

by credit card (Wilcox, "Bringing Behaviors to VRML").
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The Internet as it exists today is a large market testing ground—a living 

laboratory of sorts. It is clear that most companies are moving in the direction of 

developing multi-user communities with standardised avatars. Because 

standardisation renders identity in fixed and accountable form, the connection 

between the user's physical self and bank accounts will not be confused. What will 

be confusing by design, however, is the power status of the avatar—i.e., who is really 

the "user" and who the "used." In a paradox of power relations, the corporations 

practice their accustomed method of top-down hierarchy to lift lowly users into the 

avatar's "god sphere." Be as gods, the hidden god thus decrees—but it is technology 

and its invisible priests (those who control the servers) who are the real avatars of the 

god sphere. When the Internet2 "descends," and when avatars are standardised and 

cybercash perfected, we will be looking out upon a world that we cannot even 

imagine, because it has been imagined for us (Vesna, "Ars Electronica," 168-180).

Soon we may even have trouble determining if avatars are "real" people or 

virtual identities due to the latest photo-realistic technologies that are being 

developed. A most striking example is the recent partnership of NASA with 

TGraphco Technologies to develop a product called Digital Personnel. TGraphco 

Technologies, Inc. (G-TEC) has acquired the exclusive worldwide rights to a patent 

pending technology that makes it possible to create photo-realistic animated humans 

for e-commerce and e-support applications. NASA's Jet Propulsion Laboratory (JPL) 

and the California Institute of Technology (CalTech), Pasadena, CA, developed the 

technology. Current enhancements, focused on applying this technology to 

commercial applications, are now underway at JPL under a co-development effort 

sponsored by G-TEC. Digital Personnel is a human-image animation computer 

system that manipulates stored images of a person's facial movements in response to 

phonemes (the smallest units of speech). The system is driven by language rather than 

by manual animation controls (G-TecK). The result is photo-realistic animation of a 

person speaking. With Digital Personnel we witness an emergence of a digital body 

combined with a database and agency, a photorealistic avatar with the ability to 

replicate a person in multiple places, without actually being present.
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I interviewed Peter Rothman on December 31, 1996 at MetaTools INC. in 
Carpinteria, California. His company, DIVE, was acquired by MetaTools, and he is 
currently the Director of Research & Development.

MediaMOO, see: http://www.cc/gatech.edu/fac/Amy.Bruckman/MediaMOO. To connect to 
MediaMOO from a UNIX host telnet: mediamoo.cc.gatech.edu 8888 - From a VMS host, type: telnet 
mediamoo.cc.gatech.edu/port=8888

Avatar III - the Crypt, see: http://wwwavatar.co.uk/.

I interviewed Rose on May 29, 1997. In RL (real life), she works in a social security office.

For an example of a "code of conduct" in an online game, see: 
http://games, world.co.uk/code_of_conduct.html.

6 For extensive research on Time Warner's GMUK, see: "The Psychology of Cyberspace." 
http://wwwl.rider.edu/~suler/psycyber.

7The Palace, see: http://www.thepalace.com/welcome/index.html
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Chapter 5: Database Aesthetics1
Avatars are ultimately containers of data about people who created 

representations of themselves in cyberspace. This data is usually stored, retrieved, 

archived and used by those who control the servers, in academic, business or art 

context.

It is of great importance for artists who are focused on working on the networks to 

consider the historical background of databases and to make ambitious efforts at 

archiving, cataloguing, and organising information. Database organisation and 

interface design directly implicates interface design, or what many are referring to as 

Information Architecture—the design of information spaces that determine how we 

navigate, access, and retrieve data. When referring to the data, I mean information 

that is static, waiting to be accessed in some form. Information is a more dynamic 

form of data, connected to searching and assembling into specific configurations, 

which is referred to as knowledge.

Cataloguing, archiving, and arranging information as objects, images, or 

words is very much related to knowledge production and the building of institutions. 

Printing press technology opened the doors to the last great wave of knowledge 

production—which resulted in an enormous number of books and the development of 

academic and publishing markets. We are now at a point where once again there is an 

enormous effort to catalogue and organise the vast information available through the 

Internet as a new establishment and virtual "institution" emerges.

Artists working on the networks are essentially concerned with the creation of 

a new type of aesthetic that involves not only a visual representation, but invisible 

aspects of organisation, retrieval, and navigation as well. Data is the raw form that is 

shaped and used to build architectures of knowledge exchange and active commentary 

on the environment depends on the vast, intricate network with its many faces.

What emerges when considering the landscape of digital data on the networks 

is the reconnection of "libraries" as depositories of knowledge and "museums" as the 

exhibitors of creative commentary on our current state of being. In other words, text, 

image, and object, are not separated institutionally anymore, nor does text assume 

primacy or authority over image anymore. What is still being established is how
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these libraries and museums will materialise and who will participate in this collective 

effort of information architecture.

Information Architecture and Knowledge Production

If we consider the invention of the printing press as the first wave of 

information overload, we can safely consider ourselves immersed in the second, 

tsunami wave—and we can easily conclude that the effects of technology on human 

consciousness to which Marshall McLuhan pointed earlier in this century have 

amplified tenfold in the face of the new technologies (McLuhan 144). Crucially, we 

must begin to think about the relationship between consciousness and our 

organisation and dissemination of data. And once again we must reconsider how the 

organisation of data reflects our collective shifts in perception and our relation to 

information and knowledge.

Knowledge production is undergoing radical re-organisation due to the huge 

amount of data being systematically digitised and made available on the Internet. 

This digital reorganisation means that we can anticipate the relatively fast-paced 

demand for and creation of new systems and establishments. Artists are in a unique 

position to participate in this process as "Information Architects," using data as raw 

material.
How one moves through a physical space such as a building or a particular 

room is very much determined by the way an architect has conceived it. In the 

context of art, consider movement through the Guggenheim or the Museum of 

Modern Art in Balboa. The buildings can be understood as sculptures, meta-art 

pieces in their own right. The work presented within these spaces, in other words, 

cannot be viewed without some sense of their containers. Similarly, when navigating 

through various software "containers" and inputting our data, we are very much 

following the established parameters of information architecture. With some of the 

more blatant moves to create "standards" that include not only the information 

architecture but also our online identity and the use of agents, the idea of an 

overarching meta-software that is used by one and all is alarming.

Marcel Duchamp's establishment of concept over object in art and his 

eventual decision to give up painting entirely in order to become a freelance librarian
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at the Bibliotheque Saint Geneveive in Paris not only challenged the museum system 
and the idea of what can be counted as art, but also drew attention to the intersections 
of information and aesthetics. The relationship between aesthetics and information 
continues to develop as the World Wide Web radically redefines libraries and 
museums, and many clues and opportunities await us in terms of discovering the 
directions libraries are taking as they undertake vast projects of digitisation. As 
communication media becomes more and more integrated into the very fabric of our 
societies, the creation of the artists' "myth" and media personae is central to their 
output, no matter what media they may utilise. Artists continue to recognise the rich 
potential of information to be used as art, envisioning such things as world 
encyclopaedias, global libraries, and the building of personal media personas. Self- 
documentation that ensures the life of the artist's work is expanded into 
documentation of context and, in some cases, becomes the work itself. Buckminster 
Fuller's Chronofiles and Andy Warhol's Time Capsules are good examples of this 
practice. Visions of the World Brain of H.G. Wells, the Memex of Vannevar Bush, 
and the Xanadu of Ted Nelson are not primarily concerned with content, but rather, 
they shift our attention toward the way we organise and retrieve the stored 
information. Their work has contributed to what we know now as the World Wide 
Web, which acts as a window to the vast collective effort of digitisation, whether 
organised or not.

"Guinea Pig B" and the Chronofile
During the course of my research, I had the good fortune of being in close 

proximity to the Buckminster Fuller Institute in Santa Barbara, California, and to have 
full access to its archives. I was stunned when I first realised the scope of the archives 
(considered to be one of the largest archives of a single individual in the United 
States)—both by its sheer size and by the enormous discipline Fuller had to exercise 
throughout his lifetime in order to consistently document every aspect of his life. It 
also struck me that very few have the privilege to access this archive because of its 
location and the fragility of the materials. The output during Fuller's lifetime as 
documented in the Chronofile is astounding: 300,000 geodesic domes built around the 
world, five million Dymaxion World Maps, twenty six published books and twenty 
eight patents. 2 The institute is eager to have Fuller's work accessible to the larger
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public and has been digitising the archive and uploading it to the web site. But the 

amount of data is truly enormous, takes on many different forms, and because of the 
nature of his work, is very difficult to classify. 3

Buckminster Fuller began a chronological record of his life in 1907, and in 

1917 at the age of twenty-two, he named it Chronofile. Fuller conceived of 

Chronofile during his participation in World War I, when he served in the Navy as a 

secret aide to the admiral in command of cruiser transports that carried troops across 

the Atlantic. After the war, he was charged with amassing a record of the secret 

records of all movements of the ships and the people on them. He was impressed by 

the fact that the Navy kept records chronologically rather than by separate categories 

such as names, dates, or topics. Inspired by the Navy's cataloguing system, Fuller 

decided to make himself the "special case guinea pig study" in a lifelong research 

project of an individual bom at the end of the nineteenth century (1895), the year "the 

automobiles were introduced, the wireless telegraph and automatic screw machine 

were invented, and X-rays discovered" (Fuller, "Critical Path," 128). Along with his 

own documentation, Fuller was keenly interested in keeping a record of all 

technological and scientific inventions of the time. He thought it would be interesting 

not just to cull the attractive sides of his life, but also to attempt to keep everything: 

"I decided to make myself a good case history of such a human being and it meant 

that I could not be judge of what was valid to put in or not. I must put everything in, 

so I started a very rigorous record." (Fuller, "Synergetics Dictionary," 324). He 

dubbed himself "Guinea Pig B" (B for Bucky).

In 1927, Fuller became even more ambitious. He decided to commit his entire 

professional output to dealing with planet Earth in its entirety, its resources and 

cumulative know-how, rather than harnessing his output for personal advantage; he 

undertook, in his own words, "to comprehensively protect, support, and advantage all 

humanity instead of committing my efforts to exclusive advantages of my dependants, 

myself, my country, my team"(Fuller, "Critical Path," 25).

Fuller knew few people, and perhaps none, would understand his professional 

commitment to be a practical one, but since he firmly believed that it was, he worked 

to leave proof behind affirming this belief, and he proceeded to do so in a scientific 

fashion. At the end of his life, in addition to the Chronofile, which is considered to be 

the heart of his archives, he left behind the Dymaxion Index, blueprints, photos,
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patents, manuscripts and a large number of random elements. He saved all his 
correspondence, sketches, doodles made during his meetings, backs of envelopes and 
newspaper-edged notes—everything possible that was a record of his thoughts. He 
saved all films, videos, wire and tape recordings, posters announcing his lectures, 
awards, mementoes, relevant books, everything he published at various stages, all 
indexes, drafting tools, typewriters, computers furniture, file cabinets, paintings, 
photos, diplomas, and cartoons. He also kept an inventory of what he termed World 
Resources, Human Trends and Needs, and all the World Game records. The World 
Game was one of the first computer game concepts whose goal was to educate global 
thinking. Collections of data named World Resources and Human Trends and Needs 
was also intended to be used for this purpose. He assures his readers that the files 

includes many unflattering items such as notices from the sheriff and letters from those 
who considered him a crank, crook, and charlatan (McLuhan and Fiore 75).

Collecting and archiving for Fuller did not stop with himself, but extended to 
data collection of world resources as well—a project which became even more 
ambitious with the introduction of computer technologies:

I proposed that, on this stretched out reliably accurate, world map of our 
Spaceship Earth, a great world logistics game be played by introducing into 
the computers all the known inventory and whereabouts of the various 
metaphysical and physical resources of the Earth. This inventory, which has 
taken forty years to develop to high perfection, is now housed at my Southern 
Illinois University headquarters. (Fuller, "Utopia or Oblivion," 112)

Fuller is a great example of a person who became progressively concerned 
with documenting not only his own life, but also the world around him in the form of a 

database. With the advent of the computer he had plans to document all of Earth's 
data, and although he did not succeed during his lifetime, Fuller would be pleased to 

see that there is a massive collective effort to document every aspect of our lives today, 
from our molecular and cellular structure to all of our acquired knowledge throughout 

history.
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Libraries/Museums, Text/Image Databasing

The universe (which others call Library) is composed of an indefinite, perhaps 
infinite, number of hexagonal galleries, with enormous ventilation shafts in the 
middle, encircled by low railings. From any hexagon the upper and lower 
stories are visible, interminably. The distribution of galleries is invariable. 
(Borges 79)

Borges's Library of Babel is often recalled when describing the endlessly 
evolving World Wide Web and our state of information overload. The underlying 
history of "information overload" arrives with the introduction of the printing press 
and the resultant need, and first efforts during the Renaissance, to organise knowledge 
and collections. Organisation of the sudden proliferation and distribution of books 
into library systems happened in tandem with categorisation systems of collections 
being established by museums. Excellent examples in this respect are the curiosity 
inscriptions of Samuel Quiccheberg, considered the first musicological treatise, and 
Guillio Camillo's Memory Theatre of the 1530s. Quiccheberg's treatise offered a 
plan for organising all possible natural objects and artefacts, which he accomplished 
by creating five classes and dividing each into ten or eleven inscriptions. This treatise 
allows for explorations today of the institutional origins of the museum. Camillo, on 
the other hand, created a theatre that could house all knowledge, meant to give the 
privileged that accessed this space actual power over all of creation. The structure 
took the form of an amphitheatre and was composed of a viewer on stage facing seven 
tiers of seven rows—not of seats, but of drawers and cabinets containing text and 
objects (Meadow and Robertson 224).

Current cataloguing systems generally fall into two types: those treating the 
item as a physical object and giving it a number or code encapsulating data about its 
acquisition and storage, and those that communicate the intellectual content of a work 
and locate it within a system of such classifications. This former type of cataloguing, 
which began with Diderot and D'Alembert's Encyclopedic (1751-1772), codifies and 
systematically delineates the relationships of all branches of knowledge. The latter 
goes back at least as far as the Library of Alexandria (circa 100 BC), which was 
organised by the writer's discipline (e.g., history or philosophy) and subdivided by 
literary genres.
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Libraries and museums have continuously intersected and impacted one 
another throughout their respective histories. For instance, Quiccheberg, who was a 
librarian, recorded the initial organisational system of museum collections. Museums 
are essentially "object oriented" keepers of visual memory much in the way that 
libraries are keepers of textual memory. However, the architectures of museums 
determine the size and even type of collections they will accommodate, which 
necessarily limits their inclusiveness; rarely, for example, do museums accommodate 
art that involves ephemeral media.4 Libraries, on the other hand, accommodate the 
documentation of all printed matter produced by museums as well as have a close 
relationship to the inclusive research paradigm of academia.

Digital technology is fast eroding established categories by making it possible 
to store all of the objects traditionally separated by media or form as bits, a continuous 
stream of data. As such, this technology endangers the institutions that have been 
established to store specific types of data and indeed, even the way knowledge is 
passed on at universities. It is becoming more and more difficult for academics to 
work effectively within the established departmental, specialised categories and 
structures of print libraries. The World Wide Web challenges the primacy of word 
over image by collapsing them, and further, it functions to erode the boundaries 
between museums and libraries, which is true of its impact on many other institutional 
frames as well. 5

Many of our current practices of cataloguing and archiving knowledge in 
museums and libraries are rooted in a continuous push toward specialisation and the 
division of the arts and humanities from the sciences. The introduction of computers, 
computer networks, and the consequent World Wide Web, however, has created a 
whole new paradigm. The organisational systems established by libraries and 
museums are not adequate for the vast amount of digital data in contemporary culture; 
consequently, we must consider new ways of thinking about information access and 

retrieval.
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Memex and the World Brain

Science has provided the swiftest communication between individuals; it has 
provided a record of ideas and has enabled man to manipulate and to make 
extracts from that record so that knowledge evolves and endures throughout 
the life of a race rather than that of an individual. (Bush 29)

One of the first visionaries of how computers may be used to change the way 

we work with information overflow in the future was Vannevar Bush, who was the 

Director of the Office of Scientific Research and Development in the United States 

and coordinator of the activities of some six thousand leading American scientists in 

the application of science to warfare. His seminal essay, "As We May Think," not 

only impacted thinkers when it was published in 1945, but continues to be read 

today. 6 In this essay, Bush challenged scientists to turn to the massive task of making 

our bewildering store of knowledge more accessible after the fighting ceased. Bush 

made the point that the number of publications had become so overwhelming that it 

was difficult to keep track, remember, and recognise an important document.

It is in "As We May Think" that Bush introduces his prophetic concept of the 

Memex, or Memory Extension, an easily accessible, individually configurable 

storehouse of knowledge. Bush conceives of the Memex through myriad other 

technologies he describes in this essay as well: the Cyclops Camera, a photographic 

device "worn on the forehead" as well as film that can be developed instantly through 

dry photography, advances in microfilm, a "thinking" machine, and a Vocoder, which 

he describes as "a machine that could type when talked to." He predicted that the 

"Encyclopaedia Britannica could be reduced to the volume of a matchbox.. .A library 

of a million volumes could be compressed into one end of a desk." Bush's proposed 

mechanisms are based on a rational organisational system, which would solve and 

control the endless flow of information.
Around the same time Bush was developing the concept of the Memex 

machine, H.G. Wells was imagining collective intelligence through his concept of a 

World Brain. He formulated this idea in a collection of scientific essays about 

"constructive sociology, the science of social organisation" ("World Brain" xi) 

collected in his book, World Brain. Here he proposed that only well-coordinated 

human thinking and research could solve the massive problems threatening humanity.
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In the 1995 edition of World Brain, Alan Mayne writes a seventy-page introduction 
on contemporary technological developments, particularly the Web, that parallel 
Wells's ideas. Without any knowledge of computer systems, Wells proposed the 
World Brain as a continuously updated and revised comprehensive encyclopaedia as a 
result of a systematic collaborative effort of a world-wide group of scholars, 
intellectuals, and scientists.

Alongside Bush's Memex, Wells's vision was prophetic of Douglas 
Engelbart's ideas about collective intelligence through the use of technology. 
Directly inspired by Bush, Engelbart pursued his vision and, among other key 
innovations, succeeded in developing a mouse pointing device for on-screen 
selections. Drawing on his experience as a radar operator in World War II, Engelbart 
envisioned how computers could visualise information through symbols on the 
screen: "When I saw the connection between the cathode-ray screen, an information 

processor, and a medium for representing symbols to a person, it all tumbled together 
in about a half an hour" (Rheingold, "Virtual Community," 65).

Engelbart's seminal essay, "The Augmentation of Human Intellect," in turn 
came to the attention of J.C.R. Licklider, who had also been thinking about the 
connection between human brains and computers. Licklider's equally visionary paper 
around the same time, "Man-Computer Symbiosis," predicted a tight partnership of 

machines and humans in which machines would do the repetitive tasks, thereby 
allowing humans more time to think (Licklider).

At the Massachusetts Institute of Technology where he was a researcher and 
professor and also affiliated with the top-secret DOD research facility, Lincoln 
Laboratory (also associated with MIT), Licklider, together with his graduate student, 
Evan Sutherland, helped usher in the field of computer graphics. Later he moved to 

the Advanced Research Projects Agency (ARPA) and, through his Defence 
Department connections, funded Engelbart's Augmentation Research Centre (ARC) 

at the Stanford Research Institute which produced the first word processors, 
conferencing systems, hypertext systems, mouse pointing devices and mixed video 
and computer communications. Engelbart's ARC became the original network 

information centre that centralised all information gathering and record keeping about 
the state of the network. Engelbart was particularly concerned with "asynchronous
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collaboration among teams distributed geographically" (Rheingold, "Virtual 

Community," 72).

Xanadu

When I published Computer Lib in 1974, computers were big oppressive 
systems off in air-conditioned rooms. In the 1987 edition of Computer Lib— 
the Microsoft edition!—I wrote, "Now you can be oppressed in your own 
living room!" It has gotten far worse. (Nelson, "Today's Horrible Computer 
World")

In 1965 Ted Nelson coined the terms "hypertext" and "hypermedia" in a paper 

to the Association of Computing Machinery's (ACM) twentieth national conference, 

referring to non-sequential writings and branching presentations of all types (Nelson, 

"The Hypertext,"). Five years earlier, he designed two screen windows connected by 

visible lines that pointed from parts of an object in one window to corresponding parts 

of an object in another window. He called for the transformation of computers into 

"literary machines" which would link together all human writing, and he saw this 

associational organisation of computers as a model of his own creative and 

distractible consciousness, which he described as a "hummingbird mind" (Nelson, "A 

File Structure,"). 

