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Introduction

A Persomal Chronology

Mogemoy, 1975, Alrhough my ambition is tx become a patneer, I enroll in the
mathematical {“matematicheskaya™) high school, which in addition toa reg-
ular curricolum has courses in calculus and computer programming. The
programeming course lasts two years, during which we never see a computer.
Qur reacher uses a blackboard to explain che concepts of compurer pro-
gramming. First we learn 2 computer language invented in the Sovier Union
in the lare 1950s. The language has a wonderful Cold War name: "Peace-1"
{"MiR-1"). Later we learn a more standard high-level language: ALGOL-60.
For two years, we write computer programs in our notebooks. Our teacher
grades thern and returns them with corrections: missed end of the loop
statement, undeclared variable, forgotten semicolon. At the end of the two-
year course, we are taken—just once—rto a datg-processing center, which
normally requires clearance ro enter. I enter my program inoo a computer,
but it does not run: Because I had never seen 2 camputer keyboard before, I
used the lecter O whenever I need to inpur zero.

Also in 1975, I starr taking private lessons in classical drawing, lessons
that also last two years. The Moscow Architectural Institute entrance exams
include a test in which the applicants have to complete a drawing of an an-
tigue bust in eight hours. To gee the top grade, one has to produce a draw-
ing that not only looks like the case and has perfect perspective, bur also has
perfect shading. This means chat all shadows and surfaces are defined com-
pletely through shading, so all the lines originally used o define them dis-
appear. Hundreds of hours spent in froat of a drawing board pay off: 1 geran
A on the exam, even though our of eight possible casts I am assigned the
most difficult one: the head of Venera. It is more difficule because, in con-
erast o casts of male heads such as Socrates’, it does not have well-defined
facets; the surfaces join smoothly together as though constructed with a
spline modeling program. Later [ learn that, during che 1970s, computer
scientists were working on the same problem, that is, how to produce
smoothly shaded images of 3-D objects on 2 computer. The standard ren-

dering algorithm still used voday was invented ac the University of Utah in

1975 ——the same year I starved my drawing lessons.”

L. B. T. Phong, “Hlumination for Compurer Generated Pictures,” Communisation of the ACH
18, wo. 5 {June 1975): 3§1-317.
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Mew Yok, 1983. It is early morning, and [ am sicting in front of a Tetron-
ics rerminal in midrown Manhattan. I bave just finished my nighr shift ar
Digiral Effects, one of the first companies in the world devoted to producing
3-D compurer animation for film and relevision. (The company worked on
Tron and produced computer animation for all of the major television net-
works.) by job is to operate the Harris-500 mainframe, used to compute an-
imations, and also the PDP-11, which controls the Dicomed film recorder,
used to-outpur animation on 35mm flm. After a few months I am able to
figure our the company's proprietary computer-graphics sofrware weritten in
APL (a high level programming language), and begin work on my first im-
ages. I would like ro produce a synthetic image of an antigue bust, bur the
task turns out to be impossible. The software is able to create 3-D objects
only out of primirive geometsic forms such as cubes, cylinders, and
spheres—so I am forced to settle for a composition made out of these prim-
irive forms. Tetronics is a vector rather than raster terminal, which means
that it does not update its screen in real time. Each time I make a change in
my progeam or simply change a point of view, I hit the enter key and wait
while the computer redraws the lines, one by one. I wonder why I had to
spend years learning to draw images in perspective when a computer could
do ir in seconds. A few of the images I create are exhibited in shows of com-
puter aet in New York. But this is the heyday of postmodernism: The are
market is hot, paintings by young New York artists are selling for tens of
thousands of dollars, and the art world has little interest in computer art.
Linz, Awstria, 1995. T am at Ars Electronica, the world's most prestigious
annual computer-act festival. This year it drops the “computer graphics” cat-
egory, replacing it with the new “net art” category, signaling a new stage in
the evolution of modern calrure and media. The computer, which sinoe che
early 19605 has been used as a produrtion tool, has now became a unjversal
media machine—a tool used not only for production, but also for storage
and distribution. The World Wide Web crystallizes this new condition; on
the level of language, this fact is recognized around 1990 when the verm
“digital media” comes to be used along with “compurer graphics.” At the
same time, along with exiscir 7 cultural forms, computers begin to host an
array of new forms: Web sites and compurter games, hypermedia CO-RIOMs
and interactive installations—in short, “new media” And if in 1985 I had
to write 4 long computer program in a spectalized computer language just
to put a picture of a shaded cube on 2 computer screen, ten years later I can
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choose from a number of inexpensive, menu-based 3-D software tools that
run on ordinary PCs and come with numerous ready-made 3-D models, in-
cluding detailed human figures and heads. )

What else can be said about 19957 The Sowier Union, where I was born,
no longer exists. With its demise, the tensions chat for decades animaced cre-
ative imaginarions both in the East and the West—between freedom and
confinemnent, intetactivity and predetermination, consumerism in the Wesy
and “spiricualicy” in the East—disappear. Whar takes their place? A cri-
umph of consumerism, commercial culture (based on stereotypes and lim-
ited clichés), megacorporations that lay claim to such basic caregories as
space, time, and the future (“Where Do You Want co Go Today?” ads by Mi-
crosoft; “Internet Time™ by Swatch, which breaks twency-four hours inco
1,000 Swarch “beats™; “You will” ads by AT&T), dhd “globalization” (a verm
ar least as elusive as “sparicuality™).

When I visit Se. Petersburg in 1995 ro pacticipate in a small computer art
festival called “In Search of a Third Reality,” I see a curious performance,
which may be a good parable of globalization. Like the rest of the festival,
the performance takes place in the planerarium. Irs Director, forced like
everyone else to make his own living in the new Russian economic order
{ior lack chereof), had rented the planetarinm to conference organizers. Un-
der the black hemispherical ceiling with mandatory models of planets and
stars, a young artist methodically paints an abstract painting. Probably
trained in the same classical style as  had been, he is no Pollock; cauriously
and systematically, he makes careful brushstrokes on the canvas in frone of
him. On his hand he wears a Nintendo Dataglove, which in 1995 is a com-
mon media object in the West but a rare sight in 5t. Petersburg. The Data-
glove transmits the movements of his hand to a small electronic synchesizer,
assembled in the laboratory of some Moscow instituee. The music from the
synthesizer serves as an accompaniment to two dancers, a male and a fernale.
Dressed in Isadora Duncan-like clothing, they improvise a “modern dance”
in front of an older and, apparently, completely puzzled audience. Classical
art, abstraction, and a Nintendo Dataglove; electronic music and early twen-
rieth-century modernism; discussions of virtual realicy (VR) in che plane-
tarium of a classical city that, like Venice, is obsessed with its past—what
for me, coming from the Whst, are incompatible historical and conceprual
layers are composited together, with the Nintendo Dataglove being just one

layer in the mix.
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What also arrives by 1995 is the Invernec—the most material and wisible
sign of globalization. And by the end of the decade it will also becomie clear
thar the gradual computerization of culture will evenrually teansform all of ir.
So, invoking the old Marxist model of base and superstructure, we can say that
if the econumir base of modern sociery fram the 1950s onward starts ro shift
toward a service and information economy, becoming by the 19705 2 so-cilled
post-industrial seciety (Daniel Bell), and then later a “network society” {Man-
ual Castells}, by the 1990s the superstructure starts to feel the full impart of
this change.? If thie postmodernism of the 1980s is the first sign of this shift
still eo come—still weak, still possible to ignore——the 19905 rapid transfor-
mation of culture into e~culowre, of computers into universal culiure carriers,
of media into new media, demands that we rethink our categories and models.

The year is 2005. . . .

Theory of the Present

I wish that someone in 1895, 1897, or at least 1903, had realized the fun-
damental significance of the emergence of the new medium of cinema and
produced a comprehensive record: interviews with audiences; a systemaric
account of narrative strategies, scenogtaphy, and camera positions as they de-
veloped year by year; an analysis of the connections berween the emerging
language of cinema and different forms of popular entertainment that co-
existed with it. Unfortunarely, such records do not exist. Instead we are lefr
with newspaper reports, diaries of cinema’s inventors, programs of film
showings, and other bits and pieces—a set of random and unevenly distrib-
uted historical samples.

Today we are witnessing the emergence of 2 new medium—rthe meta-
medium of the digital computer. In contrast to 2 hundred years ago, when
cinemd was coming invo being, we are fully aware of the significance of this
new media revolution. Yer I am afraid that future theorists and historians of
compurer media will be left with not much more than the equivalents of the
newspaper reports and film programs from cinema’s fiese decades. They will
find thar analyrical texts from our era recognize che significance of the com-

2. Daniel Bell, The Coming of Post-industrial Socrety (MNew York: Basic Books, 1973); Manwel
Caseells, The Rise of the Neswork Sociery {Cambridge, Mass.: Blackwell Publishers, 1996},
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puter's takeover of culture yet, by and large, contain speculations about the
future rather than a record and theory of the present. Puture researchers will
waonder why the cheoreticians, who had plenty of experience analyzing older
culbtural forms, did aot try to describe compurter media’s semiotic codes,
modes of address, and audience reception patterns. Having painstakingly
reconstructed how cinema emerged out of preceding cultural forms
{panorama, oprical eays, peep shows), one might ask why they didn’t artempt
to construct a similar genealogy for the language of computer media av the
mom:nt when it was just coming into being, that is, when the elements of
previous cultural forms shaping ic were still clearly wisible and recognizable,
before melting invo a coherent language? Where were the theoreticians at
the moment when the icons and buttons of multimedia incerfaces were like
wet paint-on a just-complered painting, before tfiey became universal con-
ventions and thus slipped into invisibility? Where were they ar the moment
when the designers of Myst were debugging their code, converting graphics
to 8-bit, and massaging QuickTime clips? Orar the historical moment when
a twenty-something programmer at Netscape ook che chewing gum out of
his mouth, sipped warm Coke out of the can—he had been at a computer for
sixteen hours seraight, trying to meet a marketing deadline—and, finally
satisfied with its small file size, saved a short animation of stars moving
across the night sky? This animation would appear in the upper right corner
of Netscape Navigator, and become the most widely seen moving image se-
quence ever-—until the next release of the software.

What follows is an attempr at both a record and a theory of the present.
Just as film historians traced the development of film language during cin-
ema’s first decades, I aim to describe and nnderstand the logic driving the
development of the language of new media. (I am not claiming that there is
asingle language of new media. I use “language” as an umbeella term o re-
fer to a number of varions conventions used by designers of new media ob-
jects to organize data and steucture the user’s experience.) It is tempting co
extend this parallel a liztle further and speculate whether this new language
is already drawing closer to acquiring its final and stable form, just as film

i

language acquired its “classical” form during the 1910s. Or it may be that
the 1990s are more like the 1890s, in the sense that the compurer-redia lan-
guage of the future will be entirely different from the one used today.

