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Reload
Liveness, Mobility, and the Web
Tara McPherson

Part I: Convergence on the Digital Coast

During the heyday of the dot.com years, otherwise known as the late 1990s, | spent
some time attending many of the “Digital Coast” events which the Los Angeles
new media industry frenetically sponsored, events most often framed around a
rhetoric of convergence that insisted on the inevitability of a collision between the
internet and television, a vision of the future of the screen that in many ways wed
the two media tightly together. While the earliest of these events framed television
as the bad object to be overcome by all things web-like, a more symbiotic
relationship between the two media quickly emerged. Drawing on the tropes of
television and the channel surfer, some “convergence” executives began promoting
what they called a “lean back interactivity,” which, in their words, provided “little
snippets of interactivity to enhance the broadcast experience.” Further described as
a “minimal interactivity,” this mode was promoted as an “enhancement” to
conventional broadcast which offered consumers a wider array of click-and-buy
shopping . A “give the buyer what she wants” logic buttressed the move, as Wink
Communications CTO and Chairman, Brian Dougherty, maintained that “if the
interactivity 1s so complex . . . consumers aren’t going to want it.” Corporate CEOs
proclaimed that “the really cool digital application turns out to be about TV,” while
the Pseudo Web site suggested that the Web just may end up “anointing talk shows
as the killer app for next generation, two-way broadband networks.”

Such talk framed the Web as a “better” version of TV, stressing particular
aspects of the medium which illustrate its superiority to television while
simultaneously linking the two media in a seemingly natural convergence. Here,
the rhetoric revolved around notions of personalization and empowerment,
focusing, in the words of Rob Tercek, the former VP of Digital Media at
Columbia’s Tristar Television Group, on the Web as “software that gets familiar
with you.” He also insisted that “controlling an audience” is an old idea more suited
to broadcast than the niche markets of netcasting, which privilege “a consumer-
centric point of view.” Pseudo.com, a now-defunct New York interactive TV
company that until recently produced over sixty Web-based television shows a
week, promoted their programming as “the next logical step in the development of
entertainment media,” describing this “major deconstruction of television into niche
programming” as opening up the possibility for “deeper, focused, interactive
content tailored to individual interests, style and taste” (buzzwords courtesy of the
old Pseudo Web site.) DEN, the Digital Entertainment Network, another crashed
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and burned internet TV venture that was LA’s answer to Pseudo, included on its
Web site a promotional video which presented DEN as a “media revolution” intent
on providing “more interactive,” “participatory entertainment.” The clip went on to
castigate television’s essentially passive format while celebrating “the DEN” as
providing “what you want to watch when you want to watch it. It’s completely in
your control.” Chairman and CEO Jim Ritts championed both the customization the
Web would allow as well as DEN’s capacity to meld a “click and buy” element to
more traditional modes of TV viewing.

Now, it’s fairly easy to simply mock this rhetoric and certainly, after listening
to DEN’s president David Neuman talk about how “empowering” and interactive it
would be to click and buy Jennifer Anniston’s sweater while watching an episode
of Friends, I couldn’t help doing so. I’ve written elsewhere about the degree to
which this industrial rhetoric of convergence can actually work as self-fulfilling
prophecy, obscuring larger questions about whether or not the internet is really (or
really should be) tied to corporate traditions of U.S. television while framing the
internet as essentially a commercial medium, intent on servicing consumers rather
than citizens. In his work on early radio, Tom Streeter reminds us that a similar
logic of functionality and inevitability worked to close down alternative, grass-root
forms of radio, bringing broadcast firmly under corporate control in less than thirty
years and lessening its potential as a democratizing technology. With this history in
mind, it is certainly important to question corporate rhetoric, querying the
seemingly natural links being forged between television and the internet by
companies ranging from the now-defunct DEN or Pseudo to the increasingly
prevalent corporate mergers manifested in sites like MSNBC or CNN.

Yet, as | surfed DEN or Pseudo and eavesdropped at Hollywood cocktail parties,
| did notice a certain connect between the corporate rhetoric and my own
experiences of the Web, suggesting that there’s a level of accuracy within the
corporate business plans, a glimmer of possibility and promise buried deep within
their hype. “Choice,” “presence,” “movement,” “possibility” are all terms which
could describe the experiential modalities of Web surfing. In fact, as I’ll argue, a
phenomenology of the Web might focus on its capacity to structure three closely-
related sensations, sensations | call volitional mobility, the scan-and-search, and
transformation. It’s crucial to think of these modes as both specific to the medium
of the Web itself, as related to its materiality and, in some ways, independent from
content, and also as ideologies packaged and promoted within certain Web sites,
I.e., as corporate strategies of narrative and structural address. What a medium like
the Web is or will be, in its very form, is not separate from the discourse which
surrounds it and which structures particular conditions of possibility. Yet, if these
discourses shape what the Web might become, they are also shaped by the medium
and its particular material forms (even as it’s sometimes difficult to think of the
virtual realms of the digital as material).

For now, | want to turn away from considerations of corporate hype and
rhetoric and instead look at the Web itself, trying to describe and understand the
experiences it structures. In an article entitled “Print is Flat, Code is Deep,” N.
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Katherine Hayles argues for the importance of media specific analyses, noting that
“it 1s time to turn again to a careful consideration of what difference the medium
makes.” Her concern is to investigate the insights a specific look at hypertext might
reveal for literary theory, a field Hayles describes as “shot through with
unrecognized assumptions specific to print.” I am interested in how a look at the
specificity of the Web as a broader cultural form might illuminate certain aspects of
both that medium and of television theory, perhaps suggesting the limits of these
theories for analyses of new media while also limning their usefulness to an
analysis of the Web.

This is not to imply, despite the conjectures of the new media executives at
DEN and Pseudo to the contrary, that one medium is structurally and inherently
superior to the other, that the Web is indeed “better.” Rather, TV and the Web do
reference each other, and, as Hayles maintains, “media- specific analysis attends
both to the specificity of the form . . . and to citations and imitations of one medium
in another. [These analyses are] attuned not so much to similarity and difference as
to simulation and instantiation.” What follows is an investigation of the Web as an
interface between users and digital data, the ones and zeros of the infosphere. In
some regards, | take this notion of interface quite literally, and, thus, my
methodology builds on Hayles in one key respect. Rather, than simply cataloging a
typology of digital data focused primarily on its formal elements, | am also
interested in exploring the specificity of the experience of using the Web, of the
Web as mediator between human and machine, of the Web as a technology of
experience. Put differently, | am interested in how the Web constitutes itself in the
unfolding of experience. This necessarily entails an appreciation of the electronic
form of the Web: after all, a Web browser is a interpreter of digital data, a translator
of code, and this relation to digital data profoundly shapes how the user experiences
the Web and what it promises. A media specific analysis can move beyond a
certain formalism to explore what’s before us in the moment that we are in. This
exploration will finally return us to the realm of the corporate and the economic, for
any understanding of the forms of and the experiences provided by the Web must
necessarily account for the role new media technologies play in the changing
economic landscape characteristic of neo-Fordism and transnationalism. The Web’s
ability to structure certain experiential modalities for the user also helps to situate
that user within particular modes of subjectivity and within the networks of capital.
While the political possibilities of these emergent modes of being cannot be
specified in advance or in the abstract, their relation to corporate capital must be
taken seriously.

Part II: Tara’s Phenomenology of Web Surfing

When | explore the Web, I follow the cursor, a tangible sign of presence implying
movement. This motion structures a sense of liveness, of immediacy, of the now. |
open up my “personalized” site at MSNBC: via “instant” traffic maps (which, the
copy tells me, “agree within a minute or two” to real time), synopses of “current”
weather conditions, and individualized news bits, the Web site repeatedly
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foregrounds its currency, its timeliness, its relevance to me. A frequently changing
tickertape scroll bar updates both headlines and stock quotes, and a flashing target
floats on my desktop, signaling “breaking news” whenever my PC’s on, whether or
not a Web browser is open. The numerous polls or surveys that dot MSNBC’s
electronic landscape (they’re called “live votes”) promise that I can impact the
news in an instant; | get the results right away, no need to wait for the 10 p.m.
broadcast. Just click. Immediate gratification. Even the waiting of download time
locks us in the present as a perpetually unfolding now.

This sense of being in the moment is further enhanced by the chat rooms
included in many TV-centered Web sites, forums intended to fuse the sites more
clearly to the television schedule, allowing the computer user to join the television
audience by posing questions to talk show guests as live shows unfold on dual
platforms. From E-Bay to E-Trade to ESPN, the Web references the unyielding
speed of the present, linking presence and temporality in a frenetic, scrolling now.
We hit refresh. We feel time move. We wait for downloads. We still feel time
move, if barely. Processors hum, marking motion.

Of course, we know liveness from television studies. In prescient theoretical
investigations of television in the 1980s, work intent on distinguishing television
from film, Jane Feuer observed that “the differences between TV and . . . cinema
are too great not to see television as a qualitatively different medium, but granted
this,” she pursued what was specific to TV, both as a form and as an ideological
and industrial practice. Liveness (or, more crucially, its illusion) was her answer,
and she skillfully illustrated how liveness was continually represented as a core
ontological form of television when it might more accurately be seen as an
ideology used in the promotion of television and its corporate manifestations.
Liveness remains a key dimension of our experiences of the internet, a medium
which also promotes itself as essentially up-to-the-minute (one need only hit
“reload” or follow the scrolling updates), ideology once again masquerading as
ontology.

Of course, as with television, this much touted liveness is actually the illusion
of liveness: though the weather conditions may indeed be up to date, most of the
“breaking news” I access via my personalized MSNBC front page is no more
instant than the news | would watch at 6:00 p.m. on KTLA. Indeed, many Web
sites display a marked inability to keep up with the present, recycling older stories
in order to take advantage of the vast databases which underwrite the Web, old
content repackaged as newness. But, as with television, what is crucial is not so
much the fact of liveness as the feel of it. Many TV-centric Web sites capitalize on
television’s historic ties to liveness and thus present liveness as a given, as an
essential element of the medium.

We might say, to paraphrase Feuer, that the Web “positions the [surfer] into its
imaginary of presence and immediacy.” Yet, as I’ve noted in my earlier work on
convergence, this is not just the same old liveness of television: this is liveness with
a difference. This liveness foregrounds volition and mobility, creating a liveness on
demand. Thus, unlike television which parades its presence before us, the Web

86



structures a sense of causality in relation to liveness, a liveness which we navigate
and move through, often structuring a feeling that our own desire drives the
movement. The Web is about presence but an unstable presence: it’s in process, in
motion. Interestingly, as we imagine ourselves navigating sites, following the
cursor, the Web feels more mobile than television, even though it relies more often
on text and still images than on the moving video of TV. Furthermore, this is a
sense of a connected presence in time. The Web’s forms and metadiscourses thus
generate a circuit of meaning not only from a sense of immediacy but through
yoking this presentness to a feeling of choice, structuring a mobilized liveness
which we come to feel we invoke and impact, in the instant, in the click, reload. |
call this sensation volitional mobility.

If television, in the words of Bob Stam, obliges the telespectator “to follow a
predetermined sequence” exhibiting “a certain syntagmatic orthodoxy,” the Web
appears to break down the preordained sequencing of TV, allowing the user to
fashion her own syntagmas, moving from link to link with a certain illusion of
volition. Our choices, perhaps our need to know, our epistemophilia, seem to move
us through the space and time of the Web, and this volitional mobility implies our
transformation, shimmering with the possibility of change, difference, the new and
the now. From the dress-up mannequins of the Gap to the instant quizzes and
horoscopes on sites like BabyCenter or Pseudo, the click propels us elsewhere and
along. Volitional mobility is more about momentum than about the moment. The
extensive database capacities of the internet structure the field upon which this
sense of volition and movement unfolds, permitting the Web surfer to move back
and forth through history and geography, allowing for the possibility (both real and
imagined) of accident and juxtaposition to an even greater degree than television.

While this sense of volitional mobility seems to reside on the relatively analog
surface of our monitor screens, a function of Web site design, the very form of
digital data also helps underwrite this sensation. As Hayles notes, due to its very
form, digital data is “intrinsically more involved in issues of mapping and
navigation” than are most other media. Web browsers translate code on the fly,
structuring a kind of mobility which does indeed respond to the click. Computers
are processors, in a sense, mobile machines. There’s a fluidity to digital data:
processing involves data in motion. These processes of navigation or motion relate
to the depth of electronic forms. At a simple level, there’s code “behind” a Web
page, underwriting a kind of perceived depth between code and the programs
visible upon our screens, coding underwriting image and movement. A relatively
simple program may be hundreds of functions deep, yet the computer remembers
and navigates these functions. As we roam the Web, the computer remembers
where we’ve been, even 1f we don’t.

At the level of the interface, this sense of movement through space is most
obvious in the various Quicktime VR applications which dot our computer screens.
A concrete example of the Web’s capacity to structure a sense of volitional spatial
and temporal mobility is found on MSNBC’s “Kennedy Remembered” page, part
of a multimedia repackaging of MSNBC’s TV program, Time and Again. At this
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site, a real-time plug-in called SurroundVideo allows me to move around Dal- las’
grassy knoll in a 3-D representational space via a fairly seamless patching together
of digital photographs, navigating actual footage of the area. Once the image loads
(waiting is also one of the Web’s temporalities), I am able to explore this Texan
geographic terrain moving back and forth between the road, the book depository,
the grassy arena. | am able to choose my own path with a click and drag of the
mouse, zooming in and out for different perspectives and “edits.” The sense of
spatiality and mobility is fairly intense and certainly feels driven by my own desire.
An even odder experience is created by clicking a button which maps black and
white images of thel963 assassination of the president over the color images, a
slightly surreal collapse of space and time, still navigable. An archive of video and
audio clips, various articles about JFK, transcripts of debates and speeches, and
Web visitors’ own stories structure a roam-able space of JFK, evoking mediated
memories of Camelot and a poignant affect of national loss and nostalgia. | am able
to be both here (in LA) and there (in Dallas), both then (1963) and now (2002), but
I am always present, moving, live, in command. For those not moved by mobile
history, other SurroundVideo sites at MSNBC allow users to surf the solar system
and tour the Whitehouse, each positioning the national via specific moments of
geography and movement. Other Web sites tackle less hallowed ground: DEN
offered up a virtual frat house in Quicktime format, designed to accompany the
live(or replayed) webcast of its episodic series focused on campus life. While a
given episode played out in a small video window, the Web surfer could cruise the
empty corridors of the frat house in a separate section of the browser, checking out
sloppy rooms and communal showers, or post to an online chat which also shared
the screen space. Here, the click-and-move mobility familiar from video games
collided with the narrative world of television’s teen dramas, all mapped out for
maximum user navigability and choice. If early television promised to bring us the
world, on the Web, our own volition in relation to this travel gets foregrounded.
Microsoft asks, “Where do you want to go today?”

This sense of directed movement through space need not be so literal. The Web
is also a flythrough infoscape, a navigable terrain of spatialized data. The windows,
folders and bookmarks which populate our desktops create individualized
architectures for the infospheres of the Web, building structures which allow us to
inhabit realms of information, managing (or at least feeling as if we do) the vast
database structures underwriting our Web browsers. Search engines move through
realms of data, more or less responding to our command. Chat structures
information as a collaborative performance. Programs like Flash allow our cursors
to activate lively sequences of motion via a simple rollover, charting movement in a
colorful, pixilated dance and visualizing our mobility before we even click. Again,
the cursor seems to embody our trajectory, an expression of our movement and our
will. We are increasingly aware of ourselves as databases, as part and parcel of the
flow of information

Pseudo and Den archived their episodic series, allowing a movement back
through their “broadcast™ histories. The Pseudo Web site insisted that “you can
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search for and play any episode you want, any time you want.” This movement felt
temporal, an aspect of the “on-demand” nature of the Web, as well as of its more
material forms: its lack of fixity, its mutability, its variability. There’s a sense of
process to the Web that does not simply equate to liveness but also to promises of
change. E*Trade, e-mail and eBay all manage time, producing and transforming
temporalities; we feel connected to others within these temporal zones. There’s a
sense of presence with strangers. Community on the Web, via chat but also
auctions, is as much about meeting times as meeting places, as the empty chat
rooms of Pseudo’s archived shows suggested. This temporality can be
multidirectional and also simultaneous, both forward and backward at once, taking
timeshifting to a different level. Recycling on demand. Michael Nash has said that
“temporality connects our bodies to the computer” and joins us in digital space via
the “dynamic of a connected presence.” We might see volitional mobility as the
experience of choice (or its illusion) within the constraints of Web space and Web
time.

This aspect of choice, of volition, is closely tied to what | categorize as a second
modality of Web experience, the scan-and-search. Writing in the 1970s, British
scholar Raymond Williams proposed the concept of “planned flow” as “the
defining characteristic of broadcasting, simultaneously as a technology and as a
cultural form.” Flow unites the disparate bits of information, advertising, and
narrative comprising an evening’s television into a seamless whole, establishing a
planned sequence which is more important than the individual segments which
might seem to categorize TV programming. Thus, as viewers, we are as likely to
say that we watched television as to say what we watched, indicating the power of
televisual flow. As a conceptual framework, flow has been amply explored and
debated within television theory, with Jane Feuer arguing that television might
more accurately be seen as a dialectic of segment and flow and with John Caldwell
similarly challenging the notion that TV watching might be characterized by flow’s
boundlessness.

While Web surfing might seem to operate in a manner similar to flow, bringing
the vast array of data that categorizes the Web into an experiential sequence,
segmentation on the Web—what we might more accurately call “chunking”—is not
identical to the segmentation of television. The Web’s chunking is spatial as much
as temporal; our experience of moving through these chunks may seem akin to our
experience of TV’s flow, but this is also a boundlessness we feel we help create or
impact. It structures a different economy of attention than that underwritten by
flow. We move from the glance-or-gaze that theorists have named as our primary
engagements with television (or film) toward the scan-and-search. The scan-and-
search is about a fear of missing the next experience or the next piece of data.
Whereas this fear of missing something in the realm of television may cause the
user to stay tuned to one channel, not to miss a narrative turn, this fear of missing in
the Web propels us elsewhere, on to the next chunk, less bound to linear time and
contiguous space, into the archive and into what feels like navigable space that
responds to our desire. We create architectures as we move through the Web via
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bookmarks and location bars, structuring unique paths through databases and
archives. This is not just channel-surfing: it feels like we’re wedding space and
time, linking research and entertainment into similar patterns of mobility. The scan-
and-search feels more active than the glance-or-gaze.

The Web, less strictly a time-based and time-moving medium than broadcast,
combines sequencing with discrete bits more robustly than TV, encouraging the
scan and the search as modes of engagement, structuring a spatialized and mobile
subjectivity which feels less orchestrated than the subject hailed by televisual flow
(a subject moving forward in time—or back with the VCR—Ubut less likely to feel a
movement elsewhere, spatially, a kind of sideways or lateral movement). With the
Web, we feel we create the sequences rather than being programmed into them.
Feuer sees television’s use of flow as imposing unity over fragmentation (including
spatial fragmentation), but the Web is less invested in such fictions of unity. While
the Web certainly is about structuring movement, particularly in sites like MSNBC
or DEN, with careful attention paid to information architectures which strive to
orchestrate the visitor’s path through a site with precision, it does so while also
structuring a heightened sense of choice and mobility through navigable spaces.
The solicitation of our interaction overcomes a sense of disparate, chunked
information, creating a feeling of mobility across data. DEN’s site included the
tagline “All Available On Demand,” and its crowded browser windows demanded a
different kind of attention than that of the glance while rarely sustaining a fixed
gaze. We move through such sites searching and scanning, looking for the next
thing.

The Web’s activation of our desire for what’s next hints at a third modality of
Web experience, the promise of transformation. Janet Murray notes that
transformation is a “characteristic pleasure of digital environments.” She goes on to
frame this particular pleasure via its relation to narrative structures (and narrative
structures of a very particular kind), but we might instead think of transformation as
endemic to the Web in a broad sense, motivating an extensive variety of narrative
and non-narrative forms. Of course, popular culture has long traded on the lure of
transformation, from the glimmer of hope embodied in each sexy tube of MAC
lipstick to the mighty morphing power rangers to the promise of the makeover in
Glamour, Oprah, or This Old House. But computer culture introduces a new level
of personalization and sense of choice in relation to transformation in forms as
diverse as architectural cd-roms, the ill-fated Microsoft BOB, endless pink Barbie
products, and the flash-enabled dress-up spaces of e-commerce. Even my MSNBC
homepage or My Yahoo turn on transformation, as the faceless dataspaces of the
Web are made-over via my demands. Personalization holds out the tantalizing lure
of transformation, remaking information into a better reflection of the self.