Nelson defined hypermedia as:

.. .branching or performing presentations which respond to user actions, 
systems of prearranged words and pictures (for example) that may be explored 
freely and queried in stylized ways. They will not be "programmed" but rather 
designed, written and drawn and edited by authors, artists, designers and 
editors. Like ordinary prose and pictures, they will be media and because they 
are in some sense "multi-dimensional," we may call them hypermedia, 
following the mathematical use of the term "hyper." (Nelson, Computer Lib, 
133)

Nelson's vision of how information may be accessed associatively using a 

computerized system is what completed the pieces of the puzzle that finally resulted 

in what we now know as the World Wide Web. This was Nelson's Xanadu, a next 

generation vision of Well's World Brain. To this day, Nelson continues to work on 

his Xanadu project, proposing alternatives to the monolithic system being built by 

corporations such as Microsoft. He maintains that the Xanadu system is extremely 

different from that of HTML or any other popular system. The Xanadu connective
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structure consists of both links and transclusions, in which a link is a connection 

between things that are different and a transclusion is a connection between things 

that are the same. But, while it was still in development, Tim Berners-Lee came up 

with what we know today as the World Wide Web, which completely overshadowed 
Xanadu.

According to Nelson, "Project Xanadu was the explicit inspiration for the 

World Wide Web (see Tim Berners-Lee's original proposal for the World Wide Web), 

for Lotus Notes (as freely acknowledged by its creator, Ray Ozzie) and for HyperCard 

(acknowledged by its developer, Bill Atkinson); as well as less-well-known systems, 

including Microcosm and Hyperwave" (Nelson, "Xanalogical Media").

With the introduction of a GUI (graphic user interface) to the vast repository 
of information on the Internet, Fuller's Geoscope, Bush's Memex, Wells's World 

Brain, and Nelson's Xanadu were suddenly collapsed into one huge infrastructure 

driven by the combined interests of corporations and academia. Because of the 

seemingly impossible task of organising the existing Internet into a cohesive and 

controllable communication network, the joint efforts of industry and academia have 

put plans in place for Internet 2, which, unlike the original Internet, is very much a 

planned enterprise.

Digital Library Projects - Ghost of Alexandria
The Great Library of Alexandria, constructed by Ptolemy I in second century 

BC., housed the papyrus scrolls that were the sum total of written knowledge of the 

ancient world within its corridors. The library was a huge archive, a place where the 

total wisdom of mankind could be gathered, preserved, and disseminated. After 

partial destruction in 47 BC, it was further damaged by Aurelian in 272, and then was 

finally demolished by Emperor Theodosius's Christians in an anti-paganism riot in 

391 AD.7 Even after it was completely destroyed, the Library of Alexandria remained 

a legendary testimonial to the immense human drive to gather and codify knowledge 

(Canfora).
Ambitions to collect and archive all of human knowledge are alive and well 

today in the private sector as well as in universities. The private sector is focusing 

primarily on collecting images, thus laying down the foundation for the future 

museum and commerce systems for art. Universities, on the other hand, are putting
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their efforts towards digitising existing libraries, thereby making all of this 
information accessible for scholarly work. How and where these efforts will merge 
will be interesting to follow, particularly in light of Internet 2, which is a joint effort 
of industry and academia.

Currently there are a significant number of networked projects digitising 
libraries around the world: The British Electronic Libraries Programme is a three- 
year initiative involving some sixty projects; the G7 nations have launched similar 
projects; and in the US, the National Digital Library Program has been in the works 
since 1994. These projects promise to initiate a significant shift in the way 
information is stored, retrieved, and disseminated. A good example of how broad and 
ambitious these initiatives have become is the National Initiative for a Networked 
Cultural Heritage (NINCH). This organisation is comprised of sixty-eight member 
organisations representing museums, archives, and scholarly societies, the 
contemporary arts, and information technology. The goal is to create an actively 
maintained, international database with "deep data" on the projects developed by a 
geographically distributed team. Ironically, NINCH is led by Rice University in the 
US and King's College in the UK, which, together with the dominant language of the 
Internet, unfortunately reinforce colonial legacies rather than use this opportune time 
to involve marginalized nations in the process (NINCH).

My personal contact with these efforts was a large-scale digital library project 
called Alexandria Digital Library (ADL) at UC Santa Barbara. ADL is an ambitious 
project connected to a larger digital library initiative. Its core is the Map and Image 
Laboratory of UC Santa Barbara's library, which contains one of the nation's largest 
map and imagery collections as well as extensive digital holdings. My partner, 
Robert Nideffer was hired in 1997 to direct the user interface design and 
implementation for the ADL project. He immediately hired Nathan Freitas, the 
programmer who developed the VRML worlds for Bodies© INCorporated. As a 
member of the advisory committee for this project, this experience was invaluable in 
helping me understand how large-scale research projects function and the issues that 
faced the team of people working in a distributed fashion.

In regard to the ADL, UC Santa Barbara is only one node of a large 
organization that has evolved with a view to becoming the next Alexandria. Its core 
is the Map and Image Laboratory of UC Santa Barbara's library—but, in addition,
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ADL has joined forces with the University of California Division of Library 
Automation, the Library of Congress, the Library of the US Geological Survey, and 
the St. Louis Public Library, as well as university research groups including the 
National Centre for Geographic Information and Analysis (NCGIA), an NSF- 

sponsored research centre established in 1988 with sites at UCSB, SUNY Buffalo, 

and the University of Maine (all three sites of which are involved in the project); the 
UCSB Department of Computer Science; the Centre for Computational Modelling 

and Systems (CCMS); the UC Santa Barbara Department of Electrical and Computer 
Engineering; the Centre for Information Processing Research (CIPR); the UC Santa 
Barbara Centre for Remote Sensing and Environmental Optics (CRSEO), a partner in 
the Sequoia/2000 project; and the National Centre for Supercomputer Applications 
(NCSA). There is also significant involvement by the private sector, including Digital 
Equipment Corporation; Environmental Systems Research Institute (ESRI) in 
Redlands, CA, a developer of spatial data handling software and geographic 
information systems; ConQuest; and the Xerox Corporation (Alexandria Digital 
Library). It is awe inspiring to see the amount of organisation and resources needed 
to pursue this project, and the number of faculty from a variety of disciplines that 
have a collective drive to create a system that will make data accessible and allow for 
some type of "control" over access and knowledge networking. If juxtaposed with a 
few other major efforts to "digitise all of knowledge," one begins to truly wonder 
what kind of role artists working with information and networks assume and indeed 
whether we will be able to effect coding or aesthetics in significant ways at all.

Corbis Image Library
Aspirations of a "digital Alexandria" are by no means limited to the academic 

world. In the private sector, the Corbis Corporation, owned by American billionaire 

Bill Gates, pursues the largest endeavour of this kind. In 1995, Corbis, termed 
Gates's "image bank empire," announced that it had acquired The Bettman Archive, 

one of the world's largest image libraries, which consists of over sixteen million 

photographic images. Doug Rowin, CEO of Corbis, has announced that the 
company's objective is to "capture the entire human experience throughout history" 
(Hafner 88-90). Microsoft is spending millions of dollars to digitise the huge resource 

being collected by Corbis from individuals and institutions, making it available online
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for a copy charge. The idea of one man, the wealthiest on earth, owning so much of 

the reproduction process not only makes many nervous (if not paranoid), but also 
contradicts the democratic potential of the medium. Charles Mauzy, director of media 
development for the Bill Gates-owned company, has said that the "the mandate is to 
build a comprehensive visual encyclopaedia, a Britannica without body text" 
(Rappaport, "In His Image").

The archive, around which all of Corbis' activities centre, consists of 

approximately a million digital images. It is growing at a rate of forty thousand 

images a month, as pictures from various realms of human endeavour—history, the 

arts, entertainment, nature, and science—are digitised. So far, it has largely focused 
on photographic acquisition, with work from such renowned professionals such as 
Ansel Adams, Galen Rowell, Laura Dwight, Shelley Gazin, and Roger Ressmeyer. In 

addition, Corbis has commissioned several dozen photographers to work around the 
world to fill the Corbis catalogue—an increasingly sought-after assignment. Corbis 

also holds archival material from the Library of Congress, rare Civil War photos from 

the Medford Historical Society in Oregon, as well as nineteenth and early twentieth 
century photo portraiture from the Pach Brothers, as well as works from dozens of 

other collections. But what got the art world to finally pay attention is Corbis's 
amassment of rights to digital images from museums, including works from 

institutions such as Saint Petersburg's State Hermitage Museum, the National Gallery 
of London, the Royal Ontario Museum, Detroit Institute of Art, Japan's Sakamoto 

archive, the Philadelphia Museum of Art and the 16 million item Bettmann Archive, 
which houses one of the world's richest collections of drawings, motion pictures, and 

other historic materials (Rappaport, "In His Image").
In early July 1996, Corbis, which was already online with its digital gallery,

o

opened its archive directly to commercial customers. Armed with a Tl connection 

and a password supplied by Corbis, these clients can access the database directly and 

search for images by subject, artist, date, or keyword. Once the images are presented 

online, they are culled; selected images can be ordered with a mouse click. Because 

of the shortage of bandwidth and the length of time it takes to download images 
averaging 35 Mbytes each, orders are sent out overnight on custom-cut CD-ROMs. 

All images are watermarked to ensure against further unauthorised use (Lash, 
"Corbis Reaches Out"). This notion of delivering digital online content is one of the
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few constants at Corbis and has driven the company since its inception in 1989. 
Established as Gates's "content company," it was chartered to acquire a digitised art 
collection that Gates planned to display on the high-definition television screens 
installed at his futuristic waterfront stronghold near Seattle. But the philosophical 
underpinning of Corbis and its earlier incarnations—first Interactive Home Systems 
and then Continuum—was based on a grander notion, namely Gates's belief that just 
as software replaced hardware as technology's most valuable product, so too will 
content eventually replace instruction sets as the basis of digital value (Lash, "Corbis 
Reaches Out").

In late 1994, Gates stunned the art world with an audacious 30.8 million dollar 
bid at a Christie's auction for one of Leonardo da Vinci's extraordinary illustrated 
notebooks, known as Codex Leicester. Fears that the treasure would end up hidden 
away from public view were quashed when Continuum bought the rights to existing 
photographic images of the Codex from their joint owners, the Armand Hammer 
Museum of Art and Cultural Centre and photographer Seth Joel. One of Corbis's first 
major CD-ROM productions was on da Vinci's fifteenth-century notebooks in which 
he visually mused about art, music, science, and engineering, sketching prototypes of 
the parachute, modern woodwinds, the tank, the helicopter, and much more 
(Rappaport, "In His Image").

Microsoft is not limited to hoarding art related images, as evidenced by its 
TerraServer, which is dedicated to collecting aerial photographs and satellite images 
of the earth. The TerraServer boasts more data than all the HTML pages on the 
Internet, and if put into a paper atlas would be equal to two thousand volumes of five 
hundred pages each. Quantities of information are becoming truly manifest, and even 
the Internet is being catalogued and backed up for posterity (TerraServer).

Archiving the Internet
A fierce competitor to Corbis is Brewster Kahle, a thirty-seven year old 

programmer and entrepreneur who has been capturing and archiving every public 
Web page since 1996. His ambitious archival project of digital data is to create the 
Internet equivalent of the Library of Congress. Kahle's non-profit Internet Archive 
serves as a historical record of cyberspace. His for-profit company, Alexa Internet, 
named after the Library of Alexandria, uses this archive as part of an innovative
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search tool that lets users call up "out-of-print" Web pages. Along with the actual 

pages, the programs retrieve and store "metadata" as well—information about each 

site such as how many people visited it, where on the Web they went next, and what 
pages are linked to it. The Web pages are stored digitally on a "jukebox" tape drive 

the size of two soda machines, which contains ten terabytes of data—as much 

information as half of the Library of Congress. And in keeping with the Library of 

Congress, the Internet Archive does not exclude information because it is trivial, dull, 

or seemingly unimportant. What separates Alexa from other search engines is that it 
lets users view sites that have been removed from the Web. When they encounter the 

message "404 Document Not Found," users can click on the Alexa toolbar to fetch the 

out-of-print Web page from the Internet Archive (Kahle, "Archiving the Internet").

Kahle justifiably worries about the possibility of laws that would make 
Internet archiving illegal. His efforts to archive the World Wide Web implicitly 

addresses the fact that archiving for non-print materials is far more problematic in 

terms of cultural practice and focus than print materials. A good example is the 

documentation and preservation of television, which, in contrast to print archiving 

that has been a cultural priority at least since the Library of Alexandria, has relatively 

few archives preserved and those by relatively inaccessible places such as the 

Museum of Broadcasting. Although television has functioned as a premier cultural 

artefact of the latter half of this century, it is only now that it faces radical change that 

it is finally becoming clear that a lot of our heritage is in electronic form and should 

be well preserved as such. Perhaps more dire is the cultural position of video art, 

which is rapidly deteriorating and totally lacking in funds to digitise and preserve 

work from the late 1960s and early 1970s. Thus it appears that the work of digitising 

our collective knowledge is selective after all and seems to lean toward documenting 

the present and not necessarily preserving the past.

Bodies as Databases - The Visible Human Project
Perhaps the most intriguing and in some ways disturbing trend of digitisation 

and data collection is turned on ourselves, our bodies. Dissecting and analysing 

bodies has been ever present since the age of the Enlightenment when the problem of 

imaging the invisible became critical in the fine arts and natural sciences (Stafford). 

One of the most obvious examples of this is The Visible Human Project, which has its
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roots in a 1986 long-range planning effort of the National Library of Medicine 
(NLM). VHP foresaw a coming era in which NLM's bibliographic and factual 
database services would be complemented by libraries of digital images distributed 
over high-speed computer networks and by high capacity physical media. Not 
surprisingly, VHP saw an increasing role for electronically represented images in 
clinical medicine and biomedical research and encouraged the NLM to consider 
building and disseminating medical image libraries much the same way it acquires, 
indexes, and provides access to the biomedical literature. As a result of the 
deliberations of consultants in medical education, the long-range plan recommended 
that the NLM should "thoroughly and systematically investigate the technical 
requirements for and feasibility of instituting a biomedical images library" (The 
Visible Human Project).

Early in 1989, under the direction of the Board of Regents, an ad hoc planning 
panel was convened to forge an in-depth exploration of the proper role for the NLM 
in the rapidly changing field of electronic imaging. After much deliberation, this 
panel made the following recommendation: "NLM should undertake a first project 
building a digital image library of volumetric data representing a complete, normal 
adult male and female. This Visible Human Project will include digitised 
photographic images for cryosectioning, digital images derived from computerised 
tomography and digital magnetic resonance images of cadavers" (The Visible Human 
Project).

The initial aim of the Visible Human Project is the acquisition of transverse 
CT, MRI, and cryosection images of a representative male and female cadaver at an 
average of one-millimetre intervals. 10 The corresponding transverse sections in each 
of the three modalities are to be registered with one another.

The male data set consists of MRI, CT and anatomical images. Axial MRI 
images of the head, neck, and longitudinal sections of the rest of the body 
were obtained at 4 mm intervals. The MRI images are 256 pixel by 256 pixel 
resolution. Each pixel has 12 bits of grey tone resolution. The CT data 
consists of axial CT scans of the entire body taken at 1 mm intervals at a 
resolution of 512 pixels by 512 pixels where each pixel is made up of 12 bits 
of grey tone. The axial anatomical images are 2048 pixels by 1216 pixels 
where each pixel is defined by 24 bits of colour, about 7.5 megabytes. The 
anatomical cross sections are also at 1 mm intervals and coincide with the CT 
axial images. There are 1871 cross sections for each mode, CT and anatomy. 
The complete male data set is 15 gigabytes in size. [8] The data set from the
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female cadaver will have the same characteristics as the male cadaver with one 
exception. The axial anatomical images will be obtained at 0.33 mm intervals 
instead of 1.0 mm intervals. This will result in over 5,000 anatomical images. 
The data set is expected to be about 40 gigabytes in size. (The Visible Human 
Project)

The larger, long-term goal of the Visible Human Project is to produce a 
system of knowledge structures that will transparently link visual knowledge forms to 
symbolic knowledge formats. How image data is linked to symbolic text-based data, 
which is comprised of names, hierarchies, principles, and theories still needs to be 
developed. Broader methods such as the use of hypermedia in which words can be 
used to find pictures and pictures can be used as an index into relevant text are under 
experimentation. Basic research needs to be conducted on the description and 
representation of structures and the connection of structural-anatomical to functional- 
physiological knowledge. The goal of the VHP, is to make the print library and the 
image library a single, unified resource for medical information (Tfie Visible Human 
Project).

Dr. Catherine Waldby, one of the few theoreticians who has attempted to 
analyse the fascination with the Visible Human Project online, linking it to our society 
of spectacle and the medical world's practice of unemotional databasing, writes: 
"Medicine's use of data and data space is itself uncanny, drawing on the peculiar 
vivid, negentropic qualities of information to (re)animate its productions" (Walby). 
However, making visible the invisible within us, our bodies and identities, does not 
stop with dissecting the human flesh into millimetre pieces, digitising and posting it 
on the net. The human genome project goes much, much further than that.

The Human Genome Project
At around the same time that the male and female bodies were being digitised and 
made available over the Internet, major advances were being made in the field of 
molecular biology as well, and researchers were being mobilised to map the entire 
human genome. The prospect of digitally mastering the human genome has serious 
potential for making it possible to identify sources of disease and in turn to develop 
new medicines and methods of treatment. Thus, the genome project was almost 
immediately a focus of interest for the private sector which saw the possibility for 
enormous profit in gene identification, and which subsequently led to their own,
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parallel, research efforts.

Begun in 1990, the US Human Genome Project is a fifteen-year effort 
coordinated by the U.S. Department of Energy and the National Institute of Health to 
identify all the estimated eight thousand genes in human DNA, determine the 
sequences of the three billion chemical bases that make up human DNA, store this 
information in databases, and develop tools for data analysis." To help achieve these 
goals, researchers also are studying the genetic makeup of several non-human 
organisms. These include the common human gut bacterium Escherichia coli, the 
fruit fly, and the laboratory mouse. A unique aspect of the US Human Genome 
Project is that it is the first large scientific undertaking to address the ethical, legal, 
and social issues (ELSI) that may arise from the project.

One of the results of the Human Genome Project is cloning DNA, cells, and 
animals. Human cloning was raised as a possibility when Scottish scientists at the 
Roslin Institute created the much-celebrated sheep "Dolly." This case aroused world 
wide interest and concern because of its scientific and ethical implications. The feat, 
cited by Science magazine as the breakthrough of 1997 (Green, "I, Clone") has also 
generated uncertainty over the meaning of "cloning," an umbrella term traditionally 
used by scientists to describe different processes for duplicating biological material. 
To Human Genome Project researchers, cloning refers to copying genes and other 
pieces of chromosomes to generate enough identical material for further study. 
Cloned collections of DNA molecules (called clone libraries) enable scientists to 
produce increasingly detailed descriptions of all human DNA, which is the aim of the 
Human Genome Project. In January 1998, nineteen European countries signed a ban 
on human cloning. The United States supports areas of cloning research that could 
lead to significant medical benefits, and the Congress is yet to pass a bill to ban 
human cloning ("About the Human Genome Project").

Much of this ambition for digitised genomes is driven by excitement for a new 
way of thinking and working and by a Utopian vision of all information being 
accessible to everyone—the vision of a collective consciousness. But this ambition is 
equally fuelled by the potentially huge monetary returns it could generate. The most 
disturbing example is research in the field of genetics led by Carl Venter, also called 
the Bill Gates of genetic engineering. His company, Celera Genomics, released news 
of beating the US government's Human Genome Project:
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April 6, 2000-Celera Genomics (NYSE: CRA), a PE Corporation business, 
announced today that it has completed the sequencing phase of one person's 
genome and will now begin to assemble the sequenced fragments of the 
genome into their proper order based on new computational advances. Celera 
began to sequence the human genome seven months ago in September 1999. 
In addition to assembly, the company will now focus on annotating the 
sequence information and collecting additional data on genetic variations. 
("Celera Genomics")

It has been more than a decade since the US genetic engineering company, 
Genentech, made both medical and legal history, first with the discovery of the gene 
that produces insulin and then by persuading a series of US courts that it had earned 
the right to patent its discovery. Just as digital libraries funded by governments and 
developed by university consortiums have their counterparts in the corporate sector, 
so too in the sphere of biotechnology. The Human Genome Project is funding 
thousands of scientists working at universities and research labs with a generous 
budget of three billion dollars—and more to come—but the biotech world has become 
a type of a battlefield, with certain private companies refusing to share the genetic 
codes they identified and therefore claim. The case of the Staphylococus aurues, 
deadly bacteria that resists the strongest antibiotics, is an example of this conflict. 
Biotechnology and drug companies have spent huge amounts of money decoding the 
genome of the Staph, hoping to design new drugs to combat it—but they refuse to 
share their discoveries or to collaborate with federal health officials, forcing them to 
duplicate the work at a cost of millions of dollars to taxpayers. The question is still 
open and mirrors the one that is always looming over the Internet: Will information 
be available and free in the public domain, or will it be patented and owned by the 
large corporate sector? (Cimons and Jacobs A16)

Database Art Practice
Artists have long recognised the conceptual and aesthetic power of databases, 

and much artistic endeavour has used archives as a deliberate point of exploration. In 
view of activities such as those cited above, this is a rich territory for artists to work in 
on many levels. Databases and archives serve as ready-made commentaries on our 
contemporary social and political lives and even the places that are traditionally 
outlets for the work become objects for intervention. The museum as an institution, 
and the general societal attitude towards art objects, can be viewed and dissected from
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this perspective. The gallery thus becomes the public face while the storerooms are 

its private parts, with the majority of the collection residing in its hidden bowels. 