Does it make sense to theorize the present when it seems to be changing
so fast? It is a hedged bet. If subsequent developments prove my theoretical

projections correct, | win. But even if the haguage of compurer media
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develops in a different direction than the one suggested by the present anal-
ysis, this book will become a record of possibilities heretofore unrealized, of
a horizon visible to us today bur later unimaginable.

We no longer think of the history of cinema as a linear march toward 2
single possible language, or as a progression toward perfect verisimilitude.
Qa the contrary, we have come to see its history as a succession of distinct
and equally expressive languages, each with its own aesthetic varizbles, and
each closing off some of the possibilities of its predecessor (a cultwral logic
not dissimilar vo Thomas Kuha's analysis of scientific paradigms. ) Similarly,
every stage in the history of computer media offers its own aesthetic oppor-
tunities, as well as its own vision of the fiture: in shore, its own “research
paradigm.” In this book I want to record the “research paradigm” of new me-
dia during its first decade, before it slips into invisibilicy.

Mapping New Mediz: The Method

I analyze the language of new media by placing it within the history of mod-
ern visual and media cultures. What are the ways in which new media relies
on older cultural forms and languages, and what are the ways in which i
breaks with them? Whar is unigue abour how new media objects create the
illusion of reality, address the viewer, and represent space and time? How do
conventions and techniques of old media—such as the receangular frame,
mobile viewpoint, and montage—operate in new media? If we construct an
archeology romnecting new computer-based techniques of media creation
with previous techniques of representation and simulation, where should we
locate the essential historical breaks?

Toanswer these questions, I look at all areas of new media: Web sites, virtual
worlds,® wirtual realicy (VR), multimedia, compurer games, interactive instal-

3. Thomas & Kuhn, The Structure of Sciemtific Revolutions, 2d ed. {Chicago: University of
Chicago Press, 1970),
4. By virmual worlds I mean 3~ comp -generated interacrive envi This definition

firs a whole range of 3-D) computer environments alreadly in existence—high-end VR woeks
that feature head-mounted displays and photo realistic graphics, arcade, CD-ROM and on-line
multi-player computer games, QuickTime VR mowvies, VRML (Virroal Realicy Modeling Lan-
guage) scenes, and graphical chat environments such as'The Palace and Active Worlds.
Vigtual worlds represent an important trend across compurer culture, consistently prom-

ising to become a new standard in human-computer interfaces and computer nesworks. (Fora
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lations, computer animation, digital video, cinema, and human-compucer in-
verfares. Although the book’s main emphasis is on theorerical and historical
arguments, I also analyze many key new-media objects, from American com-
mercial classics such as Myst and Dosas, Jurassic Park and Titanic, vo the work of
international new media artists and collectives such as ART +COM, antirom,
jodi.arg, George Legrady, Olga Lialina, Jeffrey Shaw, and Tamas Waliczky.

The computerization of culture not only leads to the emergence of new
culrural forms such as computer games and virtual worlds; it redefines ex-
isting ones such as photography and cinema. 1 therefore also investigate the
effects of the computer revolution on visual culture ar large. How does the
shift to computer-based media redefine the nature of static and moving im-
ages? What is the effect of computerization on the visual languages used by
our culture? What new aesthetic possibilities become available ro us?

In answering these questions, I draw upon the histories of art, photogra-
phy, video, telecommunication, design, and, last buer not least, the key cul-
tural form of the rwentieth century—cinema. The theory and history of
cinema serve as the key conceprual lens chough which I look at new media.
The book explores the following ropics:

*  the parallels berween cinema history and the history of mew media;

»  rhe identicy of digital cinema;

»  the relations between the language of multimedia and ninetesnch cen-
tury pro-cinematic eolrural forms;

» rhe functions of screen, mobile camera, and montage in new media as
compared to cinema;

»  the historical ties between new media and avant-garde film.

discussion of why this promise may newer be fulfilled, see the “Wavigable Space” section.) For
example, Silicon Graphics developed a 3-D file system that was showcased in the movie foras-
sic Park. Sony used a picoure of 2 room as sn inverface in its MagicLink personal communica-
tor. Apple’s shore-lived E-World greeted its users with a drawing of a ciry. Web designers often
wse pictures of buildings, serial views of cities, and maps as interface metaphors. In the words
of the scientists from Somy’s The Winual Sociery Project {www.csh.sony.co.jp/project/V8/), “Ix
is our belief that furure online syspems will be characterized by a high degree of interaction,
support for multi-media and most importantly the abilicy to support shared 3-D spaces. [nour
vision, users will not simply access textual based chat forums, bur will enter into 3-D worlds

where they will be able to interact with the world and with other wsers in thar world.”
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Along with film theory, this book draws theoretical rools from boch the

humanities (art history, literary theory, media studies, social theery) and

computer science. Its overall merhod could be callied “digical materialism”

Rather than imposing some a prioci theory from abowe, I build a theory of

new media from the ground up. I scrurinize the principlesof compurer hard-

ware and software and the operations involved in crear; ng culmral objeces on
& computer to uncover a new culrural togic ar work,

Most writings on new media are full of speculation abour the future. This
book, in contrast, analyses new media as it has actually developed unril che
present moment, while poinring to direcrions for new media artisrs and de-
signers ther have yer to be explored. It is my hope that che theory of new me-
dia deweloped here can acr not only as an aid to understanding the present,
but also as a grid for practical experimentation. For example, ehe “Theory of
Culeural Interfaces” section analyzes how the interfaces of new media objeces
are being shaped by three culcura! rradirions: print, cinema, and human-
computer interface. By describing elements in these traditions thar are al-
ready being used in new media, I point roward ocher elements and their
combinarions still awaiting experimentarion. The “Compositing” secrion
provides anocher set of directions for experiments by outlining a number of
new types of montage. Yer another direction is discussed in “Diatabase,”
wheee I suggest thar new media narratives can explore the new composi-
vional and aesthetic possibilities offered by a computer database,

Although this book does nor speculate about the future, it does conrain an
implicit theory of how new media will develop. The advantage of placing new
media within a larger historical perspective is that we begin ro see the long
trajectories that lead to new media in its present state, and we can extrapolare
these trajectories into the future. The secrion “Principles of Wew Media” de-
scribes four key trends thar, in my view, are shaping the development of new
media over cime: modularity, auromarion, variability, and transcoding.

Of course we dos't have o accept chese trends blindly. Understanding the
logic that is shaping the evolurion of new media language allows us to de-
velop different alternatives. Just as avant-garde ilmmakers have offered al-
ternatives o cinema’s pareicular narrarive audio-visual regime throughour
the medium’s history, the task of avant-garde new media artists roday is ro
offer alternatives to the existing language of computer media. This can be
better accomplished if we have a theory of how “mainstream” language is
now struceured and how it might evolve over time.

Introduciion
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Mapping Mew Media: Drganization
This book aims to contribute o the emerging field of new media studies
{somerimes called “digital studies”) by providing one potential map of what
the field can be. Just as a literary theory textbook mighe fearure chapeers on
narrative and voice, and a textbook of film studies might discuss cine-
matography and ediring, this book calls for the definition and refinement of
the new categories specific to new media theory.

T have divided the book into a number of chapters, each of which covers one
key concepr or problem. Concepts developed in earlier chaprers become build-
ing blocks for analyses in later chapters. In determining the sequence of the
chaprers, I considered textbooks on vartous established fields relevant to new
media, such as film studies, literary theory, and art history; much as a textbook
on film may begin with film rechnologyagd end up with film genres, this baok
progresses from the material foundations of new media to its forms. |

One conld also draw an analogy between the “bottom-up™ approach [ use
here and the organization of compurer software. A compurer program writ-
ten by 2 programmer undergoes a series of translations: high-level compurer
language is compiled into executable code, which is thenconverted by an ?5"
sembiler into binary code. I follow this order in severse, advancing from the
level of binary code to the level of a compurer program, and then move on to
consider the logic of new media objects driven by these programs:

1. “Whart Is New Media?"—the digital medium itself, its material and
logical organization, ‘

2. “The Interface"—the human-compurer interface; the operating system
(OS5). o
3. “The Dperations™—software applications that run on top of the OF,
their intetfaces, and typical operations. o

4, “The lllusions"—appearance, and the new logic of digiral images cre-
ated using software applications. -
S. “The Forms”—commonly used conventions for organizing a new media

obiject as a whole.

The last chaprer “Whar Is Cinema?” mireoes the book’s beginning. Chapter
I points out that many of the allegedly unique principles of new media can
already be found in cinema. Snbsequent chaprers continue to employ film
history and theory as & means of analyzing new media. Having discussed
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different levels of new media—inoecface, operations, illusion, and forms—1I
then reverse my conceptual lens to look at how computerization changes cin-
ema. ] analyze the identity of digiral cinema by placing it within the history
of the maving image and discuss how computerization offers new opportu-
nities for developing the language of hlm.

At the same time, the last chaprer continues the “bottom-up” trajectory
of the book as a whole. If chapter 5 looks at the organization of new culewral
objects, such as Web sites, hypermedia CD-ROMs, and virtual worlds, all
“children” of the computer, chapter & considers the effects of computeriza-
tion on an older cultural form that exists, so to speak, “outside” computer
culrure proper—cinema.

Each chapter begins with a shore intreduction that discusses a concept
and summarizes the arguments developed in individual sections. For ex-
ample, chaprer 2, “The Interface,” begins with a general discussion of the im-
portance of the concepe of the interface in new media. The two sections of
chapter 2 then look at different aspects of new media interfaces: cheir re-
liance on the conventinns of other media and the relarionship berween the

body of the user and the interface.