From the VR frat house of DEN to the countless “live” chats which populate
the internet, the movement of the Web harbors hopes of transformation. Regardless
of content, there’s a haptic potential to these spaces, both the literal 3-D spaces of
Quicktime VR and the seemingly flat spaces of chat, of scrolling text. When one
enters the space of chat, the dialogue that unfolds can equal a loss of self,
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structuring a transformative space. To borrow a phrase from Amelie Hastie (writing
about doll houses), these environments are consumed by both the mind and the eye,
an imagined space of possibility and change.

Again, this sensation is tied to the actual form of digital data, to
programmability, to the fragmentation and recombination which Hayles notes as
intrinsic to the medium. Digital code is malleable and subject to manipulation, at
levels both accessible and inaccessible to the average user. In a language as simple
as HTML (which my UNIX-coding husband refuses to even call a programming
language), changing the descriptor “FFFFFF” to “FF6600” on a lengthy block of
code seemingly transforms the page from a predictable white to the bold orange so
hot circa 2000. Likewise, a lone missing comma can override thousands of lines of
code, producing only error messages and frustration. As Web browsers render
pages on the fly, transformation’s literalized; code is broken down and
reassembled; new forms appear possible; recombination rules.

But, before | get too carried away in the heady realms of possibility, it is well to
sound a cautionary note. Both Marsha Kinder and Susan Willis have alerted us to
the often illusory status of promises of transformation. As Willis notes in relation to
transforming toys, there is always the risk “that everything transforms but nothing
changes.” She describes toys that “weld transformation to consumption” and
ascribes the fascination with transforming toys to a “utopian yearning for change
which the toys themselves then manage and control.” Thus, while the Web may
indeed foster the related sensations of volitional mobility, scan-and-search, and
transformation, our understanding of these modalities needs another working
through in order to discern how they underwrite particular spatialities and
temporalities, enabling specific selves and particular publics.

Part Il1: On Sensation and the Corporation in the Age of Neo-

Fordism

While volitional mobility, the scan-and-search, and transformation are at least
partially structured by the very forms of digital data, our experience of these modes
is also shaped by the more analog representations on our screens. For example, the
MSNBC Web site is highly controlled, severely curtailing the user’s movement in
subtle yet limiting ways, yet the promise and feeling of choice, movement, and
liveness powerfully overdetermine its spaces. MSNBC.com self-consciously
constructs itself as a projected fulfillment of what seems missing in the status quo
(both on TV and in real life), becoming a solution to the oft-voiced dilemma of
having 100 channels and still nothing to watch. We could say it promises
everything and changes nothing.

The illusion of a mobilized liveness in a Web site like MSNBC actually masks
the degree to which the site already stages a linear, largely uni-directional model of
the internet, a model predicated on television’s broadcast modes of information
delivery and encouraged in Web design manuals which illustrate modes of
information architecture orchestrated to move a user through a site in very
predetermined fashion. Many entertainment executives have taken to pitching a
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model of Internet access based on TV’s network structure. This model would limit
internet access to three or four providers who would function much like TV
networks, offering their own programming, directing users to approved parts of the
Web, and limiting the capacity to post a home page or Web program to specialized
producers. While this may sound far-fetched, small steps in this direction are
already underway. For instance, if you want to cruise around the grassy knoll in
MSNBC’s recreated Dallas, you had better be using a Microsoft Internet Explorer
browser. Netscape can’t take you there.

The interfaces deployed by MSNBC (and most other commercial Web sites)
suggest a sense of liveness and movement even while the very programming which
underwrites them works to guide and impede the user’s trajectory. The increasing
popularity of “portal” sites leads to a Web architecture which works to constrict the
surfer’s movement, effectively detouring users along particular paths or containing
them within particular sites. For instance, both MSNBC and AOL work as portal
sites which make it hard to leave their confines, functioning as the kind of locked-
in channel television executives have long dreamed about. The increasing vertical
monopolies characterizing the mediascape as well as the death of smaller (if well
funded) players like DEN and Pseudo take the meaning of convergence to new
level, naturalizing the relationships between TV and the Web. Rather than simply
accepting the link between these two media, theorists need to investigate the
ideological implications of actual interfaces and other programming choices; we
need to foreground the political effects of burying the author function within the
code. The standardization of temporality and style via channels, regular
programming, and published schedules are a central part of the history of television
and radio’s commercialization. Television’s much-heralded “flow” worked to move
viewers through segments of televisual time, orchestrating viewership, and Web
programming could allow for an even more carefully orchestrated movement, all
dressed up in a feeling of choice.

Another example of the illusory nature of the Web’s modalities could be drawn
from search engines, powerful programs which promote the illusion that one is
actively surfing the Web. Of course, when you use a search engine, you’re not
really moving through the Web but through fairly limited databases. You might say
that these databases structure volitional mobility to mask their own algorithmic
structure, giving users the sense of control and movement through cyberspace when
really you don’t even touch the Web when you initiate a search. Rather, you remain
within a contained database, usually cataloguing less than thirty to forty percent of
the Web as a whole, processes which increasingly privilege commercial sites,
enacting a very particular politics of information and design. All of which
introduces questions of representation, underscoring that the analog representations
on our screen are powerfully connected to life off screen: certain constructions of
space enable certain spheres of Domination. Digital metaphors and representations
are powerful processors.

In corporate structure, technological form and modes of experience, the Web
and TV increasingly interact in mutually supportive modes reinforcing what

92



Margaret Morse has called the institutions of mobile privatization. If, as she
maintains, freeways, malls, and TVs exist in a “kind of sociocultural distribution
and feedback system,” the Web operates within this circuit of exchange, albeit with
slightly adjusted modalities. Choice, personalization, and transformation are
heightened as experiential lures, accelerated by feelings of mobility and searching,
engaging the user’s desire along different registers which nonetheless still
underwrite neo-Fordist feedback loops. Eric Alliez and Michel Feher characterize
the neo-Fordist economy as a shift away from the massive scale of factory
production in the Fordist era toward a regime marked by a more supple capitalism.
There is a move toward flexible specialization, niche marketing, service industries,
and an increasing valorization of information, which is now awarded a status
“identical to the one assigned labor by classic capitalism: both a source of value
and a form of merchandise.” The separation of the spaces and times of production
from those of reproduction (or leisure) which was central to an earlier mode of
capitalism is replaced by a new spatio-temporal configuration in which the
differences between work and leisure blur. This leads to a “vast network for the
productive circulation of information,” structuring people and machines as
interchangeable, equivalent “relays in the capitalist social machine.” Rather than
being subjected to capital, the worker is now incorporated into capital, made to feel
responsible for the corporation’s success. While Alliez and Feher first described
this mode in 1987, locating its emergence in the late 1960s, their description of
neo-Fordism brilliantly predicts the logic of the dot.com era. The fanatic and
frenetic work habits of the denizens of Silicon Valley and the Digital Coast
modeled the incorporation of the worker within capital, while the proliferation of
networked existence via the internet, pagers, and cellular phones helped fuel the
dissolution between the spatio-temporal borders of work and leisure. In the new
networked economy, “regular” readers help drive the databases of Amazon.com by
freely posting their book or movie reviews and avid video game players help fuel
corporate capital by posting homegrown game add-ons to corporate sites without
compensation, succinctly illustrating their incorporation into capital and its flows.
Likewise, we might see our Web-enhanced experiences of volitional mobility,
scan-and-search, and transformation as training us for a new neo-Fordist existence.
Old (narrative) strategies of identification and point of view give way to
information management and spatial navigation, underwriting the blur (or
convergence) between research and entertainment that so characterizes much of life
under the conditions of virtuality.

Thus, it’s important to recognize that these emergent modes of experience are
neither innocent nor neutral, simple expressions of the material forms of the digital.
They model particular modes of subjectivity which can work all too neatly in the
service of the shifting patterns of global capital. Yet, even if the mobility offered by
a search engine or a corporate Web site is both technically limited and central to
our incorporation into capital, this does not mean that search engines (or MSNBC
for that matter) aren’t experienced by their users as offering up choice and
possibility; rather, it highlights the degree to which these experiences are doubly
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constructed, an element of both the very forms of the digital data and the ideology
of mobility and change created by the sites themselves.
In conclusion, we might ask why, in a culture increasingly subject to

simulation, volition (or its illusion) emerges as such a powerful modality of
experience, such a visceral desire. If Walter Benjamin reminds us that early film
served to drill the viewer in the modes of perception structured by the mechanical
era, how do Web spaces function as instructions for our bodily adaptation to
virtuality? Mark Hansen has characterized the two main forms of experiential
alienation of the digital age as the “ubiquitous encounter with estranged, rootless
images . . . and the loss of agency ensuing from the increasing distribution of
perceptual and cognitive tasks into systems centrally involving non-human
components.” In the face of these forces, then, the volitional mobility, the scan-and-
search, and the transformation promised by the Web might offer a glimmer of hope,
a hope not entirely foreclosed by corporate rhetoric, the will of interactive
companies like DEN and Pseudo, and the hegemony of Microsoft . While the “click
and buy” logic of DEN certainly overrides the ontology of volitional mobility with
an illusory ideology of volition, that these modalities are also part of the forms of
the Web suggests a redemptive possibility, if only in the ways they activate our
very desire for movement and change, a desire that might be mobilized elsewhere.

Generation Flash
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Lev Manovich

This essay, which comprises a number of self-contained segments, looks at the
phenomenon of Flash graphics on the Web that attracted a lot of creative energy in
the last few years. More than just a result of a particular software/hardware
situation (low bandwidth leading to the use of vector graphics), Flash aesthetics
exemplifies the cultural sensibility of a new generation.1 This generation does not
care if their work is called art or design. This generation is no longer interested in
“media critique,” which preoccupied media artists of the last two decades; instead it
Is engaged in software critique. This generation writes its own software code to
create its own cultural systems, instead of using samples of commercial media. The
result is the new modernism of data visualizations,

vector nets, pixel-thin grids and arrows: Bauhaus design in the service of
information design. Instead of the Baroque assault of commercial media, the Flash
generation serves us the modernist aesthetics and rationality of software.
Information design is used as a tool to make sense of reality while programming
becomes a tool of empowerment.

Turntable and Flash Remixing

[Turntable is a Web-based software that allows the user to mix in real-time up to 6
different Flash animations, in addition manipulating color palette, size of individual
animations and other parameters. For www.whitneybiennial.com, the participating
artists were asked to submit short Flash animations that were exhibited on the site
both separately and as part of Turntable remixes. Some remixes consisted of
animations from the same artist while others used animations by different artists.]
URL.: http://www.whitneybiennial.com

It has become a cliché to announce that “we live in remix culture.” Yes, we do. But
is it possible to go beyond this simple statement of fact? For instance, can we
distinguish between different kinds of remix aesthetics? What is the relationship
between remixes made with electronic and computer tools and earlier forms such as
collage and montage? What are the similarities and differences between audio
remixes and visual remixes?

Think loop. The basic building block of an electronic sound track, the loop also
conquered a surprisingly strong position in contemporary visual culture. Left to
their own devices, Flash animations, QuickTime movies, and the characters in
computer games loop endlessly—until the human user intervenes by clicking. As |
have shown elsewhere, all nineteenth century pre-cinematic visual devices also
relied on loops. Throughout the nineteenth century, these loops kept getting longer
and longer—eventually turning into a feature narrative . . . Today, we witness the
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opposite movement—artists sample short segments of feature films or TV shows,
arrange them as loops, and exhibit these loops as “video installations.” The loop
thus becomes the new default method to “critique” media culture, replacing the still
photograph of 1980s post-modern critique. At the same time, it also replaces the
still photograph as the new index of the real: since everybody knows that still
photography can be digitally manipulated, a short moving sequence arranged in a
loop becomes a better way to represent reality—for the time being.

Think Internet. What was referred to in post-modern times as quoting,
appropriation, and pastiche no longer needs any special name. Now this is simply
the basic logic of cultural production: download images, code, shapes, scripts, etc.,
modify them, and then paste the new works online—send them into circulation.
(Note: with the Internet, the always-existing loop of cultural production runs much
faster: a new trend or style may spread overnight like a plague.) When | ask my
students to create their own images by making photographs or by shooting video,
they have a revelation: images do not have to come from Internet! Shall I also
reveal to them that images do not have to come from a technological device that
records reality—that instead they can be drawn or painted?

Think image. Compare it to sound. It seems possible to layer many many many
sounds and tracks together while maintaining legibility. The results just keep
getting more complex , more interesting. Vision seems to work differently. Of
course commercial images we see everyday on TV and in cinema are oft en made
from layers as well, sometimes as many as thousands—but these layers work
together to create a single illusionistic (or super-illusionistic) space. In other words,
they are not heard as separate sounds. When we start mixing arbitrary images
together, we quickly destroy any meaning. (If you need proof, just go and play with
the classic The Digital Landfill.) How many separate image tracks can be mixed
together before the composite becomes nothing but noise? Six seems to be a good
number—which is exactly the number of image tracks one can load onto Turntable.

Think sample versus the whole work. If we are indeed living in a remix culture
does it still make sense to create whole works—if these works will be taken apart
and turned into samples by others anyway? Indeed, why painstakingly adjust
separate tracks of a Director movie or After Effects composition to get it just right
if the “public” will “open source” them into individual tracks for their own use
using some free software? Of course, the answer is yes: we still need art. We still
want to say something about the world and our lives in it; we still need our own
“mirror standing in the middle of a dirt road,” as Stendhal called art in the
nineteenth century. Yet we also need to accept that for others our work will be just
a set of samples, or maybe just one sample. Turntable is the visual software that
makes this new aesthetic condition painfully obvious. It invites us to play with the
dialectic of the sample and the composite, of our own works and the works of
others. Welcome to visual remixing Flash style.

Think Turntable.
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Art, Media Art, and Software Art

Recently “software art” has emerged as the new dynamic area of new media arts.
Flash’s Action- Script, Director’s Lingo, Perl, MAX, JavaScript, Java, C++, and
other programming and scripting languages are the medium of choice of a steadily
increasing number of young artists. Thematically, software art often deals with data
visualization; other areas of creative activity include the tools for online
collaborative performance/composition (Keystroke), DJ/VVJ software, and
alternatives to/critiques of commercial software (Auto-illustrator), especially the
browsers (early classics like Netomat, Web Stalker, and many others since then).
Oft en, artists create not singular works but software environments open for others
to use (such as Alex Galloway’s Carnivore.) Stylistically, many works implicitly
reference visual modernism (John Simon seems to be the only one so far to weave
modernist references in his works explicitly). Suddenly, programming is cool.
Suddenly, the techniques and imagery that for two decades were associated with
SIGGRAPH geekness and were considered in bad taste—visual output of
mathematical functions, particle systems, RGB color palette—are welcomed on the
plasma screens of the gallery walls. It is no longer October and Wallpaper but
Flash and Director manuals that are the required read for any serious young artist.
Of course, since the early days of 1960s, computer artists have always written their
own software. In fact, until the mid-1980s, writing one’s own software or at least
using special very high-end programming languages designed by others (such as
Zgrass) was the only way to do computer art. So what is new about the recent
phenomenon of software art? Is it necessary?

Let’s distinguish between three figures: an artist; a media artist; and a software
artist. A romantic/modernist artist (the nineteenth century and the first half of the
twentieth century) is a genius who creates from scratch, imposing the phantoms of
his imagination on the world. Next, we have the new figure of a media artist (the
1960s-the 1980s), which corresponds to the period of post-modernism. Of course
modernist artists also used media recording technologies such as photography and
film but they treated these technologies similar to other artistic tools: as means to
create an original and subjective view of the world. In contrast, post-modern media
artists accept the impossibility of an original, unmediated vision of reality; their
subject matter is not reality itself, but representation of reality by media, and the
world of media itself. Therefore these media artists not only use media technologies
as tools, but they also use the content of commercial media. A typical strategy of a
media artist is to re-photograph a newspaper photograph, or to re-edit a segment of
TV show, or to isolate a scene from a Hollywood film/TV show and turn it into a
loop (from Nam June Paik and Dara Birnbaum to Douglas Gordon, Paul Pffefer,
Jennifer
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and Kevin McCoy). Of course, a media artist does not have to use commercial
media technologies (photography, film, video, new media)—s/he can also use other
media, from oil paint to printing to sculpture.

The media artist is a parasite who lives at the expense of the commercial media—
the result of collective craftsmanship of highly skilled people. In addition, an artist
who samples from/subverts/ pokes at commercial media can ultimately never
compete with it. Instead of a feature film, we get a single scene; instead of a
complex computer game with playability, narrative, Al, etc., we get just a critique
of its iconography. Thirty years of media art and post-modernism have inevitably
led to a reaction. We are tired of always taking existing media as a starting point.
We are tired of being always secondary, always reacting to what already exists.

Enter a software artist—the new romantic. Instead of working exclusively with
commercial media—and instead of using commercial software—the software artist
makes his/her mark on the world by writing the original code. This act of code
writing itself is very important, regardless of what this code actually does at the
end. A software artist re-uses the language of modernist abstraction and design—
lines and geometric shapes, mathematically generated curves and outlined color
fields—to get away from figuration in general, and the cinematographic language
of commercial media in particular. Instead of photographs and clips of fi Ims and
TV, we get lines and abstract compositions. In short, instead of QuickTime, we use
Flash. Instead of the computer as a media machine—a vision being heavily
promoted by the computer industry (and most clearly articulated by Apple which
promotes a MAC as a “digital hub” for other media recording/playing devices), we
go back to computer as a programming machine.

Programming liberates art from being secondary to commercial media. A similar
reason may be behind the recent popularity of “sound art.” While commercial
media now use every possible visual style, commercial sound environments still
have not appropriated all sound space. While rock and roll, hip-hop, and techno
have already become standard elevator music (at least in more hip elevators such as
the Hudson Hotel in NYC), it seems that the rhythm-less regions of sound space are
still untouched—at least for now.

UTOPIA in Shockwave

[UTOPIA is a Shockwave project by Futurefarmers for Tirana Biennale 01 Internet
section.] [Futurefarmers: Amy Franceschini and Sascha Merg]
URL: http://nutrishnia.org/level/

UTOPIA is playful and deceitful—because it pretends to be more innocent, more
simple, and more light than it actually is. At first glance it can be taken for
something made for children—or for adults whose references are not Karl Marx,
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Sigmund Freud, Rem Koolhaas, and Philip Stark, but text messaging, gnutella,
retro Atari graphics, and nettime. This is the new generation that emerged in the
1990s. In contrast to visual and media artists of the 1960s—1980s, whose main
target was media—ads, cinema, television—this new generation does not waste its
energy on media critique. Instead of bashing commercial media environment, it
creates its own: Web sites, mixes, software tools, furniture, cloves, digital video,
Flash/Shockwave animations and interactives. The new sensibility, which Utopia
exemplifies so well, is soft, elegant, restrained, and smart. This is the new software
intelligentsia. Look at the thin low-contrast lines of UTOPIA, praystation.com, and
so many Flash projects included in Tirana Biennale 01. If the images of the
previous generations of media artists, from Nam June Paik to Barbara Kruger, were
screaming, trying to compete with the intensity of the commercial media, the work
of the new data artists such as Franceschini/Merg whisper in our ears. In contrast to
media’s arrogance, they offer us intelligence. In contrast to the media stream of
endless repeated icons and sound bytes, they offer us small and economical
systems: stylized nature, ecology, or the game/music generator/Lego-like parade in
UTOPIA. Futurefarmers are among the few Flash/Shockwave masters who use
their skills for a social, rather than simply a formal, end. Their project theyrule.net
is a great example of how smart programming and smart graphics can be used
politically. Instead of presenting a packaged political message, it gives us the data
and the tools to analyze it. It knows that we are intelligent enough to draw the right
conclusion. This is the new rhetoric of interactivity: we get convinced not by
listening/ watching a prepared message but by actively working with the data:
reorganizing it, uncovering the connections, becoming aware of correlations.
UTOPIA does not have explicitly political content; instead it presents its message
through a visual allegory. Like SimCity and similar sims, the program presents us
with a whole miniature world, which runs according to its own system of rules.
(The animation in UTOPIA is result of code execution—nothing is hand animated.)
The cosmogony of this world reflects our new understanding of our own planet—
post-Cold War, Internet, ecology, Gaia, and globalization. Notice the thin barely
visible lines that connect the actors and the blocks. (This is the same device used in
theyrule.net.) In the universe of UTOPIA, everything is interconnected, and each
action of an individual actor affects the system as a whole. Intellectually, we know
that this is how our Earth functions ecologically and economically—but UTOPIA
represents this on a scale we can grasp perceptually.