Storerooms are places where artwork resides cut off from the critical aura, and in the 

graceless form of regimented racks. Artists have produced work that comments on 

these dynamics of collection and display by museums, the institutions upon which 
they traditionally depend. 12

Marcel Duchamp's Boites-en-Valise is seen as the first critique of museum 

practice: "[it] parodies the museum as an enclosed space for displaying art... mocks 

[its] archival activity . . . [and] satirically suggests that the artist is a travelling 

salesman whose concerns are as promotional as they are aesthetic" (McAllister and 

Weil 10). After publishing an edition of 300 standard and twenty luxury versions of 

the Green Box, Duchamp devised a series of valises that would contain miniature 

versions of his artwork to be unpacked and used in museums. He commissioned 

printers and light manufacturers throughout Paris to make 320 copies of miniature 

versions of each of his artworks and a customised briefcase to store and display them: 

"In the end the project was not only autobiographical, a life-long summation, but 

anticipatory as well. As an artwork designed to be unpacked, the viewing of Valises 

carries the same sense of expectation and event as the opening of a crate" (Schaffner 

11).

In the 1970s and 1980s, artists such as Richard Artschwager, Louise Lawler, 

Marcel Broothers, and Martin Kippenberger have commented on museum practice 

using the archiving and packing practice as an anchor. Ironically, storage of fine art 

in many cases is more elaborate and careful in execution than the very art it is meant 

to protect. Perhaps anticipating the art of "containers" of interface to data, 

Artschwager takes the crate and elevates it to an art form by creating a series of crates 

and exhibiting them in museum and gallery exhibition spaces. Similarly, Andy 

Warhol (an obsessive collector in his own right) curated a show at the Rhode Island 

School of Design that consisted entirely of a shoe collection from the costume 

collection, shelf and all. The show was part of a series conceived by John and 

Dominique de Menil, who were interested in bringing to light some of the 

"unsuspecting treasures mouldering in museum basements, inaccessible to the general 

public" (Bourden 17).
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Warhol's Time Capsule project, very similar to Fuller's Chronofile, consists of stored 
documents of Warhol's daily life such as unopened mail and an enormous amount of 
margin notes, receipts, scraps, and other details of little or no importance. The 
similarities lay in the approach of not wanting to categorize the items collected or 
grant them any other type of specific or special significance. Warhol's obsessive 
collecting throughout his lifetime resulted in forty-two scrapbooks of clippings related 
to his work and his public life; art supplies and materials he used; posters publicizing 
his exhibitions and films; an entire run of Interview magazine which Warhol founded 

in 1969; his extensive library of books and periodicals; hundreds of decorative art 

objects; and many personal items such as clothing and over thirty of the silver-white 
wigs that became one of his defining physical features. Warhol also owned several 
works by Marcel Duchamp, who had a important influence on him, including two 
copies of the Boite-en-Valises (J. Smith 279).

Documentation of an artist's life is an investment in the future of the persona 
that will continue to survive in the form of information. Collecting, storing, and 

archiving are very much connected to time, to our anxiety over the loss of time and 
the speed with which time travels. We preserve the all-important self in this age of 
relentless movement by creating a memory bank that testifies to our existence, our 
unique contribution, and promises to be brought back to life by someone in the future 
who can unpack the data and place it in a space of cultural importance. How much 
we leave behind, how much shelf space we occupy, is how our importance is 

measured. According to Ingrid Schaffner, Meg Cranston makes this point in a 
compelling way in her piece, "Who's Who by Size." Edgar Alien Poe, at 633 
volumes, occupies 63.5 feet of shelf space, while Muhammad Ali, at a mere 15 
volumes, only 1.5 feet (Schaffner and Winzen 106).

Artists working with digital media, particularly on the networks, are acutely 
aware of information overflow and that design of navigation through these spaces has 

become a demand of aesthetic practice. One of the first artists who used the World 
Wide Web (with the now obsolete Mosaic browser) was Antonio Muntades. 
Muntades's project, the File Room, 14 was devoted to documenting cases of censorship 

that are frequently not available at all or else exist somewhere as dormant data.
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Similarly, Vera Frankel has created an installation that extends out onto the Web and 

addresses issues of the collection of art, specifically of Hitler's obsession: 15

A particular focus of these conversations has been the Sonderauftrag (Special 
Assignment) Linz, Hitler's little publicised but systematic plan to acquire art 
work by any means, including theft or forced sale, for the proposed 
Furhermuse in Linz, his boyhood town. Shipped from all over Europe to the 
salt mines at the nearby Alt Aussee, the collection was stored in conditions of 
perfect archival temperature and humidity, until found by the Allies after the 
war: cave after cave of paintings, sculptures, prints and drawings destined for 
the vast museum that was never built. (Frankel, "The Body Missing Project")

Frankel invites other artists to contribute their own narratives, works, and 

bibliographies to the work, thus making the piece itself become a kind of archive 

whose content does not belong to one artist alone.

Fear of the loss of originality and the revered artist persona is frequently 

connected to the endless reproductions that the digital media affords. Another source 

of fear for artists confronting new technologies is the integration of individual artists 

into the context of other works or the creation of meta-works. Of course, this is not a 

fear for those who have taken on a broader view of what "originality" can mean. 

Ultimately, artists working with digital media necessarily work in collaborative 

groups and are context providers. Indeed, the development of context in the age of 

information overload could be the art of the day. This is particularly true of the 

current artistic practice on the net in which artists frequently co-opt and summon the 

work and data of others. One of the by-products of a "global culture" is the 

emergence of meta-structures, which include physical architectures, software such as 

the browser technology that allows us to view information on the Internet via the 

Web, and artworks that are meta-art pieces, including work of not only other artists 

but of the audience itself.
During the course of my research I edited a special edition for the journal AI 

& Society dedicated to database aesthetics that included essays from artists who 

actively engage in the design of databases in their thinking and practice. Artists 

Sharon Daniel, Fabian Wagmister, Karen O'Rourke and Eduardo Kac describe and 

contextualise why and how they bring the particular data that interests to life. Lev 

Manovich, also an artist, removes himself a step from his work and analyses narrative 

in relation to database. Art historians Bruce Robertson and Mark Meadow bring in a 

historical perspective by describing Microcosms, a project very much focused on how

68



categories, collections, and displays of art in museums emerged and function. Robert 

Nideffer discusses the online mobile agent, or Information Personae (the creation of 

which he and I have been collaborating) from a viewpoint of a social scientist turned 

artist.

John Cage, in his last exhibition piece, The Museum Circle, makes a point 

about categorisation in cultural production and exhibition. In 1993, shortly before his 

death, the Museum of Contemporary Art in Los Angeles realised another version of 

The Museum Circle (the first being in Munich, 1991), in which more than twenty 

museums participated with a large number of exhibits. The Museum Circle changed 

the order of exhibition objects daily according to the principle of the I Ching. This 

constant change enabled new kinds of connections to emerge and cast doubt on any 

"truth" the works may have revealed through their former categorisation (Blume 262). 

There is an opportunity for artists to play a vital role in the development of the 

evolving database culture. If we can conceptualise and design systems that in their 

core are about change and multiple means of access and retrieval, we can truly 

anticipate that a new type of aesthetic will emerge.

Sharon Daniel, takes the idea of "Database Aesthetics" and unpacks it wonderfully:

The term "Data" originated as the plural of the Latin word datum, meaning "something 
given." In the world of experience our datum is our socially constructed, cultural context. 
Similarly, in the case of collaborative systems that "something given" is the database—a 
collection of associations, images, and texts—a context. The database is a structure that 
persists while its content evolves and is displaced. It is relational and non-hierarchical. It 
provides an initial condition or world-state at any moment in the evolution of a system.

"Aesthetics" has traditionally meant "a particular theory or conception of beauty." This 
definition has no relevance to on-line art and/or collaborative systems for which the database 
is the fundamental condition or structure out of which the work arises. A "conception" of the 
"beauty" of a database is not located in the viewer's interpretation of a static form but in the 
dynamics of how a user inflects the database through interaction with its field or frame. A 
database incorporates contradiction; it is simultaneously recombinant and indexical, precise 
and scalable, immersive and emergent, homogeneous and heterogeneous. The aesthetic 
dimensions of the database arise from the user's traversal of these irresolvable contradictions.

The database is comprised of nested subfields, which are activated, and given actual 
ontological status, by the user's trajectory through the field. Continuously emergent 
ontological states resolve as new subfields from each interaction are integrated into the field- 
changing and transforming the content and structure of that field-constituting the "art object" 
as a continuously evolving and fluid system. These are the conditions of possibility of a 

"database aesthetics" (Daniel, 198-213)
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It is important to note that Fuller did not believe in hiring professional public relations agents or 
agencies, publishing bureaus, sales people, or promotional workers of any kind. Yet, towards the end 
of his life, he did have a modest non-profit cottage-industry operation with many people working on 
the Chronofde.

The Buckminster Fuller Archive, located in Santa Barbara, California, consists of the following: 
The Dymoxian Index, which is a detailed cross-reference and index of twenty different sections of the 
Fuller archives including his personal library, office inventory, and itinerary. The index was updated 
approximately every ten years during his lifetime and now comprises twenty volumes. 
The Chronofile, which begins in 1895 and is chronologically ordered. Thirteen thousand-five hundred 
5X8 cards cross-reference the Chronofile alphabetically between 1970 and 1980.

4
University museums, a strange amalgam of qualities that do not approximate either the traditional 

library or museum, occupy a peculiarly marginalized position, and their role is yet to be defined. 
Outside of both the art marketplace and scholarly research and discourse, university museums are a 
curious entity, a floating category.

I learned about these historical aspects of organisation and collection through my involvement with 
the research project "Microcosms: Objects of Knowledge." I describe the project in Chapter 5. Also, 
see CD-ROM.

Although "As We May Think" was published in 1945 (after the close of WWII), Bush had written it 
much earlier, in the 1930's.

Twelfth-century Christians rewrote this history as an apocryphal account of the Arab General Amr 
destroying the library out of Koranic zeal.

8 Corbis online is located at: http://www.corbis.com
G

Watermarks are affixed to each online image to insure against unauthorised use; also, because the 
images contain a limited number of pixels, they blur when enlarged, rendering them of little use to 
potential image snatchers.

A contract for acquisition of this pixel-based data was awarded in August 1991 to the University of 
Colorado at Denver. Victor M. Spitzer, Ph.D. and David G. Whitlock, M.D., Ph.D. are the principle 
investigators.

A genome is all the DNA in an organism, including its genes. Genes carry information for making 
all the proteins required by all organisms. These proteins determine, among other things, how the 
organism looks, how well its body metabolises food or fights infection, and sometimes even how it 
behaves.

DNA is made up of four similar chemicals (called bases and abbreviated A, T, C, and G) that are 
repeated millions or billions of times throughout a genome. The human genome, for example, has 
three billion pairs of bases. The particular order of As, Ts, Cs, and Gs is extremely important. The 
order underlies all of life's diversity, even dictating whether an organism is human or another species 
such as yeast, rice, or fruit fly, all of which have their own genomes and are themselves the focus of 
genome projects. Because all organisms are related through similarities in DNA sequences, insights 
gained from nonhuman genomes often lead to new knowledge about human biology.

12 Curators who responded and understood artists' comments on the culture of storage, archive, and 
preservation of art have the opportunity of participating and commenting on this practice. One of the 
most impressive examples of this kind of work is a recent exhibition titled Deep Storage, organised by 
Ingrid Schaffner and Mathias Winzen. This show perhaps marks the end of a certain era, of analogue
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archiving, and the beginning of an era of digital archiving. A few projects are included in this show, 
which point to the next step of artwork generated by digital archiving and databasing.

The Green Box is actually entitled "The Bride Stripped Bare By Her Bachelors, Even." The 
nickname is coined to distinguish the Box from Duchamp's masterpiece, a sculpture of the same title 
produced between 1915 and 1928, and known simply as The Large Glass.

14 File Room online is located at: http://fileroom.aaup.uic.edu/FileRoom

15Vera Frankel's Body Missing Project on the Web is an extension of a video installation presented at 
P.S.I Museum, New York.: www.yorku.ca/Body/Missing
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Chapter 6: Bodies© INCorporated

———— Forwarded message —----—

Date: Mon, 12 Aug 1996 15:35:45 -0700 (PDT)
From: Victoria Vesna <vesna@arts.ucsb.edu>
To: Bob Beatie <shagrat@accessone.com>
Cc: Robert Nideffer <nideffer@proxy.arts.uci.edu>
Subject: Re: My Body..
Dear Bob,

Virtual Concrete was acquired by Bodies© Incorporated recently. Your body
is in Limbo INC (a subsidiary of Bodies INC). Please go to our new site
and re-order. We are sorry for any inconvenience this delay may have caused.
Sincerely, Bodies INC.

Bodies© INCorporated was conceived as a response to the need of the Virtual 
Concrete online audience to "see" their bodies and it was informed by my research of 

MOOs, multi-user worlds, cyborgs and avatars. I did not want to simply send back 
what was demanded, but answer in a way that would prompt the audience to consider 

their relationship to the Internet and the meaning of online representation.

When I uploaded the questionnaire in Virtual Concrete asking the audience to 

"order" their imaginary body, it never crossed my mind to take it much further from 
the conceptual realm. But I was intrigued by the need to be represented graphically 

and further to have these bodies somehow enact a life of their own. 1 As discussed in 

Chapter 4, this fantasy is one that could easily be manipulated into a convenient way 
to gather personal data for other purposes. As we become incorporated into this 

seemingly democratic space, we also enter a collective state that could mean loss of 

identity. It is a marketplace; it is an imaginary space.

Body Construction
The title Bodies© INCorporated is a play on words. "Bodies" is accompanied 

by a copyright symbol and "INCorporated" draws on the Latin root, "corpus," while 

alluding to a corporation—bodies are incorporated into the Internet and their 
information is copyrighted. The logo of the project is a bronze head with a copyright
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sign on its third eye, signifying the inherent contradiction of efforts to control 
information flow with New Age idealism of interconnectedness.

Figure 7: Logo of Bodies© INCorporated

Once the participants enter the project, they click through a series of legal 

notifications. My goal was to create a controlling space where the signing of legal 

documents and inputting of personal data becomes an emotional experience. These 

legal announcements were taken from the Disney Web site and edited to become non 

sensical when read carefully. The assumption is that no one is reading these 

documents, despite the fact that they take away all rights—a tactic designed to alert 

participants about the legal issues attached to their navigation through information 

space.
Upon entering the main site, participants are invited to create their own bodies 

and become "members." They have a choice of twelve textures with attached 

meanings, which are a combination of alchemical properties and marketing strategies, 

[see Appendix]
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The body parts are female, male, and infantile, left and right leg and arms, 

torso and head. The body themselves are wire frames that were donated by Viewpoint 

Datalabs. They are 3-dimensional scans that are used for medical imaging.

There are also twelve sounds to be attached to the body that can be viewed as 

an image as well.

Figure 8: Screen capture of "Auditory." 

Participants also complete a more elaborate questionnaire than the one used in 

Virtual Concrete. The participant names his body and chooses handling directions 

and comments. Once submitted to the system, the information is incorporated into the 

database and a message is automatically sent to the member via their e-mail address.

Architecture
Once they have created their body, participants may move through four 

different spaces: Home, Limbo, Necropolis and Showplace. I created Limbo as a way 

to deal with the thousands of bodies in Virtual Concrete. We had to move them to the 

new project, but because of the standards problem (discussed in Chapter 4), their 

information could not be moved in an active form. Their information was dormant, in 

Limbo. In order to activate it, people would have to log on to Bodies© INCorporated 

and reinvent themselves using the newly established parameters. To alert the 

previous participants, we sent an email message to each Virtual Concrete "body" 

notifying them of the "corporate takeover" of Virtual Concrete and inviting them to 

become members of Bodies© INCorporated. As an incentive, we promised "50 

shares" of the new project. Later, the idea of Limbo was expanded to denote a space 

where bodies that do not follow the strict rules and regulations are reduced to text 

files.
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Figure 9: Screen capture of "Limbo."

Next, I took this a step further and gave the participants that were sent to 

Limbo an option to move out in forty days by responding to a series of "legal" e-mail 

messages (a spam) that needed their signatures.

Home is represented by a large computer "motherboard" with rules and 

regulations drawn from Irvine, California, a tightly ordered, planned community.
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Figure 10: Screen capture of "Home"

Necropolis was devised for the deletion of bodies. This space was not originally 

partof my plan, but emerged out of the many requests from people who wanted their 

bodies deleted. Initially I would respond with a short e-mail:

Dear (Body name),

Bodies© INCorporated received your request for body deletion on (date). 

Unfortunately, once you have committed yourself, it is not possible to delete 

your body. Thank you very much for using our services.

Though occasionally I would manually delete a body because I felt badly for people 

who were embarrassed by the sexuality of their imaginary body, or who expressed 

fear that their boss might discover it, for the most part I remained strict about refusing 

deletions. There were repeated requests however, and even an incident when one 

person contacted the University and threatened legal action. To resolve what had 

become an uncomfortable position, I decided that we should create a space that made 

deletion very difficult, thus making a point about how posting personal information, 

even if it is fantasy, can affect our lives.

During this time I was collaborating with artist and colleague from UC Irvine, 

Connie Samaras, on a book/CD-ROM entitled Terminals. This was part of a larger 

exhibition that we organised in 1995 that included museums of four UC campuses and 

included physical exhibitions and web sites from each site. Artists and theorists were
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invited to contribute work that explored the idea of the cultural construction of 
death and, in particular, death in relation to technology. 3 As a result I was surrounded 
by materials dealing with the meaning of death. Also, I found a now defunct web site 
called The Crime Archives where graphic descriptions of murders were detailed and 
located sites describing cancer and other diseases. From these gruesome resources I 

compiled a list of "methods of death" that those who chose to delete their bodies had 
to select from in order to "die." I also mixed in some simple deaths, such as "died in 

sleep" (though the participant had to look very hard to find that one). In order to 
complete the deletion of a body, the participants had to not only choose a method of 
"death," but also write an obituary and construct a grave.

Figure 11: Screen capture of "Necropolis."

Exhibition in Physical Spaces
I soon received invitations to exhibit the project from people who noticed it 

via the Web, and not through the usual art world channels. But my problem was to 
discover ways in which a project designed to exist on the Net could be exhibited in a 

gallery space and not be compromised.
I arrived at a solution for this problem during an early installation of Bodies© 

INCorporated at the Santa Barbara Museum,4 when I invited local people who had 
previously created "bodies" to the opening and projected them on the museum ceiling. 
To my delight, they treated this as a special event, bringing their friends and families 
to see "their" body exhibited in a privileged cultural space. Thus the audience was
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moved out of the background and became part of the exhibition. I realised that this 

could be a new form of portraiture and decided to further develop this approach.

For the exhibition at the San Francisco Art Institute in 1997,1 searched for e- 

mails with domains based in San Francisco to identify people in San Francisco who 

had created bodies and notified them of their participation in this event. I output the 

selected bodies onto slides and projected them on the walls and columns of the gallery 

and also projected the web site on the main wall. These bodies were privileged by 

their location and given more shares in the project as a reward.

Figure 12: Installation view, San Francisco Art Institute, 1997. 

This strategy proved successful and I decided to take it a step further while in 

residence at the Art House in Dublin the following year. I asked the curator to set up 

appointments with people he found important in his professional life and then met 

with these people in the gallery and helped them build a "body." At the end of my 

stay, these bodies were output to slides and projected on the outside of the building 

during the opening. Though I was not able to be present for this event, I heard later
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that it was successful. This approach became at once performative and participatory 
while localising a medium that is inherently about distance and globality.