The Terms: Language, Object, Representation
In putting the word lengrage into the tithe of the book, I do not want to sug-
gest that we need to recurn to the structuralist phase of semiotics in under-
standing new media. However, given thar most studies of new media and
cyberculeure focus on their sociological, economic, and political dimensions,
it was important for me to use the word language to signal the different fo-
cus of this work: the emergent conventions, recurrent design patterns, and
key forms of new média. I considered using the words aerhetics and poetics in-
stead of language, eventually deciding against therm. Awsthesics implies a set
of oppositions that [ would Like to avoid— berween art and mass culeure, the
beautiful and the ugly, the valuable and the unimportant. Postics also bears
undesirable connotations. Continuing the project of the Bussian formalists
of the 1910s, theoreticians in the 1960s defined poerics as the study of the spe-
cific properties of particular arts, such as marrative licerature. In his Introdic-
tion to Poetics (1968}, literary scholar Tzvetan Todorov, for instance, writes:

In contradistinction to the interpretation of particular works, it [poetics] does seek

ros name meaning, but aims ar a knowledge of the general laws rhat preside over the
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birth of each work. Bue in coneradistinction to such sciences as psychology, sociol-
0gy, etc., it seeks these laws within literature itself. Poerics is therefore an approach
to lirerature ar once “abstract’ and ‘internal

In contrast ro such an “internal” approach, I neither claim that the conven-
tions, elements, and forms of new media are unique, nor do [ consider it use-
ful to look at them in isolation. On the contrary, this book aims ro situare
new media in relation to a number of other areas of culture, both past and
present:

"_ ather arts and media craditions: their visual languages and their strate-
gies for organizing information and strucruring the viewer's experience;

" compurer technology: the material properties of the compurer, the ways
in which it is used in modern society; the structure of its interface, and ké
software applications; , ’
' contemporary vissel cwfiure: the internal crganization, iconography,
iconnlogy, and viewer experience of various visual sites in our culrure—fash-
bon and advertising, supermarkers and fine are objects, television programs
and publicity banners, offices and techno-clubs; |

*  comvemporary fmfprmation caftnre,

The concept “information culture,” which is my rerm, can be thought of as
a paralle! to another, already familiar concept—visual culture, It includes
the ways in which information is presented in different cultural sites and
objects—road signs; displays in airports and train stations; television
on-screen menus; graphic layouts of relevision news; the layours of books,
newspapers, and magazines; the interior designs of banks, hotels, and other
commercial 2nd leisure spaces; the interfaces of planes and cars; and, last but
n‘qr, least, the interfaces of compurer operating syscems (Windows, Mac O,
HJN [X)and sofcware applications {Wiord, Excel, PowerPuoint, Endora, Nav;
i gamn B.ealPlayer, Filemaker, Photoshop, etc.). Extending vhe parallels with
wisual culrure, information culture also includes historical mechods for

5. Tzevan Todorov, Intraduction fe Poetics, trans. Richard Howard {Minneapolis: Universicy of
Minnesota Press, 1981), 4.
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organizing and retrieving informarion (analogs of iconography) as well as
patterns of user interaction with informarion objects and displays,

Another word deserving comment is object. Throughour the book, [ use
the term newr media obfect, rarher than Produet, artwork, intevactive miedia or
other passible terms. A new media object may be a digiral still, di gitally com-
posited film, virtual 3-D ENVIIONMENt, computer game, self-contained huy-
permedia DVD, hypermedia Web si te;, or the Web as a whole. The verm thus
fies with my aim of describing the general principles of new media thar held
true across all media types, all forms of organizarion, and all scales. T also use
object to emphiasize thar mij concern is with the culture ar large rather than
with new media arr alone. Moreover, slject is a standard term in the com puter
scienice and computer industry, where it is used oo emphasize rhe modular
mature of object-orienred programming languages such as C+ + and Java, ob-
ject-oriented databases, and rthe Object Linking and Embedding (OLE)
technology used in Microsoft Office produces. Thuts it also serves my purpose
to-adopt the terms and paradigms of compurer science for a theory of com-
puterized culrure,

Inaddition, I hope toacrivare connotations that accompanied the use of the
word abject by the Russian avant-garde artists of the 1920s. Russian Construc-
tivists and Productivists commonly referred to eheir creations as objects (wesh,
construkisia, predeet) rather chan works of art, Like their Bauhaus counterparts,
they wanted to take on the roles of industrial designers, graphic designers, ar-
chitects, and clothing designers, rather than remain fine arcises producing one-
of-a-kind works for museums pe private collections. Objar pointed toward the
factory and industrial mass production rather than the traditional arrises sou-
dio, and it implied the ideals of rational organization of labor and engineering
efficiency that artists wanted ro bring inito their own worl,

In the case of new media objects, all these connoations are worth invok-
ing. In the world of new media, che boundary between arr and design is fuzzy
ar best. On the one hand, many artists make a living as commercial design-
ers; on the other hand, professional designers are typically the ones who re-
ally push forward the language of new media by being engaged in systemaric
experimentation and also by creating new standards and conventions. The
second connotarion, that of industrial preduction, also holds true for new
media. Many new media projecrs are put togerher by large teams (although,
in contrast to rthe studio system of the classical Hollywood era, single pro-
ducers or small teams are also common). Many new media objeces, such as
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popular games or sofrware applications, sell millions of mpi?s. Yer m.mther
fearure of the new media field that unites it with big industry is the strict ad-
herence to various hardware and sofeware standards.® .

Finally, and most importane, I use the word sbfesr ro reactwate‘ the con-
cept of laborarory experimencarion practiced by thf:' avant-gardf‘: ?f the
1920s. Today, as more attists are turning to new media, few are willing t'o
undertake systemaric, laboratory-like ~esearch into its elen_ma-'ms and basic
compositionzl, expressive, and generative strategies. Yet this is exactlly the
kind of research undertaken by Russizn and German avant-garde firmsts of
the 19205 in places like Vkhutemas’ and Bauhaus, as they explored the‘ new
media of their time: photagraphy, film, new print mchmﬂmgiesj, relephony.
Today, those few who are able to resist the immediave ‘mempmmmmfu cre'fxte
an “inreractive CD-ROM,” or make a feagure-length “digital film,” and in-
stead focus on determining the new-media equivalent of a shor, seatence,
wiard, or even leteer, are rewarded with amazing findings. ‘

A rthird term chat is used throughout the book and needs comment is
representation. In using rhis term, [ wane to invoke the complex and nu.amcwe&
m‘;ﬁdwemmnding of the functioning of celtural objects as developed llt.l the

humanities over the last decades. New media objects are cultural ‘ob]e‘m—s;
thus, any new media object—whether a Webr sire, computer game, or dlatgufs-
tal image—rcan be said to represent, as well as help r:unsmfct, some outs@e
referent: a physically existing object, historical information presented in
other documents, a system of categories currently employed by culture as a
whole or by particular social groups. As is the case with all culmural repre-
sentations, new media representations are also inevitably biased. They rep-
resent/construct some features of physical reality at the expense of others,

6. Examples of software standards include operating systems such as UNIX, Windows, and
MAC OS; file formars (JPEG, MPEG, DV, QuickTime, KTF, WAV); scripring languages
{HTML, Javascript); programming languages {C+ +, Java) communication protocols FTCP—
IPY; che convencions of HCE {e.g., dialog boxes, copy and paste commands, che help poinrer);
and also unwritten conventions, such as che 640-by-480 pizel image stze that was used for
meore than a decade. Hardware standards include storage media formars (ZIP, JAZ, CD-ROM,
DWIN, pore types (serial, USH, Firewire), bus acchisecrures {PCI), and RAM types. .

7. Wkhuremas was 2 Moscow art and design school in che 1920s thar united most teftist avane-
garde artists; it foncrioned as @ oounterpare of the Barhaus in Germany.
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one worldview among many, one possible system of categories among nu-
merous others. In this book I will take this argument one step further by sug-
gesting that software interfaces-—both those of operating systems and of
software applications—also act as represencations. That is, by organizing
data in particular ways, they privilege particular models of the world and che
human subject. For instance, the rwo key ways to organize compurer data
commonly used today—a hierarchical file system (Graphical User Interface
from the 1984 Macintosh enward} and a “flat,” nonhierarchical network of
hyperlinks (1990s World Wide Web)—represent the world in rwo funda-
mentaily different and in fact opposing ways. A hierarchical file system as-
sumes that che world can be reduced to a logical and hierarchical order,
where every object has a distinct and well-defined place. The World Wide
Web model assumes that every object has the same importance as any other,
and that ewerything is, or can be, connected to everything else. Interfaces also
privilege particular modes of data access traditionally associated with par-
ticular arts and media techrologies. For instance, the World Wide Web of
the 1990s foregrounded the page as a basic unit of data organization (re-
gardless of which media types it contained}, while Acrobat software applied
the metaphor of “video playback™ to rext-based documents. Thus interfaces
act as “representations” of older cultueal forms and media, privileging some
at the expense of others.

Indescribing the language of new media, T have found it useful to use the
term repreentetion in opposition to other terms. Depending on which term i
is opposed to, the meaning of refresemiation changes. Since these oppositions
are introduced in different sections of the book, I will summarize them here:

1.  Representation—gsimulation {“Screen”™ section). Here, repreremtation refers
to various screen rechnologies such as post-Renaissance painting, flm, radar,
and television. I define sorvew as a rectangular susface thar frames a vireual
world and thar exists within the physical world of a viewer without com-
pletely blocking her visual field. Fimnlation refers vo technologies that aim to
immerse the viewer completely within a virrual universe—Baroque Jesnir
churches, nineteenth-century panorama, twentieth-century movie theaters.
2. Representation——consrol (“Cultural Interfaces” section). Here I oppose the
image as a representation of an illusionary fictional universe and the image
as a simulation of a control panel (for instance, GUI with its different icons
and menus) that allows the user to control a compuger. This new type of im-
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age can be called image-interface. The opposition representation—conerol cor-
responds to an opposition between depth and surface: a computer screen as
window into illusionistic space versus computer screen as flat control panel.
3. Represemtation—action (" Teleacrion” section). This is the opposition be-
tween rechnologies used to creare illusions (fashion, realist paintings, di-
oramas, military decoys, film montage, digital compositing) and
representational rechnologies used to enable action, thar is, to allow the
viewer to manipulate reality through representations (maps, architectural
drawings, x-rays, telepresence). I refer o images produced by later rechnol-
OIES 85 Stage-instruments,
4. Representation—communication (“Teleaction” section}. This is the opposi-
tion between representational technologies (film, audio, and video magnetic
tape, digital storage formars) and real-time communication technologies,
that is, everything that begins with ele- (telegraph, telephone, relex, relevi-
sion, telepresence). Representational technologies allow for the crearion of
traditional aesthetic objects, that is, objects that are fixed in space or time
and refer to some referent(s) outside themselves. By foregrounding the im-
portance of person-to-person telecommunication, and feleculinral forms in
general that do not produce any objects, new media force us to reconsider the
traditional equation berween culture and abjects.
3. Visnal illusionism—simutation (introduction to “INusions” chapeer). [8r-
sionism here refers both to representation and simularion as these terms are used
in the “Screen” section. Thus illusionism combines traditional techniques and
technologies thar aim o coeare a visual resemblance of reality—perspecrival
painting, cinema, panorama, etc, Sinlation refers 1o various computer meth-
ods for modeling other aspects of reality beyond visual appearance—move-
ment of physical objects, shape changes occurring over time in naural
phenomena {water surface, smoke), motivations, behavior, speech and lan-
guage comprehension in human beings.
6. Representation—information (introduction to “Forms” chaprer). This op-
pusition refers 1o two opposing goals of new media design: immersing users
in an imaginary fictional universe similar to traditional fiction and giving
users efficient access to a body of informarion (for instance, 4 search engine,
"Web site, or on-line encyclopedia).
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What is new media? We may begin answering this question by listing the
caregories commonly discussed under this topic in the popular press: the In-
rerner, Web sites, computer multimedia, compurer games, CD-ROMs and
DVD, virrual realicy. Is this all there is to new media? What about television
programs shot on digital video and edited on computer workstarions? Or
feature films thar use 3-D animartion and digiral composicing? Shall we also
count these as new media? What about images and rexi-image composi-
tions—photographs, illuscrations, layoues, ads—-created on compurers and
then printed on paper? Where shall we stop?