The lines also serve another purpose. Despite CNN, Greenpeace, the glass roof of
Berlin’s Reichstag and other institutions and devices that work to make the
functioning of modern societies transparent to their citizens, most of it is not
visible. This is not only because we don’t know the motives behind this or that
Government policy or because advertising and PR constantly work to make things
appear differently from what they really are—society’s functioning is not visible in
a literal sense. For instance, we don’t know where the cells are which make our cell
phones work; we don’t know the layout of private financial networks that circle the
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Earth; we don’t know what companies are located in a building we pass everyday
on the way to work; and so on. But in UTOPIA, we do know—Dbecause the links
are made visible. UTOPIA is Utopia because it is a society in which cause and
effect connection are rendered visible and comprehensible. The program re-writes
Marxism as vector graphics; it substitutes the figure of “connections” for the old
figure of “unveiling.”

UTOPIA is serious business behind its playful facade—but it is not all business.
Drawing on our current fascination with computer games and interactive image-
sound software, UTOPIA is a visual and intellectual delight; UTOPIA draws on the
current fascination with computer games and interactive image-sound software. It
Is Tetris that meets Marx that meets data mining that meets the dance club floor. It
is @ game for the new generation that knows that the world is a network, that the
media is not worth taking very seriously, and that programming can be used as a
political tool.

The Unbearable Lightness of Flash

[Tirana Biennale 01 Internet section was organized by Miltos Manetas/Electronic
Orphanage. The exhibition consisted of a few dozen projects by Web designers and
artists, many of whom work in Flash or Shockwave. Manetas commissioned me,
Peter Lunenfeld, and Norman Klein to write the analysis of the show. This text is
my contribution; many ideas in it developed out of the conversations the three of us
had about the works in the show. The names in brackets below refer to the artists in
the show; go to the show site to see their projects.]

URL.: http://www.electronicorphanage.com/biennale

Biology

Flash artists are big on biological references. Abstract plants, minimalist creatures,
or simply clouds of pixels dance in patterns which to a human eye signal “life’”
(Geoff Stearns: deconcept.com, Vitaly Leokumovich: unclickable.com, Danny
Hobart: dannyhobart.com; uncontrol.com). Often we see self-regenerating systems.
But this is not life as it naturally developed on Earth; rather, it looks like something
we are likely to witness in some biotech laboratory where biology is put in the
service of industrial production. We see hyper-accelerated regeneration and
evolution. We see complex systems emerging before our eyes: millions of years of
evolution are compressed into a few seconds.

There is another feature that distinguishes life a la Flash from real life: the non-

existence of death. Biological organisms and systems are born, they develop, and
eventually they die. In short, they have a teleology. But in Flash projects, life works
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differently: since these projects are loops, there is no death. Life just keeps running
forever—more precisely, for as long as your computer maintains a Net connection.

Amplification: Flash aesthetics and Computer Games

Abstract ecosystems in Flash projects have another characteristic that makes
playing so pleasurable (Joel Fox). They brilliantly use the power of the computer to
amplify the user’s actions. This power puts a computer in line with other magical
devices; not accidentally, the most obvious place to see it is in games, although it is
also at work in all of our interactions with a computer. For instance, when you tell
Mario to step to the left by moving a joystick, it initiates a small delightful
narrative: Mario comes across a hill; he starts climbing the hill; the hill turns out to
be too steep; Mario slides back onto the ground; Mario gets up, all shaking. None
of these actions required anything from us; all we had to do is just to move the
joystick once. The computer program amplifies our single action, expanding it into
a narrative sequence. Historically, computer games were always a step ahead of the
general human computer interface.

In the 1960s and 1970s users communicated with a computer using non-graphical
interfaces: entering the program onto a stack of punch cards, typing on a command
line, and so on. In contrast, since their beginnings in the late 1950s, computer
games adopted interactive graphical interfaces—something that only came to
personal computers in the 1980s. Similarly, today’s games already use what many
computer scientists think will be the next paradigm in HCI: active amplification of
the user’s actions. In the future, we are told, agent programs would watch our
interactions with a computer, notice the patterns, and then automate many tasks we
do regularly, from backing up the data at regular intervals to filtering and
answering our email. The computer would also monitor our behavior and attention
level, adjusting its behavior accordingly: speeding up, slowing down, and so on. In
some ways this new paradigm is already at work in some applications: for instance,
an Internet browser offers us the list of sites relevant to the topic we are searching
on; Microsoft Office Assistant tries to guess when we need help. However, there is
a crucial problem with expanding such active amplification to the whole of HCI.
The more power we delegate to a computer, the more we lose control over what it
is doing. How do we know that the agent program identified a correct pattern in our
daily use of email? How do we know that a commerce agent we send on the Web to
negotiate with other agents the lowest price for a product was not corrupted by
them? In short, how do we know that a computer amplified our actions correctly?

Computer games are games, and the worst that may happen is that we lose.
Therefore active amplification is present in practically every game: Mario
embarking on mini-narratives of its own with a single move of a joystick; troops
conducting complex military maneuvers while you directly control only their leader
in Rainbow Six; Lara Croft executing whole acrobatic sequences with a press of a
keyboard key. (Note that in “normal” games this amplification does not exist: when
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you move a single figure on a chessboard, this is all that happens; your move does
not initiate a sequence of steps.)

Flash projects heavily use active amplification. It gives many projects the magical
feeling. Often we are confronted with an empty screen, but a single click brings to
life a whole universe: abstract particle systems, plant-like outlines, or a population
of minimalist creatures. The user as a God controlling the universe is something we
often encounter in computer games; but Flash projects also give us the pleasure of
creating the universe from scratch.

Active amplification is not the only feature Flash projects share with games. More
generally, as Peter Lunenfeld has suggested, computer games are for the Flash
generation what movies were for Warhol. Cinema and TV colonized the
unconscious of the previous generations of media artists, who continue to use the
gallery as their therapy coach, spilling bits and pieces of their childhood media
archives in public (for instance, Douglas Gordon). Flash artists are less obsessed
with commercial time-based media. Instead, their iconography, temporal rhythms,
and interaction aesthetics come from games (Mike Clavert: mikeclavert.com).
Sometimes user participation is needed for the Flash game to work; sometimes the
game just plays itself (UTOPIA by futurefarmers.com; dextro.org).

Flash Versus Net Art

Tirana Biennale 01 Internet exhibition: this title is deeply ironic. The exhibition did
not include any projects from Albania, or any other post-communist East European
country for that matter. This was quite different from many early Net art
exhibitions of the mid-1990s whose stars came from the East: Vuc Cosic, Alexei
Shulgin, Olga Lialina. 1990s Net art was the first international art movement since
the 1960s that included Eastern Europe in a big way. Prague, Ljubljana, Riga, and
Moscow counted as much as Amsterdam, Berlin, and New York. Equally including
artists from the West and the East, Net art perfectly corresponded to the economic
and social utopia of a new post-Cold War world of the 1990s. Now this utopia is
over. The power structure of the global Empire has become clear, and the
demographics of Tirana Biennale 01 Internet section reflected this perfectly. Many
of the artists included in Tirana Biennale 01 Internet exhibition work in key IT
regions of the world: San Francisco (Silicon Valley), New York (Silicon Alley) and
Northern Europe. What happened? In the mid 1990s, Net art relied on simple
HTML that ran well on both fast and slow connections—and this is enabled the
active participation of the artists from the East. But the subsequent colonization of
the Web by multimedia formats—Flash, Shockwave, QuickTime, and so on—
restored the traditional West/East power structure. Now Web art requires fast
Internet connections for both the artist and the audiences. With its slow
connections, the East is out of the game. The Utopia is over; welcome to the
Empire. (Tirana Biennale 01 did include one artist from China who contributed a
beautiful animation of martial arts fi ghters. But we never found out who he was.
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All we knew about him was his email address: zhu_zhg@sohu.com. Maybe he did
not even live in China.)

Generation Flash: FAQ

After | posted the preceding segments on popular mailing lists dealing with new
media art and cyberculture (rhizome.org and nettime.org), | received lots of
responses. Here are my answers to the two most commons questions.

Question:
Is not the “soft modernism” you describe simply a result of particular technological
limitations of multimedia on the Net? You seem to mistake the particular features
of Flash designed to deliver animation over the narrow bandwidth for a larger
zeitgeist.

Answer:

Now that the new release of Flash (Flash MX) allows for the import and streaming
of video, it is possible that soon “Flash generation”/*soft modernism” aesthetics
will leave Flash sites. This is fine. My concern in this essay is not with Flash
software and its limitations/capabilities per se, but with the new sensibility that
during the last couple of years manifested itself in many Flash projects. In other
words, I am interested in a “generation Flash” that 1s quite different from the Flash
software/format.

Therefore the number of people who after reading my text accused me of confusing
a technical standard with aesthetics missed my argument. The vector-oriented look
of “soft modernism” is not simply a result of narrow bandwidth or a nostalgia for
1960s design—it always happens when people begin to generate graphics through
programming and discover that they can use simple equations, etc. This is also why
the “soft modernism” of Flash projects and other software artists replays,
sometimes in amazing detail, the aesthetics of early computer art (1950s-1970s)
when people were only able to create images and animations through programming.

Question:

There is no reason software art cannot use representational images or any other
form. Why do you associate software art with non-representational, abstract vector-
based graphics?

Answer:

Of course software artists can use representational images or any other
“conventional” form or media. It was not accidental that soon after his arrival at
Xerox PARC in the 1970s, Alan Kay and his associates created a paint program
and an animation program, along with overlapping windows, icons, Smalltalk and
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other principles of modern interactive graphical computing. The ability to
manipulate and generate media is not an after-thoughts to a modern computer—it is
central to its identity as a “personal dynamic medium” (Alan Kay.) To put this
differently: the computer is a simulation machine, and as such it can and should be
used to simulate other media. So | have nothing against software artists
using/creating media, but I hope that the “Flash generation” will extend its
programming work to representational media! In other words, if in the early 1970s
the paint program and the animation program were revolutionary in changing
people’s idea of a computer away from computation and towards a (creative)
medium, after almost two decades of menu-based media manipulation programs
and the use of computers as media distribution machines (greatly accelerated by
World Wide Web), a little programming can be quite revolutionary!

In short, we have now become so used to thinking of a computer as a “personal
dynamic medium,” that we need to remind ourselves and others that it is also a
programmable machine. Now, think about how programming has been used so far
to create/use still images, animation and film/video. There are three trajectories that
can be traced historically. One trajectory extends from the earliest works of
computer art—the films by the Whitney Brothers made with an analog computer in
the mid 1950s (who were the students of Oscar Fischinger and thus represent a
direct link with early twentieth century modernism)—to the “soft modernism” of
today’s Flash projects and data visualization artwork. In other words, this is the use
of programming to generate and control abstract images.

The second trajectory begins in the 1980s when Hollywood and TV designers
started to use computer-generated imagery (CGI). Now, programming was put in
the service of traditional cinematic realism. Particle systems, formal grammars, Al
and other software techniques became the means to generate flying bats, hilly
landscapes, ocean waves, explosions, alien creatures, and other figurative elements
integrated in the photorealistic universe of a narrative film. What about using
algorithms not simply to generate the figurative elements of a narrative but to
control the whole fictional universe? This is the third trajectory: programming in
computer games (1960-). Here algorithms may control the narrative events, the
behavior of characters, camera movement, and other characteristics of the game
world—all in real time. Unfortunately, as we all know, aesthetically revolutionary
computer- and player-driven game worlds feature formula-driven content that
makes even a bad Hollywood film appear original and inspiring by comparison.
(Grand Theft Auto 3 is no exception here—despite its breakthroughs in simulating
a more compelling open universe.) | think this brief survey shows that there is still
an untouched space completely open for experimentation and creative research—
using programming to generate and/or control figurative/fictional media. For
instance, in the case of a movie, programming can be used to generate characters on
the fly, to composite in real-time characters shot against a blue screen with
backgrounds, to control the sequence of scenes, to apply filters to any scene in real-
time, to combine a pre-recorded scene with the imagery generated on the fly, to
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have characters interact with the viewer, etc., etc. In short, programming can be
used to control any aspect of a fictional media work.

Of course, once in a while one encounters projects moving in this direction at
places like SIGGRAPH or ISEA, but they are typically research demos created in
universities that do not reach the culture at large. Of course, you can object that
having an algorithmically-controlled complex fictional universe requires the kind
of programming investment only possible in a commercial game company or in a
university. After all, this is not the same as writing a script that draws a few lines
that keep moving in response to user input . . . yes, but why do our
fictional/figurative works have to follow the formulas of commercial media? If one
accepts that characters do not have to be “photorealistic,” that the fictional world
does not have to be exclusively three-dimensional, that chance and randomness can
co-exist with narrative logic, or that stick figures can co-exist with 3-D characters
and video footage, etc., programming figuration/fiction becomes less formidable. In
short, while 1 welcome programming Flash, I think it is much more challenging to
program QuickTime.

Postscript: On The Lightness of Flash

When 1 first visited the most famous Flash site—praystation.net—I was struck by
the lightness of its graphics. More quiet than a whisper, more elegant than Dior or
Chanel, more minimal than the 1960s minimalist sculptures of Judd, more subdued
than the winter landscape in heavy fog, the site pushed the contrast scale to the
limits of legibility. A similar lightness and restraint can be found in many projects
included in the Biennale 01 show. Again, the contrast with the screaming graphics
of commercial media and the media art of the previous generations is obvious. The
lightness of Flash can be thought of as the visual equivalent of electronic ambient
music. Every line and every pixel counts. Flash appeals to our visual intelligence—
and cognitive intelligence. After the century of RGB color which begun with
Matisse and ended with aggressive spreads of Wired, we are asked to start over, to
begin from scratch. Flash generation invites us to undergo a visual cleansing—this
Is why we see a monochrome palette, white and light gray. It uses neo-minimalism
as a pill to cure us of post-modernism. In Flash, the rationality of modernism is
combined with the rationality of programming and the affect of computer games to
create the new aesthetics of lightness, curiosity and intelligence. Make sure your
browser has the right plug-in: welcome to generation Flash.

I am not advocating a revival of modernism. Of course we don’t want simply to
replay Mondrian and Klee on computer screens. The task of the new generation is
to integrate the two key aesthetic paradigms of the twentieth century: (1) a belief in
science and rationality, an emphasis on efficiency and basic forms, the idealism and
heroic spirit of modernism; (2) skepticism, an interest in “marginality” and
“complexity,” deconstructive strategies, the baroque opaqueness and excess of
post-modernism (1960s-). At this point all the features of the second paradigm
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have become tired clichés. Therefore a partial return to modernism is not a bad first
step, as long as it is just a first step towards developing the new aesthetics for the
new age. Of course this aesthetics should also fully engage with the difficult
questions of globalization. The remix culture we are living in now is not only
engaged in remixing all previous cultural forms and texts of but also in remixing
various features which come from what used to be called national cultures as well
as from already existing remixes between immigrant populations and their “host”
cultures. The solution offered by multinational conglomerates—a composite which
takes certain signifiers from a few national cultures—for instance, a French idea of
elegance, Japanese manga iconography, “cool Britannia” references, and so on, and
integrates it all into a rather bland and monolithic text which is then being sent back
to all the places around the world—is obviously not a satisfactory solution. (It
reminds me of a Soviet-style centralized economy in which all the output of
collective farms was sent to the center where it was decided how it was to be
distributed nationally.) Luckily, numerous remixes which follow different logics
are being explored around the world by musicians, theatre groups, dancers,
designers, architects, and so on. Nobody knows what will emerge from this global
cultural laboratory—and this is what makes our times so interesting. Although most
of my arguments are about visual culture and visual aesthetics, it is relevant at this
point to evoke a different practice. Music historically has been the artistic field that
was always been ahead of other fields in using computers to enable new aesthetic
paradigms. The whole practice of popular electronic music in the last three decades
IS a testament to how empowering new technologies are in welding new complex
and rich remixes between different cultures, styles, and sensibilities. Without
electronic and computing technologies—from a turntable and a tape recorder to
peer-to-peer file sharing networks and music synthesis software running on a
regular laptop—most of this culture would never come to be. The field of electronic
sound (which pretty much means most sounds today) with its multitude voices and
a real bottom-up, “emergent” logic, is a powerful alternative to the “top-down”
cultural composites sold by global media conglomerates around the world. Let us
hope that other artists and designers in other fields will follow music’s lead in using
a computer to enable similarly rich remix cultures.
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Viruses Are Good for You
Julian Dibbell

What scares you most about getting that virus? Is it the prospect of witnessing your
system’s gradual decay, one nagging symptom following another until one day the
whole thing comes to a halt? Is it the self-recrimination, all the useless dwelling on
how much easier things would have been if only you’d protected yourself, if only
you’d been more careful about whom you associated with?

Or is it not, in fact, something deeper? Could it be that what scares you most about
the virus is not any particular effect it might have, but simply its assertive, alien
presence, its intrusive otherness? Inserting itself into a complicated choreography
of subsystems all designed to serve your needs and carry out your will, the virus
hews to its own agenda of survival and reproduction. Its oblivious self-interest
violates the unity of purpose that defines your system as yours. The virus just isn’t,
well, you. Doesn’t that scare you?

And does it really matter whether the virus in question is a biological or an
electronic one? It should, of course. The analogy that gives computer viruses their
name is apt enough to make comparing bioviruses and their digital analogs an
interesting proposition, but it falls short in one key respect. Simply put, the only
way to fully understand the phenomenon of autonomously reproducing computer
programs is to take into account their one essential difference from organic life
forms: they are products not of nature but of culture, brought forth not by the blind
workings of a universe indifferent to our aims, but by the conscious effort of human
beings like ourselves. Why then, after a decade of coexistence with computer
viruses, does our default response to them remain a mix of bafflement and dread?
Can it be that we somehow refuse to recognize in them the traces of our fellow
earthlings’ shaping hands and minds? And if we could shake those hands and get
acquainted with those minds, would their creations scare us any less?

These are not idle questions. Overcoming our fear of computer viruses may be the
most important step we can take toward the future of information processing.
Someday the Net will be the summation of the world’s total computing resources.
All computers will link up into a chaotic digital soup in which everything is
connected—indirectly or directly—to everything else. This coming Net of
distributed resources will be tremendously powerful, and tremendously hard to
harness because of its decentralized nature. It will be an ecology of computing
machines, and managing it will require an ecological approach. Many of the most
promising visions of how to coordinate the far-flung communication and
computing cycles of this emerging platform converge on a controversial solution:
the use of self-replicators that roam the Net. Free-ranging, self-replicating
programs, autonomous Net agents, digital organisms—whatever they are called,
there’s an old fashioned word for them: computer viruses.
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Today three very different groups of heretics are creating computer viruses. They
have almost nothing to do with each other. There are scientists interested in the
abstract behaviors of self-replicating codes, there are developers interested in
harnessing the power of self-replicating programs, and there are unnamed
renegades of the virus-writing underground. Although they share no common
experience, all these heretics respect a computer virus for its irrepressible mobility,
for the self-centered autonomy it wrests from a computer environment, and for the
surprising agility with which it explores opportunities and possibilities. In short,
virus enthusiasts relate to the virus as a fascinating and powerful life form, whether
for the fertile creation of yet more powerful digital devices, as an entity for study in
itself, or, in the case of one renegade coder, for reckless individual expression.

Getting a Buzz from the Vx

One computer virus writer in his early 20s lives on unemployment checks in a
white, working-class exurb of New York City. He tends to spend a fair amount of
his leisure time at the local videogame arcade playing Mortal Kombat I1, and would
prefer that you didn’t know his real name. But don’t let the slacker resume fool
you: the only credential this expert needs is the pseudonym he goes by in the
computer underground: Hellraiser.

Hellraiser is the founding member of the world-renowned virus-writers’ group
Phalcon/Skism. He is also creator of 40Hex, an electronic zine whose lucid
programming tips, hair-raising samples of ready-to-run viral code, and trash-talking
scene reports have done more to inspire the creation of viruses in this country than
just about anything since Robert Morris Jr.’s spectacularly malfunctional worm
nearly brought down the Internet.