Figure 13: Installation view, Art House storefront gallery, Dublin, 1998.

Showplace was devised to address exhibition not only online but in privileged 
physical spaces such as galleries and museums. I asked Peter Weibel, who curated 

the net condition exhibition at the ZKM, to compose a list of people that he 
considered important to his immediate environment. I came to Karlsruhe to meet with 

everyone in person, and helped each one build a body.
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Figure 14: Screen capture of ZKM Bodies

But what is particularly important about this group is that these people are 

closely linked in "real" life and very busy—and these bodies will be used as the first 

step in building a series of databases of interconnected people for my future project, 

Community of People with No Time. ZKM Bodies was on exhibit as part of the net 

condition show and, at the time of the submission of this thesis, is part of the exhibit 

Anagramatic Bodies, also at the ZKM, and curated by Peter Weibel.

In addition to the four spaces, a chat was added as well as a newly emerging 

"Marketplace." The chat was never meant to have people communicate with each 

other, but rather, has a simple bot that responded to all queries with random quotes 

from dead philosophers. Whatever a participant typed, he received an automatic 

response, [see Appendix]
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...where you can be 
textually engaged or 
engaging...

TYPED ENTRY ...or so the body says...

Figure 15: Screen capture of the chat window.

The Marketplace is a space that takes the idea of exchanging data and 

marketing "products" such as t-shirts and caps emblazoned with a copyright logo. 

Here participants have the illusion of gathering more shares in the project by 

participating:

Every time you logon as a member, you receive 1 share

Every time you create a body that receives the approval of the Bodies© 
INCorporated Board of Directors and Advisory boards, you receive a 
minimum of 10 shares.

Every time you submit a 'dead philosopher quote', that receives the approval 
of the Bodies© INCorporated Board of Directors and Advisory boards, you 
receive a minimum of 10 shares.

Every time you submit an idea that is used in the project, you receive 10 
shares.

If your body is chosen to be exhibited in Showplace, you will receive a 
generous compensation of shares. (Value dependent on the institutional 
prestige).

When you acquire 500 shares you are promoted from a Bodies© 
INCorporated member to the status of an Adept - you will gain building 
permissions (proposals are submitted to the Board of Director Architexts for 
review.)

When you have acquired 1000 shares, you are promoted from a Bodies© 
INCorporated Adept to an Avatar - this allows direct communication with the 
Board of Directors.
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Two aspects continue to intrigue me about the work: the ever-growing 

database being generated on the Internet and the latest demand for "community." In 

the next two chapters I will discuss the results of my research into the meaning of 

working with database as an aesthetic, and in the chapter that follows it, I will discuss 

the meaning of community. Both issues directly inform the conceptualisation of the 

Information Personae as well as the project Datamining Bodies.

The project I envisioned was complex and I needed help to develop and produce it. My partner, 
Robert Nideffer, worked with me on framing the spaces I imagined and Nathan Freitas, a musician and 
programmer created all the CGI scripts and VRML spaces. Ken Fields, a Ph.D. music student, 
composed all the sounds.

In 1993,1 completed a three-year project called "Another Day in Paradise" that dealt with the city of 
Irvine,California, one of the most elaborately planned communities in the United States. I drew from 
this research when designing "home". See: Vesna, V. "Another Day in Paradise and Virtual Concrete: 
Preserved Palms, Concrete and Telepresence". Leonardo 31, No. 1, pp. 13-19. MIT Press.

3See: http://vv.arts.ucla.edu/terminals

Bodies© INCorporated was part of a large exhibition surveying historical artists' representations of 
bodies entitled, "Figuratively Speaking," at the Santa Barbara Museum of Art, Santa Barbara, 
California, November 1996.
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SECTION II: VISUALISING THE INVISIBLE
Chapter 7: Mapping and Information Architectures

"Life," materialised as information and signified by the gene, displaces 
"Nature," pre-eminently embodied and signified by the old-fashioned 
organisms. From the point of view of the Gene, a self-replicating auto- 
generator, "the whole is not the sum of its parts, [but] the parts summarise the 
whole." (Haraway, "Deanimations," 183)

While researching this thesis, I had the good fortune to be in close proximity 
to the Buckminster Fuller Institute in Santa Barbara, California, and to gain full 
access to their archived materials. 1 I spent many hours there fascinated by Fuller's 
persona and the enormous amount of information he left behind particularly because 
he had had contacts and relationships with some key personalities within the 
framework of my historical interests, including artists from the historic Black 
Mountain College, 2 scientists and philosophers. But of all the materials/ideas I 
perused there, I was most intrigued by the principle of tensegrity that Kenneth 
Snelson, one of Fuller's students at Black Mountain College, had developed. 3 As a 
result of my growing fascination with tensegrity, I became particularly interested in 

patterns that appear in natural systems and began to think about how tensegrity 
principles might be applied to the visualisation of online multi-user spaces.

In 1944, Erwin Schrodinger (1887-1961), an Austrian physicist who 
developed wave mechanics,4 '5 wrote a short book, WJiat is Life?, in which he 
advanced a hypothesis about the molecular structure of genes. Schrodinger's book 
stimulated biologists to think about genetics in novel ways and opened a new frontier 
of science—molecular biology. This new field unravelled the genetic code and 
ushered us into an age when we began perceiving our own physical architecture as 

"information." Coincidentally, that same year, George R. Stibitz of the Bell 
Telephone Laboratories produced the very first general-purpose, relay-operated, 

digital computer (Goldstine 115-116). Now, half a century later, we are at the 
threshold of biologically driven computers and anticipate an enormous paradigm shift 
from industrial-based digital mechanics to ubiquitous computing that becomes a true 
extension of our bodies. Perhaps when the most compelling question that has puzzled 

philosophers and scientists alike is answered—how complex structures evolve out of
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random collections of molecules—we will have no choice but to move on to the next 

evolutionary stage. But, identifying and describing the molecular puzzle pieces will 

do little if we do not understand the rules for their assembly.

Biologist Lynn Margulis questions if there is a relationship to these underlying 

biological principles between our own bodily architecture and our societal 

organisations—and an entire field of consciousness studies is inquiring what we know 

now about neurones in our brain and their relationship to consciousness.6 In 1980, 

biologists Humberto R. Maturana and Francisco J. Varela published an influential 

book, Autopoieses and Cognition, in which they establish that cognition is rooted in 

relationships at the cellular level (Manturana and Varela). 7 Their independent and 

collaborative research in biology that intersects with cognitive psychology and 

neuroscience in relation to consciousness has been widely debated and studied. A few 

publications and a decade later, Varela states:

I guess I've had only one question all my life. Why do emergent selves, virtual 
identities pop up all over the place, creating worlds, whether at mind/body 
level, the cellular level of transorganism level? This phenomena is something 
so productive that it doesn't cease creating entirely new realms: life, mind and 
societies. Yet, these emergent selves are based on processes so shifty, so 
ungrounded, that we have an apparent paradox between the solidity of what 
appears to show up and its groundlessness. That, to me, is a key and eternal 
question. (Varela 210)

Any network, be it the brain or the Internet, has two ingredients: nodes and 

connections. How networks are designed and the implications of their design are 

critical questions for information architects. Thus understanding basic principals of 

nature and the various systems humans have devised to in order to function in, and to 

control, the natural world is essential when thinking about how these underlying 

biological principles might be incorporated into network design.

As I have already described in Chapter 5, great efforts are being made to map 

the human genome, to digitise the entire human body, and to digitise entire print 

libraries and other cultural artefacts. Donna Haraway, a cultural critic who frequently 

focuses on the implications of scientific practice, speaks about the new fetishism of 

mapping: "Map making itself, and the maps themselves, would inhabit a semiotic 

domain like the high-energy physicists' 'culture of no culture,' the world of non- 

tropic, the space of clarity and uncontaminated referentiality, the kingdom of 

rationality" ("Deanimations," 185). Gene mapping, according to Haraway, is a
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particular kind of spatialisation, she calls "corporealisation." She defines this as "the 
interactions of humans and non-humans in the distributed, heterogeneous work 
processes of technoscience.., The work processes result in specific material-semiotic 
bodies—or natural-technical objects of knowledge and practice—such as cells, genes, 
organisms, viruses and ecosystems" ("Deanimations," 186). Haraway, with a 
background in the sciences, has the unique ability to translate to the interested lay 
audience current scientific concepts, developments, and innovations with a unique 
critical viewpoint. This chapter examines the information architectures of nature that 
Haraway speaks to and looks at the various informational topographies that are 
emerging in the biological sciences mapping the human body or the genome, and in 
the computer sciences mapping information activities on the networks.

Two critical pieces of the puzzle for my next piece, tensegrity and the 
buckminsterfullerene, are not only important as principles to consider when designing 
online public spaces, but also offer a fascinating story that brings us back to the 
discussion of the "Two Cultures" I mentioned in the Introduction.

Tensegrity and Fuller shapes.

We have gradually been learning how to substitute various inanimate 
mechanical parts in our total human organic assembly. We have also been 
learning how to synthesise more and more of the atomic and molecular 
ingredients of our organic assembly. We have also been learning from the 
virologists' DNA-RNA about all unique biological-design programming of 
various biological species. We have also been learning that you and I and 
"life" are not the physical equipment we use. "Life" itself is entirely 
metaphysical—a pattern integrity. (Fuller, "Critical Path," 342)

In January 1998, Donald E. Ingber8 published an article in the Scientific 
American in which he makes the extraordinary claim that he has recognised a 
universal set of building principles that guide the design of organic structures, from 
simple carbon compounds to complex cells and tissues. This article provided a great 
deal of inspiration for my practice and reaffirmed my belief that the architectural 
principles endorsed by Fuller might prove relevant to building information 
architectures. In his article, Ingber stated that "identifying and describing the 
molecular puzzle pieces will do little if we do not understand the rules of their 
assembly"(30). Ingber had researched these rules of assembly for two decades and
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had discovered the fundamental aspects of self-assembly. For example, in the human 

body large molecules self-assemble into cellular components known as organelles, 
which self-assemble into cells, which self-assemble into tissues. Ingber discovered 

that an astoundingly wide variety of natural systems—including carbon atoms, water 
molecules, proteins, viruses, cells, tissues, humans, and other living creatures are 
constructed by a common form of architecture known as tensegrity.

Tensegrity takes us back to 1948 and Black Mountain College where 
Buckminster Fuller taught and worked with Kenneth Snelson, a young student who 

came under his spell along with John Cage and many others. 9 Deeply inspired by 

Fuller, Snelson developed a prototype employing discontinuous compression which 
Fuller later coined tensegrity. Tensegrity (tensional integrity) was at the heart of 

Fuller's universe. After some time passed, Fuller ceased to credit Snelson for the 

prototype, causing a deep rift between the two men for decades. In a letter to R. 

Metro of the International Journal of Space Studies, Snelson says he has been 
"deeply troubled that most people who have heard of 'tensegrity' have been led to 

believe that the structure was a Bucky Fuller invention, which it is not.. ." ("Not in 
My Lifetime"). It should also be noted that at approximately the same time, David 
Georges Emmerich, working in France, independently developed the same principles 

as Snelson's tensegrity, calling his structures "autotendants"—self-tensioning systems 

(Erickson and Braley, "Tensegrity").

Tensegrity is attractive to researchers from different fields because of its 
inherent capacity for both stability and flexibility. Depending on the materials used, 

tensegrities can be very flexible, or they can be completely rigid and quite strong, 
even while appearing flexible and fragile. This strength makes them suitable in some 

architectural contexts, where their sparing use of materials makes them economically 

beneficial. Tensegrity demonstrates ephemeralisation—doing more with less.

In tensegrity theory, all forces can be generalized as pushes or pulls—with all 

systems making use of both and with the pulls integrating the separative pushes. The 

importance of the integrative pulls is that as tension components, they need only a 
fraction of the mass of the compression components. Compression components, on 
the other hand, can be broken down into sub-components that include both pushes and 

pulls. Well-designed tensegrities can take substantial structural damage before 

collapsing because a tensegrity network automatically distributes all forces evenly to
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all components. This results in structures that are cheaper, lighter, and stronger—with 

each component, whether tension or compression, playing a small, non-crucial role 
(IngberSl).

But as we can see from recent scientific discoveries, these are nature's 

principles, not inventions by men, regardless of the method used to discover them. 

The ongoing battle of egos between Fuller and Snelson ultimately becomes more 

interesting from the perspective of the meaning of authorship and ownership than in 

establishing who is entitled to the credit. The two men had a continuous debate over 

the ownership of tensegrity principles that peeked in 1980 when Fuller wrote Snelson 

a twenty-eight-page letter in which he clarified his point of view on this issue. 10 The 

letter was in response to Snelson's one page letter in which he once again claimed to 

be the inventor of tensegrity and takes issue with Fuller for having his students imitate 

his sculpture. Snelson demands:

I would ask you please to explain to me at last—directly, not through an 
aide—why you have been purposely dishonest in this entire matter. And, 
why, now that I have so established myself as a world-renown artist with these 
structures, that you take it as your prerogative to plagiarise further, through the 
imitative skills of these young students. Do your ends justify these means? 
(Letter to Buckminster Fuller)

Snelson included a letter Fuller had written to him thirty years earlier in which 

Fuller claims that if Snelson had demonstrated the structure to an art audience it 

would have not rung a bell like it did in him [Fuller], who had been seeking this 

structure in his "Energetic Geometry." Indeed, in this letter from 1949, Fuller clearly 

credits Snelson with the tensegrity prototype: "The name Ken Snelson will come to be 

known as a true pioneer of the realised good life and good will" (Letter to Kenneth 

Snelson).
In Fuller's lengthy response to Snelson in 1980, it is clear that he wanted to set 

the record straight and that both men had a lot of mutual resentment towards one 

another. But this letter also exemplifies the contradiction that so often marked 

Fuller's persona—because although he states rightly that "inventors cannot invent nor 

obtain patents on eternal principles—cosmic laws of the Universe" -he had patented 

the principles of tensegrity eighteen years earlier in 1962 (Letter to Kenneth Snelson). 

The disagreement between Fuller and Snelson not only brings to the forefront issues 

of authorship, but also points to potential problems in collaborative work and in the
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difference between artists who may arrive to discoveries through pure intuition versus 
a more scientific method. Clearly Snelson was inspired and would not have arrived at 
the prototype of tensegrity without Fuller's passion for moving away from the cube to 
the triangle as the primary stable structure. But there is no guarantee that Fuller 
would have arrived at this structure on his own either, even with all his experience 
and expertise. In this sense, it is ironic that a young art student discovered these 
principles, and not Fuller, an engineer with a strong mathematical background and 
substantial experience in searching for universal systems. Neither man owns this 
principle, as Fuller himself says, but the credit does go to Snelson for being the one 
who brought this principle into existence. Fuller however, had a vision for tensegrity 
that went much further than that of building physical structures. He recognised the 
universality of tensegrity in the solar system and planetary systems, in macro and 
microcosmic structuring of invisible tensional gravity, and in atomic structures—and 
even as a child he was absolutely convinced that triangulation was absolutely 
necessary for structural stability.

Be as it may, Fuller seems to have been right in his estimation that the 
principles of tensegrity operate universally. Donald Ingber writes: "... in the 
complex tensegrity structure inside every one of us, bones are the compression struts, 
and muscles, tendons, and ligaments are the tension-bearing members. At the other 
end of the scale, proteins and other key molecules in the body also stabilise 
themselves through the principles of tensegrity" (Ingber 32). Using a simple 
tensegrity model of a cell built with dowels and an elastic cord, Ingber has shown how 
tensegrity structures mimic the known behaviour of living cells. A tensegrity 
structure, like that of a living cell, flattens itself and its nucleus when it attaches itself 
to a rigid surface and retracts into a more spherical shape on a flexible substrate. 
Understanding the mechanics of cellular structures could lead to new approaches to 
cancer therapy and tissue repair and perhaps even to the creation of artificial tissue 
replacements (Ingber 30-39).

Ingber talks in his article and about the molecule that was named after Fuller, 
the buckminsterfullerene, and is well acquainted with the work of both Snelson and 
Fuller. In 1983, he wrote a letter to Fuller in which he stated,

The beauty of life is once again that of geometry with spatial constraints as the 
only unifying principle. It is of interest to note that, as presented in the
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accompanying paper, cancer may be then viewed as the opposite of life 
resulting from a breakdown of this geometric hierarchy of synergetic 
arrangements, (qtd. in Edmonson 257).

I am not alone in my fascination with the tensegrity principles. Donald Ingber has 

analyzed the tensegrity of cellular structures, while Robert Connelly, Walter 

Whiteley, and others have studied it mathematically. Myriad people have built their 

own tensegrity models using the books of Anthony Pugh and Hugh Kenner as 

guides" and tensegrity puzzles and toys have been manufactured for decades.

Discovery of the third carbon molecule: Buckminsterfullerene

Frequently the artist had conceived of the patterns or arrangements before the 
scientists had found their counterparts in the infra- or ultra-visible realms. The 
conceptual capability of the artists' intuitive formulation of the evolving new 
by subconscious coordinations are tremendously important. (Fuller, "Utopia or 
Oblivion," 111)

Figure 16: Buckyball

In the 1960s, Gyorgy Kepes, then Director of the Centre for Visual Studies at 

MIT, took uniformly sized black and white photographs of non-representational 

paintings by many artists. He mixed them all together with the same size black and

89



white photographs taken by scientists of all kinds of phenomena through microscopes 
and telescopes. Then, together with his students, he classified the mixed up 
photographs by pattern types. What they found is not only that it was difficult to 
distinguish which was art and which was science, but when they looked at the backs 
of many art pieces, frequently they predated the scientific counterpart (Fuller, "Utopia 
or Oblivion," 113).

Buckminster Fuller related this story in one of his lectures and had a similar 
experience in 1962 when chemist Sir Aaron Klug observed geodesic structuring of 
viruses and wrote to Fuller telling him of his discovery. Fuller wrote back 
immediately with the formula for the number of nodes on a shell (lOf + 2, varying 
according to frequency) as confirmation of Klug's hypothesis, and Klug answered that 
the values were consistent with the virus research (Edmonson 239). It is important to 
note that geodesic domes were utilised worldwide fifteen years before electron 
microscopy enabled detection of virus capsids. In 1982, Klug won a Nobel Prize for 
his "structural elucidation of important nucleic acid-protein complexes," and has been 
described as a "biological map maker," a Magellan "charting the infinitely complex 
structures of body's largest molecules" ("A Map Maker of Molecules").

A much more dramatic proof of Fuller's inventions was demonstrated only a 
year after his death when a carbon molecule remarkably resembling his structures was 
discovered by a group of scientists working at Rice University in Houston, Texas. 
During an experiment involving the use of laser beams to evaporate graphite, 
scientists Harry Kroto, Rick Smalley, Bob Cur and their students, identified a set of 
conditions in which the C60 species could be produced in an incredible numbers 
relative to any other cluster. The extraordinary stability of the molecule prompted the 
researchers to look its structure. When the researchers recalled the structure of the US 
Pavilion at the Montreal Expo '67, it helped them realize that the molecule consists of 
twelve regular, same-size pentagons and twenty regular, same-size hexagons (Kroto 
162-163). This molecule is the third modification of carbon to be discovered, the 
other two being graphite and diamond.

What makes this discovery unique is that it occurred from the merging of two 
separate lines of research. Kroto was investigating the composition of mysterious 
long chain carbon molecules that have been detected in stardust, and was particularly 
interested in how such molecules might form in the outer flares of stars. He learned
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that Smalley had built a laser-powered device that would vaporise almost any 
substance and travelled to Rice to use it. The graphite experiment combined their 
experiences and interests and brought cluster physics and astrophysics together in a 
chemical exercise. The group discovered that when they vaporised carbon in a 
chamber filled with inert helium gas, an extremely strange thing happened: the carbon 
molecules formed into clusters, most of which contained 60 atoms, and they were so 
stable that the scientists could only theorize that the molecules must have arranged 
themselves into hollow, closed shells. When the scientists reported their discovery of 
the globular framework, the findings met with considerable scepticism. At the time, 
most chemists would have said that such a structure could not exist as a stable 
molecule. It was assumed that any such configuration would have to be flat (Supple 
A3). But by 1990, other labs had begun making the clusters in bulk, and the ball 
shape was confirmed. In addition, numerous forms were found, composed of 
interlocking hexagons and pentagons. The number of variations may be infinite. The 
hollow shape of the molecules provides a convenient container for one or more atoms 
of other elements, thus allowing for many new substances to emerge.