As can be seen from these examples, the popular understanding of new
media idencifies it with the use of 2 compueer for distribution and exhibition
rather than preduction. Acoordingly, vexrs discributed on 2 computer (Web
sites and electronic books) are conisidered tobe new media, whereas texrs dis-
tributed on paper are not. Similarly, photographs that are put on 2 CD-ROM
and require a compurer to be viewed are considered new media; the same
photographs printed in a book are not.

Shall we accept this definition? If we want vo understand the effeces of
computerization on culture as a whole, I think ir is too limiting. There is no
reason to privilege the compurer as 2 machine for the exhibirion and distri-
bution of media over the computer as 2 tool for media production or4s a me-
diia srorage device. All have the same potential o change existing cultoral
languages. And all have the same potential to leave culrure as it is.

The fast scenario is unlikely, however. Whar is more likely is that just a5
the printing press in the fourteenth century and photography in the nine-
reenth century had a revolurionary impace on the development of modern
society and culcure, today we are in the middle of 2 new media revolution—
the shift of all culrure to compurer-mediated forms of production, discribi-
rian, and communication. This new revolution is arguably more profound
than the previous ones, and we are just beginning to register its initial ef-
feces. Indeed, the introduction of the printing press affected only one stage
of culural commmunication—the distriburion of media. Similarly, the in-
trodirction of photography affected only one type of caltural communica-
vion—srtill images. In contrase, the computer media revolution affeces all
stages of communication, including acquisition, manipulation, storage, and
diseribution; it also affects all types of media—texts, still images, moving
images, sound, and spatial constructions.

What Is New Media?



How shall we begin to map out the effects of chis fundamental shift?
W hat are the ways in whica the use of computers to record, store, create, and
distribute media makes ie “new”?

In the section “Media and Compueation,” I show that new media repre-

sents a convergence of two separate historical trajectories: compuring and
media technologies. Both begin in the 1830s with Babbage's Analytical En-
gine and Daguerre’s daguerreotype. Eventually, in the middle of the rwenti-
eth century, a modern digital computer is developed to perform calculations
on numerical data more efficiently; it takes over from numerous mechanical
cabularors and calcularors widely employed by companies and governments
sinee the turn of the century, In 2 parallel movement, we witness the rise
of modern media technologies thar allow the storage of images, image
sequences, sounds, and text using different material forms—photographic
plates, film stocks, gramophone records, evc. The synthesis of these two his-
tories? The translation of all existing media into numerical data accessible
through computers. The result is new media—graphics, moving images,
sounds, shapes, spaces, and texts that have become computable; that is, they
comprise simply another set of computer data. In “Principles of Mew Me-
dia;" I look at the key conseguences of this new status of media. Racher than
focusing on Familiar categories such as interactivity or hypermedia, [ suggest
a different list. This list reduces all principles of new media to five—nu-
merical representation, modularity, autamarion, variability, and culoural
transcoding. In the last section, “What Mew Media Is Not,” I address wother
principles that are often ateributed to new media. I show that these prin-
ciples can already be found at work in older cultural forms and media rech-
nologies such as cinema, and therefore in and of themselves are in sufficient
to discinguish new media from old.

Chapter I

How Media Became New

On August 19, 1839, the Palace of the Institute in Paris was filled with cu-
rious Parisians who had come to hear the formal description of the new re-
production process invented by Louis Daguerte. Daguerre, already well
known for his Diorama, called the new process daguerreatype. According toa
contemporary, “a few days later, opticians' shops were crowded with ama-
teurs panting for daguetreotype apparatus, and everywhere cameras were
trained on buildings. Everyone wanted to record the view from his windaow,
and he was lucky who at first trial got a silhouetce of roof tops againse the
sky."! The media frenzy had begun. Within five months more than rhircy dif-
ferent descriptions of the technique had been published around the world—
Barcelona, Edinburgh, Waples, Philadelphia, St. Perersburg, Stockholm. Ar
first, daguerreotypes of architecture and landscapes dominated the public's
imagination; two years later, after various vechnical improvements to che
process had been made, portrait galleries had opened everywhere—and
everyone rushed to have her piceure raken by the new media machine.?
In 1833 Charles Babbage began designing a device he called "the Ana-
tytical Engine” The Engine cantained most of the key features of the modern
digital computer. Punch cards were used ro enter both datz and instructions.

This information was stored in the Engine's memory. A processing unir
- »

L. Quoted in Beaumonr Newhall, Tihe H iy of Pbavagraphy from 1839 to the Prewny Duay. dth
ed. (Mew York: Museum of Modern Arr, 1964, 18,
2. Wewhall, T History of Photography, 17-22.
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which Babbage referred to as a “mill,” performed operations on the daca and
wrote che results to memory; final resules were to be printed out on 2 prineer.
The Engine was designed to be capable of doing any madhemarical opera-
tion; not only would it follow the program fed into it by cands, bur ir would
also decide which instructions 1o execute next, based on intermediate re-
sulrs, However, in contrast o the daguerreotype, not a single copy of the En-
gine was completed. While the invention of the daguerreotype, a modern
media tool for the reproduction of reality, impacted society immediarely, the
impact of the computer was yet ro be seen.

Interestingly, Babbage borrowed the idea of using punch cards o store
information from an earlier programmed machine. Around 1800, J. M.
Jacquard invented a loom thar was auromatically controlled by punched pa-
per cards. The loom was used to weave intricate § gurative images, including
Jacquard's poctraic. This specialized graphics computer, so o speak, inspired
Babbage in his work on the Analytical Engine, a general compueer for nu-
merical calcularions. As Ada Augusta, Babbage's supporrer and the firsc
computer pragrammer, put it, “The Analytical Engine weaves algebraical
patterns just as the Jacquard loom weaves Howers and leaves™ Thus a pro-
grammed machine was already synthesizing imageseven before it was put ro
processing numbers. The connection berween the Jaoquaed loom and che
Analyrical Engine is not something historians of compurers make much of,
since for them computer image synthesis represents just one application of
the modem digiral computer among thousands of athers, bur for 2 historian
of new media, iv is full of significance.

We should not be surprised that both trajectories—the development of
modern mediz and the development of computers—begin around the same
time. Both media machines and computing machines were absolutely nec-
essary for the functioning of rodern mass socieries. The ability to dissemi-
nate the same texts, images, and sounds to millions of citizens—rhus
assuring the same ideological beliefs—was as essential as the ability to keep
track of their birch records, employment records, medical records, and police
records. Photogeaphy, film, the offser printing press, radio, and television

3. Charles Eames, A Compater Perspeive: Backgrouad to she Computer Age (Cambridge, Mass:
Harvard Univessity Press, 1990), 18.
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made the former possible while computers made possible the lateer. Mass
media and dara processing are complementary rechnologies; they appear to-

gether and develop side by side, making modern mass sociery possible.

For a long rime the two trajectories ran in paraflel without ever crossing
saths. Throughout the nineteenth and the early twentieth centuries, nu-
;nerous mechanical and electrical tabulators and calculators were developed;
they graduslly became faster and their use more widespread. In a paraﬂell‘
movement, we witness the rise of modern media that allow the storage of
images, image sequences, sounds, and texts in different marerial forms—
photegraphic plates, film svock, gramophone records, erc.

Ler us continue tracing this joine history. In the 18%0s modern media
ook another step forward as still phiotographs were pur in muotion. In Jarm-
ary 1893, the first movie studio—Edison’s,‘Black Maria”—started produc-
ing rwency-second shorts that were shown in special Kinetoscope parlors.
Two years larer the Lumigre brothers showed their new Cinémarographie
camerafprojection hybrid, first to a scientific audience and larer, in Decem-
ber 1899, to the paying public. Within a year, andiences in Johannesburg,
Bombay, Rio de Janeiro, Melbourne, Mexico City, and Dsaka were subjecred
to the new media machine, and they found it irresistible.? Gradually scenes
grew longer, the staging of reality before the camera and the subsequent ed-
iring of samples became more intricate, and copies multiplied. In Chicago
and Calcutta, London and St. Petersburg, Tokyo and Berlin, and chousands
of smaller places, film images would soothe movie audiences, who were fac-
ing an increasingly dense information environment ourside the theater, an
environment that no longer could be adequately handled by their owa sam-
pling and data processing systems (i.e., their brains). Periodic trips into the
dark relaxation chambers of movie theaters became a rourine survival cech-
nique for the subjects of modern society.

The 1890s was the coucial decade not only for the development of me-
dia, bur also for computing. If individusl brains were overwhelmed by the
amonnt of informacion they had to process, the same was true of corpo-

rarions and of governments. In 1887, the U.S. Census Burean was srill

4. David Bordwell and Kristin Thompson, Fifm Art: An Intvoductivs, Sth ed. (New York:
McGuraw-Hill), 15.
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interpreting figures from the 1880 census. For the 1890 census, the Census
Bureau adopted electric tabulating machines designed by Herman Hol-
lesith. The data collected on every person was punched into cards; 46,804
enumerators completed forms for a toral population of 62,979,766. The
Hollerith rabulator opened the door for the adoption of calculating ma-
chines by business; during the next decade electric rabulators b?cam? stan-
dard equipment in insurance companies, public urility companses, faliroad
offices, and accounting deparements. In 1911, Hollerith's Tabulating Ma-
chine Company was merged with three other eompanies to form the Com-
puting-Tabulating-Recording Company; in 1914, Thomas J. Watson was
chosen as its head. Ten years later its business tripled, and W’ammp :nen‘amed
the company the “International Business Machines Corporation,” or lE»M‘.5
Muvwing into the twentieth century, the key year for the history of med{a
and computing is 1936. British mathematician Alan Twing WIOLe @ 9em1_
nal paper entitled “On Computable Numbers.” In it he pmwdmﬂﬁ a Fhmretn-
cal description of a general-purpase computer later named afmn its inventor:
“the Universal Turing Machine.” Even though it was capable of only four op-
erations, the machine could perform any calculation thar could be done ?:n.y a
human and could also imitate any orher computing machine. The machine
operated by reading and writing numbers on an endless tape. At every step
the tape would be advanced to retrieve the next command, m@d\ the daxm,. or
write the result. Its diagram looks suspiciously like 2 film projecoor. Is this a
coincidence? )
If we helieve the word cimematograph, which means “writing mwemmt,
the essence of cinema is recording and storing visible data ina mamerie‘c:li fu':rm.
A flm camera records data on film; a film projector reads it off. This wcme:
matic apparatus is Similar to a compurer in one key riespect: A c‘wompwngm
program and dara also have to be stored in some medmm.mThw‘ ns why the
Universal Turing Machine looks like a film projector. It is a kind of film
camera and film projector at once, reading instructions and data stored on
endless tape and writing them in other locations on this tape. m‘ \.fm:t, the
development of a suitable storage medium and a methed for coding data

represent important parts of the prehistory of both cinema and the com-

5. Eames, A Computer Perspective, 22-37, 46-51,90-91.

puter. As we know, the inwentors of cinema eventually secrled on using dis-
crete images recorded on a srrip of celluloid; the inventors of rthe computer—
which needed much greater speed of access as well as the abiliry ro quickly
read and write data—eventually decided to store it electronically in a binary
cade,

The histories of media and computing becarne further encwined when
German engineer Konrad Zuse began building a computer in the living
room of his parenes” apartment in Berlin—the same year that Turing wrote
his seminal paper. Zuse’s computer was the first working digital computer.
One of his innovations was using punched tape to control computer pro-
grams, The tape Zuse used was actually discarded 35mm movie film.