And as if all this weren’t enough, Hellraiser also comes equipped with the one
accessory no selfrespecting expert in this cantankerous field can do without—his
very own pet definition of computer viruses. Unlike most such definitions,
Hellraiser’s is neither very technical nor very polemical, and he doesn’t go out of
his way to make it known. “Sure,” he’ll say, with a casual shrug, as if tossing you
the most obvious fact in the world: “Viruses are the electronic form of graffiti.”
Which would probably seem obvious to you too, if you had Hellraiser’s personal
history. For once upon his teenage prime, Hellraiser was also a hands-on expert in
the more traditional forms of graffiti perfected by New York City youth in the
1980s. Going by the handle of Skism, he roamed the city streets and train yards
with a can of spray paint at the ready and a Bronx-bred crew of fellow “writers” at
his side, searching out the sweet spots in the transit system that would give his tag
maximum exposure—the subway cars that carried his identity over the rails, the
truck trailers that hauled it up and down the avenues, and the overpasses that
announced it to the flow of travelers circulating underneath.

In other words, by the time Hellraiser went off to college and developed a serious
interest in computers, he was already quite cozy with the notion of infiltrating other
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people’s technology to spread a little of himself as far and wide as possible. So
when he discovered one day that his PC had come down with a nasty little digital
infection, his first thought was not, as is oft en customary, to curse the “deviant
hackers,” “sociopaths,” and “assholes” who had written the program, but to marvel
at the possibilities this new infiltration technique had opened up. Street graffiti’s
ability to scatter tokens of one’s identity across the landscape of an entire
metropolis looked provincial in comparison. “With viruses,” Hellraiser remembers
thinking, “you could get your name around the world.”

He was right. The program that had infected his own computer in late 1990, the so-
called Jerusalem virus, had spread from Italy to Israel to North America before
finally making its way into the pirated copy of Norton Utilities that brought it to
Hellraiser’s hard drive. And though Jerusalem’s author remained uncredited, other
programmers from nearly every corner of the globe were pulling off feats of long-
distance self-aggrandizement that dwarfed anything within the reach of America’s
spray-paint commandos. A kid who called himself Den Zuk had launched a virus
that was flashing his handle on computer screens all over Europe, the U.S., and
South America. Early speculation placed its origin in Venezuela, but the virus was
eventually tracked to its true source in Bandung, Indonesia, when a researcher in
Iceland guessed that some enigmatic characters in the source code were in fact a
ham-radio call sign; contact was made with the call sign’s registered operator, who
immediately copped to his authorship of the program. Equally far-ranging was the
journey of the Joshi virus, which spread from India to parts of Africa and on to the
rest of the world, popping up every January 5th to command computer users to type
“Happy Birthday Joshi” if they wanted control of their systems back. What
impressed Hellraiser as much as the vast geographic distances covered by viruses,
however, was their long range over time. After all, a painted graffiti tag would only
last as long as it took to fade away or be painted over, but viruses, it seemed, might
replicate forever in the wild. Indeed, the Jerusalem virus had been doing so for
three years before Hellraiser encountered it, and four years later it remains one of
the world’s most commonly reported viruses. Likewise, Den Zuk is still
reproducing on computers worldwide six years after it first left the island of Java;
Joshi continues for the fifth year in a row to extort international birthday wishes.
Dozens of other viruses from the U.S., Canada, Eastern Europe, Taiwan, Australia,
Turkey, Malta, and other far-flung locales thrive globally. (This despite the fact that
the antivirus industry spends tens of millions of dollars a year to eradicate them.)
Bearing encoded bits of their authors’ souls—clever jokes, crude graphics, friendly
greetings, and, of course, occasionally, malicious intentions (though in fact the
majority of viruses found in the wild are designed to do no damage)—Viruses roam
the earth in apparent perpetuity. For Hellraiser, steeped as he was in graffiti
culture’s imperative to “get the name across,” there was only one possible response
to this new technology of self-projection: he had to get in on the action. But how?
Virus writing wasn’t exactly a standard subject in computer-science courses, and
even the computer underground—uwith its loose-knit network of bulletin boards and
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e-zines proffering instruction in the illicit arts of hacking and phone phreaking—
wasn’t the most dependable source of virus lore. Occasionally, a hack and phreak
board might offer a small collection of cryptic viral source code for brave souls to
experiment with, but as far as Hellraiser knew, the only system exclusively devoted
to viruses at the time was a place called the Virus Exchange, operating out of what
was then the world’s epicenter of virus production: post-Communist Bulgaria,
where the Cold War’s endgame had left a lot of overtrained programmers with time
on their hands and anarchy on their minds.

Lacking the money or the phreaking skills to dial in to the Virus Exchange,
Hellraiser made do with what he did have: a live specimen of the Jerusalem virus,
replicating furiously inside his desktop system and poised to trash every program
file he tried to run on any upcoming Friday the 13th. Carefully, Hellraiser extracted
all copies of the virus from the computer and holed up in his dorm room to examine
its workings. He studied it for weeks, and then finally, tentatively, he produced a
virus of his own. It was a shameless hack really, essentially just the Jerusalem code
with the tag line “SKISM-1" inserted in place of a few of the original characters.
But after infecting as many computers as he could and subsequently finding his
creation enshrined in antivirus literature as the “Skism 1” virus, Hellraiser swelled
with a pride he would later recall with some amusement: “Shit, | thought | was the
man back then.” Hooked on that buzz, he dove deeper into his studies, aiming for
proficiency in DOS assembly language, the formidably austere low-level
programming dialect in which Jerusalem was writ-ten (like the vast majority of
computer viruses then and now). He quickly acquired the ability to produce viruses
he could truly say were his, and along with this ability, he picked up the beginnings
of a rep among New York-area denizens of the underground. Gradually, through
the hack/phreak (h/p) bulletin-board scene, he made contact with other isolated
virus writers—subculture orphans compared with the h/p crowd and its Legions of
Doom, MODs, Chaos Clubs, and other constantly forming and re-forming groups
and factions. Hellraiser started wondering why he shouldn’t put together a group of
his own. Soon enough, the retired graffiti bomber was again running with a crew,
formally known as Smart Kids Into Sick Methods (Skism for short) and dedicated
to sharpening the virus-writing skills of both its members and the virophilic public
at large. And it was to serve more or less those loft y ends that Skism’s electronic
house journal 40Hex was born. Named for the assembly-language function by
which viruses copy themselves, the publication hit the boards of the Vx
underground with an infectiousness all its own. (VXx, short for virus exchange,
denotes all boards devoted, like their Bulgarian namesake, to virus discussion and
traffic in viral source code.) Its unapologetic bad attitude was a brash wake-up call
to the still-embryonic virus-writers’ community. “This is a down and dirty zine
[which] gives examples on writing viruses and . . . contains code that can be
compiled to viruses,” wrote Hellraiser in the introductory file of 40Hex’s March
1991 premiere. “If you are an antivirus pussy, who is just scared that your hard disk
will get erased so you have a psychological problem with viruses, erase these files.
This aint for you.”
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The warning scared off no one, of course, least of all the alleged pussies of the
antivirus industry, who took to scouring every new issue for a peek inside the mind
of the enemy, getting up close and personal at last with the phantoms they’d been
battling for years. Not that the life of the virus hunter was a lonely one. In fact, the
antivirus community was already in many ways a more advanced subculture than
that of the virus writers, complete with local color and a mystique all its own: the
industry pioneer and media darling John MacAffee was famed for his giddy
morning-after overestimation by a factor of 10 of the Internet worm’s damage; then
there were those Bulgarians, the notorious and proud Dark Avenger—who signed,
and even dedicated, his viruses—and his driven nemesis, Vesselin Bontchev.
Endlessly revising and debating the burgeoning taxonomy of virus species,
nervously policing the boundary between the great unwashed and those trustworthy
enough to handle “live” specimens, the world of antivirus research offered its
initiates a thrill somewhere between the delightful romance of butterfly collecting
and the grim camaraderie of working for the National Security Agency.

In comparison, virus writing—while obviously not without its kicks—Ilacked
community. But in the months and years following 40Hex’s début, that began to
change. The previously inchoate and virtually invisible virus-writing underground
at last coalesced and shifted into high gear. Various groups proliferated and
crossbred: Skism merged with another New York posse called Phalcon to form the
Phalcon/Skism supergroup, while the pan-European TridenT team and the
Canadian- Australian-Swiss-Taiwanese-multinational NuKE crew quickly rose to
challenge Phalcon/Skism’s prestige and programming skills. Zines multiplied, too:
NuKE’s Info Journal and West Coast virus writer Urnst Kouch’s Crypt Newsletter
challenged 40Hex’s hegemony, as did the number of so-called Vx bulletin boards
that rocketed from a handful worldwide to rough estimates of as many as 200 at
present.

Amid all the rapid growth it helped set in motion, 40Hex has kept pace. After the
first four raucous issues, Hellraiser handed over the editorial reigns to Phalcon’s
designated archivist, Garbage Heap, who has steadily increased the circulation of
the zine while slowly steering it toward something suspiciously like respectability.
Available now in a crisp, desktop-published paper edition as well as good old-
fashioned e-text, today’s 40Hex still brims with the gnarliest of viral code and
remains a feisty defender of the right to create and publish viruses. But it frowns on
anyone who looses viruses into the wild and is more likely to solicit guest editorials
from antivirus types than to hurl obscenities at them. The young hellion who
founded the zine would probably not approve—that is, if the same young hellion
were still around to say anything about it. But he isn’t. Not really. Hellraiser has
undergone some changes of his own lately. Once quite cavalier about releasing
viruses that intentionally deleted files or otherwise “fucked people’s shit up” (after
all, what better way to make your tag linger on in their memory?), he eventually
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decided that creating destructive programs just gave virus writing a bad name and
resolved thenceforth to produce viruses with more or less benign payloads only.
And then one day, not too long ago and without much fanfare, he simply called it
quits. Partly, he was starting to chafe at the limited range of programming
challenges involved in virus creation, he says, but more to the point, his evolving
young world view had somehow gotten infected by a creeping respect for the right
of others to control what goes into their own digital back yards. Destructive
payload or no destructive payload, Hellraiser reached the conclusion that it was just
plain “wrong to ‘pollute’ other people’s systems with viral garbage.” Which isn’t to
say he’s gone over to the ranks of his old antivirus nemeses. Hardly. He’s still too
tight with all his Phalcon/Skism homeboys for that. Even if he weren’t, he’s been a
virus writer for too long to feel comfortable with the easy demonizations that are
the stock in trade of antivirus rhetoric. For the rest of us, of course, it’s easy enough
to accept the standard caricature of the underground virus writer as a low-grade
sociopath. After all, what else but antisocial perversity could lead someone to
produce a mechanism we encounter principally as contamination in the digital
environment, as noise on the line?

Yet Hellraiser’s career path—from graffiti writing to virus writing and beyond—
demands a more complicated understanding of the virus phenomenon. It asks us to
recognize that viruses, like graffiti, are just as much signal as noise—that they are
in fact an irreducible confusion of the two. As Hellraiser came to recognize, the
noisiness of viruses is built in—they are by definition information that subverts
control. But as the subculture Hellraiser helped build will always remember, every
virus turned out into the computer wilds—Ilike every tag sprayed onto the hard
urban landscape—is also a carrier for the purest and strongest signal a human being
can send. “Remember my name,” the virus says, which—after all—is another way
of saying: “I’m alive.” This is about as far as most discussions of virus writing get:
ignorant kids thrashing about in codes, creating horribly simple but efficient digital
bombs. And even if you take a very generous view that the underground virus
writers are inadvertently creating new forms of life, the discussion of beneficial
viruses would have to stop here if it weren’t for folks like Dr. Mark A. Ludwig.

The Mutator in the Desert

Mark Ludwig lives in a desert, and compared to Hellraiser’s background, seems to
hail from an entirely different planet. But Ludwig, too, is chasing the elusive nature
of computer viruses. A married man with three young children, Ludwig lives in
Tucson, Arizona, where barrens of sand and sun and saguaro cactus shimmer not
too far beyond the sump-cooled confines of his home. But the desert where he
wanders is someplace else entirely: it’s the lonely intellectual wilderness reserved
for those who practice science on the fringe, outside the cozy realms of institutional
affiliation, professional consensus, or methodological decorum. He doesn’t have to
be there. With his PhD in physics from the University of Arizona (and his prior
course work at Cal Tech and MIT), Ludwig could easily return to the fold of
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respectable researchers if he chose. All he’d have to do is let go of his somewhat
obsessive scholarly pursuit of the wild computer virus, and pick a slightly more
conventional object of study. Or maybe just pursue his present subject with a little
more sober attention to devising antivirus countermeasures and a lot less gleeful
fascination with viruses in and of themselves. Or maybe just tone down the florid
libertarian rhetoric and sweeping philosophical claims in which he tends to couch
his otherwise gruelingly meticulous analyses of viral performance and technique.
Really, it wouldn’t take much. But Ludwig isn’t likely to do any of these things,
because he actually seems to prefer the hardships of the fringe to the rewards of a
life on the techno-scientific inside. He didn’t always. “Once I was a scientist of
scientists,” writes Ludwig in the introduction to his latest self-published treatise,
Computer Viruses, Artificial Life, and Evolution. “Born in the age of Sputnik, and
raised in the home of a chemist, I was enthralled with science as a child. If I wasn’t
dissolving pennies in acid, | was winding an electromagnet, or playing with a
power transistor, or doing a cryogenics experiment—Ilike freezing ants—with liquid
propane.” Eager to work his way into the company of “the great men of science”
and join their noble quest for objective Truth (he’d read about it in textbooks),
Ludwig rushed through his undergraduate work at MIT in two years, then plunged
into his graduate course of studies with equal enthusiasm. By the time he got his
doctorate, however, he’d seen enough of the political infighting and blind prejudice
that structure the real work of contemporary scientific investigation to sour the
romance permanently. Disillusioned, hedropped out of the hard-sci grind and into a
job working with computers, a field that at least provided some of the wide-open
pioneering spirit that the textbook histories of science had promised, even if it
moved him further from pure science’s intimacy with the mysteries of nature.

But not long after that, around 1988, he started picking up reports of contagious
programs running loose among the machines he now made his living from, and the
course of his life changed yet again. For Ludwig, viruses came bearing the same
mind-expanding message-in-a-bottle they would not much later be bringing to
Hellraiser. Except that Ludwig decoded the message a little differently. Where
Hellraiser heard the signal “I’m alive” coming from the virus’s creator, Ludwig
understood the message as coming directly from the virus itself. Viruses behaved
like living things: self-reproducing and autonomous. Might we not understand life a
little better, he wondered, if we could create something similar, and study it, and try
to understand it? The mysteries of nature, in other words, now loomed closer than
ever—right there on the wide-open technological frontier to which he’d fled from
the wreckage of his scientific aspirations—and Ludwig couldn’t resist the
temptation to go questing after them once more. His initial attempts to acquire
specimens to observe were frustrating. Today’s teeming ecology of one-stop VX
trading posts didn’t exist. When Ludwig approached the antivirus community for
access to its shared research collections, he found himself shut out: then as now, the
A-V crowd refused to release captured virus code to anyone outside a trusted inner
circle. So, true to his style, Ludwig decided to go it alone. He set up a BBS,
announced a bounty of US$25 for every virus uploaded, and sat back while the
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code rolled in. After building up a representative cross section of the wild virus
population, he set about examining his haul, and within a few months his research
bore its first fruit: The Little Black Book of Viruses, a technical primer on the
essentials of virus writing, complete with scrupulously annotated source code for
four virus programs of his own creation. The Little Black Book made something of
a name for Ludwig, but it wasn’t an especially pretty one. Though the tutorial
viruses were pointedly nondestructive and came surrounded by warnings against
their misuse and instructions on how to keep them from getting loose, the book was
roundly condemned as an incitement to digital vandalism. In the three years of
steady sales since The Little Black Book’s original publication in 1991, various
mainstream computer magazines have summarily dropped Ludwig’s
advertisements for the book as inappropriate subject matter for their audiences. And
when the book was recently released in France (as Naissance d’un Virus, or Birth
of a Virus), its publishers there were immediately slapped with a legal injunction
against distributing it with the infectious source code intact. But Ludwig has
remained undaunted in the face of the world’s virophobia. If anything, its
vehemence has only sharpened his determination to share the wealth of his
knowledge. “People think of viruses as an invasion from Mars,” he says, “and that
hurts research into these things. My aim is to change people’s attitudes, to cut down
some of the fear.”

To that end he has established an annual international virus-writing competition,
flying cheerfully in the face of the “swarming hordes of antivirus developers.” (One
year’s contest rewarded the smallest functional DOS virus submitted.) Ludwig also
publishes a newsletter now, Computer Virus Developments Quarterly, in which he
mingles detailed technical discussion of viral code with rants against the tyrannical
tendencies of American government, the moral bankruptcy of contemporary
Western culture, and (last but not least) the evils of repressing detailed technical
discussion of viral code. Occasionally he even gets a sign that the general public is
starting to come around to his pro-knowledge agenda: after five months of
wrangling its way through the French courts, for instance, the suit against
Naissance d’un Virus was finally thrown out by a tribunal arguing, as Ludwig
proudly reports, that “trying this case was like putting Galileo on trial again.” Yet
amid all of Ludwig’s busy agitation in defense of viruses, whatever became of the
intellectual mysteries that first drew his attention to them? His pleasure at being
compared to Galileo, the archetype of the politically incorrect scientist, certainly
suggests that he never lost his sense of scientific mission. But the proof of
Ludwig’s abiding interest in viruses as tools of natural philosophy lies in his sequel
to The Little Black Book: the aforementioned Computer Viruses, Artificial Life, and
Evolution. Published late in 1993, the book is a dense and daunting 373 pages’
worth of charts, differential equations, and tightly reasoned arguments in support of
Ludwig’s intuition that self-reproducing computer code bears deep lessons about
the workings of life.
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As the title’s nod to the fashionable new scientific discipline of artificial life makes
plain, however, Ludwig is clearly aware that other researchers, backed by the
imprimatur of Official Science, have been building on the very same intuition for
some time now. The first two volumes of the Santa Fe Institute’s Proceedings on
Artificial Life, published in 1989 and 1992, devote several papers to the idea of
computer viruses as synthetic life. But taking the idea further, Ludwig argues that
computer viruses, unlike such other forms of artificial life as cellular automata,
mobots, or genetic programming, are the only form of artificial life not biased by
the hope of their creators. Because computer viruses must exist in an environment
(DOS in particular) that was designed without any thought of the digital organisms
that might come to inhabit it, they are free from any accusation that the
environment’s “physics” were written to support the emergence of their lifelike
behavior. Or to put it more bluntly, feral viral ecologies (versus the controlled
experiments in university labs) represent the only known simulation of life that
does not implicitly (and quite unscientifically) build God into the system. Having
carefully constructed this ambitious claim, Ludwig proceeds to test drive it straight
into the heart of biology’s most vexing questions: How did life get here in the first
place? How did the staggering diversity of life forms that exists today come to be?
He sics viruses on the theory of evolution itself, in other words, sending them in to
illuminate with their logical simplicity the still murky depths of Darwin’s grand
hypothesis. It’s a bold move, but a puzzling one at first glance. Although the
viruses found in the wild may exhibit a wide range of lifelike features, they’ve
never been known, after all, to evolve.

Or have they? Not too long after the first virus was written, the first antivirus
program was written as a countermeasure. Once anti-virus software was introduced
into the cybernetic ecology, viruses and the programs that stalk them have been
driving each other to increasing levels of sophistication. This is nothing less than
the common coevolutionary arms race that arises between predators and prey in
organic ecosystems.