In honour of Fuller, these molecular clusters were named 
"buckminsterfullerenes" by Kroto and Smalley, and were later nicknamed 
"buckyballs." Their discovery spurred a revolution in carbon chemistry and a 
profusion of new materials: polymers, catalysts, and drug-delivery systems. The 
discovery has also been important to research in physics and has resulted in novel 
insights into superconducting substances and may also help explain the origin of the 
cosmos (Zimmer 30). In 1996, Robert F. Curl, Jr., Richard F. Smalley from Rice 
University in Houston, and Harold W. Kroto from the University of Sussex in 
England, shared a Nobel Prize for their collaborative discovery (Supple A3).

Although the discoverers were honoured with a Nobel Prize, there are a few 
who have pointed to this possibility earlier, but received no response. In the same 
way that Fuller's message of stable, structures that utilize the tensegrity principles 
was too early for its time, the discovery of the molecule had to wait. As early as 
1966, David Jones of the UK considered the possibility of graphite sheets curling up 
into hollow ball-like molecules. In 1970, Fiji Osawa of Japan suggested the existence 
of C60 with a truncated icosahedral shape based purely on symmetry considerations. 
In 1973, D.A. Bochvar and Elena G. Galpern of Moscow carried out some theoretical
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calculations that led them to postulate the great relative stability of a 60 molecule with 

a truncated icosahedral shape (Hargittai 336).

Whereas cells were regarded as the basic building blocks of living organisms 

during the nineteenth century, the attention shifted from cells to molecules toward the 

middle of the twentieth century when geneticists began to explore the molecular 

structure of the gene. Biologists were discovering that the characteristics of all living 

organisms—from bacteria to humans—were encoded in their chromosomes in the 

same chemical substance and using the same code script. After two decades of 

research, biologists have unravelled the precise details of this code. But while they 

may know the precise structure of a few genes, they know very little of the ways these 

genes communicate and cooperate in the development of an organism. Similarly, 

computer scientists may be well versed in networked technologies but have no clue as 

to how and why the Internet exploded as it did—organically and spontaneously.

Network Topologies
The most common organisational pattern identified in living systems is

networking. Since the 1920s when ecologists began studying food chains, recognition 

of networks became essential to many scholars in different forms. Cyberneticists in 

particular tried to understand the brain as a neural network and to analyse its patterns. 

The structure of the brain is enormously complex, containing about 10 billion nerve 

cells (neurones), which are interlinked in a vast network through 1,000 billion 

junctions (synapses). The whole brain can be divided into sub-networks that 

communicate with each other in a network fashion. All this results in intricate 

patterns of intertwined webs, networks nesting within larger networks (Varela, 

Thompson, and Rosch 94).

The foundations for the dynamical system theory were laid at the turn of the 

century by one of the greatest mathematicians of the modern era, Jules Henri 

Poincare. Poincare introduced a visual mathematics that is based on patterns and
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relationships known as topology. Topology is a geometry in which all lengths, 

angles, and areas are distorted at will. Because of these continuous transformations, 

topology is known popularly as "rubber sheet geometry." Among the problems 

Poincare analysed in this way was the three-body problem in celestial mechanics—the 

relative motion of three bodies under their mutual gravitational attraction—a problem 

that no one was able to solve.

When one tries to depict the figure formed by these two curves and their 
infinity of intersections... [one finds that] these intersections form a kind of 
net, web, or infinitely tight mesh; neither of the two curves can ever cross 
itself, but must fold back on itself in a very complex way in order to cross the 
links of the web infinitely many times. One is struck by the complexity of this 
figure I am not even attempting to draw. (Capra 127)

When making the analogy to communication networks driven by computers, one can 

easily see how self-regulating systems can emerge. 12 Self-regulation is a key concept 

to consider when envisioning design of online environments. In order to understand 

how these networks function, it is necessary to look at the patterns that develop on 

these communication networks and the best way to do that is to look at visualisation 

of network activities.

There have been a growing number of researchers who are working on 

visualising the network geographies, mapping data use. As the networks continue to 

expand with unbelievable speed, systems administrators increasingly look more to 

visual representation of data to give them a quick overview of the status. Martin 

Dodge at the Centre for Advanced Spatial Analysis, University College, London, has 

put together an impressive array of various research efforts to visualise the Internet. 

Network topology maps typically show things such as traffic information flow; 

however, more and more scholars are recognising the value of visualising network 

topologies for analysing social, demographic, and political information flow. To my 

mind, this is the beginning of the art and science of visualising and analysing patterns 

of communication networks and the mapping of our online societies, of viewing 

ourselves as a particular organism—and it is precisely here that we have rich territory 

for artists working on the networks.
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One of the first and most memorable mappings of Internet traffic emerged just 

before the introduction of the World Wide Web. This was the result of a visualisation 

study by NSFNET (National Science Foundation Network), undertaken by artists 

Donna Cox and Robert Patterson in 1992 at the NCSA (National Centre for 

Supercomputing Applications), University of Illinois at Urbana-Champaign, USA. 

The visualisation was a high-definition computer animation spanning a two-year 

period and represented the rapid growth of networking traffic in the US that exceeded 

tens of billions of bytes per day. It was presented for the first time publicly at 

SIGGRAPH '92. 13

Since the NCSA visualisation, attempts to map the information flow of the net 

have grown tremendously. Martin Dodge, a geographer and researcher in the Centre 

for Advanced Spatial Analysis (CASA) at the University College in London has 

assembled an impressive collection of various network visualisations. He categorises 

these efforts into the following categories: conceptual, artistic, geographic, trace 

routes, census, topology, information maps, information landscapes, information 

spaces, ISP maps, Web site maps, surf maps, and historical maps. 14 The conceptual 

maps show the key information domains and the interrelationship between them. The 

artistic category covers the literary, art, film, television, and game representation of 

cyberspace, which strongly influences how these spaces are imagined or mapped in 

our minds. 15 Geographic maps of cyberspace include the NCSA visualisation as well 

as many more that are truly striking such as the SaVi (satellite visualization) system 

that show the orbital patterns satellites create around the earth.

As the Internet grew, it became more difficult to read the endless list of 

"hops" information takes along the way, and graphical representations became a 

practical need for "quick reads" of how information travels. Visual trace routes 

follow paths that data packets take on the Internet and are particularly fascinating. 

Census maps are statistical maps of connectivity levels in countries around the globe. 

Visual topologies of the net are also concerned with network traffic. The Cooperative 

Association for Internet Data Analysis (CAIDA) specialises in mapping and analysing 

large scale Internet traffic path data. Information maps are analogous to conventional 

land-use maps used in city planning. The aim of these maps is to help in the search 

and retrieval of information. A fascinating example is the "satellite" maps of 

Alphaworld, a large 3D multi-user virtual worlds run by Alpha Worlds. 17 Maps of
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Internet Service Providers (ISP) and Internet backbone networks are mostly created 

for promotional purposes—to demonstrate the large bandwidth and good connections 

available. Web site maps are created by web masters to help users navigate and 

search complex web sites. Perhaps the most impressive example to date is the Site 

Manager from SGI, which visualises the entire hyperlink web structure in a 3D sphere 

that can be easily rotated and zoomed into. 18 Surf Maps are dynamic tools for 

visualising Web Browsing, tracing movements visually through hyperlinked 

information space. Finally, there are historical maps showing the first few drawings 

of the ARPANET drawn at UCLA (University of California at Los Angeles) in 

1969. It is truly amazing to see how much the Internet has grown in thirty years. 

But just as the original network was not designed for people but rather for the 

machines, so again we see most visualisation efforts of the networks based on 

disembodied information. What about the people who are creating this vast network?

Topologies of networked social spaces
At this time there are very few efforts in visualising and mapping the 

communication patterns in online communities. Judith Donath from the Media Lab at 

MIT has made the first steps in this direction with her Visual Wfio project, a map of 

social patterns of an electronic community. She directs the SMG (Sociable Media 

Group), which further explores new forms of social interaction on the net and is 

currently developing a series of projects that attempts to visualise social activity. 

Together with Fernanda B. Viegas, Donath is developing Chat Circles, an abstract 

interface to real-time conversations on the Internet. 20 The colour, size, and location 

of the circles are used to represent the structure and dynamics of the conversations. 

Warren Sack, also a graduate of MIT has been developing a system called the 

Conversation Map that organises and visualises very large-scale conversations. 

Another example worthy of mention is PITS (Population Information Terrains), a 

visualisation technique being developed by Dave Snowdon and his colleagues at 

University of Nottingham, UK. PITS is an advanced VR (Virtual Reality) system that 

allows multiple participants to interact with information and collaborate with each

other. 22

My fascination for the visualisations on the Internet has led me to consider 

how it may be taken a step further by connecting some biological principles to the
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social, human networks. Molecular biology has moved us towards a perception of our 

physical selves as information and the genetic decoding of our bodies has further 

emphasised this tendency. The question is how to humanise the information once 

again, and avoid viewing the graphical representations as pure pattern. As Katherine 

Hayles argues, information was defined as pattern by Claude Shannon, 23 founder of 

information theory, and resulted in abstracting information from a material base that 

meant it was unaffected by changes or context (19). Just as graphical representations 

of ourselves in cyberspace, the avatars, are merely masks for our databases, so too 

these topologies can become abstracted maps, suffering the same fate of geographical 

maps. The problem I faced echoed Varela's question of emergent selves, "the 

paradox between the solidity of what appears to show up and its groundlessness." I 

decided to attempt to make a move from the graphical representation of the physical 

body to the energetic body, using the principles of "energetic geometry," tensegrity. 

In the next chapter I describe the process of developing my most recent work, 

Datamining Bodies, a natural evolution from Bodies© INCorporated resulting from 

the research I conducted in the area of information architectures.

Coincidentally, I moved from Santa Barbara to Los Angeles (or from UCSB to UCLA) at the same 

time that the Buckminster Fuller Institute Archives were moved to Stanford University.

2 A brief list of the stellar people who have moved through Black Mountain College: Josef Albers
(designer from Bauhaus, directed the College until 1949); Merce Cunningham (choreographer); John 
Cage (composer); Arthur Penn (film director); Phillip Johnson (architect); Martha Graham (dancer); 
Erik Satie (playwright); Kenneth Snelson (sculptor); Elaine de Kooning (painter).

Kenneth Snelson is now an internationally renowned sculptor.

Wave mechanics is the version of quantum physics that was initially developed by Erwin Schrodinger 

in 1926. The idea came from the work of Louis de Broglie via Albert Einstein. De Broglie pointed the 
way to wave mechanics with his idea that electron waves "in orbit" around an atomic nucleus had to fit 

a whole number of wavelengths into each orbit, so that the wave neatly bit its own tail, like the 
alchemical symbol of the worm Ouroboros (Gribben, John. 1998. Q is for Quantum. An Encyclopedia 

of Particle Physics. New York: The Free Press).

5 It should also be noted that Schrodinger received a Nobel Prize for his work on wave mechanics.

6 Microbiologist Lynn Margulis has championed for decades her theory that new species originate not 

just in genetic mutation but in symbiosis as well-the merging of two separate species. The Gaia 
concept is that aspects of Earth's atmospheric gases and surface rocks and water are regulated by the
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growth, death, integration and other activities of living organisms. The Gaia Hypothesis was defined 
by James Lovelock as a complex of physical, chemical and biological interrelationships that work like 
a living organism. See: Lovelock, James. Gaia: A New Look at Life. Oxford Univ. Press, 1987. Lynn 
Margulis and Dorion Sagan. Slanted Truths: Essays on Gaia, Symbiosis and Evolution. Copernicus 
Books, 1997.

For an excellent analysis of Varela and Maturana's work, see Katherine Hayles, How We Became 
Posthuman, Chapter 6: The Second Wave of Cybernetics: From Reflexivity to Self-Organization, pp 
131-159.

g
In addition to being a professor in pathology and a member of Bioengineering at MIT, Donald Ingber 

is the founder of Molecular Geodesies, Inc., a company that creates advanced materials with 
biologically inspired properties.

Kenneth Snelson is now an internationally renowned sculptor.

Fuller's first letter to Snelson is dated December 22, 1949. Kenneth Snelson's letter is dated 
December 31, 1979. Fuller's fourteen-page response is dated December 22, 1980.

To see these influential models first hand, see Anthony Pugh's An Introduction to Tensegrity. 
(Berkeley: U. of California P., 1976) and Hugh Kenner's Bucky; A Guided Tour of Buckminster Fuller 
(New York: Morrow, 1973).

Indeed, it is even possible that the Internet as we know it is an organism that emerged out of people 
connecting to each other.

I was co-ordinating a networking art project, International Painting Interactive, at the same 
conference and happened to see this memorable presentation. International Painting Interactive was 
presented at SIGGRAPH '92 in Chicago.

14See: http://www.cybergeography.org.

15 The most significant literary works in this respect are Neuromancer (1984) and Snowcrash (1991). 
Movies such as Iron (1982) and the more recent Matrix (1999) also contribute to the imaginary 
cyberspace very different from the Internet as it is. For art projects addressing network mapping, see 
Guggenheim's Cyber Atlas: cyberatlasguggenheim.org .

16 Robert Thurman and Patrick Worfolk at the Geometry Centre, University of Minnesota, developed 
the SaVi system. John Quarterman and colleagues at the Matrix Information Directory Services 
(MIDS) are leaders in the mapping and analysis of the Internet geography. They produced the Internet 
Weather Report (IWR), which dynamically maps the condition of the Internet measured by timing 
network latencies six times a day from MIDS HQ in Texas to over four thousand domains around the 
world.

17 For more on Alpha Worlds, see: Martin Dodge, 1999. "Explorations of Alpha World: The 
Geography of 3-D Worlds on the Internet." http://www.casa.ucl.ac.uk/martin/ibg99.pdfA; also see: 
http://www.activeworlds.com/satellite.html

18 To access SGI's Site Manger, go to: http://www.cybergeography.org/atlas/sitemgrjarge.gif.

19 To access these historical maps on the web, see: 
http://www.cybergeography.org/atlas/historical.html.

20 See Donath and Viegas's Chat Circles at: www.media.mit.edu/~fviegas/chat-circles_CHI.html.
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See Warren Sack's Conversation Map at: http://www.media.mit.edu/~wsack/CM/index.html. 

22See Snowdon's PITS at: www.crg.cs.nott.ac.uk/research/applications/pits.

Claude Shannon, along with Warren Weaver, laid the foundation of modern information theory. See: 
Shannon, Claude, and Warren Weaver. The Mathematical Theory o/Communication. 1949. 
Foreward by Richard E. Blahut and Bruce Hajek. Urbana: U. of Illinois P., 1998.
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Chapters: DatamininsBodies

When I was developing Bodies© INCorporated, I decided to address the 

audience's perceived need for visualising their ordered bodies by using highly 

detailed 3D models generated by scanning an actual human body. As "skins" for the 

body, I developed twelve textures, each with an attached meaning (see Chapter 6). 

And as Bodies© INCorporated continued to evolve, I began researching visualisation 

of networks, and learning about the principles of tensegrity in relation to natural 

systems. I was inspired to somehow utilise these principles for envisioning a different 

type of body, an "energetic body," meaning a body that is networked and built from 

information, but not de-humanised. This led me to consider some of the Eastern 

representations of the energy centers, specifically the Chakra system. "Chakras," 

which mean "wheels" in Sanskrit, are points of energy believed to run along our 

spine. Ancient Hindus formulated that there were seven of these energy wheels, each 

a different color and spinning in a clockwise direction. Interestingly enough, the 

spacing of chakras actually matches major nerve or endocrine centres 1 , while the 

colours correspond to the electromagnetic spectrum. I decided to borrow the Chakra 

structure loosely, using the colors of the electromagnetic field and shapes constructed 

from tensegrity.

Site: Coal Mine

In early 1999 I was invited to participate in a large media arts exhibition, 

Vision Ruhr, at the Zeche Zollern II/IV mine in Dortmund, Germany, that opened on 

April 13, 2000. Zeche Zollern II/IV is a coal mine that ceased operations in the late 

1950s and that had been recently converted into a museum dedicated to technology. 

The exhibition was a celebration of the move from the Industrial Age to the 

Information Age and the artists were the signifiers of this transition.
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Figure 17: Front view of the building at Zeche Zollern II/IV, site of the installation.

I decided that this site was a perfect opportunity to explore the idea of the 

mine and data in relation to the human body. 3 "Datamining" is a term used in 

computer science, traditionally defined as "information retrieval." Many metaphors 

that refer to the physical act of mining, such as "drilling" or "digging," are commonly 

used when discussing the term. "Mining" for information has become a big business 

and many products are being marketed to help people and businesses manage the 

volume of information they must deal with on a daily basis. It is also a growing field 

of study in major research universities. The sheer number of conferences and 

workshops held annually attest to this trend. 4

On the Internet, the description of datamining is:

Data mining explores mountainous databases, using automated approaches, to 
reveal meaningful patterns. The databases may contain numbers, words, 
graphs, or pictures. Data from these different sources can be pooled into data 
warehouses. Data mining algorithms can then examine numerous 
multidimensional data relationships concurrently, highlighting those that are 
noteworthy. (Kofi, "Datamining Definition")

What is striking, if not disturbing, when researching the practice of 

"datamining" information (whether it be medical, statistical or business), is the 

"inhumanity," the disassociation from the people who actually carry or contribute this 

information. With this in mind, my aim was to create a site-specific piece that 

commented on the abstraction of information by looking at the notion of mining data
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in connection to the metaphorical representations of the human body, and the false 

notion that there had been a clear-cut shift from the Industrial to the Information Age. 

I felt that the site of the now defunct coal mine was ideal for delivering a message of 

warning about the dangerous aspects of mining bodies of real people for data. The 

ceaseless collection of our personal information on the Internet, along with the 

decoding of our genome brings up many issues dealing with privacy and perception of 

self. At this time, we were weeks away from the anticipated announcement that the 

entire human genome had been decoded and I was feeling strongly that this was a 

most significant moment in human history. Like many others, I wondered who will 

own this data and how will it change the way we function as individuals, and as social 

beings (or social collectives).

My goal was to create an experience that would make the act of datamining 

uncomfortable, and raise questions about how our embodied selves become de 

personalised when reduced to information bits. At the same time I wanted to get 

away from the human looking "avatar" and abstract the body by using principles of 

tensegrity which I considered ideal for the construction of this piece because of their 

connection to the biological "architecture of life" pointed out by Donald Ingber (48). 

The reappearance of this universal set of building principles that guide the design of 

organic structures, from simple carbon compounds to complex cells and tissues, 

became the foundation of the architecture of information that would be mined by the 

audience in my piece.

Remote Collaboration

I came to the conclusion that if tensegrity structures work in physical 

architectures (as in Buckminster Fuller's domes and Kenneth Snelson's sculptures), it 

should be possible to apply the same principles to networked information spaces. 

However, I was having enormous difficulty finding someone who could both program 

and understand this type of system until I "ran into" Gerald de long, a programmer 

working in Holland, while I was doing research on the Web. De long had developed 

a system called "struck," which later morphed into "fluidiom" (fluid idiom), and was 

actively engaged in programming dynamic tensegrity structures.
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Figure 18: Tensegrity structure

In this system, synergetic geometry or "elastic interval geometries," as De 

long calls them, are used to model arbitrary database information for visualisation and 

decision making purposes, as well as for the creation of effective and aesthetic 

presentation graphics and web applications. The Fluidiom Project's inspiration was 

directly linked with Buckminster Fuller's comprehensive scientific philosophy, 

Synergistics. According to Fuller:

200.06 Synergistics shows how we may measure our experiences 
geometrically and topologically and how we may employ geometry and 
topology to coordinate all information regarding our experiences, both 
metaphysical and physical. Information can be either conceptually 
metaphysical or quantitatively special case physical experiencing, or it can be 
both. The quantized physical case is entropic, while the metaphysical 
generalized conceptioning induced by the generalized content of the 
information is syntropic. The resulting mind-appreciated syntropy evolves to 
anticipatorily terminate the entropically accelerated disorder. (Fuller, 
"Synergistics Dictionary").

I decided that the fluidiom project was exactly what I was looking for, and in 

February 2000,1 contacted de long via e-mail, introducing my research and concept. 

He immediately understood the idea of creating a networked human information 

architecture, using "energetic geometries," and before long we were collaborating on 

Datamining Bodies. The following month, Gerald came to Los Angeles and we spent 

a week working together on how my ideas could connect to the tensegrity structures 

he had been developing using the Java programming language. From that point on, 

we collaborated remotely and did not meet again until the opening of the exhibition. 

At UCLA, I began collaborating with David Beaudry, a Ph.D. student in music who
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composed and spatialised the sound-scapes to be used in the physical installation. 