Cime of the surviving pieces of this film shows binary code punched over
the original frames of an interior shot. A typical movie scene—two peaple
in a room involved in some action—becomes a support for a set of compurer
commands. Whatever meaning and emotion was contained in this movie
scene has been wiped out by its new funcrion as data carrier. The pretense of
modern media to create simulations of sensible reality is similarly canceled;
media are reduced to their original condition as informatien carrier, nothin g
less, nothing more. In a technological remake of the Oedipal complex, 2 son
murders his father. The iconic code of cinema is discarded in favor of che
more efficient binary one. Cinema becomes a slave to the compueer.

Bur this is not yer the end of the story. Qur story has a new twist—a
happy one. Zuse’s film, with its strange superimposition of binary over
iconic code, anticipates the convergence that will follow half a cencury later.
The two separate historical trajectories finally meet. Media and computer—
Daguerre’s daguerreotype and Babbage’s Analyrical Engine, the Lumitre
Cinématographie and Hollerith's tabulator—merge into one. All existing
media are translated into numerical data accessible for the compurer. The re-

sult: graphics, moving images, sounds, shapes, spaces, and texts become
computable, that is, simply sets of compurer data. In short, media become
new media.

This meeting changes the identity of both media and the computer itself.
Mo fonger just # caleulator, control mechanism, or communication device,

6. Ibid,, 120
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the computer becomes a media processor. Before, the compurer could read a
row of numbers, ourpurring a staristical result or 2 gun rrajecrory. Now it
can read pixel values, blurring the image, adjusting its conrrast, or checking
whether it contains an outline of an object. Building on these lower-level op-
erations, it can also perform more ambirious ones—searching image dara-
bases for images similar in composition or content to an inpur ‘image,
detecting shor changes in a movie, ar synchesizing the movie shot irself,
womplete with setring and accors. In a hisvorical loop, the compurer has re-
turned to its origins. No longer just an Analytical Engine, suitable only for
crunching numbers, it has become Jaoquard’s loom—a media synthesizer
and manipalacor.

Chapter 3
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Principles of Mew Media

The identity of media has changed even miore dramatically than that of the
computer. Below [ summarize some of the key differences berween old and
new media. In compiling this list of differences, I tried to arrange them ina
logical order. That is, the last three principles are dependent on the first two.
This is nor dissimilar to axiomatic logic, in which certain axioms are taken
as starring points and furcher theorems are proved on their basis.

Mot every new media object obeys these principles. They should be
ronsidered not as absolute laws but rather as gemeral rendencies of a

culture undergoing compurerization. As compurerization affects deeper

and deeper layers of culeure, these tendencies will increasingly manifest
themselves.

1. Numerical Representation
All new media objects, whether created from scratch on computers or con-
verted from analog media sources, are composed of digital code; they are nu-
merical representations. This fact has rwo key consequences:

1. A new media object can be described formally (mathemiatically). For
instance, an image or a shape can be described using a marhemarical
function.

2. A new media object is subject to algorithmic manipulation. For in-
stance, by applying appropriate algorithms, we can auromatically remaove
“noise” from a photograph, improve its contrast, locate the edges of the
shapes, or change its proportions. In short, media becowser programmeble.
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When new media objects are created on computers, they originate in -
merical form. But many new media objects are converted from various forms
of old media. Although most readers understand the difference between am-j
log and digital media, a few notes should be added on the termim.)lugy and
the conversion process irself. This process assumes that dara is originally f?rr-
timuons, thar is, “the axis or dimension that is measured has no apparent in-
divisible unit from which it is composed . Converting continuous data into
a numerical representation is called digitization. Digitization consists of two
steps: sampling and quantization. First, data is sempled, most often at regu-
lar intervals, such as the grid of pixels used o represent a digital image. The
frequency of sampling is referred toas vesedwsivn, Sampling turns comtinuous
data into discrere data, char is, data occorring in distinct units: peoplc_a, the
pages of a book, pixels. Second, each sample is guantified, that is,-n: is assngneﬁ
o numerical value drawn from a defined range (such as 0-255 in the case of
an 3-bit greyscale image).®

While some old media such as photography and scalpture are truly con-
tinuous, most invalve the combination of continuous and discrete coding.
One example is motion picture film: each frame is a conrinuous photograph,
but time is broken into 2 number of samples (frames). Video goes one sjtep
further by sampling the frame along the vertical dimension (scar.x lines)-. Sim-
ilarly, & photograph printed using 2 halftone process combines discrete
and continuous representations. Such a photograph consists of a number of
orderly dots {i.e., samples), although the diameters and areas of dots vary
continuously.

As the last example demonstrates, while moedern media contain leveis: of
discrete representation, the samples are never quantified. This quantification
of samples is the crficial step accomplished by digitization. But why, we may
ask, are modern media technologies often in part discrete? The key assunr.rp-
tion of modern semiotics is that communication requires discrete umfs.
Without discrete units, there is no language. As Roland Barthes put .1£,
*Language is, as it were, that which divides reality (for instance, the contin-

7. Isaar Wictor Kierlov and Judson Rosebush, Compater Graphics for Designers and Artisis (Mew
York: Van Mostrand Reinhold, 1986), 14.
8. Ihid., 21.
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uous spectrum of the colors is verbally reduced to a series of discontinuous
terms)."* In assuming that any form of communication requires a discrere
representation, semioticians took human language as the prototypical ex-
ample of a communication system. A human language is discrete on most
scales: We speak in senrences; a sentence is made from words; a word consists
of morphemes, and g0 on. If we follow this assumprion, we may expect that
media used in cultural communicarion will have discrere levels. Ar first chis
theory seems o work. Indeed, a film samples the continuous time of human
existence into discrete frames; a drawing samples visible reality into disceees
lines; and a printed photograph samples it into discrete dots. This dssump-
tion does not universally work, lowever: Photographs, for instance, do not
bave any apparent units. (Indeed, in che 1970s semiotics was cricicized for
its linguistic bias, and most semioticians came to recognize thar a language-
based model of distinct units of meaning cannot be applied to many kinds
of culeural communicarion.) More imporeant, the discrete units of modern
media are usually nor units of meanings in the way morphemes are. Neither
film frames nor haifrone dots have any relation ro how a film or photograph
affects the viewer (except in modern art and avant-garde film—chink of
paintings by Roy Lichtenstein and films of Paul Sharits—which often make
the “marerial” unirs of media into units of meaning).

The most likely reason modern media has discrete levels is berause it
emerged during the Industrial Revolurion. In the nineteenth century, a new
organization of production known as the factory system gradually replaced
artisan labor. It reached its classical form when Henry Ford installed the first
assembly line in his factary in 1913. The assembly line relied on two prin-
ciples. The first was standardization of parts, already employed in the pro-
duction of military uniforms in the nineteenth century. The second, newer
principle was the separation of the production process into a set of simple,
repetiive, and sequential activities thar could be executed by workers who
did mot have to master the entire process and could be easily replaced.

WNae surprisingly, modern media follows the logic of the factory, not only in
terms of division of labor as witnessed in Hollywood film studics, animation

9. Roland Barches, Elements of Sesinlagy, trans. Annerce Lavers and Colin Smich (Mew York:
Hill and Wang, 1968}, 64.

Whiat s Mew Sledia?




studios, and relevision production, bur alse on the level of marerial or-
ganization. The invention of typesetring machines i the 1880 industrial-
ized publishing while leading to a standardization of both rype design and
fonws {number and rypes). In the 1890s cinema combined automatically pro-
duced images {via photography) with 2 mechanical projecror. This required
standardization of both image dimensions (size, frame ratio, comerase) and
temporal sampling race. Even eatlier, in the 1880s, che first relevision sys-
tems already involved standardizarion of sampling both in time and space.
These modern media systems also followed factory logic in chart, onice a new
“model” (a film, a photograph, an audio recording) was introduced, numer-
ous identiral media copies would be produced from this master. As I will
show, new media follows, or actually runs ahead of, a quite different logic of
post-industrial sociecy—thar of individual customization, rarher than mass
standardlizarion.

2, Modularicy

This principle can be called the “fractal seructure of new media.” Just as a
fraceal has the same serucrure on different scales, 2 new media object has
the same modular structure throughout. Media elements, be they im-
ages, sounds, shapes, or behaviors, are represented as collections of ‘discrete
samples (pixels, polygons, voxels, characters, scripts). These elements are as-
sembled into larger-scale objects but continue to maineain their separase
identiries. The objects chemselves can be combined into ewen larger ob-
jects—again, withour losing their independence. For example, a multime-
dia “mowie” authored in popular Macromedia Direcrar software may consist
of hundreds of still images, QuickTime movies, and sounds that are stored
separately and loaded at run time. Because all elements are stored independ-
ently, they can be modified ac any time withour having to change the Direc-
tor “movie” itself. These “mowies” can be assembled into a larger “movie,” and
so on. Another example of modularity is the concepr of “object™ used in Mi-
crasoft Oiffice applications. When an “object” is inserted into a document (for
instance, a media clip insered into 2 Word document), ic continues o maintain
its independence and can always be edited with the programoriginally used ro
creare ic. et another example of modularity is the strucrure of an HTML doc-

ument: With the exempreion of rexr, it oonsiss of a number of separate objects-—
GIFand JPEG images, media clips, Virrual B.ealicy Modeling Language (VR ML)

scenes, Shockwave and Flash movies—which are all stored independently,

Chagter 1

locally, and/or on 2 necwork. In short, 2 new media ohject consists of inde-
pendent parts, each of which consists of smaller independent parts, and so
on, down to the level of the smallest "avomis"—pixels, 3-D points, or text
characters.

The World Wide Web as a whole is also complerely modular. It consists
of numerous Web pages, each in its turn consisting of separate media ele-
ments. Every element can always be accessed on irs own. Normally we think
of elements as belonging to their corresponding Web sites, but this is justa
convention, reinforced by commercial Web browsers. The Netomat browser
by arcist Maciej Wisnewski, which extraces elements of a particular media
type from different Web pages (for instance, images only) and displays them
together withour identifying the Web sites from which they are drawn,
highlights for us this fundamentally discretegnd nonhierarchical organiza-
tion of the Web.