Step one in this quasi-Darwinian dance took place when security-minded
programmers developed what has since become the standard defense against
viruses for most PC owners—scanning software that looks for telltale code
fragments of known viruses (oft en some scrap of graffiti-esque text) and alerts the
user when it finds any. In time, virus hackers responded by wrapping their
programs in a blanket of encryption impenetrable to scanners. But since the built-in
subroutines that decrypt the programs for execution cannot themselves be
enciphered, antivirus programmers simply retooled their scanners to look for the
decryption code. Later, in step two, the legendary Bulgarian writer Dark Avenger
came up with a clever innovation known as a mutating, or poly-morphic, virus. A
mutating virus randomly reorganizes its decryption algorithm every time it
replicates to outsmart the policing of the scanner. In step three, antivirus engineers
devised “heuristic” scanners, built to sniff out all but an insignificant percentage of
a virus’ mutants through educated pattern recognition. Surveying the fossil record
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of this game, Ludwig found himself pondering a logical next move: what if
someone were now to develop a strain of polymorphs with a genetic memory, so
that rather than completely reshuffling their structure with every generation, the
few mutants that escape discovery by heuristics could pass their undetectable code
on to their off spring? The prospect of virus populations able to autonomously build
up immunity to any scanning techniques thrown at them thoroughly depressed
antivirus programmers. To Ludwig, however, the possibility proved too intriguing
to wait around for some random underground hacker to realize it, and he resolved
to do the job himself. The result: Ludwig’s “Darwinian Genetic Mutation Engine,”
a programming utility that turns any normal DOS virus into a souped-up,
genetically evolving polymorph, complete with an option for sexual gene-swapping
between individuals that come into contact in the wild. Curious hackers can find the
Darwinian Genetic Mutation Engine’s complete source code in the pages of
Computer Viruses, Artificial Life, and Evolution, along with detailed experimental
results demonstrating the ability of Darwinian Genetic Mutation Engine-enhanced
viruses to run rings around existing scanners. But the program’s deeper
significance, of course, lies in its potential to transform viruses’ heretofore hacker-
driven pseudo-evolution into something very like the real thing: a finely tuned
interaction of variety and natural selection that allows the environment itself to
shape the internal code of the organisms dwelling in it. The Darwinian Genetic
Mutation Engine is all Ludwig needs, in other words, to prove viruses capable of
meaningful evolution, and incidentally, test Darwin’s theory. And it’s no surprise
perhaps, given Ludwig’s hard-earned distrust of anything smacking of intellectual
orthodoxy, that he has found that Darwin’s venerable theory fails the test. Running
his beloved viruses through assorted experimental hoops and mazes, Ludwig
followed them to the conclusion that Darwinian evolutionary mechanisms alone are
just not mathematically fertile enough to have created and shaped life as we know
it. This is a well-worn scientific heresy, of course, but it’s not without its small but
respectable following within the ivory walls Ludwig so proudly dismisses. To be
fair, though, Ludwig is not asking to be ranked among his boyhood heroes—those
scientific greats whose unique insights clear broad new vistas of understanding in a
single bound. All he wants from the rest of the world is a modicum of respect for
the wild computer virus as a legitimate subject of scientific investigation. Or at
least acknowledgment that this enduringly lifelike wonder could be useful if we but
understood it, rather than the casting of it as the ultimate technological taboo.
Ludwig managed a remarkable intellectual shift . He elevated the computer virus
from the digital equivalent of a can of spray paint to an object capable of perhaps
infinite variations and almost lifelike behavior. He transformed a tool of vandals
into a field of scientific study by emphasizing a computer virus’ biological affinity.
But by the time Ludwig began publishing, the computer virus was already well on
its way from the fringes of science to the seat of honor at research symposiums.

Booting Up the Cambrian Explosion
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“I’1l be out at my place in the jungle over the weekend,” said the message, posted in
May 1994 from an obscure Internet site in Central America, “so I’ll be out of e-
mail contact till Monday.” And just like that, University of Delaware ecologist Tom
Ray (now visiting scholar at the Advanced Telecommunications Research Institute
International in Kyoto, Japan) disappeared once more into the rain forests of Costa
Rica, leaving behind the clean conveniences of the digital world for an organic riot
of plant and animal life. As promised, though, he would be back. Ray’s passion for
the unkempt splendor of the jungle has remained unabated after nearly two decades
of intermittent research there, but in the last few years, it’s the digital world that has
claimed his closest attentions.

Since late 1989, Ray has done his most important fieldwork seated in front of a
computer, observing the busy fruits of an activity that has come to define his
career: he breeds viruses.

Or to put it more precisely, he breeds worms, since that’s the stickler’s term for
software that is both self-reproducing and able to execute its code independent of
any host program. Ray, convinced that his programs are as good as alive, calls them
simply “organisms,” or “creatures.” Whatever they are, though, he’s been breeding
quite a lot of them. He’s been breeding them with the full support of his university
employers, with the financial backing of major corporations, and with the steadily
growing curiosity and respect of fellow researchers in the fields of both biology and
computer science. And if all goes according to plan, he will keep on breeding them
until he has achieved a goal far more adventurous than anything yet attempted by
other virus programmers—infusing the vast unused spaces of the global computer
networks with a roiling digital ecology as complex, as fascinating, and ultimately as
beneficial to humankind as the rain forests that he has long sought to protect and
understand. In short, by infecting the Net with self-replicating code, Ray aims to
turn it into a jungle. He didn’t start out so ambitious. In the beginning there was
just a lone drive of a Toshiba laptop to populate, one tiny digital germ to do it with,
and a hunch Ray had been kicking around for a decade or so to spur him on. The
hunch was that experiments with self-replicating programs (Ray had first heard
about them as a Harvard undergrad in the late 70s) might add some theoretical
rigor to eco-science’s essentially anecdotal attempts at explaining the abstract
processes that gave rise to the complex interspecies relationships he had observed
in the field. “I was frustrated,” he would later tell a group of colleagues, “because I
didn’t want to study the products of evolution—Vines and ants and butterflies. |
wanted to study evolution itself.” In this, Ray’s attraction to self-reproducing
programs differed little from that of Mark Ludwig (who in fact was not unfamiliar
with Ray’s work by the time he set out to write his magnum opus on computer
viruses and evolution). Unlike Ludwig, however, Ray felt neither philosophically
obliged nor ethically disposed to work with viruses able to thrive in already
existing computer environments. Not that he never considered the option. In fact,
his initial plan was to set mutating machine-language organisms loose in a single
computer and watch their evolution as they competed against one another for direct
access to the computer’s core memory, a strategy that might have evolved viruses
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superbly adapted to any system based on the same instruction set as the original
petri chip. But Ray soon scrapped this idea—the risk of accidentally releasing his
specimens into the wild seemed too great. Instead, he decided, he would evolve his
organisms inside a virtual computer, modeled inside a real one in much the same
way some operating systems today can model working emulations of other OSes,
allowing DOS programs (for instance) to run in Macintosh environments. The
difference, in Ray’s scheme, was that his simulated system would be the only
environment of its kind; thus, any program that escaped into other computers would
find itself a fish out of water, unable to function anywhere but in its birthplace.
While the security benefits of this approach were obvious, its contribution to the
scientific effectiveness of the experiment was even more significant: now that Ray
was working with an imaginary computer, he was free to shape the system’s design
to create an environment more hospitable to life. And there was one key change to
be made in that regard, for as Ray had come to recognize (and Ludwig would later
set down in hard math), today’s digital environments simply weren’t built with
mutant programs in mind. Typical operating systems might let a program randomly
move some of its algorithms around with impunity (as the polymorphic viruses do),
but at the fine-grained level of individual bit-flipping most closely analogous to
genetic variation, even a single chance alteration almost always results in a system-
crashing bug. Nature’s tolerance of random code revisions is much greater, and if
Ray wanted a more “natural” computer, then one way to get there would be to give
it an instruction set in which nearly any sequence of bits would make some kind of
sense to the system’s virtual CPU. So he gave it that instruction. He also equipped
his phantom computer with a death function, a “Reaper,” which would terminate
any individual program sooner or later—but would always get to the oldest or most
error-prone programs first. Thus primed to carry out the requisite natural selections,
Ray’s digital ecosphere was nearly complete. He called it Tierra (Spanish for
“earth”) and started preparing the final touch: an inhabitant. Later dubbed “the
Ancestor,” it was the first worm Tom Ray ever created—an 80-byte-long self-
replicating machine written in Tierra’s quirky assembly language—and as it
happens, it was also the last. Once loosed into the Tierra environment installed on
Ray’s laptop, the creature’s off spring quickly spread to the new world’s every
corner, within minutes displaying the evolutionary transformations that would
“write” Ray’s organisms from then on.

A 79-byte variation appeared, rapidly displacing its slightly clunkier predecessors,
then smaller descendants followed—a 45-byter, a 51, eventually even a 22—
entering a taxonomy that would grow to accommodate hundreds of subspecies as
Ray played with Tierra in the months and years to follow. The swift and drastic size
reductions of those first runs startled Ray, but even more remarkable were the
survival strategies these variants encoded. The 45- and 51-byte creatures, it turned
out, were not worms but bona fide parasitic viruses, achieving their leanness by
borrowing reproductive code from larger programs when they needed to copy
themselves. In turn, host programs acquired an immunity from parasites by failing
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to register their location in the virtual computer’s memory, thus foiling the
parasites’ attempts to find them. To the casual student of computer viruses, it’s
interesting to observe that despite the wide-open and neutral terrain into which the
first Tierrans were placed, they swiftly and spontaneously adopted the same
techniques built into wild viruses to ensure survival in an environment thick with
hostile users and their software: parasitism and stealth. But to the serious scholars
of biology who soon began to take note of Ray’s work, such developments were
more than just interesting. Out of the barest simulation of environmental forces,
some of life’s more sophisticated interrelationships were emerging entirely
unbidden, and while the Mark Ludwigs of the world might object that Ray’s initial
fine-tuning of Tierran “physics” tainted the experiment, Ray was more than
satisfied with its scientific implications. Here, in the unexpectedly colorful diversity
bred from a single simple program, was a compelling model of evolution’s creative
power. “In my wildest dreams, that was what I wanted,” Ray later told author
Steven Levy. “I didn’t write the Ancestor with the idea that it was going to produce
all this.” As much as this bustling ecology-in-a-box thrilled and surprised Ray,
however, it soon began to dawn on him that the Ancestor had produced something
even more unexpected: high-quality software. Almost all of the Ancestor’s progeny
displayed some improvement in the efficiency of their code, but in a few cases,
evolution seemed to have attained a level of tight-wound optimization difficult for
even the most wizardly of human software engineers to achieve, and Ray couldn’t
help wondering if there was a way to yoke this inhuman skill to the development of
practical applications. It wasn’t an unheard-of notion. As long ago as the early *60s,
for instance, cutting-edge programmers had begun experimenting with what they
called “genetic algorithms”—pools of software subroutines repeatedly multiplied,
mutated, and weeded according to how well they performed a given task. Two
decades later, in the same ground-breaking work that established the ability of
digital viruses to penetrate nearly any system defenses, computer scientist Fred
Cohen also proved that viruses are potentially useful as all-purpose computing
devices. As Cohen later put it, “anything a Turing machine can compute, a virus
can evolve.” Since then, Cohen has tested the proposition that viruses can create
useful code in a number of applications. One notable experiment of his is a
network-maintenance ecosystem in which survival of the most needed cleanup
tasks ensures maximum efficiency—in which, for instance, self-replicating
programs designed to delete unwanted files randomly mutate their file-chasing
strategies, with those strategies least wasteful of system resources being spared the
Reaper’s blade. But the benefits realized in these experiments were limited, as Ray
saw it, by their dependence on artificial rather than natural selection—that is, the
software was allowed to evolve only in the direction of a particular function chosen
by the programmer. In Tierra, on the other hand, organisms evolved according to
criteria that they themselves created collectively, constrained only by the “natural”
imperative to reward the thriftiest use of existing resources. Tierra gave evolution a
free hand, in other words, and Ray felt certain that the creativity thus unleashed had
the potential to tackle software-writing challenges far beyond the reach of human

119



programmers. In particular, the difficulties involved in writing the most productive
code for the parallel-processing machines that will take us into of the next century
of computing seem to cry out for an evolutionary approach. “We will probably
never be able to write such software, as it is way too complex,” Ray observes. “Yet
we know that evolution can handle that kind of problem.” The reason we know
that, of course, is that we—and all other multicellular organisms—are wetware
embodiments of frightfully complex parallel processes. But that fact posed a new
challenge for Ray. Despite the great variety of digital forms Tierra had generated, it
remained an ecology of one-celled organisms, none much larger or much more
complicated than the 80-byte Ancestor. In fairness it should be pointed out that the
terrestrial biosphere spent its first 3 billion years or so in a similar state before
finally exploding into multicellular diversity at the dawn of the Cambrian era (a
mere 600 million years ago). Yet if Tierra was ever to prove its full value as a
software-writing machine—or indeed as a scientific model of evolution—sooner or
later it would have to cough up a Cambrian explosion of its own. And since the key
to this burst of complexity seemed to Ray to lie in challenging his evolving
creatures with more intricate problems than the simple bit-copying tasks they’d
grappled with thus far, he decided that the explosion wouldn’t happen nearly soon
enough if Tierra remained stuck inside conventional computers, and he began
looking into the possibility of installing Tierra on a parallel-processing system. But
then one day in early 1994, Ray had a minor epiphany: “I realized that the global
network is just a loosely connected parallel computer, and much larger and more
powerful than anything that will ever exist as a single machine.” And thus was born
Ray’s plan to colonize the Net. He wrote it up soon thereafter in a document plain-
spokenly entitled “A Proposal To Create a Network-Wide Biodiversity Reserve for
Digital Organisms” (see Wired 2.08, page 33), the text of which outlines a vast
collective enterprise devoted to hastening the arrival of the digital Cambrian. Ray
envisions a Tierran subnetwork spread across thousands of volunteer Net nodes,
each of them running the environment as a low-priority background process
sustained only by unused (and otherwise wasted) CPU cycles. He is confident that
once his “one-celled” simple self-replicating organisms encounter the immensity,
the topological intricacy, and the fluid instability of the Net, they will quickly rise
to the occasion and evolve into tightly coordinated multicellular conglomerates,
thus setting off the dreamed-of Big Bang of complex digi-biotic diversity.

Ray foresees digital naturalists like “modern day tropical biologists exploring our
organic jungles. However, occasionally these digital biologists will spot an
interesting information process for which they see an application. At this point,
some individuals will be captured and brought into laboratories for closer study,
and farms for breeding.” Harvested, domesticated and then neutered of their self-
replicating properties, these prize specimens of code could then be translated from
Tierran language into standard programming languages and set to work at any
number of tasks. Ray suspects some form of intelligent network agents would be
the likeliest first applications to be culled, but he prefers to emphasize that the most
useful products of the digital jungle would be as difficult to predict as rice, pigs,
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penicillin, and silkworms might have been for an observer of the pre-Cambrian
ooze of early carbon-based life. There’s a whiff of science fiction rising from all
this, of course, but Ray is hardly indulging in idle speculation. Already a team of
computer scientists has gathered under his supervision to work full-time on
hammering out the technical details of the plan. He’s accustomed by now to dealing
with his listeners’ occasional anxieties about the prospect of Tierran viral-like pests
infiltrating the workaday network environment. “I explain why the things can’t
escape,” he says, “and that quiets the nervous people, but some of them continue to
look nervous.” But when the time comes to put their systems where their mouths
are, how many site administrators will do so? Not enough, fears Danny Hillis,
founder and chief scientist of Thinking Machines Corporation, the former
manufacturer of massively parallel computers that had been supporting Ray’s work.
For all the tricky engineering involved in running Tierra on a Netwide scale, Hillis
believes, the greatest challenge facing Ray “turns out to be more of a political issue
than a technical issue. People are not necessarily going to want to give up their
processing cycles for this”—even if those cycles will otherwise rot on the vine—
simply because of a deep-seated reluctance to cede so much as a fragment of
administrative control over system resources to a program whose internal processes
serve no immediate ends but their own. But even if computer users ultimately reject
the deliberate presence of a global wilderness reserve for computer viruses woven
neatly into the fabric of the Net, they may yet fail to keep the computer landscape
from turning to jungle. After all, the same personal and subcultural imperatives that
drove Hellraiser’s career will continue to inspire underground virus writers. And
the digital terrain continues to get more interesting. If the Darwinian innovations
introduced by Mark Ludwig are any indication of coming trends in viral technique,
then it’s not inconceivable that a vital ecology might someday flourish in the midst
of our daily routines, unplanned, uncontained, ill-comprehended, and irrepressible.
It’s an unnerving prospect. Yet it wouldn’t have to be—not if we prepared for it by
actively cultivating a digital biodiversity of the sort Tom Ray proposes. This is a
niche that will be filled, whether we fill it deliberately or not. “We’re just going to
have to live with them,” artificial life researcher Chris Langton says of computer
viruses. Our global web of digital systems, he predicts, is fast unfolding towards a
degree of complexity rich enough to support a staggering diversity of
autonomously evolving programs.

Viruses in a Suit and Tie

But the future of beneficial viruses is not only in the hands of eccentrics such as
Hellraiser, Ludwig, or Ray. The good folks at General Magic corporation are eager
to put viral code on a firmer and decidedly more lucrative footing. Not that they
like to hear it said that they have anything to do with viruses, mind you.

General Magic manufactures a hand-held communication device that relies on a
nifty new network-streamlining program language called Telescript. Announced
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earlier this year with the very visible backing of such info-dollar heavyweights as
AT&T, Apple, Sony, and Matsushita, Telescript proposes to do good things. Its
intelligent agents, General Magic co-founder Bill Atkinson promises, will soon be
flitting about cyberspace on your behalf, visiting remote commercial sites to buy,
sell, and trade information for you, and generally behaving themselves with all the
decorum you’d expect from a personal digital valet. Still, despite rather severe
restrictions on the agents’ ability to replicate, it’s hard to deny certain broad
similarities between intelligent agents and the offerings of your typical Vx board.
Both wild viruses and Telescript agents routinely copy themselves from one
computer to another. Both viruses and Telescript agents can run themselves on the
computers they travel to, and, for those same reasons, raise differing degrees of
concern about their security. “A virus never does anything good for you, it only
does things to you,” says hacker legend Bill Atkinson, nervously reaching for a fine
semantic distinction between computer wildlife and Telescript’s semi-autonomous
“intelligent agent” programs. More intriguing, though, are Telescript’s close
similarities with Tom Ray’s digital diversity reserve and the experiments of Fred
Cohen. Cohen, now happily self-exiled from academia and in business for himself
as a computer-security guru, is experimenting with a distributed database in which
self-reproducing query agents scurry throughout a network, much like the
Telescript scheme. And like the sprawling biosphere of global Tierra, Telescript’s
bustling marketplace depends on a broad base of local interpreter programs
installed wherever its agents go to do their business. This has two significant
implications. For one thing, the fact that the mobile organisms of both Telescript
and Tierra interact only with their interpreters, incapable of functioning in their
absence or of bypassing them to directly affect the host environment, obviates
many of the security concerns surrounding their autonomy. (Telescript,
additionally, makes use of a battery of cryptographically secured restrictions to
ensure that its agents don’t subvert control of the host machine, either by accident
or by malicious design). And for another thing, the fact that all the interpreters
speak the same programming language regardless of the underlying operating
system and hardware means that, as the base of interpreters approaches
omnipresence on the world’s computer networks, the Net approaches the condition
of a single, vast, and unmappable supercomputer, with each wandering digital
organism a process in one worldwide parallel computation. Taken together, these
two features represent something of a watershed in the history of computing. It has
long been observed, rather wistfully, that in principle the world’s computers sum up
to one gigantic parallel processor, and that the crushing bulk of that
metacomputer’s CPU cycles goes to waste, unused. Only now, however, with the
advent of protocols like Telescript and Tierra, do we have the means to deploy such
processes that treat the Net as one machine, safely and sensibly. This, then, is the
real significance of these endeavors.

The Dark Side of Benefits
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Trying to imagine the marvels that pour forth once you’ve successfully tapped a
computer as elaborate as the Net is as futile as trying to map the future of a society,
or of a life—or of life itself.

Of course, trying to foresee the risks that could emerge from that same computer is

an equally hopeless task. But as it happens, we are bound to face those risks
whether or not we seek to harness the full power of the Net, since the teeming and
inevitable population of uncaged digital organisms will in any case plow forward
with its own relentless exploration of the Net’s capabilities. All we would miss by
failing to orchestrate a more manageable viral exploration of our own, therefore,
would be the potential benefits—including quite possibly some antidotes to the
worst depredations visited on us by the viruses of the wild. And including also,
perhaps, something even more precious. For if there is any purpose legible at all in
the millennia of human history, it is in the unflagging persistence with which we
add to the complexity of the universe. So, if we were to shrink from the chance to
actively participate in transforming the Net into the single most complex
information entity since the emergence of the human brain, would we not then be
shirking a duty of almost cosmic proportions? It could happen. It’s hard to say
which is really the more characteristically human trait—our drive toward
complexity or our sometimes irrational fear of it. In the matter of computer viruses,
fear could well gain the upper hand. It has already shown itself, after all, in our
human tendency to overly reduce the multifaceted motivations of the virus writer to
a caricature of hooliganism. Likewise it seems to lurk behind the urge to deny that
viruses can be anything but lethally dangerous. But we’d better think long and hard
before we let it stand between us and the epic opportunities that globally distributed
viral programming presents us with. Because in the end, the meaning of our long-
term coexistence with computer viruses may prove difficult to distinguish from the
meaning of our own existence.
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The Imaginary of the Artificial

Automata, Models, Machinics— On Promiscuous Modeling as Precondition for
Poststructuralist Ontology

Anders Michelsen

1. “The Image of Man:” Approaching the Imaginary of the Artificial

In the book L’image de [’homme, Philippe Breton proposes that an
unacknowledged creative imagination circumscribes the historical invention of the
computer. Even when “progressional” histories of the computer acknowledge the
imagination, the real importance of the creative imagination—of creativity eo
ipso—is most often glossed over by the need to grasp the momentous
“determinable” impetus of the inaugural technology: logic, computation,
programming, signal processing, components, engineering, etc. Also, constructivist
accounts of science and technology leave untouched the issue of invention in the
sense of constitutive creativity, of an ontological “ordre de contenu.”