David and Gerald collaborated on the sound interface online, and met for the first 

time just days before the exhibition to set up the work. This kind of Internet 

collaboration would not have been possible until very recently. Initially, my intent 

was to create a site-specific piece that was networked, with the idea of continued 

further remote development. However, we found that the connection at the exhibition 

site was slow, only a modem was available, and we had to shift to creating both an on 

and off line version. Datamining Bodies was the only networked piece in the 

exhibition and it required a fluid collaborative process, along with a constant network 

connection.

Figure 19: Installation view, Zeche Zollern II/IV, April 13, 2000. 

Unfortunately, the curators were still functioning under the traditional assumptions of 

how the artistic processes work and did not understand that unlike the projects not 

utilising networks, the work would not be "finished" for the opening. Similar to 

software release, this was a beta version, with many more to come. The opening, to
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us, represented a beginning foundation that was to be shaped and changed by the 

audience during the exhibition period. Nevertheless, we did the best we could under 

the circumstances and I decided that as long as the concept stayed intact it would be 

satisfactory to have the site-specific piece run locally and not be connected. In 

retrospect, this was not a sacrifice, but a practical decision as well, considering that 

the show was set to run for three months.

Structure

As mentioned, the structure of the piece was loosely based on the Hindu 

chakra system, with seven layers that were designed to be viewed in a vertical 

fashion, from top to bottom. Each of the shapes that were representing a part of the 

energetic body were designed by me and programmed by Gerald using the fluidiom 

"assembler," the language he created for choreographing the dynamic construction 

(growth/unfolding) process.

Each one of the abstracted shapes / structures representing the body is linked 

with strands suggestive of the DNA helix, playing on the desire to "descend" into the 

body and discover and mine for deeper levels of information. Levels are seen one at 

the time, starting from the top, each one programmed to be viewed for a specific 

amount of time before the next one is exposed. As one "descends" from one layer to 

the next, there is less and less time and more and more information. The entire 

sequence lasts 333 seconds, with all navigation connected to sound.
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Figure 20: Screen capture of level 1.

As one descends, a processed elevator sound accompanies the downward 

movement and each transition is marked with the recorded words, "keine zeit" (no 

more time). As the viewer traverses through the visuals, the sound become 

increasingly layered, and, in the end, almost cacophonous. 3 Along with the visual cue 

of the abstracted DNA helix that connects the embodied information, a "camera" 

tracks the growth/drilldown process of the viewer. Once the bottom is reached, the 

viewer is free to navigate around for a few minutes. After a period of inactivity, the 

program returns to the uppermost level.

105



Figure 21: Screen capture of "descend" from level 3 to 4.

The text of Datamining Bodies consists of fragments of news about the human 

genome project, news about the thousands of miners dying in the mines in China 

(attesting to the falsehood of the Western, industrial nation's proclamation of the "end 

of the Industrial Age"), and fragments of the essay "Mine Too" written by cultural 

theorist and Professor of German literature at UC Santa Barbara, Laurence Rickels. 6 

[see Appendix]
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Figure 22: Screen capture of level 6.

Physical Installation

The physical installation for Datamining Bodies consists of a large control 

table that was part of the original mine equipment7 and a large projection screen 

hanging from the ceiling in front of the table, with only the title of the project initially 

visible. As participants approach the table, motion sensors activate the sound. The 

only visible clue to the project is a large trackball mouse on the table. There is a 

video camera mounted above the installation that is used for tracking audience 

movements. All the other equipment is hidden in the basement below the installation 

proper. The only option is to touch the trackball—which then activates the journey 

through the abstracted body geometries.
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Figure 23: View of mining "control" table with trackball.

The audience uses the trackball to explore the geometric structures and to 

move around the various levels. Each structure has nodes, which when rolled over 

with the mouse trigger a unique MIDI sequence, modifying the sound environment. 

As mentioned, after a set period of time, the program automatically moves on, 

whether or not the person viewing it is ready or not. The images one "mines" are 

fragments of the human body culled from eighteenth century representations, MRI,
o

and CAT scans, as well as historical and contemporary images of the Ruhr mine 

itself. Sounds consist of samples from Los Angeles, the mine in Ruhr, and recorded 

fragments of Larry Rickels reading his text, [see CD-ROM]]

Online version

Just as the exhibitions of Virtual Concrete and Bodies© INCorporated in 

physical public spaces had to be conceptualised, so too was the case for Datamining 

Bodies. Virtual Concrete, like Datamining Bodies, had its initial version presented in 

the context of a gallery, which then required thought on how to extend the concept to 

the online environment. Conversely, Bodies© INCorporated started online, as a 

consequence of the Virtual Concrete project, but then I had to rethink the project 

when I was repeatedly invited to be exhibited it in public spaces, (see Chapter 3). 

Datamining Bodies was a commissioned site-specific piece that could not be easily
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replicated online, primarily for technical reasons. Further, once out of the context of 

the mine, and lacking the dramatic surround sound and motion tracking, it became a 

very different piece, and required considerable rethinking. I proceeded to work with 

Gerald on developing an applet that would allow participants to create their own 

"energetic bodies" and input their data. A site was created using the Flash software to 

give the Java portion context and connect it back to the site where the project 

originated, the mine in Germany. Clearly, there would be a much larger audience for 

the piece online than at the remote site where the physical piece was exhibited for a 

only limited amount of time. Thus, the physical space acted as a catalyst, the initiator 

of an idea that will continue to grow and develop online with the active input and 

participation of the audience.

I consider the site-specific installation of Datamining Bodies the first iteration 

of many to come. My goal is to extend the one body to many, to amplify the sense of 

time (specifically the sense of lack of time) and to introduce more interactivity and 

autonomous behaviours. I also plan to continue collaborating with Gerald de long, as 

his goals with fluidiom are very akin to my own, and I am particularly interested in 

integrating the agent technology, the Information Personae, that I have been 

developing for several years with my partner, Robert Nideffer, into the tensegrity 

structures. To achieve this, I have found it necessary to examine the existing 

development and trends in agent work. In the next chapter I present some of the 

networked agent technologies developed to deal with information overflow in order to 

provide a framework for discussing the development of our own software agent 

system.

1 For more information on chakras, see: Johari and Harish's Chakras: Energy Centers of 
Transformation (London: Destiny, 1987), or on the web see: 
http://pz.sannyas.net/quotes/chakra01.htm.

2 For more information on the Zeche Zollern II/IV, see: 
http://www.industriedenkmal.de/zollerndort/doz_text.html.

3To access the paper written for the project, see: http://notime.arts.ucla.edu/mining
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For a listing and overview of datamining products, see:
http://datamation.earthweb.com/dataw/02mine.html; for an extensive listing of papers on datamining, 
see: http://www.cs.bham.ac.uk/~anp/bibtexykdd.bib.html.

Sound became an increasingly vital component of the Datamining Bodies installation. David Beaudry 
created a multi-channel sound environment that changes based on how the visitor navigates through the 
work. The multi-channel speaker set-up creates a powerful, immersive experience for each user that 
greatly enhances their relationship to the work. The sound structure is partly environmental, and partly 
interactive. All the sound is controlled through Max, a graphical interactive programming environment 
for music and multimedia. Through specialized audio cards, the Max program allowed us to go beyond 
the standard two channels of sound, and for the site-specific installation we used six. The software, 
however, only exists on the Mac, which made it necessary to program a way to have the Mac 
communicate with the PC Linux machine through MIDI.

For the sound, David Beaudry installed 6 speakers: 4 were mounted at ear level equidistant from the 
user interface (track ball), and focused towards the center of the space (see images). They are not 
hidden from view, in order to help define the space. Two more speakers were suspended above the old 
control board roughly three meters above the surface and about a third of the way in from the perimeter 
of the space. A radio frequency video camera was mounted on the ceiling over the center of our space.

Rickels writes the following about the site:

For the new millennium old mine and factory hubs of the Ruhr valley are turning into museum 
backdrops for the digital age. This period of termination, transition, and internalization places 
visual artists in charge of the change and chance offered by a techno-social evolution that is 
still coming at us, going unstoppably. In English at least, the mining industry was retained in 
part or commemorated within the lexicon of computeracy: "data mining" raises the boundary 
issues of more controlled access to the sheer flow of data. The new Westphalian Museum of 
Industry is located in the late-nineteenth-century artifact of former life in the coalmines. The 
Museum advertises that its intent in unfolding the history of the industrial age is to put living 
conditions and human relations on center stage. Some restitution guilt presses all the 
humanitarian buttons.

7 The table had previously controlled the elevator that sent miners to the various levels of the mine and 
was therefore perfectly suited to our purpose of "sending" participants data mining.

8 Images provided generously by Dr. Toga and Dr. J. Collins at the Neuroimaging and Brain Mapping 
Lab, UCLA.
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Chapter 9: Construction of the Information Personae

The emphasis of our culture on the individual has produced a complex 

network that is at once interconnected and disconnected. The computer revolution 

turned its back on those tools that led to the empowerment of both co-located and 

distributed groups collaborating on common knowledge work. In light of this, we 

need to consider some early work of Douglas Engelbart's research group at the 

Augmented Research Centre (ARC) at the Stanford Research Institute (SRI). In the 

early 1960s this group was developing systems that promoted collaboration among 

people doing their work in an asynchronous, geographically-distributed manner. At 

the time the project started, display technologies were extremely primitive—most 

people were still using punch cards and paper tape (Engelbart and Lehtman 247). 

This was probably the biggest deterrent to successful experiments in online 

collaborative work. In order to address this problem, Engelbart and his team 

developed the first Online System, or NLS terminals. The display consoles were 

equipped with typewriter-like keyboards, a five-finger key set (a five-finger 

equivalent of a keyboard) and a mouse that Engelbart invented. Engelbart explains 

that the mouse was just a demonstration of "augmenting knowledge workers." The 

rest of the world was focused on the idea of "office automation," believing that the 

"real user" of computers was a secretary who needed tasks automated" 1 (Hunt 84). 

We have transitioned from a time when computer networks were designed 

primarily for machine-to-machine interaction, though in a fairly "dumb" fashion, to 

our present situation where computer networks largely facilitate human-to-human 

interaction. We are now approaching a time where machine-to-machine interaction 

will play a far more central role once again, though increasingly independent of us. In 

other words, we are entering an era of autonomously functioning software that 

performs work for us, what many now refer to as "agents." Perhaps this notion is yet 

another human-machine fantasy, but it also offers the possibility of being a means of 

reclaiming our time and getting away from endless hours in front of the screen.

The combination of ubiquitous computing with agent software promises to 

change drastically the way we work and socialise. This conclusion is not unique when 

one considers the enormous efforts at work in industry and academia to develop
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online agents. But designing agency is a task riddled with philosophical and ethical 

implications with many issues of identity and privacy at its centre.

Non human-agents

It's a hot topic because it sometimes seems that there are all sorts of non- 
human entities, such as cyborgs, intelligent machines, genes, and demons lose 
in the world. Along with ozone holes, market forces, discourses, the 
subconscious, and the unnameable Other. And, or so many claim, such non- 
humans actors seem to be multiplying. For if angels and demons are on the 
decline in the relatively secularised West, then perhaps robocops and hidden 
psychological agendas—not to mention unnameable Others—are on the 
increase. (Gallon and Law 481)

In 1997, world chess champion Gam Kasparov lost for the first time against 

"Deep Blue," IBM's speedy super-computer. The match was one of the most popular 

live events staged on the Internet. The web site set up received more than 74 million 

hits representing more than 4 million users visits from 106 countries during the 9-day 

event. Kasparov himself said that his greatest wish was to posses a combination of 

human intelligence and computer memory—not a simulation of human intelligence, 

but intelligent access to the archives ("Case Study: The Anatomy of a Chess-Cast"). 

Thus, it is no longer the storing and archiving of information, but the suppression of it 

that has become a central cultural technique of the information age. And for this, we 

turn to non-human agents—to search, filter, and select the information we need.

According to traditional humanist notions, what marks human agency is 

"action" as opposed to the mere "reaction" of machines. Human action is perceived 

to be intentional, responsive, and "free." Could non-humans ever be agents? This is a 

question that philosophers, socio-biologists, theologians, science-fiction writers, 

scientists, and those working with the technologies are grappling with and that is aptly 

posed by Michael Gallon and John Law in "Agency and the Hybrid Collectif." In 

their essay they challenge the notion of human and non-human agency and make an 

important point that it is not only the relations, but also their heterogeneity, that are 

important.
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Autonomous Agents

When I refer to "agents on the Net," I mean software that is programmed to do 
specific tasks autonomously. In Chapter 3 ("Telematic Culture"), I briefly discussed 
bots, a type of primitive agent that emerged in the early days of the Net. It is 
important to note, however, that there is not just one accepted definition for an agent. 
Stuart Russel, Professor of Computer Science at UC Berkeley, and Peter Norvig, 
Computational Sciences Division Chief at NASA, authors of a widely used text book, 
Artificial Intelligence: A Modem Approach, give a very general definition of an agent 
as anything that can be viewed as perceiving its environment through sensors and 
acting upon the environment through effectors.

Autonomous agents originate primarily from artificial intelligence research. 
Object-oriented programming, human-computer interface design, control theory, 
cognitive psychology, and robotics have all contributed to the development of 
artificial intelligence developments. Thus, by definition, it is a highly 
interdisciplinary field. Michael Knapik and Jay Johnson have gathered various 
definitions of agents in their book, Developing Intelligent Agents for Distributed 
Systems 2 One generic operational feature of agents, they state, is their autonomy. 
Autonomous agents can operate without immediate intervention of humans and can 
have some kind of control of their internal state. They bring up an important 
feature—the social ability of agents.

Earlier agent-oriented approaches have often focused on a single agent with 
simple knowledge and problem solving skills or a single agent with a general 
knowledge that performs a wide range of user delegated tasks. A centralised 
approach requires huge amount of information and processing power. Such 
centralised approaches fail in software systems just as they do in political and 
organisational systems—and it follows that they may well be the wrong approach for 

developing networked social spaces.

Agents on the Net

Since the introduction of the Web and its consequent commercialization, one 
of the problems universally facing developers is how to deal with information
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overload. Search engines became the information bots and they are widely developed 

and used on the Internet. But as the search agents become more powerful, they 

overload us once again with too much information. An intelligent agent (or simply an 

agent) is a program that gathers information or performs some other service without 

the immediate presence of the user and on some regular schedule. Typically, an agent 

program, using parameters provided by the user, searches all or some part of the 

Internet, gathers information the user is interested in, and presents it on a daily or 

other periodic basis. The next generation of agents focused on classification and 

narrowing down information, returning us to issues of categorising that I discussed 

earlier when considering databases.

That navigating information would be the primary problem with the explosion 

of computer networks soon became evident to developers working in this 

environment. In the early 1990s, Internet pioneer Brewster Kahler developed the 

Wide Area Information Server (WAIS), the first system for publishing quantities of 

data in a searchable form on the Internet. WAIS helped bring commercial and 

government agencies onto the Internet by selling Internet publishing tools and 

production services to companies such as Encyclopaedia Britannica, the New York 

Times, and the Government Printing Office (Kahler, "Archiving the Internet"). As I 

mentioned in Chapter 5, Kahler is now archiving the Internet.

More recently, with the rapid expansion of the Web and the near frenzied rate 

of Internet stocks, the stakes have been raised tremendously. Browser and search 

firms are purchasing technology that improves Web navigation. For instance, search 

company Lycos bought WiseWire, which automatically organizes Internet content 

into directories and categories. In 1997, Microsoft bought Firefly, which recommends 

content to Web surfers based on profiles they submit ("Microsoft Catches Firefly").

Multi-agent systems

Agent development is shifting from a centralised agent system to collaborative 

multi-agent systems. A network of collaborating solver agents is one in which each 

agent deals with a one sub-problem. Mediator agents "match" the solutions of the 

solver agents. For instance, the Globus project, of Argonne National Laboratory and 

the University of Southern California's Information Science Institute, provides basic
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software infrastructure for computations that integrate geographically disparate 

resources. The Infospheres project at Caltech provides a distributed programming 
layer using the Web, Java and the Internet for the purposes of delivering education 
materials that are customisable for specific classes. They have three goals: Intensity 

(higher levels of engagement); Simulation (immediate ability to practice with 
consequences); and Collaboration (multi-learner and real-time access to expertise 
knowledge).4

Software agents, both independently and through their interaction with multi- 
agent systems, are transforming the Internet's already multifaceted character. 

Functioning through the medium of autonomous actions, agents and agent systems 
move onto the Net's distributed, large-scale, dynamic structure on behalf of often- 

anonymous servers and human users scattered around the globe. Their purpose is to 
create open, flexible systems that shape future communities, commerce, and 
knowledge exchange. Agents linked to the electric power grid create networked 
"smart homes"5 and shift virtual communities by creating surrogates and aliases for 
people and change business and manufacturing processes.

Advisory Agents

The past few decades have seen a huge amount of sophisticated code being 
developed to solve specific, homogenous problems. A person cannot realistically 
know all possible solutions to a problem, and expecting a single agent to perform this 

task is equally unrealistic. To circumvent this resource selection bottleneck, 

developers have started working on "recommender" agents. The purpose of a 
recommender agent is to accept a query from a solver (or mediator) agent about a 

problem, determine a suitable algorithm that applies to that problem, and finally, 
direct it to the appropriate location on the net where software implementing the 

algorithm can be obtained and executed. Such agents are used extensively in 

commercial search engines and web-based data warehouses.
The organisation of software on the Net and tracking software availability is 

facilitated by cross-indices of mathematical software such as GAMS.6 Each 
recommender agent can provide recommendations for certain class of problems and 

can also collaborate with other agents to collectively arrive at a recommendation. The
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PYTHIA agent system7 provides the recommender agents needed for 
multidisciplinary simulation. The interface between PYTHIA and the GAMS 
repository forms the basis of collaborative software. The PYTHIA agents are based 
on extensive performance evaluation of GAMS-indexed software (Drashansky et al 
51).

While PYTHIA supplies the recommender agents that interface with GAMS, 
the solver and mediator agents are provided by SciAgents systems. Each solver agent 
is considered a "black box" by the other agents and interacts with them using 
interagent language. SciAgents is a mechanism for cooperation among computing 
agents, thus moving away from the centralised, single agent systems. The agents 
perform only local computations and communicate only with neighbouring agents. 
They cooperate in solving global, complex problems without any of them exercising 
centralised control over the computations. The global solution emerges in well- 
defined mathematical way from the local computations as a result of intelligent 
decision-making done locally and independently by the mediator agents (Drashansky 
et al 52).

Military Agents

Research on cooperative multi-agent systems that can plan, problem solve, 
learn, and make decisions in a partially unpredictable environments is of particular 
interest to military strategists. In such contexts, important new information about 
something other than the current goal can be discovered at unexpected times or be 
found in unexpected contexts. Often there is not sufficient time for deliberation 
(Sloman and Logan 72). Perhaps the biggest challenge facing the military in agent 
research is how to adapt to different cultures whose logic may not match those who 
are directing the programming. In order to deal with this, some of the most advanced 
research in motivational and emotional requirements for intelligent agents has been 
sponsored by the military. Take for example Reactive Agents, whose detection of 
internal and external conditions immediately generates new internal or external 
responses, which in turn trigger new reactions. This kind of architecture requires a 
large amount of stored knowledge, including which actions are possible or relevant
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under certain circumstances and what the various effects of certain actions are in 
those circumstances (Sloman 166-208).

The framework used most for military experiments with agents is the 
SIM_AGENT toolkit. 8 It allows multiple agents to be run and controls their 
communication with each other and with the physical simulation of the battlefield. 
Simulated battlefield commanders or simulated antiterrorist strategists may have to 
detect and handle conflicts between protecting civilians and capturing opponents. 
These agents have already been deployed to control tanks in ground battle simulations 
used in military training. The terrain over which the tanks are moving and the beliefs 
of the enemy govern the tactical behaviour. The hierarchical structure of the 
SEVLAGENT system remarkably resembles that of the military. High-level 
commanders are given objectives that are used to produce lower-level objectives for 
their subordinates.

Information flows both up and down the command chain and agents need to 
cooperate with their peers to achieve the overall goal set by their commander. 
This natural decomposition of the problem allows higher-level agents to work 
on long-term plans while the individual tank agents carry out orders designed 
to achieve more immediate objectives. (Baxter and Hepplewhite 74)

e-comrnerce Agents

According to Forrester Research, agents and the business performance they 
deliver will be involved in up to $327 billion worth of Net-based commerce in five 
years (Macs 79). Not surprisingly, an agent development industry has sprung to 
supply agents and associated technology to online brokerages, auction houses, 
catalogues, and others. The agents automatically buy and sell merchandise, negotiate 
contracts, and interact with remote human customers.