In addition to using the metaphor of a fraceal, we can also make a0 anal-

ogy berween the modularity of new media and strectured compurer p‘r‘«.m
gramming, Seructural computer programming, which became standard in
the 1970s, involves writing small and self-sufficient modules {called in dif-
ferent compirter languages subrontines, functions, procedures, seripts), which are
then assembled into larger programs. Many new media objects are in face
computer programs that follow strucrural programming seyle, For example,
most interactive multimedia applications are written in Macromedia Direc-
tor's Lingo. A Lingo program defines scripts that control various repeateg ac-
rioms, such as clicking on a button; these scripts are assembled into larger
scripes. In che case of new media objects that are not computer programs, an
analogy with seructural programming still can be made because their pares
can be accessed, modified, or substituted without affecting the overall struc-
ware of an objece. This analogy, howewver, has its limits. If a particular mod-
ule of 2 vomputer program is deleted, the program will not run. In contrast,
as with tradirional media, deleting pares of 2 new media object does not ren-
der it meaningless. In fact, the modular structure of new media makes such
deletion and substitution of parts particularly easy. For example, since an
HTML document consists of a number of separate objects each represented
by a line of HTML code, it is very easy to delece, substitute, or add new ob-
jecrs. Similarly, since in Photoshop che pares of a digital image usually kepr
placed on separate layers, these parrs can be deleted and substicuted with a
click of a button.

What Is New Media?
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3. Auromation

The numerical coding of media (principle 1) and the modular structure of a
media object {principle 2) allow for the antomation of many operations in-
wolved in media creation, manipulation, and aceess. Thus human intention-
ality can be removed from the creative process, at least in part.'®

Fallowing are some examples of what can be called “low-level” auromation
of medlia creation, in which the computer user modifies or creates from scrarch
2 media object using templates or simple algorithms. These techniques are ro-
bust enough so that they are included in most commercial software for image
editing, 3-D graphics, word processing, graphics layout, and so forth. Image-
editing programs such as Photoshop can automatically correct scanmed im-
ages, improving contrast range and removing noise. They also come with
filters thar can axtomatically modify an image, from creating simple variations
of color to changing the whole image as though it were painted by Van Gogh,
Seurat, or another brand-name artist. Other computer programs can automat-
ically generate 3-D objects such as trees, landscapes, and human figures as well
as derailed ready-to-use animations of complex natural phenomena such as fire
and waterfalls. In Hollywood films, flocks of birds, ant colonies, and crowds of
people are automatically created by AL (artificial life) software. Word pro-
cessing, page layour, presentation, and Web creation programs come with
“agents” that can suromatically create the layout of a document. Writing soft-
ware helps the user to create literary narratives using highly formalized genre
conwentions. Finally, in what may be the most familiar experience of auto-
mated media generation, many Web sites automatically generate Web pages
om the fly when the user reaches the site. They assemble the information from
databases and format it using generic templares and scripts.

Researchers a¥e also working on what can be called “high-level” auroma-
tion of media crearion, which requires a computer to understand, toa certain
degree, the meanings embedded in the objects being generated, that is, their

1. Tdiseuss particular cases of computer sucomanion of visual communication in more deezil
in* Aromation of Sight from Photageaphy to Computer Vision,” Electrowic Cultnre: Technology
and Viswal Representation, ed. by Timothy Druckrey and Michael Sand (MNew York: Apertore,
1996}, 225--239; and in “Mapping Space: Perspective, Radar, and Compurer Graphics,” SiG-
GRAPI 03 Visssal Proceedings, ed. by Thomas Linehan (Mew York: 4CM, 199%), 14*-147.

semantics. This research can be seen as pare of 2 larger project of artificial in-
telligence (AI). As is well kuown, the AT project has achieved only limited
success since its beginnings in the 1950s. Correspondingly, work on media
generation that requires an understanding of semantics is also in the reseasch
stage and is rarely included in commercial software. Beginning in the 1970s,
computers were often used to generate poetry and fiction. In the 1990, fre-
quenters of Internet chat rooms became familiar with "bots"—computer
programs that simulate human conversation. Researchers at Wew York Uni-
wersity designed a “virrual theater” composed of a few “virtual actors” whao
adjusted their behavior in real-time in response to a user's actions,'! The MIT
Media Lab developed a number of different projects devored to “high-level”
automarion of media creation and use: a “smart camera” that, when given a
script, automatically follows the action and frames the shots;? ALIVE, a vir-
tual environment where the user interacts with animated characters;’® and a
new kind of human-computer interface where the computer presents itself
toa user as an animated talking characeer. The character, generated by a com-
puter in real-time, commumnicares with the through user narural language;
it also tries to guess che user’s emotional state and ro adjusr the style of in-
teraction accordingly. '

The area of new media where the average computer user encountered Al
in the 1990s was not, however, the human-computer interface, but computer
games. Almost every commercial game included a component called an “Al
engine,” which stands for the pare of the game’s computer code that controls
its characters—car drivers in a car race simwulation, enemy forces in a strategy
game such as Command and Conguer, single atrackers in first-person shooters
such as Quake. Al engines use a variety of approaches vo simulate human in-
relligence, from rule-based systerns to neural networks. Like Al expert sys-
tems, the characters in computer games have expertise in some well-defined
but narcow area such as artacking the user. But because computer games are

1. herpe/iwww.mek.nyo.edw/impros.

12. hetp:/iwww-white,medis.mit.edufvismod/demos/smarccam/.

13. htep//patcie. www.media.mit.edu/people/partiefCACM-95/alife-cacm95. heml.

4. This research was pursued ar different groups at the MIT lab. See, for instance, the home
page of theGeszuse and Narrative Langnage Group, hetpr//gn. www.media.mit.edu/groups/ga’.
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highly codified and rule-based, these characrers function wvery effectively; thae
is, they effectively respond to the few things the user is allowed to ask them
to do: run forward, shoot, pick up an object. They cannor do anyching efse,
but then the game does not provide the opporeunity for the user to rest this,
For instance, in a martial arrs fighting game, I can'c ask questions of my op-
ponent, nor do I expect him or her to start a conversation with me. All I can
do is "arcack” my opponent by pressing a few buttons, and within this highly
codified situation the computer can “fight” me back very effectively. In shorr,
computer characters can display incelligence and skills only because pro-
grams place severe limits on our possible interactions with them. Pur differ-
ently, computers can pretend to be incelligent only by tricking us into using
a very small part of who we are when we communicare with them. At the
1997 SIGGRAPH (Special Interest Group on Computer Graphics of the
Association for Compuring Machinery) convention, for example, 1 played
against both human and compurer-conerolled characrers in'a VR simulation
of a nonexistent sports game. All my opponents appeared as simple blobscow-
ering a few pixels of my VR display; at this resolution, it made absolutely no
difference who was human and who was not.

Hlong wirh “low-level” and “high-level” aucomation of media creation,
another area of media use subjecred to increasing avrpmarion is media access.
The switch to compurers as a means of storing and accessing enormous
amounts of media material, exemplified by the “media assets” stared in the
databases of sonck agencies and global entersainment conglomerares, as well
as public “media assets” distribured across numerous Wels sites, created the
need to find more efficient ways to classify and search media objects. Word
processors and other rexr-management sofrware has long provided che ca-
pacity to search for specific steings of text and automarically index doca-
ments. The UNIX operating system also included powerful commands 1o
search and filrer cext files. In the 1990s sofrware designers started to provide
media users with similar abilities. Virage introduced Wirage VIR Image En-
gine, which allows one o search for visually similar image content among
millions of images as well as a set of video search rools to allow indexing and
searching video files.’ By che end of the 1990s, the key Web search engines

15. See howpetfvrww. virage.com/products.
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already included the option to search the Internet by specific media such as
images, video, and audio.

The Interner, which can be thought of as one huge distributed media
darabase, also ceystallized the basic condition of the new information soci-
ery: overabundance of information of all kinds. One response was the mpu‘-
lar idea of software “agents” designed to automate searching for relevant
information. Some agents acr as fileers thar deliver small amounts nfinfc.)r-
mation given the user’s criceria. Others allow users 1o tap invo the expertise
of ather users, following their selections and choices. For example, the MIT
Sofrware Agents Group developed such agents as BUZZwarch, which "dis-
tills and tracks trends, themizs, and topics within coliections of rexts across
time" such as Internet discussions and Web pages; Letizia, “a user inrerface
agent that assists a user browsing the Wosld Wide Wer by .. . smim:zing
aliead from the user’s currens position o find Web pages of possible inter-
est”; and Footprints, which “uses information left by other people to help
you find your way around.”® )

By the end of the rwentieth century, the problem was no longer how to
create a new media object such as an image; the new problem was how to find
an object thart already exists somewhere. If you want a parcicular image,
chances are it already exists—but it may be easier to create one from scratch
than to find an existing one. Beginning in the nineteenth century, modern
society developed rechnologies that automated media creation—the pl:mnm‘
camera, film camera, tape recorder, videorecorder, evc. These technologies
allewed us, over the course of 150 years, to dccumulare an unprecedented
amoune of media materials—photo archives, film libraries, audio archives.
This led to che next stage in media evolurion—the need for new sechnol-
ogies to store, organize, and efficiently access these marterials. The new tech-
nologies are all computer-based—media databases; hypermedia and .mhufer
ways of organizing media material such as the hierarchical file system n;seﬂf;
text management software; programs for content-based search and re-
trieval. Thus automation of media access became the next logical stage of
the process that had been put into motion when the first photograph wgw
taken. The emergence of new media coincides with this second stage of a

16, hoepeifagenes. wew.mediz. mic.edw/groupsfagentsiprojectsl.
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media society, now concerned as much with accessing and reusing existing
media objects as with creating new ones.”

4, Variability
A new media object is not something fixed once and for all, but semething
that can exist in different, potentially infinite versions. This is another con-
sequence of the numerical coding of media {principle 1} and the modular
structure of 2 media object {principle 2.

Old media involved 2 human creator who manually assembled vexpoal, vi-
sual, andfor andio elements into a particular composition of sequence. This
sequence was stored in some marerial, its order determined once and for all.
Numesous. copies could be mn off from the master, and, in perfect corre-
spondence with the logic of an industrial society, they were all identical.
New media, in contrast, is characterized by variability. (Other terms that are
often used in relation to new media and thar might serve as appropriate syn-
onyms of variable are mutable and liguid.) Instead of identical copies,a new
media object typically gives rise to many different versions. And rather than
being created completely by 2 human author, these versions are often in part
automatically assembled by 2 computer. (The example of Web pages auto-
matically generated from databases using templates creared by Web design-
ers can be invoked here as well.) Thus the principle of variability is closely
connected to auromation.

Variability would also not be possible without modularity. Stored digi-
tally, rather than in a fixed medium, media elements maintain their separate
identities and can be assembled into numerous sequences under program
control. In addition, because the elements themselves are broken into iz~
crete samples {for ifistance, an image is represented as an array of pixels), they
can be created and customized on the fy.