Breton re-situates the question of creation primarily through an inquiry into the
“foundational narrative” that “grounds” this artifact in an ontological parallel to
man. The computer is created in “the image of man,” he argues, indirectly in the
carly “parallelism” of first order cybernetics, and explicitly in the agenda of Al-
programs’ “android epistemology.” More importantly, however, Breton somewhat
unintentionally introduces the much more radical problem of constitutive creativity.
He does so in relation to a particular misconception that complicates our
ontological understanding of this machine, and, more radically, in the notion of the
machinic eo ipso and in extenso in the postwar era. The “imagining” of the machine
Is constructed on a paradox:

There is not anywhere in the world a form of intelligence which cannot be
considered human and no contemporary computer program can pretend to be
assimilated to the human brain’s functionality [functionnement].This leads to
a paradoxical situation: for each time artificial intelligence obtains results it
ceases to be of concern to this field, to the extent that it achieves a
significance in another sense... [italics mine]

| believe that this paradox holds a significant if not crucial position in the history
of computing, during the early years and today, to the extent that it problematizes
many inherited notions, from Al-programs to basics such as machine, interface,
peripherals, etc. To put it differently: from the1930s to the 1950s (from Alan
Turing’s universal machine to the milieu of the Macy-conferences co-defining the
development of computer science, technology and applications), the early group of
mathematicians, engineers, scientist, psychologist, etc., throwing themselves into
the new issues of the computer did not necessarily celebrate a manifest form of the
machinic becoming gradually more transparent, they struggled with something
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more, or to be precise something different. The “image of man” would lead—and
still leads—elsewnhere.

For one thing, the genealogy of the computer in the postwar era is without
precedent because it establishes the artificial in a new manner, as related to the
piecemeal and still more comprehensive issuing of a “cosmology of information,”
ranging from cybernetics to contemporary complexity science: a new and different
view of the world in ontological as well as epistemological terms. Secondly, the
computer becomes ‘“genealogically” distributed in a variety of creative forms not
necessarily restricted to—or focused on—computer science, technology and
applications. The issues of machine, information, code, communication, etc., surge
forth within other “ontological regions,” Marshall McLuhan’s Canadian medium
theory still being one of the most influential, and in their changed capacities, they
underwrite an important impetus in postwar history still vaguely understood. The
early struggle was a critical struggle over how to conceive of an artificial form of
Being, over how to conceive the image of an object “X” in the double sense
indicated by Breton: as a process of creative positing according to a certain image
apprehended from a tradition (e.g., “man” in a flat and unmitigated sense), yet also
as something different ex nihilo, as a “force without precedent,” which immediately
returns to question the very creation that posited it.

From the vantage point of man—the android “definition”—the issue of
“imagery” or “imagining” may lead to a creative imaginary that is substantially
distanced from inherited biases of creation.8 From the vantage point of the
mechanical, it may lead to an approach to the artificial that is de facto displaced
from inherited definitions of the artifact as an “object” or a “system of objects,”
more or less determinable and distinguishable. The net result is a different
relationship between the imaginary and the artificial, which | call the imaginary of
the artificial, an inexplicit and poorly understood impetus for the creative
articulation of the artificial:

(@) While the android definition has a long history preceding the computer,
within “that intermediate zone, that shadow realm”9 which unfolds between
the dream of humanizing the inhuman and of making man into a transparent
entity through the production of a man-machine, it gathers a particular force
at the time of the computer as a qualitative repercussion of a gradual
“sedimented” creation of made artifacts with a “well defined” regime (e.g.,
the automobile transport system).

In this sense of a “cumulative” history, the imaginary of the artificial is
not the making transparent of a “shadow realm,” but rather the ongoing
creation of artificial forms, which take on a specific raison d’étre as an
“artificial environment”10 towards the end of the 20th century.

(b) Against this background, the notion of the computer relates what we, for
lack of better expression may term a quantitative consequence of a
qualitative turn in the specificity and variety of the created—a critical
radicality of the complexification of made artifacts, of the artificial eo ipso.

125



Or, in more cautious terms: the crisis of the artificial will not be solved
within the inherited sense of a more or less simple “invention” of
“mechanism.” The critical radicality of the qualitative turn questions the very
notion of invention and creation, and lends a new misunderstanding—a new
heteronomy—to the term genesis.

In this territory, this “other-spatial” dispersion—the imaginary of the
artificial —indicates an explicitly novel “shadow realm.” To put it
differently: we may change the terms of early debates on the computer by
taking them as our point of departure for a specific study of the artificial as
something not primarily divided by the inherited dichotomies of man-
machine, mechanism-organism, etc., but rather imagined, thus created, from
the standpoint of an organizational novum with an ontological contingency
beyond inherited determinations and constraints.

The imaginary of the artificial may thus be understood precariously as a new
form of heteronomy. It is not at all clear what the “determinability” of this “being”
is and the determinability appointed to it may be mistaken, one consequence of
which being the confusion of the artificial and the imaginary, what I discuss below
as neo-cybernetic “auto-imagination.”

What | am talking about is this: the early debates on the computer exhibit a
new attitude in relation to the possible and the feasible that increasingly comes to
settle within unclear but unquestionably explicit schemes of the artificial, such as
“cyberspace,” “the network society,” “the cyborg” in current everyday language
and culture, or somewhat differently in still more comprehensive projects for e.g.,
nanotechnology, “weather modification” and biotechnology within science and
technology Increasingly, the artificial—the machine—the “machinic”—in a broad,
yet specific sense, the lines of force instrumented by artifacts and by artificial
instrumentation—becomes a reference for creative conceptions, for creativity eo
ipso, that is, for ontological constitution. This is true whether one views the tragic
schemes for the commercial marketing of artificially cloned children, or the
tragicomic ideas to move the Earth by artificial means in order to solve the
Greenhouse-effect.

This leads to the thesis of the present paper: the imaginary of the artificial
attains its radicality because it is predicated on a schism between formal machinic
organization (in a post-objective artificial sense) and creative constitution (in a new
imaginary sense). In what follows, | focus on three aspects of the imaginary of the
artificial: (1) Machinic self-production: promiscuous modeling. | first discuss W.
Ross Ashby’s focus on spontancous self-organization and the ambiguity within
John von Neumann’s work on models for self-reproduction of automata, pointing
to extended issues of the artificial. (2) Modeling and artifact: simulative reality? By
the 1990s, the early ideas of modeling had fed into the impressive momentum of
complexity—self-organization, connectionism, networking. However, the
imaginary of the artificial also draws from the early ambiguity of “the model.” (3)
The third order and neo-cybernetics: auto-imagination? From the ’70s and ’80s
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onwards this is manifested in a “neo-cybernetic” impetus inherent in
poststructuralist ontology, stipulating a new form of machinically biased “auto-
imagination,” e.g., in poststructuralist manifestos for the assumed “network-age”
such as Félix Guattari’s Chaosmosis (1992).

2. Machinic Self-Production: Promiscuous Modeling

The complexity of the computer is obvious to anybody who can (or cannot) use an
ordinary word processing program. The functionality of such a program seems an
endless maze of machinic options, which in strange ways bring something “alive”
(oft en because the support of the GUI-design is highly questionable). However,
such trivial problems are suggestive of different, more generic and complex issues.

In a note from 1946 (published in 1947), W. Ross Ashby, who would later
become one of the first proponents of “second order cybernetics” and
“complexity,” discusses the possibility of a “self-organizing dynamic system.” He
argues that the widespread denial “that a machine” can be “self-organizing,” that a
machine can be determinate and yet able to undergo spontaneous change of internal
organization, can be critically countered by looking at the human nervous system.
This system is both a strictly determinate physico-chemical system and able to
undergo self-induced “internal reorganizations resulting in changes in behavior.”
Thus, a machine can “be at the same time . . . strictly determinate in its action, and
(b) yet demonstrate a self-induced change in organization.” Moreover, this
proposed machine may be defined with the particularity of “some real, material
dynamic system which we can examine objectively” and yet also be specified
mathematically. Ashby goes on to demonstrate this by describing the behavior of
what he terms an “absolute system” where ‘‘substitutions converting one
configuration to the next must form a finite continuous group. . . . ” Such a system,
such a machine, can undergo a “spontaneous change or organization” when one of
its variables, “by its physical nature perhaps,” Ashby suggests, is “restricted to
taking one of two values,” thus resulting in different “fields” of organization
corresponding to a spontaneous change of “certain configurations.” In other words,
a system with absolute characteristics may yet change spontaneously: a machine
may “produce” spontaneity under well-described conditions.

Ashby’s early proposition is of interest because it is one of the first to depict the
artificial as capable of self-organizational forms. Moreover, this spontaneity has
nothing—or at least little—to do with the shadow realm of the human. It is defined
as a set of relata between abstract description and material device: it has the
defining characteristic of a model, as models are understood from the invention of
the computer onwards. It introduces the idea of a model for artificial self-
production. Thus Ashby is not only questioning, the inherited division of the (that
is, producing what Norbert Wiener called “badly posed questions” opposing
vitalism and mechanism). He is also de facto conjecturing a certain division in the
view of how the world is set by indicating a new machinic order beyond the
“badly” posed questions. Spontaneity is to be understood radically as the being of a
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Being that is not—not yet, perhaps not at all—determinable, or in any case not
easily determinable, e.g., within the inherited nature-culture dichotomy.

The automaton seems prone to the kind of spontaneous “creativity” suggested
by John von Neumann from 1945 onwards as a wholly new type of generic
artificial form with a logic and semi-material machinic and the organic capacity of
self-production. Even if von Neumann starts from the parallelism of early
cybernetics, and even if he never completes his theory and takes great care not to
overstep what he sees as the line between scientist and demiurge, he appears quite
aware of the prospects of such a singularly new “body of experience” (as a form of
mathematics) in his last attempt at “automata theory,” the posthumously published
“Silliman Lectures,” The Computer and the Brain.

Von Neumann first reveals his ideas in his well-known study of the electronic
calculator, the ENIAC. The famous “First Draft of a Report on the EDVAC”
outlines the architecture of a serial and stored-program computer—the “von
Neumann architecture”—through an analogy to human neurobiology. Inspired by
Walter Pitts and Warren McCulloch’s idea of the possibility of a “logical calculus”
of ideas “immanent in nervous activity,” Von Neumann outlines the architecture of
the EDVAC via organs in human neurobiology, such as “memory” (much to the
chagrin of the machine’s engineering fathers J. Presper Eckert and John Mauchly).
However, “The Draft ” also reveals that from the very beginning, von Neumann’s
conjecture is peculiarly ambiguous. On the one hand, he does not hesitate to apply
aspects of Pitts and McCulloch’s neurobiology to stricter terms of logical
definition; on the other hand, he engages something that achieves “significance in
another sense” (Breton).

While he notes that the significant parallel between neurobiology and
computing is at a specific, yet quite abstract level (primarily in the ‘“all-or-none
character”—the digital ‘“nature”—of both neuron and digital computing
components), he nevertheless writes, “Following W. Pitts and W.S. MacCulloch
(‘A logical calculus of the ideas immanent in nervous activity’) we ignore the more
complicated aspects of neuron functioning: Thresholds, temporal summation,
relative inhibition, changes of the threshold by after effects of stimulation beyond
the synaptic delay, etc.” Von Neumann is thus only interested in the
neurobiological analogy to the extent that it devises aspects of the artificial, which
linger ambiguously in between something more or less well defined (e.g., in
relation to the “all-to-none character”) and something more precarious. After all,
the parallel between neuron and vacuum tube in the ENIAC is not—and cannot
be—conceived clearly “outside” the realm of the “digitalism” of von Neumann’s
model proposed in “The Draft ” (as indeed the later history of component-
miniaturization from transistors to microprocessors will show). More importantly,
how this model will appear as a “real” embodied apparatus with an assumed
parallelism to a neurobiological “object” (e.g., as instrumented with “organs,”
“neurons,” etc.) outside this digitalism, is not—and cannot—Dbe clear.

But von Neumann does not hesitate. He expands on this problematic through
the idea of a“general and logical theory of automata,” first presented at the 1948
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Hixon Symposium. He first compares computers and biological information
processing systems in more general terms, then suggests a “Broadening of the
Program to Deal with Automata That Produce Automata” in the concluding
sections. He asks, “Can one build an aggregate out of such elements in such a
manner that if it is put into a reservoir, in which there float all these elements in
large numbers, it will then begin to construct other aggregates, each of which will
then at the end turn out to be another automaton exactly like the original one?” In
the 1949 draft of a “theory of and organization of complicated automata,” he
pursues these questions by aligning the automaton with complication and
complexity and with debates over automata reproduction. More specifically, these
debates examine automata reproduction as the emergence of a threshold,
“inconceivable” from the initial state, that issues a higher degree of complexity, in
abstract as well as material form:

There is thus this completely decisive property of complexity, that there exists
a critical size below which the process of synthesis is degenerative, but above
which the phenomenon of synthesis, if properly arranged, can become explosive, in
other words, where syntheses of automata can proceed in such a manner that each
automaton will produce other automata which are more complex and of higher
potentialities than itself.

Arthur Burks, who continues aspects of von Neumann’s work, especially on
cellular automata, reports that von Neumann in the summer of 1948, before the
Hixon Symposium, considered a range of components or parts in self-reproducing
automata. Indeed, he contemplated “eight kind of parts:” a “stimulus organ,” a
“coincidence organ,” an “inhibitory organ,” a ‘“stimuli producer,” a ‘“rigid
member,” a “fusing organ, “ a “cutting organ,” and a “muscle.” If von Neumann’s
sketch is to be taken seriously, the actual status of these parts is unclear. For
instance, it is not clear what status a “muscle” of the kind devised will have in itself
(will it be organic, will it be mechanical, will it be . . . ?), and vis-a-vis an
“inhibitory organ” (will it be organic, will it be mechanical, will it be . . . ?), even if
Burks and von Neumann define parts such as the inhibitory organ as logical and the
muscle as material.

Arthur Burks sees this 3-dimensional kinematic model as one of von
Neumann’s most detailed(together with the 2-dimensional cellular model which he
goes on to develop), but it actually points towards a new territory of
abstract/concrete modeling. Burks specifies and generalizes von Neumann’s
conjectures in five models of “self-reproducing automata”: the “robot model,” the
“cellular model,” the “excitation-threshold-fatigue model,” the “continuous model,”
and the “probabilistic model of self-reproduction and evolution.” Even if these
models are carefully defined through known entities and definitions, it is quite clear
that these models offer a step-by-step entry into a new creative territory—a new
“body of experience” as von Neumann puts it. Moreover, they point towards a new
range of embodied forms, towards the modeling of a new class of complex
phenomena: that is, as a possible new “species” or better, type, or, token of Being.
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Overall, these manuscripts present a comprehensive and promiscuous (in a
non-moralistic sense) vision of how the organic-machinic (analogical) parallelism
of early cybernetics can be developed in radical ways. By mixing ideas of new
artifacts with notions of digital computation, the “digital procedure” outlines a
potential—virtual we would say today—for the self-production of artifacts within a
“coherent body of concepts and principles concerning the structure and
organization of both natural and artificial systems, the role of language and
information in such systems, and the programming and control of them.” Burks
summarizes this in his introduction to von Neumann’s papers on computing and
computer theory:

Von Neumann thought that science and technology would shift from a past
emphasis on the subjects of motion, force, energy, and power, to a future emphasis
on the subjects of communication, organization, programming and control. He
began a theory of automata that would contain the general principles common to
artificial automata (computers, robots, complex automated systems) and natural
goal-directed systems (cells, organisms, evolution).

It is clear that this conjecture of self-reproduction is also one of self-
production, that it leads to the “actualization” of, or “interaction” with, something
properly “virtual.” Although von Neumann in his draft s often situates this as
primarily a problem of a “general mathematical theory” that may “alter the way in
which we look on mathematics and logic proper”38 and explicitly attaches less
importance to the material, he cannot help but emphasize the artificial as
ambiguous and ontologically contingent.

As i1s clear from Ashby’s note and von Neumanns’ work, as well as from
conjectures made by Norbert Wiener and others within the founding milieu of
computer science and technology, the idea of formal machinic self-organization is
not simply, and perhaps not even primarily, an abstract form (i.e., a mathematical
artifact). It is also an outline of a state of self-production, circumscribing notions of
structure, organization, organism, machine, program, control, communication,
redundancy, etc. “Automaton” thus should not be taken “literally” in any one sense
of “artificiality,” since it may lead anywhere, or in fact not at all, since it has little
to do with the inherited idea of automaton. However, it is not really a well-defined
ideal or mathematical issue either. To be more precise, the relation between
mathematics and materiality is predicated on a whole range of notions and
applications. This relation stimulates and articulates the conjecture of an
ontological contingency beyond inherited determinations and constraints, leading
to a schism between formal machinic organization (in a post-objective artificial
sense) and creative constitution (in a new imaginary sense). Thus, it is never clear
exactly what/who will result from production of this artificiality and what/who is to
be seen as constitutive.

3. Modeling and Artifact: Simulative Reality?
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In the contemporary science of complexity, the emergence of spontaneous behavior
within a system is also the production of something new, un-expected, or
“surprising” (John L. Casti). This emerging behavior may be modeled in computer-
created “would-be worlds,” systems. that are completely inexplicable by any
conventional analysis of the systems’ constituent parts. These phenomena,
commonly referred to as emergent behavior,  seem to occur in many complex
systems involving living organisms, such as a stock market or the human brain . . .
Complex systems are not new, but for the first time in history tools are available to
study such systems in a controlled, repeatable, scientific fashion . . . with today’s
computers, complete silicon surrogates of these systems can be built, and these
“would-be worlds” can be manipulated in ways that would be unthinkable for their
real-world counterparts.

While modelers like Casti observe a Kantian distinction between “an sich” and
“fiir sich” (Casti discusses a principal circular diagrammatic of “encoding” and
“decoding” of complexity), the modeling of spontaneity does not in principle leave
out the option of something being “in excess” of the more or less strict formal
modeling dynamics of the ‘“science of surprise,” e.g., emergence, catastrophe,
chaos, connectionism, etc.

We may thus argue that complexity-modeling continues the options and the
implications of von Neumann’s draft s in the 1940s and 1950s. In his book on the
origins of cognitive science, Jean-Pierre Dupuy considers the importance of
modeling to early cognitive science and artificial intelligence, but also to the
question of what sort of artifact the computer could be seen to be. The importance
of “modeling” lies in the sense of “verum et factum convertuntur,” meaning that
humans can “have rational knowledge only about that of which we are the cause,
about what we have ourselves produced.” The production of a model is at the same
time a product of and a transcendence of human finitude, because it produces

something:
A model is an abstract form . . . that is embodied or instantiated by
phenomena. Very different domains of phenomenal reality . . . can be

represented by identical models, which establish an equivalence relation
among them. A model is the corresponding equivalence class. It therefore
enjoys a transcendent position, not unlike that of a platonic Idea of which
reality is only a pale imitation. But the scientific model is man-made. It is at
this juncture that the hierarchical relation between the imitator and the
imitated comes to be inverted. Although the scientific model is a human
imitation of nature, the scientist is inclined to regard it as a model,” in the
ordinary sense, of nature. Thus nature is taken to imitate the very model by
which man tries to imitate it.