Amazon.com may be the best current example of a successful use of agent 
technology for e-commerce. The company uses the Firefly agent developed by the 
Software Agent group at MIT, under the leadership of Pattie Maes. She is one of the 
leading figures in developing agents for e-commerce. Maes, along with Robert 
Guttman and Alexandre Moukas from an MIT spin-off company, Frictionless 
Commerce Inc., identify the following as fundamental stages of the buying process: 
Need identification; Product brokering; Merchant brokering; Negotiation; Purchase
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and delivery; and product service evaluation. Agents thus become the mediators in e- 

commerce9 (Macs 83).

As agent technology matures and agent applications become more common, 

developers will want to integrate multiple applications so that different systems 

collaborate synergistically. Agents will be able to use their knowledge to dynamically 

negotiate software interfaces, enabling them to self-organise, forming super- 

applications at run-time. Super-applications will embody a new generation of 

scaleable, cost-effective technology.

Social Agents

Brenda Laurel's 1990 book, The Art of Human-Computer Interface Design, 

marked a turning point in attracting attention to the social aspects of intelligent agents. 

A few years later, when social psychologists Clifford Nass and Byron Reeves 

published The Media Equation: How People Treat Computers, Television, and New 

Media as Real People and Places (1996), social interaction theory applied to agent 

systems took center stage as a key component of agent and interface design. In 1998, 

they were appointed vice presidents to NetSage, an online agent software company 

where they applied classic psychology experiments about how people treat others, and 

applied them to people and computers or Web sites ("General Magic Partners").

An example of this is Socialware, a multi-agent system focused on social 

activities on the net being developed by Fumio Hattori and Takeshi Ohguro in the 

Computer Science Laboratory at NTT Communication Science Laboratories in Kyoto 

Japan. 10 According to Hattori and Ohguro, there are three major issues in the support 

of network communities: the first is how to bring people with similar interests 

together; the second revolves around support of smooth communications, including 

support for visualising and sharing common contexts, as well as identifying the flow 

of conversations/discussions; and third, finding relationships between people, 

including how to identify the objectives/roles of communities and individuals. Multi- 

agent architecture is employed because the participants of a network community are 

widely distributed, and the number of potential participants is large. No fixed, 

monolithic system would work. Further, the dynamic nature characteristic of 

communities makes it such that there can be no fixed organisation (Hatori and Ohguro
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54). Part of Socialware is the Community Organiser, which consists of a personal 

agent for each user and a community agent. Each personal agent has functions to 

acquire a user profile and to visualise potential communities around the user. The 

personal agent locates users in a 2D space and identifies them with their individual 

icons. Additionally, there is a community board for visualising the structures of 

discussions (Hatori and Ohguro, Socialware}.

Because one of the unexplored areas of agent research has to do with 

analysing the degree to which cultural assumptions get engineered in agent 

technologies, it will be interesting to follow how users respond to Socialware in the 

West with very different customs and social interactions than its Japanese authors. 

Alternatively, it will be equally of interest to see how the users from Asia will respond 

to agents developed in the West and inscribed with certain assumptions about social 

interaction.

Agents that are designed to introduce its users to other like-minded people are 

being developed in labs such as MIT Media Lab and AT&T. For example, Leonard 

Foner, a researcher at Software Agents Group at the MIT Media Lab, is developing 

software he calls Yenta that searches for people doing similar research that is not yet 

published. British Telecommunication in Ipswich, UK, has adapted the Yenta for a 

trial run in its personal agent system at many company sites. At the time of writing 

this, it is used by some 1300 employees to build business relationships within the 

company (Foner). Another online software agent worth mentioning is Cobot (a 

collaborative robot) developed by Charles Isbell and Michael Kearns at AT&T Labs. 

Cobot analyses transcripts of user interactions from a chat room in LambdaMOO, an 

online community that was created in 1990 at Xerox's PARC Laboratory. Eventually 

this intelligent bot will be introducing people in the online public space (Kearns, 

Isbell, Kormann, Singh, and Stone "Cobot in LamdaMOO").

The direction of research in social agents can be best summarised by Kearns: 

"Instead of tasks like coordinating calendars, these software agents will step out and 

take much more initiative, making social introductions, not a task people have 

traditionally thought of machines as being good for" (Eiesenberg Dl).
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Beginnings of "Intelligent" Networks

Francis Heylighten, an artificial intelligence researcher at the Free University 

of Brussels and editor of the Principia Cybemetica project, is further developing the 

concept of the global brain: "Society can be viewed as a multicellular organism, with 
individuals in the role of the cells. The network of communication channels 

connecting individuals then plays the role of a nervous system for this superorganism, 

i.e. a 'global brain'" (Heylighten, "The Social Superorganism and Its Global Brain").

Johan Bollen, a former student of Heylighen, has built a Web server called the 

Principia Cybemetica Web that can continually rebuild the links between its pages to 

adapt them to users' needs. In a conventional Web site, the hyperlinks are fixed by 

whoever designed the pages. Bollen's server is smarter than that: it puts in new 

hyperlinks whenever it thinks they will open up a path that surfers are likely to use, 

and closes down old links that fall into disuse. The result is a dynamic system of 

strengthening and weakening links between different pages (Heylighten, Joslyn, and 

Turchin "Overview"). These ever-shifting hyperlinks are inspired by connections that 

grow and fade in a human brain. If one neurone in the brain is activated shortly after 

another neurone, the synapse connecting the two gets stronger. In the end, the 

strength of the connection grows with the degree and rate of activity (Brooks, "Global 

Brain").

Two researchers at UC Irvine, Michael Wang and Tatsuya Suda, propose 

constructing applications using a collection of autonomous mobile agents called 

"cyber-entities." A cyber-entity, as defined by the authors, is analogous to an 

individual bee in the biological world. Like their biological counterparts, cyber- 

entities follow biological principles and contain biological mechanisms. The 

desirable characteristics of an application emerge from the collective actions and 

interactions of its constituent cyber-entities. They also describe a web content 

distribution application called "Aphid," which was constructed using the Bio- 

Networking Architecture. Through simulations, they plan show that Aphid adapts to 

changing user demand and location 11 (Suda and Wang "Bio-Networking").
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Art Agents: Towards an Information Personae

In 1997, motivated by the frequent requests from people who participated in 

Bodies© INCorporated to have a sense of community, I started investigating the 

possibility of using online agents for the design of such a social space. But, after 
researching the software in development, it became clear that the technology was still 

in early stages and either not accessible, too expensive, or oriented towards specific 
functions that precluded the flexibility of an open system.

At about this same time, during the summer of 1997,1 took part in a two-day 

workshop organised by the National Science Foundation on the Human Dimension on 

Knowledge Networking. 12 I was not only the sole artist participant out of forty-eight, 

but probably the sole humanist in the crowd. I found the meeting exciting, the topics 

close to my interests, and I learned about many efforts that are taking place to 

establish a Knowledge Network. This meeting was also a source of inspiration that 

continued to motivate me in my research of networked public spaces. I realised that 

information storage, retrieval, and exchange are discussed without taking into account 

the humans who are the real vessels of data storage, communication exchange, and 

knowledge development. I was stunned at the number of scientific experts mobilised 

to solve a problem that is inherently about human relations, yet the involvement of 

humanists was minimal. It occurred to me that just as the ARPANET was initially 

conceived without considering that human communication would drive this 

technology, so now the Internet, which is a direct result of human use, is being largely 

considered as a network of disembodied information. In 1999, Katherine Hayles 

published How We Became Posthuman: Virtual Bodies in Cybernetics, Literature and 

Informatics, in which she brilliantly addresses this issue by showing how 

"information lost its body" and became conceptualised as an entity separate from 

material forms:
Against this dream or nightmare of the body as information, what alternatives 
exist? We can see beyond this dream, I have argued, by attending to the 
material interfaces and technologies that make disembodiment such a 
powerful illusion. By adopting a double vision that looks simultaneously at the 
power of simulation and the materiality's that produce it, we can better 
understand the implications of articulating posthuman constructions together 
with embodied actualities. (47)
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Inspired by the issues that were raised at the Human Dimensions Conference 

as well as the various agents that I looked at, it seemed to me that agent development 

was a perfect subject for a conceptual artist working on the networks. So much of 

what I had learned and researched became relevant and I was eager to actually 

develop an agent that is inscribed with a very different set of possibilities from those 

that are being developed by the commercial world. But it was also clear that this was 

a task that required collaboration, so I proceeded to collaborate with Robert Nideffer, 

whose background in the social sciences, arts, and work experience with the 

Alexandria Digital Library 1 '1 proved to be vital. Together, we wrote a successfully 

funded research proposal and proceeded to summon help from talented programmers 

and engage in dialogue with many scholars from various disciplines who helped think 

through challenging technical, philosophical, and aesthetic issues.

I named the agent we began conceptualising and prototyping nearly three 

years ago, the Information Personae. 14 The core philosophy behind the Information 

Personae is that content forms the basis for the architecture, a notion that is counter to 

the idea of "containers" that "content providers" fill after the architecture has been 

completed.

Information Personae (IP) are best described as interfaces for the dynamic 
construction, distribution, querying, rendering and manipulation of 
"embodied" information. IP bypass traditional notions of client and servers by 
containing the capabilities of both, allowing for decentralisation of computing 
resources via mobile or transportable agents. (Nideffer 188)

Information is at all times linked to a person, searches result in links to people who 

carry the information we are looking for. In other words, the agent becomes a "data 

body," relating to others data bodies autonomously. Through this architecture, 

powerful content-centred communities can form, providing a dynamic infrastructure 

that facilitates collaboration and communication.

Participants' interaction with their IP occurs through a variety of modes. For 

example, the most basic mode of interaction is via email messaging. One begins by 

submitting a request to create a new IP, and attaches a listing of all web sites, 

documents, imagery, etc. that are to be incorporated into the IP as content. The IP 

responds as needed, prompting more input about configuration parameters and 

preferences on issues ranging from rendering styles to access constraints. Once the 

basic IP is in place, "search engine" style requests can be submitted, notification
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about all access patterns in relation to content get logged, and additional content can 

be added as necessary—all via an ASCII message-based interface.

Information Personae Development

During the course of development of the Information Personae online 

software agent, Robert and I encountered many problems beyond the programming 

aspects. And though we persisted in the belief that this kind of work is truly the next 

step for artists working on the networks to explore, we were not prepared for the long, 

tedious path that was ahead of us. We also found ourselves competing for computer 

science grants, which we could not effectively do given our backgrounds, and losing 

programmers to larger research or industry projects. In 1999,1 contacted, Jim 

Ferguson, program coordinator for the Distributed Applications Support Team 

(DAST) from the National Laboratory for Applied Network Research (NLANR) at 

National Centre for Supercomputing Applications (NCSA), described the problems 

we were having and asked for their help. We were lucky to be at an early stage of 

development, yet advanced enough to gain their interest. They provided us with a 

programmer, Kai Chen, who helped us with the networking aspects of the agent. The 

prototype is now finally nearing a phase allowing us to utilise the software 

architecture in creative and compelling ways.

In retrospect, the Information Personae is a conceptual piece, and the 

development was a philosophical exercise put to practice, an experience that put me in 

touch with the realities of this kind of work. Although we now have a functional 

prototype, the process of development has been the most educational and fascinating 

part of the project. In my opinion, the role of artists working with this kind of 

research is to create artworks that comment and expose the technological, social and 

cultural aspects of technology, and if this means developing a tool, then that is what 

needs to be done.
The Information Personae is designed to comment on agents that we are 

increasingly using on the network without much thought. Intelligent agents are 

unpredictable and may be the invisible Frankensteins of the networked world, the 

human-machine hybrids conceived to simplify, problem solve and act as labour 

savers—but end up creating chaos, more problems and less time.
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The system Englebart developed, and is still working on, is very closely linked to Ted Nelson's 
visionary ideas of hypertextual, non-linear information access.

For further information, see Knapik, Michael, and Jay B. Johnson. Developing Intelligent Agents for 
Distributed Systems. New York: McGraw-Hill, 1998.

3 For more on the Globus Project: Foster, I. And Kesselman, C. "The Globus Project: A Status report." 
In Proceedings of IPPS/SpDP '98. Heterogeneous Computing Workshop '98. pp. 4-8. Also, see: 
www.globus.org

4 For more on the Infosphere Project: Chandy, K. M. "The Scientist's Infosphere." IEEE 
Computational Science Eng. Volume 3, Number 2. Summer, 1996. pp 43-44. Also see: 
www.infosphere.caltech.edu

Smart homes: The ISES (Information, Society, Energy, and Systems) Project from Sweden is a good 
example of how energy grids can be affected by agent technology. 
See: "Agents with Power." Communications of the ACM. 42.3 (1999): 41.

For more on GAMS, see: http://gams.nist.gov

For more on the PYTHIA agent, see: Weerawana, S. et al. "PYTHIA: A knowledge-based system to 
select scientific algorithms." ACM trans. Mathematical Software . 22.4 (1996): 447-468.

8The Birmingham Poplog has a directory of information and file lists on SIM_AGENTS and its 
supporting libraries: ftp:ftp.cs.bham.ac.uk/pub/dist/poplog. Poplog is available from Integral Solutions 
Ltd.: www.isl.co.uk

At present, Persona Logic, Firefly, Bargain, Jango, Kasbah, Auction Bot and T@T are the most 
widely used agents for e-commerce purposes.

See: http://www.kecl.ntt.co.jp/csl/msrg/topics/sw/ 

" See also: http://news.bbc.co.ulc/hi/english/sci/tecWnewsidJ764000/764085.stm

For more on the Human Dimension on Knowledge Networking workshop, see: 
www.alexandria.ucsb.edu/workshops/NSF

13 Robert Nideffer was directing the Interface Design team for the Alexandria Digital Library from 
1997 to 1998 before moving to a faculty position at UC Irvine. For more on the Alexandria project, 
see: http://alexandria.ucsb.edu

14 A full year was spent on expanding, researching and debating philosophical, social and aesthetic 
issues with colleagues from many disciplines before embarking on actual software development of 
Information Personae.
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Conclusion

In this thesis I have attempted to show the dialectic of my research and 

practice, as well as how audience interaction has motivated the development of future 

work. I think this document appropriately reflects how artistic processes have shifted 

significantly in the way contemporary artists utilising network technologies produce 

work, collaborate and interact with the cultural institutions and a participatory 

audience. As discussed in Section I, many parallels can be made with the conceptual 

movement as well as with Fluxus and Happenings of the early 1960s. Much of the 

relevant groundwork was laid by pioneer artists who experimented with 

telecommunication and satellite technologies in the 1970s and early 1980s. But it is 

only now, at the beginning of the twenty-first century, that artists have easy access to 

many of the core communications and media production technologies, and that these 

practices are coming to be accepted and even introduced into art curriculums, as a 

critical mass of artists is reached.

At the same time, we are entering an age with an entirely different set of 

challenges that are difficult to predict. If we look at the software agent technologies 

that are being developed and juxtapose them to the spectacular advances in the 

graphics capabilities of consumer desktop computers, the potential problems raised by 

present day avatars (as discussed in Chapter 4) seem benign. How databases of 

intensely personal information currently being amassed are going to be used in the 

age of bio-computing and bio-engineering is almost impossible to guess.

As discussed in relation to Bodies© Incorporated (see Chapter 5), once I had 

satisfied the calls for people to be able to "see" their bodies and delete them if needed, 

the most persistent demand was the desire for some kind of community. This 

challenge will form the basis of my future work Building a Community of People with 

No Time (Notime). Notime will effectively bring together the initial concerns of 

virtual embodiment represented in Virtual Concrete, the problem of rendering those 

bodies as evidenced in Bodies© INCorporated and Datamining Bodies, and the issue 

of building a dynamic agent-based online public space.

Once the Datamining Bodies exhibit was completed and installed, my 

attention turned towards envisioning how this singular "data body" may extend out to 

become a plurality of bodies, forming a basis for sustained social interaction. A key
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component of this involves tracing agent interactions, and making the results of that 
tracing visible to viewers (described in Chapter 7). How and where our information 
travels from banks, credit cards, and social security offices is mostly a mystery to us. 
Every time we buy something, subscribe to a magazine, or pay our taxes, the 
information goes somewhere. Given the data accumulated about us, all these 
documents could be linked into life dossiers with our entire financial and medical 
history, with details of what we buy and with whom we communicate. My goal is to 
have our data-bodies be more directly affected by access, retrieval and 
communication patterns, inverting the "user friendliness" of agents that make the 
paths of our information invisible to us.

Exploring how our identity shifts as we enter the world of wired and wireless 
networked public spaces that extend directly into our daily lives has been of central 
concern in my work. Bodies© Incorporated was developed as a reaction to the 
opposing tendencies of Utopian idealism and corporate structures, both of which shape 
our identity on the Internet. Datamining Bodies was a response to the realisation that 
we are rapidly being reduced to "disembodied" free-floating information. Through 
these two projects my creative process has been altered considerably—when I plan 
my new work now, I make sure to leave room for the many changes that will 
inevitably have to happen once the audience is engaged.

Although communication networks offer the possibility of a distributed 
community that can collaborate and exchange vital information, there is little time for 
these collaborations and exchanges to occur. Ironically, the same technology that 
makes distributed community a possibility and promised to save us time also prevents 
us from actually having time to build community. But once one accepts the state of 
distributed presence, inevitably this means acceptance of a group consciousness, 
which itself shifts our perception of time and even productivity. Time can only be 
gained when we return to the collective mind and a truly collaborative space.

As we expand our horizons and our field of influence through communication 
media, so we compress the time we have. In The Condition ofPostmodernity, social 
geographer and theorist David Harvey refers frequently to time-space compression: 
processes that so revolutionise the objective qualities of space and time that we are 
forced to alter, sometimes in quite radical ways, how we represent the world to
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ourselves. Harvey finds such compression central to understanding the now 

commonplace concepts of the world as a global village (240).

Art, traditionally a resort of meditative stillness, became preoccupied with 

motion early in the twentieth century and we are inheriting a world that is trying to 

catch up to the computing speed. In 1912, Marcel Duchamp incited a scandal with his 

Nude Descending a Staircase; Edward Mybridge used the camera to analyse the 

mysteries of locomotion; cinema speed accelerated; and even architecture is not 

conceived of as fixed. Einstein explained that the inertia of matter increases with 

acceleration. Therefore the faster we go, the more damage we do to others and 

ourselves.

Computer technology is inexorably connected to the military, which is again 

connected to commerce. How artists working with these same technologies deal with 

these intersecting crosscurrents is yet to be seen. Just as we have to expand our idea 

of networks beyond the Internet, and our idea of the individual body to a collective, so 

too we have to expand the idea of commerce beyond the material, monetary exchange 

of goods to knowledge sharing.

While writing this thesis, it occurred to me that people who I find most 

interesting are those who have the least amount of time. Thus it seemed to me that the 

next challenge was to think of a community that required no synchronous presence 

and a system that would create more time for people to communicate with each other. 

My future project, Community of People with No Time, points to an age, coming very 

soon, when our presence will be mediated for us, and our bodily presence will not 

even be necessary to participate in social networks, as we occupy multiple places and 

subject positions simultaneously. There is at once a sense of awe and fright when 

considering multiple identities that exist independently from those who have set them 

in motion. Artists working on the networks will not run out of subjects to address and 

new technologies to question, probe, and redesign.
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Appendix

Virtual Concrete to Bodies© INCorporated: 
Selected requests for body deletion:

Date: Mon, 14 Dec 1998 14:11:29EST
From: OneSF@aol.com
To: concrete@arts.ucsb.edu, nathan@arts.ucsb.edu, vesna@arts.ucsb.edu
Subject: remove me PLEASE!!!!!

I filled out your body order form about a year ago, and I didn't realize it 
would post to a public area. I am extremely embarrassed with the public nature 
of my selections and ask you to remove me from your order list at 
http://www.arts.ucsb.edu/concrete/gallerylist.html> and the page at 
<http://www.arts.ucsb.edu/concrete/318.html> The part that I really don't 
like is that if you search for my name under any of the search engines, this 
is the first thing that comes up consistently. Not my web page, not my 
domain, but this damn order form which I find embarrassing! No offense to your 
company, I think you are doing some interesting stuff, but please remove that 
page, and any mention to me on your web site. I am very angry that this 
matter has not been attended to as I have tried to reach your company a number 
of times at the address on your website (concrete@arts.ucsb.edu), and no one 
has responded. Please remove that page!!!