The logic of new media thus corresponds to the postindustrial logic of
“production on demand” and “just in time” delivery logics thar were them-
selves rmade possible by the use of computers and computer networks at all
stages of manufacturing and distribution. Here, the “culture industry”

17. See my “Avant-Garde as Sofeware,” i Ctranenie, ed. Stephen Kovars (Frankfurt and Mew
York: Campus Werlag, 1999} (ht:p:x‘w‘wi;samskw@s‘dl.mdul’-manovich).'
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{a term coined by Theodor Adorno in the 1930s) is actually ahead of most
other industsies. The idea thar a customer might determine the exact fea-
tures of her desired car at the showroom, transmit the specs to the factory,
and hours later receive the car, remains a dream, but in che case of computer
media, such immediacy is reality. Because the same machine is used as both
showroom and factory, that is, the same computer generates and displays
media—and because the media exists not as a material object but as data
that can be sent theough wires at the speed of light, the customized version
created in response to the user’s input is delivered almost immediarely. Thus,
to continue with the same example, when you access a Web site, the server
immediately assembles a customized Web page.

Here age some particular cases of the variability principle {most of them
will be discussed in more detail in later chaprers):

1. Media elements are stored in a media databare; a variety of end-user ob-
jects, whicl vary in resolution and in form and content, can be generated, i-
ther beforehand or on demand, from this database. At first, we might think
that this is simply a particular technological implementarion of the vari-
ability principle, but, as [ will show inthe “Database” section, ina computer
age the database comes to function as a culrural form in its own right. It of-
fers a particular model of the world and of the human experience. It alse af-
fects how the user conceiwes the data it contains.

2. It becomes possible to separate the levels of “content” (data) and inter-
face. A number of different interfices com be created from the same dava. A new media
object can be defined as one or more interfaces to 2 multimedia darabase. ™

3. Information abowt the nser can be wied by a computer progrant to customize -
tomsatically the media composition as well a3 3o create elements themselves, Examples:
Web sites use informarion abour che type of hardware and browser or user’s
network address ro customize auromatically the site the user will see; inter-
active computer installations use information abour the user’s body move-
ments to generate sounds, shapes, and images, or to control the behavior of
artificial creatures.

18. Foran experiment in creating different multimedia interfaces o the same text, see my

Frowd-Lissirzky N, igator (hreplivis wesd e~ wovich/FLIM ).
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4. A parricular case of this cuscomization is branching-rype interactvity
(sometimes also called “memy-fared interactivity”). The term refers o pro-
grams in whicl all the possible ohjects the user can wisit form a branching
tree structure. When the user reaches a parcicular object, the program pres-
ents her with choices and allows her to choose among them. Depending on
the value chosen, the user advances along a particular branch of the tree. In
this case the information used by a program is the ourput of the user’s cog-
nitive process, rather than the nerwork address or body posirion,
5. Hypermedia is another popular new media struceure, which is concepru-
ally close ro branching-rype interactivity {because quite often the elements
are connected using a branch tree scructure). In bypermedia, the multime-
dia elements making a document are connected through hyperlinks. Thus
the elements and the serucrure are independent of each other—-rather chan
hard-wired together, as in craditional media, The World Wide Web isa par-
ticular implementation of hypermedia in which the elements are diseributed
throughoue the nerwork. Hypertext is a particular case of hypermedia that
uses only one media type—rtext. How does the principle of variability work
in this case? We can think of all possible paths through a hypermedia doci-
ment as being different versions of ir. By following the links, the user re-
trieves a particular version of a document.
6. Another way in which different versions of the same media objects are
commonly generated in computer culrure is ithrough peréadic updater. For in-
stance, modera snftware applications can periodically check for updares on
the Intemet and then download and install these updares, sometimes with-
out any action on the par of che user. Most Web sices are also periodically
updated gither manually or ancomarically, when the data in the darabases
that drive the sites changes. A particularly jnveresting case of this “update-
abilicy™ feature is rhose sives that continuously update information such as
stock prices or weather.
7. One of the most basic eases of the variability principle is sealability, in
which different versions of che same media vhject can be generated ar vari-
ous sizes or levels of detail. The metaphor of a map is useful in chinking
abour the scalabiliry principle. If we equate a new media object wicha phys-
ical verrirory, different versions of this object are like maps of this territory
generared at different scales. Depending on the scale chosen, a map provides
more or less detail about the territory. Indeed, different versions of a new
media object may vary serictly quantitatively, thar is, in the amount of de-

Chapter 1

tail present: For instance, a full-size image and irs ican, autum&ticglly gf‘n-

erated by Photoshop; & full text and its shorrer version, generated b}f‘[he

“Autosummarize” command in Microsoft Word; or the differene ve.rsu?ns

that can be creared using the “Outline” command in Word. Beginning with

version 3 (19971, Applc’s QuickTime formar made it possible to embed a

number of different versions char differ in size within a single QuickTime

mowie; when a Web user accesses the movie, a version is autlm‘macicalllzir se-
lecred depending on conmection speed. A conceprually Eimﬂ.ar techmc‘me
called “diseancing” or “lewel of detail” is used in interactive vircual worlds
such as VRME scenes. 4 designer creates a number of models of th.e saing
objec, each with progressively less detail. When the ‘virwruafl camera is close
to the object, 2 highly detailed model is used; if the abject is far away, a less
derailed vetsion is automatically substituted by a program to save unneces-
sary computation of derail that cannot bfseen anyway.

Mew media also allow us to create versions of the same object that differ
from each ather in more substantial ways. Here the comparison with mpa
of different scales no longer works. Examples of commands in commpnly
used sofrware packages thar allow the creation of such qualicatively diffe;ent
wersions are “Variations” and “Adjusement layers” in Photoshop 5 and the
“weiting style” option in Word's “Spelling and G:nammarj’ ccmm:fnd. More
examples can be found on the Interner where, beginning in ;he mmd--} 990s,
it become common to-create a few different versions of a Web site. The user
witha fast connection can choose a rich mulrimedia version, whereas the user
with a slow connection can choose a more bare-bones wersion that loads “
faster. o

Among new media artworks, David Blair’s Wax Web, a Web s:t.we r.hzlur isan
“adaptation” of an hour-Jong video nasrative, offers a more radical 1m13>le—
mentation of the scalability principle. While interacring with the narrative,
the nser can change the scale of representation at any point, going from an
image-based outline of the movie to 2 complere script or a parricular shot, or
@ VBML scene based on this shot, and so on.! Another example of how use
af the scalability principle can create a dramatically new experience of an old

19, htep:ijeffersonvillage.virginia.edo/wax/,
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media object is Svephen Mamber's database-driven representation of Hitch-
cock’s The Bindr, Mamber's software generates a still for every shot of the
film; it then automatically combines all the stills into a rectangular matrix
one shot per cell. As a result, time is spatialized, similar to the process in Edi-
son’s early Kineroscope cylinders. Spatializing the film allows us to study its
different ternporal structures, which would be hard to observe otherwise. As
in Wiz Weh, the user can ac any point change the scale of representation, go-
ing from a complete film to a particular shot.

As can be seen, the principle of variability is useful in allowing ws o con-
nect many important characteristics of new media that on first sight may
appear ungelated. In particular, such popular new media strucrures as
branching (ar menw) inceractivity and hypermedia can be seen as particular
instances of the variability principle. In the case of branching interactiv-
ity, the user plays an active role in determining the order in which already
generated elements are accessed. This is the simplest kind of inreractiviey;
more complex kinds are also possible in which both the elements and the
structure of the whele object are either modified or generated on the fly in
response vo the users interaction with a program. We can refer to such
implementations as gpen interactivity to distinguish them from che wed’ in-
tevactivity thar uses fixed elements arranged in a fixed branching structure.
Open interactivity can be implemented using a vasiety of approaches, in-
cluding procedural and object-oriented computer programming, Al, AL,
and neural nerworks.

As long as there exists some kernel, some structure, some prototype that
remains unchanged throughour the interaction, open interactivicy can be
thought of as a subser of the variability principle. Here a useful analogy
can be made with Wigggenstein’s theory of family resemblance, later de-
veloped into the theorj; of prototypes by cognitive psychologists. In a fam-
ily, a number of relatives will share some features, although no single
family member may possess all of the features. Similarly, according to the
theary of prototypes, the meanings of many words in a natural language
derive not through logical definition but through proximity to a certain
prototype.

Hiypermedia, the other popular structure of new media, can also be seen asa
particular case of the more general principle of variability. According to the
definition by Halasz and Schwartz, hypermedia systems “provide their users
with the ability to create, manipulate and/or examine a necwork of information-
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containing nodes interconnecred by relarional links."?® Because in new media
individual media elements {images, pages of text, etc.) always retain cheir in-
dividual identiry (che principle of modularity), they can be “wired” together
into moee than one object. Hyperlinking is a particular way of achieving this
wiring. A hyperlink creares a connecrion berween two elements, for example,
between vwo words in rwo different pages or a senrence on one page and an im-
age in another, or two different places within the same page. Elements con-
nected through hypetlinks can exist on the same computer or on different
computers connected on & network, as in the case of the World Wide "Web.

If in old media elements are “hardwired” into 2 unique structure and no
longer maincain their separate identity, in hypermedia elements and struc-
ture are separate from each other. The structure of hypetlinks—rypicatly a
branching tree—can be specified independently from the contents of a doc-
ument. To make an analogy with the grammar of 2 natural language as de-
scribed in Moam Chomsky’s early linguistic theory,® we can compare a
hypermedia structure that specifies connections between nodes with the
deep structure of a sentence; a particular hypermedia text can then be com-
pared with a parricular sentence in & narural language. Another useful anal-
ogy is compurer programming. In programming, there is clear separation
berween algorithms and data. An algorithm specifies the sequence of steps
to be performed on any data, just as a hypermedia structure specifies a set of
mavigation paths (Le., connections between nodes) that potentially can be
applied vo any set of media objects.

The principle of variability exemplifies how, historically, changes in me-
dia rechnologies are correlared wirh social change. If the logic of old media
corresponded to the logic of industrial mass society, the logic of new media
fits che logic of the postindustrial society, which values individuality over
conformity. In industrial mass society everyone was supposed to enjoy the
same goods—and to share the same beliefs. This was also the logic of media
rechnology. A media object was assembled in a2 media facrory {such as a
Hollywood studio). Millions of identical copies were produced from a

0. Frank Halasz and Mayer Schwartz, “The Dexter Hyperext Reference Model,” C
sation aff the ACM (New York: ACM, 1994), 30.
21. Moam Chomsky, Syntactic Stractires (The Haguoe and Paris: Mounon, 1957).
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master and distribuced co all che cirizens. Broadcasting, cinema, and pring
miedia all followed this logic.