The model abstracts from phenomenal reality “the system of functional

relations” putting aside everything else. Models obtain a life of their own, “an
autonomous dynamic independent of phenomenal reality.”
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With the invention of the computer from the 1930s onwards, the principle of
verum et factum gains a particular emphasis. Alan Turing and Alonso Church’s
alignment of computation and mechanics issue a new significance to the machinic
conjectured as “effective computability:”

It seems plain to us now that the notion of effective computability that was
being sought[in the 1930s], involving only blind, “automatic” execution
procedures, was most clearly illustrated by the functioning of a machine. It is
due to Turing that this mechanical metaphor was taken seriously. In his
remarkable study of the development of the theory of automata, Jean
Mosconi makes an interesting conjecture about the nature of the resistance
that this idea met with in the 1930s: “Considering the calculating machines
that existed at the time—the perspectives opened up by Babbage having been
forgotten in the meantime—any reference to the computational possibilities
of a machine was apt to be regarded as arbitrarily narrowing the idea of
computability . . . If for us the natural meaning of “mechanical
computability” is “computability by a machine,” it seems likely that until
Turing came along “mechanical” was used in a rather metaphorical sense and
meant nothing more than “servile” (indeed the term “mechanical” is still
used in this sense today to describe the execution of an algorithm).

Thus Turing and Church not only expand on the notion of computability, they
also expand on the notion of the machine. A machine will henceforth have all the
options of computation at its disposal in more than one sense: one, the
demonstration of logic, modeling in stricter mathematical terms, another, the actual
mechanics of the computing machine, i.e. the computer as working artifact. The
ambiguity of the model, of modeling in extenso, thus derives directly from the
issues of constructing a real computer, hardware and software-wise, if one likes,
but it also derives from the issue of application, that is how and to what ends such a
working artifact may be set: the machine may, as a concrete instance of the
artificial, turn back on the real as “an autonomous dynamic independent of
phenomenal reality.” It may create something, not in its capacity for incorporated
mathematics or in its capacity of calculating mechanics, but in its capacity as a
mathematical mechanism, i.e. in the sense of effective computation, thus
foregrounding “effect.” The machine might just do more than allowed for within
the inherited servitude. The machine could, as in Ashby’s note, be seen to establish
a spontaneity, which means that this application had the capacity for spontaneous
organization, self-organization, as applied abstract/concrete modeling.

The notion of the model thus gains a much wider application: the computer
could in ontological terms be seen to be an artifact with a disposition towards
creativity, as indeed the artificial intelligence programs would be portrayed in the
1960s and later—“Machines will be capable, within twenty years, of any work that
a man can do,” Herbert Simon states in 1965. Most contentiously, the computer
was a model brought alive outside the laboratory, not as some sorcerers apprentice
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gone wild, but as the laboratory set free, the equipment come alive, wandering
about in the world. Dupuy points to two important implications of this
problematic:(a) the principle of verum et factum comes to embody a constructive
condition for simulative reality. Since experiences with computers support the
notion that we can only know what we can construct, factum as manifested model
becomes the condition of truthful knowing. The principle is thus turned upside
down and the fact that science is “making up” something is qualified as a new form
of the real. (b) perhaps more importantly, this leads to a broader philosophical and
historical evaluation of the idea of complexity (and cybernetics as a founding
impetus). Dupuy makes clear that notions of machine, simulation, modeling, etc.,
can be affirmed on a new level, one that considers the proposition that mechanics
as complexity make up a higher principle of “mechanization” of the real, that is the
disclosure of a third “type of order”—"“non reductionist without having to accept
holism.” Following Friedrich von Hayek, Dupuy argues that the idea of complexity
points to an order that, albeit humanly created, is too complex to be humanly
governed, “human beings bring society into existence through their actions,” but
the ensuing order, is “beyond their control, because it is (infinitely) more complex
than they are:”

spontaneous social order constitutes a third type of order, along with natural
order and artificial order. It signifies an emergence, an effect of composition,
a system-effect. The “system” is obviously not a subject, endowed with
consciousness and will. The knowledge that the system exploits is
irreducibly distributed over the set of its constituent elements: it cannot be
synthesized in one place, for the system has no “absolute knowledge” about
itself that is localized somewhere within it. This collective knowledge resides
in the social order of the system insofar as it is the “result of human action
but not of human design.”

4. The Third Order and Neo-Cybernetics: Auto-Imagination?

For Dupuy, there is no question that the cybernetic “heritage” pervades and informs
many contemporary conjectures that bring new meaning to the machinic. Even if
this heritage has been unacknowledged, Dupuy discusses a series of cases and
arguments from French structuralism, notably from Levi-Strauss, Lacan, and
Derrida, which he sees as mistaken elaborations of cybernetics— as mistakenly
focused on a “symbolic” level,” “structured like a language.” For example, Lacan
stipulates that “the symbolic world is the world of the machine,” when in fact the
issues of the machine placed within language by the structuralists pertain to a
different, may we say, “machinic,” third type of order.

Klaus Bartels presents a similar critique, which furthers Dupuy’s insights by
broadening the perspective of how the machinic and the informational are put to
work in postwar French thought. According to Bartels, cybernetics has the status of
“basso continuo” for structuralism together with McLuhan’s media theory (itself
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drawing heavily on information science and cybernetics) up to the mid-1970s and
the early 1980s, constituting what Bartels calls a “philosophy of information”
culminating in the “crypto theory” of Jean Baudrillard. Baudrillard’s writing,
especially towards the late 1970s (e.g., “The Precession of Simulacra™), is certainly
under the influence of cybernetics. The peculiar order or “precession” of
“simulacra” culminates in “the generation by models of a real without origin or
reality: a hyperreal.” This idea thus not only reflects on the prospects of modeling,
but also substitutes the real with modeled fact: the “image” procured by models
will become a sort of self-organized constructive problematic which “bears no
relation to any reality whatever: it is its own pure simulacrum.” The factum of
computer-generated effects lends credibility to a new metaphysic of the
“hyperlevel,” conceived by Baudrillard as a “magnetic field of events” with
recourse only to simulation: “Simulation is characterized by a precession of the
model, of all models around the merest fact—the models comes first, and their
orbital . . . circulation constitutes the genuine magnetic field of events.” However,
Bartels views Baudrillard as only one instance, testifying to the ongoing influence
of cybernetics as an organizing “metaphor” to poststructuralism. Bartels suggests a
“history of the cybernetic-metaphor,” which runs from a first phase characterized
by the significance of Claude Levi Strauss and Jacques Lacan’s interpretations of
cybernetics in the 1950s, to a second phase in the mid-60s characterized by Jacques
Derrida’s ideas of writing— Gramma—as an instantiation of a “universal writing
machine” referring to Norbert Wiener’s cybernetic machine, to a third phase from
the late 1960s to the mid 1970s characterized by the idea of a “poetic machine,” in
the work of Julia Kristeva and culminating in the poststructuralist idea par
excellence of a “desiring-machine” put forward in Gilles Deleuze and Félix
Guattari’s 1972 Anti-Oedipus, which emphatically proclaims the machinic to be “at
work everywhere.”

Bartels argues that one must see “cybernetics as metaphor” as complementary
to the advancement of media in the postwar era—the information society, which
starts to be debated in France in the *70s; e.g., Simon Nora and Alain Minc’s The
Computerization of Society (1978). Cybernetics thus becomes implicated not only
in a certain history, but more importantly, it takes on a particular significance as a
stimulating broad yet specific agenda of the machinic. Edgar Morin’s account of
the machine—“les étre-machines”—in La méthode. I. La Nature de la Nature
(1977) where he embraces the machine as a “poietic” instance, offers a sense of the
intensity of this agenda (Morin makes explicit his inspiration from ‘“second order
cybernetics,” e.g., Heinz von Foerster, Humberto Maturana, Francisco Varela, etc.):

We have been captives of the idea of mechanical repetition, of the idea of
standardized fabrication. The word machine must also “be given” the
meaning we find in pre- or extra-industrial significations, where it designates
the set or complex agencies [agencements] wherein the market is both
regulated and regulating: . . . the political machine, the administrative . . . It
IS necessary above all to give it meaning in its poietic dimension as a term
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which in the machine connects creation and production, praxis and poetry. . .
. In the machine is found not only the machinic [le machinal] (the repetitive)
but also the fabricating [le machinant] (the inventive).

Moreover, Morin talks about “the family of machines,” the “arche machine: the
sun,” “proto machines and wild engines”, the “living poly machines” with an
autopoietic capacity, the “social mega machine,” the “artificial machines,” and not
least, Wiener’s cybernetic machine. The cybernetic automat transforms the
mechanical machine’s “externality” into an organized internality by means of its
program whereby it stands forward as “comparable with the living . . . by means of

its organization of behavior.”

In his well-known 1979 introduction to French philosophy, Vincent Descombes
dedicates a section to the issue of “communication” followed by a section on
“structures” where he attempts to demonstrate how code, message, sender, receiver
are closely related to the philosophical prospects of semiology, and most of all, to
the concept “structure,” especially with respect to the critique of consciousness and
subject formation—that is, to anti-humanism:

The paradox of structuralism is as follows. It announces its project (to
combat “the philosophy of consciousness”) by showing that the signifier is
not at the service of the subject, nor entrusted by the latter with his
“significative intentions” (as phenomenologists say). It wishes to show
man’s subjection to signifying systems (which precede each of us
individually). But this demonstration has recourse to concepts from
information theory, i.e., from the thinking of engineers whose goal (so the
word “cybernetics,” as they have called their science, suggest) is to invest
human beings with total control by means of better communications
techniques.

One may debate Descombes’ somewhat naive assumption of information
science as “well-meaning” and allegedly humanist engineering, but one should not
overlook (1) the substantial influence of cybernetics in relation to semiology and
structuralism from the ’50s to the ’70s and (2) more importantly the notion of
paradox, that is, the liaison between a general influence of cybernetics, and a
remaining problem of a probable “agency” beyond cybernetics. The role of the
engineers becomes crucial: whereas structuralism wants to apply communication as
a model of the machines’ effect on man, on the extra-machinic, the engineers come
to stand for something extra-machinic with a constitutive value (making
“communications techniques” function “better”).

In the context of this paper, the correspondence of the “cybernetic metaphor”
with the imagination(of a philosophical, engineering, etc., nature) related to
artifacts (e.g., communications techniques) emphasizes Dupuy’s argument that an
ongoing cybernetic impulse leads to neo-cybernetics, as | will return to in a
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moment. But it also introduces another factor in the problematic: while underlining
Dupuy’s argument, the embrace of the machinic is under the influence of exactly
this embracement as something imaginary. Thus the assumed impact of cybernetics
challenges Dupuy in the following manner: How is the relationship between the
artificial order and the third type of order to be understood, once the artificial is
seen as something potentially creative? And moreover, if this potential is viewed as
related to the imaginary, how will this then affect the idea of a third order? Or to
put it differently: How is the third type of order, the social, to be seen when
questioned from the hypothesis of the imaginary of the artificial? That is, when
complexity is not only the property of the factual as model, but an expression of a
reality permeated with these very same principles. Or: Is the abstraction of the third
order, discernible in its effects, but not in its capacity of “effectuator” able to
overcome the dichotomy between natural order and artificial order, set up by
Dupuy? The factuality of the second—artificial—order points to the complexity of
the third order, but only by recourse to the second order: the factual is in this sense
producing the reality, or better, is implicating the reality of the third order in the
workings of the second.

Insofar as the third type of order is the social and historical complement of
complexity proper, the argument may soon be settled and the artificial viewed as
merely an application, or an appendix, of this spontaneous order, as in
contemporary arguments for the network society, socio-cybernetics, etc. Thus in
Chaos, Complexity and Sociology (1997), Frederick Turner argues that the use of
dynamic non-linear models of complexity not only circumscribes “the experience
of creating universes [which] however limited in scope, put at the disposal of even
fairly ordinary thinkers the sort of imaginative extrapolation formerly available
only to genius,” and in this sense “diminish” the role of any extra-machinic
imagination. But, moveover, this modeling imputes the prospect of a
“complexification” of imaginary forms, of what he terms “an instrument of moral
judgment of history” by way of the operation of strange attractors—derivations of
cybernetics if one likes—on e.g., religious morality.

However, if we acknowledge that the conception of the complex is inherently
relayed by the“factum” of modeling, that is as an “arte-factum,” the solution may
become much less transparent. Why these artifacts, why this perspective, why at
this time, we may ask: how, and why, is the “ordre de contenu” of complexity
actually instantiated, not in the capacity of modeled organizational efficiency (e.g.,
vis-a-vis “data,” e.g., “religious morality”), but in its capacity of constitution, of
deliberate human design (at some level at least)? This, it appears to me, is exactly
what Descombes hints at—perhaps too modestly—in his introduction of “real”
engineers into the crystalline systems of structuralism. The real engineers stand for
something else, which cannot be accounted for in the systemic inclusiveness of
early structuralism, but more importantly, they point towards an issue of
constitution in the sense of creative articulation.

Dupuy acknowledges this by touching on the problem of methodological
individualism within von Hayek’s approach; but in the light of the artificial, we
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might argue somewhat differently. The objectionable structuralists become an
interesting case, because they point to another dimension. As Bartels’ brief history
of cybernetics as metaphor indicates, the genealogy leading to poststructuralist
ontologies of the artificial in the 1990s may be neo-cybernetic, not just in a
metaphorical sense, but in a painstaking strict sense, since neo-cybernetic means
modeling in the sense of effective computability, of effective “incorporated” action.
Perhaps the most far reaching conjecture is to be found in A Thousand Plateaus
(1980) by Gilles Deleuze & Félix Guattari. It is well known that Deleuze and
Guattari’s work is heavily influenced by ideas from mathematics and physical
science, including complexity (in their ideas of multiple systemicity, one powerful
“vehicle” of which is the “abstract machine”). This peculiar instance of the
machinic continues and revises the idea of a “desiring machine” from the early
1970s, but more importantly, it is also a high point in the proliferation of
cybernetics: what we somewhat cautiously could call the invigoration of a neo-
cybernetic problematic. We may highlight at least two prospects: (1) First the
abstract machine implies the Deleuzean-Guttarian idea of an ontology based on
strata with immanent ratios and dynamics, clearly distanced from any human
agency, and shares in this with the third order discussed earlier. Thus issues of
imagination must be stipulated as effects of the abstract machine, of the machinic,
that is the neo-cybernetic auto-imagination (interestingly, Deleuze and Guattari
dedicate substantial space in the introduction to A Thousand Plateaus to
dissociating themselves from the idea of a book as an image). (2) Second the
abstract machine comes to play an important role in the later Guattari’s Chaosmosis
(1992) which becomes one of the “manifestos” for the explicitly neo-cybernetic
prospects associated with mass-computing and the Internet in the 1990s, as
“cyberspace,” “the network society,” “the cyborg,” and so forth. The notion of
“machinic heterogenesis” from Chaosmosis particularly draws on a number of the
issues discussed here (including explicit references to Wiener). When one reads this
book with Guattari’s earlier work Molecular Revolution (1972-1984), especially
the section “Towards a New Vocabulary” with themes such as “Machine and
Structure,” “The Plane of Consistency,” “Subjectless Action,” “Machinic
Propositions,” and “Concrete Machines,” an emphatic flow of argument in favor of
a new “machinics” with an ontological contingency beyond inherited constraints
appear.

It is important to understand that neo-cybernetics does not abolish man in a
“crude” way. It disperses an imaginary that forcefully stipulates different—new—
ways of conceiving of the world. Machines may wander about among men, they
disperse themselves among men, and in doing so they in turn change the entire
setting of man, as the “humanist controversy” related to structuralism makes clear:
they render man unnecessary, or better they “erase” man (Foucault)—Ilike a symbol
at the mercy of a Turing-machines’s tape head—*like a face drawn in sand at the
edge of the sea” (Foucault). Thus the machinic is not really concrete (a central
point in Guattari’s thought is to abstract values, concepts, sensations from the
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cybernetic heritage). They make up something post-objective, an all-encompassing
artifice bound to certain artifacts, but, nevertheless bound on a new ontology.

We nevertheless need to be extremely careful: is this the appearance of the
machinic cum third order conditioning auto-imagination, or is it something created
by an imaginary positing of artificiality with an ontological contingency beyond
inherited constraints. To revert to this paper’s thesis: Does the ambiguity of
modeling persist in the third order, because its ultimate “recourse” lies somewhere
else? To put it differently: may the ambiguity within cybernetic modeling—
“cleared” as the affirmation of factum as a new form of simulative reality leading to
a third order by Dupuy—translate into an idea of auto-imagination and in turn
disclose that this translation needs constituting—thus questioning the creativity of
the third order explicitly, by way of the artificial, not—to paraphrase the Deleuze
and Guattari of Anti-Oedipus—because the machinic is “at work everywhere,” but
because the imaginary of the artificial seems to be at work everywhere.

Now this imagery clearly departs from the mathematical modeling of systems,
but it is no less a step into the uncertain. It aspires not “to certain points where
cybernetics impinges on religion” (such as God & Golem, Inc.—the title of
Wiener’s book from 1964), but to a creative act of translative imagination, an
imaginary of the full-fledged convergence of technology and non-technology, in
the neo-cybernetic sense, but without necessarily leading to neo-cybernetic
conclusions. Within such schemata this is what may and can be thought and done:
the machinic is seen as “auto-imagination,” i.e., as an auto-creation set at large, or
as a convergence between artificial imagination and the imaginary of the artificial.
The lesson to be learned—and questioned—seems to be:

(@) Self-production. From the early postwar years onwards the issue of
artificial self-production is not infeasible or preposterous. The artificial may
be created without any—or at least very many—preconditions whatsoever; it
may initiate a field of equally post-human and postnatural “originary”
creations so that it comes to linger with ever-increasing intensity from
the1980s onwards, as a machinic “at work everywhere.” For instance, the
artificial lingers in the focus on “cyborgs, “monsters,” etc.: a radical
“reconfiguring” of and by technology, in which . . . posthuman creatures
equal to but different than humans . . . ” populate a world seen to be equal,
but different: but in what sense different and with what specificities?

(b) Cross-breeding. This issue is developed by a continuous and extended
“cross-breeding” of reflections on organic and mechanical phenomena
inspired by the pioneers of the computer, establishing a new type of
simulative relation between the abstract and the concrete. One example: in
1992, M.V. Gandhi and B.S. Thompson report that “smart materials and
structures” (resonating with von Neumann) will be largely defi ned through a
“mimesis,” “biomimetics”: “exhibiting nervous systems, brains, and
muscular capabilities” including organic features such as “Self-repair, self-
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diagnosis, self-multiplication, and self-degradation” But how are these
‘creatures’ to be acknowledged except by the fact that they proliferate as an
organizational novum with an ontological contingency beyond inherited
determinations and constraints.

(c) Ambiguity. Perhaps, the state of nature—humans and non-humans
alike—one of two ‘essential’ starting points for the early cyberneticians, may
be the most interesting indicator of the ambiguity following five decades of
promiscuous modeling. Gernot Bohme writes in the early 1990s that nature’s
self-evidence [Selbstverstandlichkit] is disappearing due to artificial
reproduction in an expanded yet unclear sense. We still use “classical
dichotomies [Entgegensetzungen]” such as “nature and the established
[Setzung],” “nature and technique,” “the natural versus the artificial and
contaminated,” “the original versus the civilized,” and the “outer and inner,”
Bohme argues, and yet it has become unclear what nature is, what we will
designate as such “whether what we consider as nature, is nature at all, what
nature we desire”:

“In the dimensions of a Terrestial history, a colonization [Besiedelung] of
the World’s space is possible without further notice, i.e. the idea of a
separation of the human species in artificially adapted life conditions for
subspecies or even a dissolution of man as species. It is possible to conceive
of living beings that only reproduce themselves in a continuous symbiosis
with machines. Within such perspectives the expression “artificial nature” in
fact comes to designate an intermediate phenomenon, a boundary [Grenze],
and perhaps also the point of evolutionary decision.”

| believe that these points circumscribe what | have proposed as a schism
between formal machinic organization and creative constitution: It is not clear, or
better, it is not necessarily a given premise that the self-production resulting from
the heritage of the automaton in cybernetics can overcome this schism. But, neither
is it very clear that the notion of the human can easily be ‘transcended’ as creative
instance. In fact, the schism seems to appear in a number of modalities: (a) as the
self-production of something with unclear effects; (b) in the complication or
complexification by cross-breeding in various ways; (c) in the impossibility to
decide what comes from the artificial and what comes from the natural, in turn
leading to a need for rephrasing the relation between human and “arti-factual”
creativity.

To conclude: | hope to have shown that across five decades of promiscuous
modeling, the computer may be seen as an inexplicit and poorly understood
impetus for the creative articulation of the artificial—from von Neumann’s
automaton to the neo-cybernetics of poststructuralist ontologies, with a number of
important implications for our understanding of the computer, and for our
“handling” of the artificial. Our brief excursion into details of a possible “origin”

(alas) of poststructuralist assumptions, seems to indicate a highly difficult schism
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between a proliferating number of machinic organizations and their creative
constitution(s), which in their ultimate definition become attached, or better,
coupled with the ontological form of the “human strata of the real” (Cornelius
Castoriadis) in order for this creativity to be possible: to give or project meaning
related to us. If the inverse projection of the imaginary of the artificial in artificial
imagination makes sense in such a context, it is only as a certain expression of an
ontological contingency beyond inherited determinations and constraints,
elaborating on a peculiar autonomy pertaining to this strata.