Date: Tue, 21 Apr 1998 17:28:26 -0400 
From: Ritu Sahni <sahni+@pitt.edu> 
To: <vesna>
Subject: Please remove my name 
Parts/Attachments:

1 OK -10 lines Text (charset: ISO-8859-1)
2 Shown -28 lines Text (charset: ISO-8859-1)

[ Part 1, Text/PLAIN (charset: ISO-8859-1 "Latin 1") 10 lines. ] 
[ Not Shown. Use the "V" command to view or save this part. ]

[ The following text is in the "iso-8859-1" character set. ] 
[ Your display is set for the "US-ASCII" character set. ] 
[ Some characters may be displayed incorrectly. ]

I recently learned than a person unknown to me has placed my full name 
along with my wife's e-mail address on one of your "body" listings. I 
learned this because a family member did a Yahoo search on my name. I

128



never gave anyone permission to use my name or a family member's e-mail 
address for such a purpose. Please remove it.

The link was: 
http://www.arts.ucsb.edu/bodiesinc/concrete/html/2455.html

Ritu Sahni

Date: Tue, 20 Jan 1998 02:16:45 +0000
From: Henry Beecher <hbl 167@mis.finchcms.edu>
To: vesna
Subject: body deletion

Dear Victoria,
I was playing around on your Bodies Incorporated website several years 
ago when I first got my computer. Anyway I would like to have my name 
removed from your web page. Unfortunately, I don't remember my password 
and I don't otherwise know how to go about deleting the body I created. 
The body I created is #2346 and her name is Ashley. 
Thank you, 
Duke Beecher

Date: Fri, 21 Nov 1997 18:02:38 -0500
From: James Honaker <jhonaker@spaceworks.com>
To: vesna
Subject: Bodies Inc.

Hi, I'm writing in response to the Virtual Concrete 
or Bodies Inc. website. First, I think it's great, 
and everything looks real good.

Last year, I believe, some friends and I entered 
some joke orders. Unfortunately, now, officials at 
my company are doing web searches to see how the 
company name shows up. They're a bit unhappy with 
the particular orders that come up with their name 
on them.

The two email addresses about which they're giving 
me griefarejhonaker@spaceworks.com, and 
markwh@spaceworks.com. The orders in question are 
# 4946 and 4947.

If you could pull these orders from your catalog, 
I'd be grateful.

Thanks for your help.
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James Honaker 
ihonaker@spaceworks.com

Date: Tue, 07 Jan 1997 10:03:58 -0500
From: Perrone T. Ford <ford@justice.courts.state.fl.us>
To: concrete
Subject: removal of references to my name

Hello,

Some time ago, I used your services to create a virtual body. At that 
time, you had some problems with your system. Since then, I changed jobs 
and have had other goings -on in my life. Due to the sensitive nature of 
my work, I would politely request that you remove my name from your 
system (along with my order) to prevent possible problems for me. If for 
some reason you cannot comply with this request, please let me know via 
e-mail.

Thank you very much, 
Perrone Ford

Date: Thu, 7 Nov 96 05:34:46 UT
From: Edward V. Jorczyk <EdJorczyk@msn.com>
To: "Concrete" <concrete>
Subject: Page Removal Request

Please remove the following page from your web site: 
http://www.arts.ucsb.edu/concrete/html/892.html

Please do so within the next five days, or I will have to take further 
actions.

Edward Jorczyk

Date: Sat, 18 Jan 1997 18:44:41 -0600 
From: Lisa Byrge <morpher@imsa.edu> 
To: '"vesna@arts.ucsb.edu"' <vesna> 
Subject: Bodies Incorporated

Hello,

First, I want to compliment you on your Bodies Incorporated page. It is 
marvelously done... However, I was wondering if you could do me a huge favor. I 
cannot remember my password (I created my body over a year ago), and thus 
cannot "delete myself", but my family has a problem with my being on the page. 
Is there any way you could delete it if you had the time? I'd really appreciate
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it. Thank you very much.

lisa byrge 
morpher@imsa.edu

Date: Tue, 14 Jan 1997 10:34:48 -0800 
From: Brent <hauseman@nbn.com> 
To: Victoria Vesna <vesna> 
Subject: Re: Virtual Concrete

Dear Victoria,
Thank you for your quick reply and your assistance.
The Body Order is #127, and is a rather explicit description of "my desired
sexual partner." It was placed by some friends who thought it would be
funny; it was for a while, but now most search engines spit it out as the
first choice when using my name as search criteria. This is not exactly the
image I want to put out to the world......
Again, thank you for your help; I owe you big time! 
Brent Hauseman

>Please give me your body order number and I will make sure it is deleted.
>How did it become an embarassment?
»V

Bodies© Incorporated - Requests to see "bodies"--
——— Forwarded message — — — —
Date: Fri, 15 Mar 1996 09:50:14 -0500
From: Kathleen Seidel <seidel@top.monad.net>
To: concrete@proxy.arts.uci.edu
Subject: Re: Virtual Concrete
concrete@arts.ucsb.edu wrote:
>
> Kathleen McCallum Seidel,
>
> We at Virtual Concrete would like to thank you for your wonderful order,
> and although your body won't be ready right away, it is
> possible to view your body specifications along with other orders right now!
> Here are some HTML sites regarding your virtual concrete order:
>
> Your Order: http://www.arts.ucsb.edu/concrete/html/2500.htm]
> Body Gallery: http://www.arts.ucsb.edu/concrete/gallerylist.html
> Virtual Forum: http://www.arts. ucsb.edu/concrete/html/pub __comments.html
>
> We will be mailing you again when your body is complete to inform you of
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> it's location. 
>
> Once again, thank you very much for your order, and we hope you are satisfied
> with the results.
>
> If you have any questions or comments, please send them to:
> concrete@arts.ucsb.edu
>
> Thank you.Please cancel my order and delete my name and e-mail address from
publicly available records. It did not occur to me, and it was not
mentioned on the order form, that individual e-mail addresses would be
made available to the public. Perhaps you might consider giving
participants the option of maintaining anonymity.
This is no reflection on the value of this project — it is a wonderful
idea, which is why I originally chose to participate.
Please respond as soon as possible. Thank you.

———— Forwarded message ————
Date: Fri, 15 Mar 1996 23:27:17 -0600
From: Clay Carrington <sharkboy@dcci.com>
To: concrete@arts.ucsb.edu
Subject: Re: Virtual Concrete
Thanks for the kind note. Even though I don't know what the
hell this whole
thing is about, I'm guess I'm excited. Now, is this "body"
something 111 go
visit? I'm most certainly confused. How long before I can
see him? Will he be lonely out there? Good lord, you've
confused me.
Anyway, I think that my cyberbody could use a cyberdog. Any plans for that
sort of thing?
Clay Carrington
sharkboy@dcci.com

———— Forwarded message ————
Date: Wed, 20 Mar 1996 23:53:02 -0800
From: Gary Wilson <garylon@ix.netcom.com>
To: concrete@proxy.arts.uci.edu
Subject: Re: Virtual Concrete
This looks like a very neat idea! I'm glad I ran across it! Thank you for
writing me back. Hope to see my "body' soon! Happy Surfing...

At 11:15 PM 3/20/96 -0800, you wrote:
>Garylon,
>
>We at Virtual Concrete would like to thank you for your wonderful order, and
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although your body won't be ready right away, it is >possible to view your body
specifications along with other orders right now! >Here are some HTML sites
regarding your virtual concrete order:
>
> Your Order: http://www.arts.ucsb.edu/concrete/html/3372.html
> Body Gallery: http://www.aits.ucsb.edu/concrete/gallerylist.html
> Virtual Forum: http://www.arts.ucsb.edu/concrete/html/pub comments.html
>
>We will be mailing you again when your body is complete to inform you of
it's location.
>
>Once again, thank you very much for your order, and we hope you are
satisfied with the results.
>
>If you have any questions or comments, please send them to:
>concrete@ arts. ucsb.edu
>
>Thank you.

************************

Greetings From Garylon !
0

———— Forwarded message —-——
Date: Fri, 12 Apr 1996 01:18:45 -0700
From: George Brolaski <brolaski@electriciti.com>
To: concrete®.arts.ucsb.edu
Subject: Concrete body?
After many, many months of waiting for a response to my creative
process without a word or at least something like "we are working on
it", please let me know if this project is still in the works or
have you given up on it. Thanks.
George Brolaski

To whom it may concern,
What is your definition of "backlogged?" I have a six year old here who
bugs me every day about his body and is it done. Please advise on the
status of the body so I can get the little bugger off of my back.
thank you very much,
Mark Pearson, father of Sam

Well, we (my son Sam) has been waiting for almost two months now to hear 
about his body. Is the body done yet??? 
Please inform us if it is ready or not...
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Thank you,

Mark + Ruth + Sam + Morgan http://www.oz.net
I wish I was what I was when I wanted to be what I am now.
***********%^!J|(S|(5(:**!|<*******************************************

———— Forwarded message ————
Date: Mon, 03 Jun 1996 18:34:20 -0400
From: Ray Kinlock & Ned Irons <zzcad@voicenet.com>
To: concrete@proxy.arts.uci.edu
Subject: VIEWING
How do I get to see a body.
Everyone I choose goes to a catalog page with a description,no picture.
Am I doing something wrong?????
zz

———— Forwarded message —————
Date: Mon, 10 Jun 1996 12:48:04 -0400
From: Carina Feldman <carina@rga.com>
To: concrete@proxy.arts.uci.edu
Subject: Re: Virtual Concrete
hello-
i sent in an order for my cyber-self months ago and i never got it [at least in
rendered form], you can imagine the trauma that can cause but anyway, now i
ordered a playtoy without which i won't be able to get to sleep, since i can't
get topo gigio anywhere, what am i supposed to do?? i want my toy!! when can i
have it?

———— Forwarded message ————
Date: Tue, 16 Jul 1996 16:12:44 -0400
From: SMASH301@aol.com
To: concrete@proxy.arts.uci.edu
Subject: Virtual Concrete
Virtual Concrete?
Okay, this sounds strange. My body is not ready yet, but I can view it now?
Well, obviously this message was sent on accident to Jose Contes, and I'm
Geoff Yeaton, but I think I want to go to the site to check out 'my' order
anyway. If nothing else, you've got me curious.
Just thought I'd let you know that I didn't order a body. Mine's fine.
Better check Jose's e-mail address.
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Bodies© INCorporated - Random quotes from dead philosophers 
(Sample group):
Jean Paul Sartre:

"The existentialist," he writes, "finds it extremely embarrassing that God does not 
exist, for there disappears with Him all possibility of finding values in an intelligible 
heaven."

Heraclitus:
"You cannot step twice into the same river; for fresh waters forever flow in upon 
you."

Rene Descartes:

"I may tell you, between ourselves, that these six Meditations contain all the 
foundations of my physics. But please do not tell people, for that might make it harder 
for supporters of Aristotle to approve them. I hope that readers will gradually get used 
to my principles, and recognize their truth, before they notice that they destroy the 
principles of Aristotle."

Socrates:

"I am not angry with you, my judges," Socrates said. "You have done me no harm, 
although you did not mean to do me any good. The hour of departure has arrived, and 
we go our ways, I to die and you to live. Which of these is better, only God knows."

Immanuel Kant:

"Human reason has this peculiar fate that in one species of its knowledge it is 
burdened by questions which, as prescribed by the very nature of reason itself, it is 
not able to ignore, but which, as transcending all its powers, it is also not able to 
answer."

Otto Neurath:

"We are like sailors who must repair their ship upon the open sea, never able to 
dismantle it in dry dock and reconstruct it there from the best materials."

W. V. Quine:

"I am a physical object sitting in a physical world. Some of the forces of this physical 
world impinge on my surface. Light rays strike my retinas; molecules bombard my 
eardrums and fingertips. I strike back, emanating concentric air waves. These waves 
take the form of a torrent of discourse about tables, people, molecules, light rays, 
retinas, air waves, prime numbers, infinite classes, joy and sorrow, good and evil."
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Bertrand Russell:

"I am sorry that I have had to leave so many problems unsolved. I always have to 
make this apology, but the world really is rather puzzling and I cannot help it."

Ludwig Wittgenstein:

"Wovon man nicht sprechen kann, daruber muss man schweigen. Whereof one 
cannot speak, thereof one must be silent."

Krisnamurthi:

"[...] Out of silence look and listen. Silence is not the ending of noise; the incessant 
clamour of the mind and heart does not end in silence; it is not a product, a result of 
desire, nor is it put together by will. The whole of consciousness is a restless, noisy 
movement within the borders of its own making. Within this border silence or 
stillness is but the momentary ending of the chatter; it is the silence touched by time.

Carl Gustav Jung:

"Just as the "psychic infra-red," the biological instinctual psyche, gradually passes 
over into the physiology of the organism and thus merges with its chemical and 
physical conditions, so the "psychic ultra-violet," the archetype, describes a field 
which exhibits none of the peculiarities of the physiological and yet, in the last 
analysis, can no longer be regarded as psychic."

"The persona is a complicated system of relations between individual consciousness 
and society, fittingly enough a kind of mask, designed on the one hand to make a 
definite impression upon others, and, on the other, to conceal the true nature of the 
individual."

Karl Marx:

"The workers have nothing to lose but their chains. They have a world to win. 
Workers of the world unite!"

"From each according to his abilities, to each according to his needs." 

Gandhi, Mohandas Karamchadd (Mahatma): 

"Nonviolence is the first article of my faith. It is also the last article of my creed."

"Nonviolence and truth are inseparable and presuppose one another. There is no god 
higher than truth."

Goldman, Emma:
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"To me anarchism was not a mere theory for a distant future; it was a living influence 
to free us from inhibitions, internal no less than external, and from the destructive 
barriers that separate man from man."

"And you, are you so forgetful of your past, is there no echo in your soul of your 
poets" songs, your dreamers" dreams, your rebels" calls?"

Sitting Bull:

"If anyone tries to take this land, I will fight."

VOLTAIRE a.k.a. Francois Marie Arouet:

"Optimism, said Candide, is a mania for maintaining that all is well when things are 
going badly."

"We must cultivate our garden."

"The secret of being a bore is to tell everything."

Wollstonecraft, Mary:

"Men, in general, seem to employ their reason to justify prejudices, which they have 
imbibed, they can scarcely trace how, rather than to root them out."

"I doubt whether pity and love are so near akin as poets feign, for I have seldom seen 
much compassion excited by the helplessness of females, unless they were fair; then, 
perhaps, pity was the soft handmaid of love, or the harbinger of lust."

Kropotkin, Peter Alexeivich:

"All things for all men, since all men have need of them, since all men worked to 
produce them in the measure of their strength, and since it is not possible to evaluate 
everyone's part in the production of the world's wealth... All is for all!"

"Sociability is as much a law of nature as mutual struggle... mutual aid is as much a 
law of animal life as mutual struggle."

Luxemburg, Rosa:

"We must take life as it comes, courageously, undismayed and smiling —despite 

everything."

"For the propertied bourgeois woman, her house is the world, for the proletarian 
woman the whole world is her house."
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Proudhon, Pierre Joseph:

"Talent is a creation of society rather than a gift of Nature; it is an accumulated 
capital, of which the receiver is the only guardian."

"Man may love his fellow well enough to die for him; he does not love him well 
enough to work for him."

King, Martin Luther ,Jr.:

"Nonviolence is the answer to the crucial political and moral questions of our time; 
the need for man to overcome oppression and violence without resorting to oppression 
and violence."

"Injustice anywhere is a threat to justice everywhere." 

"I have a dream..." 

Russell, Bertrand: 

"To fear love is to fear life, and those who fear life are already three parts dead."

"It is preoccupation with possession, more than anything else, that prevents men from 
living freely and nobly."

Humboldt, Wilhelm Freiherr Von:

"The dead hieroglyphic does not inspire like living nature."

"Humanity and Nature cannot be grasped intellectually, as it were: one can only get 
somewhere near them actively."

Descartes, Rene:

"I think, therefore I am."

"It is not enough to have a good mind. The main thing is to use it well."

Foucault, Michel:

"We are doomed historically to history, to the patient construction of discourses about 
discourses, and to the task of hearing what has already been said."

"[S]omething essential is taking place, something of extreme seriousness: the 
tracking down of all varieties of fascism, from the enormous ones that surround and 
crush us to the petty ones that constitute the tyrannical bitterness of our everyday 
lives."
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Kierkegaard:

"In the splendid Palace Chapel an imposing Court preacher, the chosen of the 
cultivated public, steps forward before a chosen circle of the fashionable and 
cultivated public and preaches emotionally on the text of the Apostle: 'God chose the 
mean and despised' -- and nobody laughs!"

Hume:

"Avarice, or the desire of gain, is an universal passion, which operates at all times, in 
all places, and upon all persons: But curiosity, or the love of knowledge, has a very 
limited influence, and requires youth, leisure, education, genius, and example, to 
make it govern any person. You will never want booksellers, while there are buyers of 
books: But there may frequently be readers where there are no authors."

Emanuel Swedenborg:

"When we are in the spiritual world after our body dies, we have a human shape just 
as we did before in the material world. We can see, hear, talk, and touch things just as 
we did in the world. We have every ability to think, want, and do things that we did in 
the world. In short, every single bit of us is still a person, except that we are no longer 
clothed in the crude body we had in the world. We leave that behind when we die, and 
we never go back to it."

Timothy Leary:

"You must know your mythic origins. Facts and news are reports from the current TV 
drama. They have no relevance to your 2-billion-year-old divinity. Myth is the report 
from the cellular memory bank. Myths humanize the recurrent themes of evolution."

Bodies© INCorporated - Body textures:

DESCRIPTION: hot and dry; it will sublimate at a relatively low 

black rubber temperature; fashion and style element.
DESCRIPTION: cold and dry; a powerful emetic used in medicine, 

blue plastic though with significant danger, for it is poisonous; diplomacy element. 
DESCRIPTION: hot and cold; hard and wet; very reactive when heated 

bronze with most substances; corporate leader element.
DESCRIPTION: sweet and moist; the integrative force, interweaving and 

chocolate balancing; marketing element.
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DESCRIPTION: cold and dry; melancholy; works on subliminal levels to 

clay bring out the feminine; organizational element.

DESCRIPTION: hot and wet; dynamic equilibrium; communicator 

cloudy element.

DESCRIPTION: cold and wet; a powerful desiccating agent as it reacts 

concrete strongly with water; business element.

DESCRIPTION: hard and fragile; bounces off projections directed 

glass towards it; psychic element.

DESCRIPTION: hot and dry; light that is trapped in matter; "perpetual 

lava fire"; team leader sense.

DESCRIPTION: the contractive force in nature; crystallisation, 

pumice condensation; accounting and legal element.

DESCRIPTION: cold and wet; dissolution, evaporation; strong 

water relationship with gravity and heat; conceptual element.

DESCRIPTION: hard and cold; warm and wet; the expansive force in 

wood nature; meditative; interior design element.

Text of Dataminins Bodies: 

Level 1: none

Level 2:
In the net as nuclear-proof communications system 
The impasse between replication (immortality now) 
Manuals on future psychological warfare

Level 3:
Enigma-code-cracking efforts of Turing and his machine 
The first constructed and imagined automata wore mined ore 
The chance that there is an outside 
One in-crowd of our pop-psychology culture

Level 4:
Yongcai coal mine
In Northern Shanxi province
It stands or falls apart
A certain upward displacement or mobilization
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Outer space fantasies of miraculation 
The power to switch channels on evolutionary progress 
The link with the missing - the haunted relation 
Fine-tuned "aura" for the selection stardom of channels.

Level 5:
April, 2000, 40 Dead in Coal Mine Blast in China
Chinese authorities are investigating
Phantasmatic or software genealogies
Many interchangeable places modeled on the close quarters of mining
Surveillance, and information gathering keeps slimming down
On the way to auto-analytic breakthrough
Via the narcissistic and psychotic conditions
After Benjamin, Andy Warhol and Shirley McLain
The cure-all of perversion, inversion
Exorcism or ghost busting
Treatment for repressed memories of alien abduction

Level 6:
April 23, 2000. A gas explosion buried 44 miners
44 miners buried for two days
44 miners trapped in Yongcai coal mine
The largest air raid shelter in World War II
Inside his delusional system Daniel Paul Schreber descends
He and his wife had been unable to breed living children.
Reproduction (at once death in life and guarantor of future generation).
Transsexual replication
The production of one or three by two at a time.
The multiple personalities, and the mediums or channelers
The instant before the trauma retained in the fetish

Level 7:
Thousands of miners die in China in accidents
3,464 coal miners died in China in 1999
Underground explosions and mine collapses
Trapped for six days deep underground
Air raid shelter built beneath the city of Dortmund.
At one juncture the sun threatened to crash down the shaft
Case studies of and memoirs by psychotics
The ghosts of missing children.
The score of near-missers and non-receivers is too high to recount.
The inside view given in delusional systems
The borderline between neurosis and psychosis
Losses were control-released within a war economy
The missing, the abused, the alien abducted
The blackout of shell shock will have changed the guard.
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