Information, Crisis, Catastrophe
Mary Ann Doane

The major category of television is time. Time is television’s basis, its principle of
structuration, as well as its persistent reference. The insistence of the temporal
attribute may indeed be a characteristic of all systems of imaging enabled by
mechanical or electronic reproduction. For Roland Barthes, the noeme of
photography is the tense it inevitably signifies—the “That-has-been” which ensures
both the reality and the “pastness” of the object “photographed.” The principal
gesture of photography would be that of embalming (hence Barthes’ reference to
Andre Bazin). In fixing or immobilizing its object, transforming the subject of its
portraiture into dead matter, photography is always haunted by death and
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historicity. The temporal dimension of television, on the other hand, would seem to
be that of an insistent “present-ness”—a “This-is-going-on” rather than a “That-has
been,” a celebration of the instantancous. In its own way, however, television
maintains an intimate relation with the ideas of death and referentiality Barthes
finds so inescapable in his analysis of the photograph. Yet, television deals not with
the weight of the dead past but with the potential trauma and explosiveness of the
present. And the ultimate drama of the instantaneous—catastrophe— constitutes
the very limit of its discourse.

According to Ernst Bloch, “Time is only because something happens, and where
something happens, there time is.” Television fills time by ensuring that something
happens—it organizes itself around the event. There is often a certain slippage
between the notion that television covers important events in order to validate itself
as a medium and the idea that because an event is covered by television—because it
is, in effect, deemed televisual—it is important. This is the significance of the
media event, where the referent becomes indissociable from the medium. The
penetration of everyday life by the media is a widely recognized phenomenon. But
it is perhaps less widely understood that television’s conceptualization of the event
is heavily dependent upon a particular organization (or penetration) of temporality
which produces three different modes of apprehending the event—information,
crisis, and catastrophe. Information would specify the steady stream of daily
“newsworthy” events characterized by their regularity if not predictability.
Although news programs would constitute its most common source, it is also
dispersed among a number of other types of programs. Its occasion may be politics,
science, or “human interest.” Information is noteworthy but is not shocking or
gripping—its events are only mildly eventful, although they may be dramatized.
The content of information is ever-changing but information, as genre, is always
there, a constant and steady presence, keeping you in touch. It is, above all, that
which fills time on television—using it up. Here time is flow: steady and
continuous. The crisis, on the other hand, involves a condensation of temporality. It
names an event of some duration which is startling and momentous precisely
because it demands resolution within a limited period of time. Etymologically,
crisis stems from the Greek krisis, or decision, and hence always seems to suggest
the necessity of human agency. For that reason, crises are most frequently
political—a hijacking, an assassination, the take-over of an embassy, a political
coup, or the taking of hostages. There is a sense in which information and
catastrophe are both subject-less, simply there, they happen—while crisis can be
attributed to a subject, however generalized (a terrorist group, a class, a political
party, etc.). The crisis compresses time and makes its limitations acutely felt.

Finally, the catastrophe would from this perspective be the most critical of crises
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for its timing is that of the instantaneous, the moment, the punctual. It has no
extended duration (except, perhaps, that of its televisual coverage) but, instead,
happens “all at once.”

Ultimately, the categories of information, crisis, and catastrophe are only tenuously
separable in practice. There are certainly phenomena which seem to annihilate the
distinctions between them—a flood, for instance, which has elements of both the
crisis (duration) and the catastrophe (it takes many lives), or an assassination
which, although it may be experienced as a catastrophe, is a political action which
must be attributed to a subject. But what is more striking in relation to this
inevitable taxonomic failure is that television tends to blur the differences between
what seem to be absolutely incompatible temporal modes, between the flow and
continuity of information and the punctual discontinuity of catastrophe. Urgency,
enslavement to the instant and hence forgettability, would then be attributes of both
information and catastrophe. Indeed, the obscuring of these temporal distinctions
may constitute the specificity of television’s operation. The purpose of this essay is
to investigate the implications and effects of this ambivalent structuration of time,
particularly in relation to the categories of information and catastrophe.

Television overall seems to resist analysis. This resistance is linked to its sheer
extensiveness (the problem of determining the limits or boundaries of the television
text has been a pressing one), its continual barrage of information, sensation, event
together with its uncanny ability to assimilate, appropriate, or recuperate all
criticisms of the media. A story on the March 7, 1988 CBS Evening News detailed
how the presidential candidates of both parties produced increasingly provocative
or scandalous commercials in order to generate additional television coverage. The
commercials would be shown several times in the regular manner and then,
depending upon the level of their shock quotient, would be repeated once or more
on local or national news, giving the candidates, in effect, free publicity. CBS
News, in airing the metastory of this tendency, demonstrates how television news
reports on, and hence contains through representation, its own exploitation. Its
recuperative power is immense, and television often seems to reduce and deflate,
through its pervasiveness and overpresence, all shock value.

Televisual information would seem to be particularly resistant to analysis given its
protean nature. Not only does television news provide a seemingly endless stream
of information, each bit (as it were) self-destructing in order to make room for the
next, but information is dispersed on television among a number of genres and
forms, including talk shows, educational/documentary type programs such as Nova,
National Geographic Specials, and Wide, Wide World of Animals, “how-to”

programs such as The Frugal Gourmet, This Old House, and Victory Garden, news
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“magazines” such as 60 Minutes and Chronicle, children’s shows (Sesame Street),
sports, etc. Furthermore, even the two generic forms which are most consistently
associated with the concept of information—news and the educational/documentary
program—exhibit diametrically opposed formal characteristics. Documentary
programs such as Nova tend to activate the disembodied male voice-over whose
authority has long ago lapsed in the realm of the cinema (it is a voice which, as
Pascal Bonitzer points out, has irrevocably “aged”). News programs, on the other
hand, involve the persistent, direct, embodied, and personalized address of the
newscaster. Information, unlike narrative, is not chained to a particular organization
of the signifier or a specific style of address.

Antithetical modes reside side by side. Hence, information would seem to have no
formal restrictions— indeed, it is characterized by its very ubiquity. If information
Is everywhere, then the true scandal of disinformation in the age of television is its
quite precise attempt to place or to channel information—to use its effects. Even if
it is activated through television, it uses broadcasting in a narrowly conceived way.
Disinformation loses credibility, then, not only through its status as a lie but
through its very directedness, its limitation, its lack of universal availability. The
scandal is that its effects are targeted. Disinformation abuses the system of
broadcasting by invoking and exploiting the automatic truth value associated with
this mode of dissemination—a truth value not unconnected to the sheer difficulty of
verification and the very entropy of information.

Yet, in using this concept of information, I am accepting television’s own terms.
For the concept carries with it quite specific epistemological and sociological
implications associated with the rise of information theory. As Katherine Hayles
points out, the decisive move of information theory was to make information
quantifiable by removing it from the context which endowed it with meaning, and,
instead, defining it through its own internal relations. According to Hayles, this
results in what is, in effect, a massive decontextualization: “Never before in human
history had the cultural context itself been constituted through a technology that
makes it possible to fragment, manipulate, and reconstitute informational texts at
will. For postmodern culture, the manipulation of text and its consequently
arbitrary relation to context is our context.”

From this point of view, television could be seen as the textual technology of
information theory. Insofar as a commercial precedes news coverage of a disaster
which in its own turn is interrupted by a preview of tonight’s made-for-TV movie,
television is the preeminent machine of decontextualization. The only context for
television is itself—its own rigorous scheduling. Its strictest limitation that of time,
information becomes measurable, quantifiable, through its relation to temporality.

While the realism of film is defined largely in terms of space, that of television is
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conceptualized in terms of time (owing to its characteristics of “liveness,” presence,
and immediacy). As Margaret Morse notes, television news is distinguished by the
very absence of the rationalized Renaissance space we have come to associate with
film—a perspectival technique which purports to represent the truth of objects in
space. Instead, the simultaneous activation of different, incongruous spaces (the
studio, graphics, footage from the scene, interviews on monitor) is suggestive of a
writing surface and the consequent annihilation of depth. Television does not so
much represent as it informs. Theories of representation painstakingly elaborated in
relation to film are clearly inadequate.

Conceptualizing information in terms of flow and ubiquity, however, would seem
to imply that it lacks any dependence whatsoever upon punctuation or
differentiation. Yet even television must have a way of compensating for its own
tendency toward the leveling of signification, toward banalization and
nondifferentiation—a way of saying, in effect, “Look, this is important,” of
indexically signaling that its information is worthy of attention. It does so through
processes that dramatize information—the high seriousness of music which
introduces the news, the rhetoric of the newscaster, the activation of special effects
and spectacle in the documentary format. Most effective, perhaps, is the crisis of
temporality which signifies urgency and which is attached to the information itself
as its single most compelling attribute. Information becomes most visibly
information, becomes a televisual commodity, on the brink of its extinction or loss.
A recent segment of Nova, “The Hidden Power of Plants,” chronicles the attempt to
document the expertise of old medicine men who, when they die, take their
knowledge with them (it is “worse than when a library burns down,” the
anonymous voice-over tells us). Similarly, the numerous geographic specials
demonstrate that the life of a particular animal or plant becomes most televisual
when the species is threatened with extinction. The rhetoric of impending
environmental doom is today applicable to almost any species of plant or animal
life given the constant expansion and encroachment of civilization on territory
designated as still “natural.” In this way, television incessantly takes as its subject
matter the documentation and revalidation of its own discursive problematic. For
information is shown to be punctual; it inhabits a moment of time and is then lost to
memory. Television thrives on its own forgettability. While the concept of
information itself implies the possibilities of storage and retrieval (as in computer
technology), the notion of such storage is, for television, largely an alien idea.
Some television news stories are accompanied by images labeled “file footage,” but
the appellation itself reduces the credibility of the story. Reused images, unless
carefully orchestrated in the construction of nostalgia, undermine the appeal to the

“live” and the instantaneous which buttresses the news.
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The short-lived but spectacular aspect of information is revealed in the use of
special effects sequences where the drama of information is most closely allied
with visual pleasure. In a National Geographic special entitled “The Mind,” an
artist’s conception of the brain curiously resembles the mise-en-scene of
information theory. The brain is depicted as an extensive network of neurons,
synapses, and neuro-transmitters regulating the flow of information. In one cubic
inch of the brain there are 100 million nerve cells connected by 10,000 miles of
fibers (laid end to end, the voiceover tells us, they would reach to the moon and
back). The amount of information is so enormous that cells must make
instantaneous decisions about what is to be transmitted. The sequence is organized
so that music announces the significance of these data and an almost constantly
moving camera suggests the depths of the representation. The camera treats what is
clearly a highly artificial, technologically produced space as the experienced real
while the voice-over provides verbal analogues to real space (the fibers which reach
to the moon and back, the pinch of salt in a swimming pool which helps one to
grasp what it would be like to look for a neuro-transmitter in the brain). Yet, there
IS no pretense that an optical representation of the brain is adequate—it is simply
necessary to the televisual discourse. The voice-over announces, “If it could be
seen, brain cell action might look like random flickering of countless stars in an
endless universe. Seemingly an infinite amount of information and variety of
behaviors in an unlikely looking package,” while the visuals mimic such a sight
with multi-colored flickering lights. Television knowledge strains to make visible
the invisible. While it acknowledges the limits of empiricism, the limitations of the
eye in relation to knowledge, information is nevertheless conveyable only in terms
of a simulated visibility—“If it could be seen, this is what it might look like.”
Television deals in potentially visible entities. The epistemological endeavor is to
bring to the surface, to expose, but only at a second remove—depicting what is not
available to sight. Televisibility is a construct, even when it makes use of the
credibility attached to location shooting—embedding that image within a larger,
overriding discourse.

The urgency associated with information together with the refusal to fully align the
visible with the dictates of an indexical realism suggests that the alleged value of
information, like that of television, is ineluctably linked with time rather than
space. And, indeed, both information and television have consistently been defined
in relation to the temporal dimension. According to Walter Benjamin, the new form
of communication called information brought about a crisis in the novel and in
storytelling: “The value of information does not survive the moment in which it
was new. It lives only at that moment; it has to surrender to it completely and

explain itself to it without losing any time. A story is different. It does not expend
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itself. It preserves and concentrates its strength and is capable of releasing it even
after a long time.” Information must be immediately understandable, graspable—it
is “shot through with explanation.” Meaning in storytelling has time to linger, to be
subject to unraveling. It has “an amplitude that information lacks.” This tendency to
polarize types of discourses with respect to their relation to temporality is evident
also in Jonathan Culler’s activation of Michael Thompson’s categories of
transience and durability: “we are accustomed to think—and tradition urges us to
think—of two sorts of verbal, visual compositions: those which transmit
information in a world of practical affairs—utilitarian and transient—and those
which, not tied to the time or use value of information, are part of the world of
leisure, our cultural patrimony, and belong in principle to the system of durables.”
Benjamin might say that the loss of aura associated with electronic reproduction is
a function of its inability to endure. In other words, there are things which last and
things which don’t. Information does not. It is expended, exhausted, in the moment
of its utterance. If it were of a material order, it would be necessary to throw it
away. As it is, one can simply forget it.
Television, too, has been conceptualized as the annihilation of memory, and
consequently of history, in its continual stress upon the “nowness” of its own
discourse. As Stephen Heath and Gillian Skirrow point out, “where film sides
towards instantaneous memory (‘everything is absent, everything is recorded—as a
memory trace which is so at once, without having been something else before’),
television operates much more as an absence of memory, the recorded material it
uses—including the material recorded on film—instituted as actual in the
production of the television image.” This transformation of record into actuality or
immediacy is a function of a generalized fantasy of “live broadcasting.” Jane Feuer
pursues this question by demonstrating that a certain ontology of television, defined
in terms of a technological base which allows for instantaneous recording,
transmission, and reception, becomes the ground for a pervasive ideology of
“liveness.” Although, as she is careful to point out, television rarely exploits this
technical capability, minimalizing not only “live” transmission but preservation of
“real time” as well, the ideology of “liveness” works to overcome the excessive
fragmentation within television’s flow. If television is indeed thought to be
inherently “live,” the impression of a unity of “real time” is preserved, covering
over the extreme discontinuity which is in fact typical of television in the U.S. at
this historical moment.

From these descriptions it would appear that information is peculiarly compatible
with the television apparatus. Both are fully aligned with the notion of urgency;
both thrive on the exhaustion, moment by moment, of their own material; both are

hence linked with transience and the undermining of memory. But surely there are
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moments which can be isolated from the fragmented flow of information, moments
with an impact which disrupts the ordinary routine—moments when information
bristles, when its greatest value is its shock value (in a medium which might be
described as a modulated, and hence restrained, series of shocks). These are
moments when one stops simply watching television in order to stare, transfixed—
moments of catastrophe. But what constitutes catastrophe on television? And what
Is the basis of the widespread intuition that television exploits, or perhaps even
produces, catastrophe? To what extent and in what ways is the social imagination
of catastrophe linked to television?

Etymologically, the word “catastrophe” is traceable to the Greek kata (over) plus
strephein (turn) —to overturn. The first definition given by Webster’s is “the final
event of the dramatic action esp. of a tragedy” (in this respect it is interesting to
note that the etymology of the term “trope” also links it to “turn.”) Hence, although
the second and third definitions (2. a momentous tragic event ranging from
extreme misfortune to utter overthrow or ruin 3. a violent and sudden change in a
feature of the earth”) attempt to bind catastrophe to the real, the initial definition
contaminates it with fictionality. Catastrophe is on the cusp of the dramatic and the
referential and this is, indeed, part of its fascination. The etymological specification
of catastrophe as the overturning of a given situation anticipates its more formal
delineation by catastrophe theory. Here, catastrophe is defined as unexpected
discontinuity in an otherwise continuous system. The theory is most appropriate,
then, for the study of sudden and unexpected effects in a gradually changing
situation. The emphasis upon suddenness suggests that catastrophe is of a temporal
order.

The formal definition offered by catastrophe theory, however, points to a
striking paradox associated with the attempt to conceptualize televisual catastrophe.
For while catastrophe is designated as discontinuity within an otherwise continuous
system, television is most frequently theorized as a system of discontinuities,
emphasizing heterogeneity. Furthermore, the tendency of television to banalize all
events through a kind of leveling process would seem to preclude the possibility of
specifying any event as catastrophic. As Benjamin pointed out in a statement which
seems to capture something of the effect of television, “The concept of progress is
to be grounded in the idea of catastrophe. That things ‘just go on’ is the
catastrophe.” The news, in particular, is vulnerable to the charge that it dwells on
the catastrophic, obsessed with the aberrant, the deviant. According to Margaret
Morse, “The news in the West is about the anormal. It i1s almost always the ‘bad’
news. It is about challenges to the symbolic system and its legitimacy.”
Furthermore, in its structural emphasis upon discontinuity and rupture, it often

seems that television itself is formed on the model of catastrophe.
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Given these difficulties, is it possible to produce a coherent account of events
which television designates as catastrophe? What do these moments and events
have in common? One distinctive feature of the catastrophe is that of the scale of
the disaster in question—a scale often measured through a body count. By this
criterion, Bhopal, the Detroit Northwest Airlines crash of August1987, and the
Mexican earthquake could all be labeled catastrophes. However, other events which
are clearly presented as catastrophic—Chernobyl, the explosion of the
Challenger—do not involve a high number of deaths while wartime body counts
(Vietnam, the Iran-lraq war), oft en numerically impressive, do not qualify as
catastrophic (undoubtedly because war makes death habitual, continual). Evidently,
the scale which is crucial to catastrophe is not that of the quantification of death (or
at least not that alone).

Catastrophe does, however, always seem to have something to do with
technology and its potential collapse. And it is also always tainted by a fascination
with death—so that catastrophe might finally be defined as the conjuncture of the
failure of technology and the resulting confrontation with death. The fragility of
technology’s control over the forces it strives to contain is manifested most visibly
in the accident—the plane crash today being the most prominent example. Dan
Rather introduced the CBS story about the August 1987 Detroit Northwest Airlines
crash with the rhetoric of catastrophe—the phrase “aftershocks of a nightmare”
accompanying aerial images of wreckage strewn over a large area. The inability of
television to capture the precise moment of the crash activates a compensatory
discourse of eyewitness accounts and animated re-enactments of the disaster—a
simulated vision. Eyewitnesses who comment upon the incredible aspects of the
sight or who claim that there were “bodies strewn everywhere” borrow their
authority from the sheer fact of being there at the disastrous moment, their reported
presence balancing the absence of the camera. What becomes crucial for the act of
reportage, the announcement of the catastrophe, is the simple gesture of being on
the scene, where it happened, so that presence in space compensates for the
inevitable temporal lag. Hence, while the voice-over of the anchor ultimately
organizes the event for us, the status of the image as indexical truth is not
inconsequential—through it the “story” touches the ground of the real.
Nevertheless, the catastrophe must be immediately subjected to analysis,
speculation, and explanation. In the case of the airplane crash, speculation about
causes is almost inevitably a speculation about the limits and breaking points of
technology (with respect to Northwest flight 255, the history of the performance of
the engine was immediately a subject of interrogation).

As modes of transportation dependent upon advanced and intricate technologies

become familiar, everyday, routine, the potential for catastrophe increases. The
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breakdown of these technologies radically defamiliarizes them by signaling their
distance from a secure and comforting nature. As Wolfgang Schivelbusch points
out, this was the case for the railroad in the 19th century, its gradual acceptance and
normalization subjected to the intermittent shock of the accident.

One might also say that the more civilized the schedule and the more efficient the
technology, the more catastrophic its destruction when it collapses. There is an
exact ratio between the level of the technology with which nature is controlled, and
the degree of severity of its accidents. The preindustrial era does not know any
technological accidents in that sense. In Diderot’s Encyclopedie, “Accident” is
dealt with as a grammatical and philosophical concept, more or less synonymous
with coincidence. The preindustrial catastrophes are natural events, natural
accidents. They attack the objects they destroy from the outside, as storms, floods,
thunderbolts, hailstones, etc. After the industrial revolution, destruction by
technological accident comes from the inside. The technical apparatuses destroy
themselves by means of their own power. The energies tamed by the steam engine
and delivered by it as regulated mechanical performance will destroy that engine
itself in the case of an accident.
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