In a poscindustrial sociery, every citizen can comstruct her own CUSTOMm
lifestyle and “select™ her ideology from a large (bur not infinite) number of
choices. Rather than pushing the same objects/information to 2 mass audi-
ence, marketing now tries to targer each individuoal separately. The logic of
new media rechnology reflects chis new social Iogic. Every wisitor vo a Web
site automarically gets her own custom version of the site creared on the fiy
from a database. The language of the text, the contents, the ads displayed—
all these can be customized. According to a report in USA Todzy (9 Ne-
vember 1999}, “Unlike ads in magazines or other real-world publications,
‘banner’ ads on Web pages change with every page view. And most of the
companies that place the ads on the Web site crack FOUT MOVEnents across
the Net, ‘remembering” which ads you've seen, exactly when you saw them,
whether you clicked on them, where you were at the time, and the site you
have visited juse before."22

Every hypertext reader gets her own wersion of the complete texe by
selecring a particular pach chrough it. Bimilarly, every user of an inveracrive
installarion gers her own version of the work. And so oa. In this way new
media technology acts as the most perfect realization of the uropia of an ideal
society composed of unique individuals. New media objects assure users
thar their choices—and therefore, cheir underlying thoughs and desires—
are unique, rather than preprogrammed and shared with others, As though
trying to compensate for their earlier role in making us all the same, de-
scendanrs of the Jacquard loom, the Hollerith tabulavor, and Zuse's cinema-
compurer are now working ro convince us thar we are all e,

The principle of variability as presented here has some parallels to the
concepe of “variable media,” developed by the artist and curator Jon Ip-
polite.*? I believe that we differ in rwo key respects. Firse, Ippolito uses vari-
abiliry ro describe a characreristic shared by recent conceprual and some
digital are, whereas I see variability as a basic condition of all new media, not

22; "How Marketers ‘Profile’ Users,” UUSA Today 9 Novemnber 1999, 24,
23. See heep:/iwww.three.org, Our conversarions helped me ro clarify my ideas, and I am very
grateful to Jon for che engning exchange.
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only art. Second, Ippolito follows rhe tradition of conceprusl art in which
an artist can vary any dimension of the arcwork, even its content; my use of
the term aims to reflect the logic of mainstream culture in that versions of
the object share some well-defined “data” This “dara,” which can be a well-
known narrative {Psyobo), an icon {(Coca-Cola sign), 2 character (Mickey
Mouse), or 2 famous star (Madonna}, is referred to in the media industry as
“property.” Thus all culrurel projects produced by Madonna will be auto-
matically united by her name. Using the ctheory of protorypes, we can say
thae the property acts as a prototype, and different versions are derived from
this prototype. Moreover, when a number of versions are being commercially
released based on some “property,” usually one of these versions is treated as
the source of the “data,” with others positioned as being dertved from this
souere. Typically, the version that is in the same media as the original “prop-
erty” is treated as the source. For instance, when a movie studio releases a
pew film, along with a compurer game based on it, product tie-ins, music
written for the mowie, etc., the film is usually presenved as the “base” object
from which other objects are derived. So when George Lucas releases a new
Star Wars movie, the original property—the original Star Wars crilogy—is
referenced. The new mowie becomes the “base™ object, and all other media
objects released alomg with: it refer to this object. Conversely, when computer
games such as Tomb Raider are remade into movies, the original computer
game is presented as the “base” object.
Albthough I deduce the principle of variability from more basic principles
of new media—numerical representation and modulariry of information— B
the principle can also be seen as a consequence of the computer’s way of rep-
resenting data-—and modeling the world irself—as wariables racher than
censtants. As new rmedia theorist and architect Marcos Mowak notes, a com-
puger——and computer culture in its wake—substitutes every constant wich
a variable.®* In designing all functions and dara strucrares, a computer pro-
grammer tries always ro use variables rather than constants. On the level of
the human-compurer interface, this principle means thar the user is given many
options to medify the performance of 2 program or 2 media object, be it 2

24, Marcos Nowvak, lecrure ar the "Interacrive Frictions™ conference, Universicy of Southern
California, Los Angeles, & June 1999.
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computer game, Web site, Web browser, or the pperating system itself. The
user can change the profile of a game character, modify how folders appear
on the desktop, how files are displayed, what icons are used, and so forth.- If
we apply this principle to culture at large, it would mean chat every ch'01c.Te
responsible for giving a colrural object a unique identity can ?otenua.lky
remain always open. Size, degree of detail, formar, color, shape, mt.eractxve
erajectory, trajecrory through space, durarion, rhythm, poiat of view, the
presence or absence of particular characrers, the development c{f plot—to
name just a few dimensions of cultural objects in different media——can all
be defined as variables, to be freely modified by a user.

Do we want, or need, such freedom? As the pioneer of interactive film-
meaking Grahame Weinbren argues, in relation to interactive media, making a
choice involves a moral responsibilicy.® By passing on these choices to the user,
the author also passes on the responsibility to represent the world and the hu-
man condition in it. (A parallel is the use of phone or Web-based automat.ed
menu systems by big companies to handle their customers; while companies
have turned to such systems in the name of “choice” and “freedom,” one of the
effects of this type of automation is that labor is passed from the mmp:amy’s gm-
ployees to the customer. If: before 2 customer would ger the :&ufmnrr:mmn or buy
che product by interacting with a company employee, now she has to :sp??Jd
her own time and energy navigating through oumerous menus o accomyplish
the same result.} The moral anxiety that accompanies the shift from consrants
v variables, from tradirions to choices in all areas of life ina mmvnempmm’mw sm—
ciety, and the corresponding anxiety of a writer who has o portray if, is w;mem
rendered in the closing passage of a shoet story by the concemporary American
writer Rick Moody (the story is abour the death of his sisrery:?

&

1 should Bctionalize it more, I should conceal miyself. I should consider the respon-

sibilities of characrerization, I should conflate her rwo children into one, 0 reverse

25. Grahame Weinbres, “In che Cioesn of Streams of Story, Millesninm Film Journal 28
(Spring 1993}, hwrp:l.b"www.sva_edwm{E]Nﬁnumal;pag'EﬁMF]ZBNGWOSEW;Hm

26, Rick Moody, Demonslegy, fiest published an Conjuncions, reprinted in The KiGB Boar Reader,
quoved in Vince Passaro, “Unlikely Stories,” Harper's Magazine vol. 299, no. 1791 {August
19999, 8585
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their genders, or otherwise alter them, I should make her boyfriend a husband, I
should explicate all the tributaries of my extended family (its remarriages, its in-
reenecine politics), I should novelize the whole thing, I should make it multigener-
arional, [ should work in my forefachers (stonemasons and newspapermeny, I should
ler arvifice create an elegant sucface, I should make the events arderly, T should waic
e ‘wrrhe aboue it later, I should wait until I'm not angry, [ shouldn’t clutter a nar-
racive with fragmencs, with mere recollecrions of good times, or with regrets, 1
should make Meredith’s death shapely and persuasive, not blunt and disjuncrive, 1
shouldn't bave ro think the unthinkable, I shouldn't have to suffer, I should address
her here disectly (these are the ways § miss you), I should write only of affection, 1
should make our travels in thisearthly landscape safeand secure, I should have a bet-
ver ending, I shouldn't say her life was short and often sad, I showldn't say she had
demons, as I do too.

5. Transcoding

Beginning with the basic, “material” principles of new media—mumeric
coding and modular organization—mwe moved to more “deep” and far-
reaching ones—automation and varigbility. The fifth and last principle
of culrural transcoding aims to describe what in my view is the most sub-
stantial consequence of the computerization of media. As I have suggested,
computerizasion turns media into compurer data. While from one point of
view, computerized media still displays struceural organizavion thar makes
sense to its human users—images feature recognizable objects; text fles
consist of grammatical sentences; vircual spaces are defined along the famil-
iar Cartesian coordinate system; and so on—from another point of view, its
structure now follows the established conventions of the computer’s organi-
zation of data. Examples of these conventions are different dara steuctures
such as lists, records, and arrays; the already-mentioned substicurion of all
constants by variables; the separation berween algorithms and darta struc-
tures; and modularity.

The structure of 2 computer image is a case in point. On the level of rep-
resentation, it belongs on the side of human culture, automatically entering
in dialog with other images, other cultural “semnes” and “mythemes.” But on
another level, it is a computer file that consists of a machine-readable header,
followed by numbers representing color values of its pixels. On this level it
enters into a dialog with other computer files. The dimensions of this dialog
are not the image’s content, meanings, or formal qualities, but rather fle
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size, file type, type of compression used, file formar, and soon. In short, these
dimensions belong o che computer’s ows cosmogony racher than co human
culeure.

Similarly, new media in general can be thought of as consistin £ of two
distinct layers—the “cultural layer” 2nd the “compurer layer” Examples of
categories belonging ro the culrural layer are the encyclapedia and che shore
story; story and plot; composition and point of view: mimesis and catharsis,
camedy and tragedy. Examples of categories in the compurer layer are pro-
cess and packet (as in dara packets transmitted through the nerwork}; sort-
ing and marching; function and variable; computer language and dara
structire,

Because new media is creared on compurers, distribured via computers,
and stored and archived on computers, the Iogic of a compurer can be ex-
pected eo significantly influence the traditional cultural logic of media; thar
is, we may expect thar the computer layer will affece the culrural layer. The
ways in which the computer models the world, represents dara, and allows
us ta operate on it; the key operations behind all computer programs (such
as search, match, sore, and filter); the conventions of HCI—in shore, whar
can be called the compurer’s ontology, epistemology, and pragmatics-—
influence the culmural layer of new media, its organization, its emerging
genres, jits Contents.,

Of course, what I call “the compurer layer” is not itself fived burt rarher
changes over time. As hardware and software keep evolving and 2s the com-
puter is used for new tasks and in new ways, this layer undergoes conrinuons
eransformarion. The new use of the compureras a media machine is a case in
point. This use is having an effect on che computer’s hardware and sofrware,
especially on the level of the human-computer intecface, which increasingly
resembles the interfaces of older media machines and culeural technal-
ogies—VICR, rape player, photo camera.

In summary, the computer layer and the culture layer influence each
other. To use another concept from new media, we can say that they are
being compesited rogether. The result of this composite is a new compurer
culture—a blend of human and comiputer meanings, of traditional ways in
which human cultare modeled the world and the computer’s own means of
representing ie.

Throughout the book, we will encounter many examples of the principle
of transcading ar work. For instance, in “The Language of Cultural Inter-
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faces,” we will look at how conwventions of the printed page, cinema, and tra-
ditional HCI interact in the interfaces of Web sives, CD-BOMs, virouwal
spaces, and computer games, The “Database™ section will“ discuss how ;a‘data-
base, ariginally a oomputer technology to organize and access data, is be-
coming 2 new cultural form in its own righr. Buc we can also reinterpret
some of the principles of new media already discussed as consequences of the
eranscoding principle. For instance, hypermedia can be understood as one
culenral effece of the separation between an algorithm and a data strucoure,
essential vo computer programming. Just as in programming, where algo-
richms and data scruceures exist independently of each other, in hypermedia
diara is separared from the navigation strucrure. Similarly, the modular scruc-
rure of new media can be seen as an effect of the modularity in structural
computer programming. Just as a structusal cormputer program consists of
sroaller modules thae in tuen consist of even smaller modules, 2 new media
object has 2 modular structure.

In new media lingo, to “transcode” something is vo translate it into an-
other format. The computerization of culrure gradually accomplishes simi-
lar transcoding in relation ro all cultural categories and conceprs. That is,
culeural cavegories and concepts are substitured, on the level of meaning
andfor language, by mew ones that derive from the compurer’s ontolo; ¥
epistemology, and pragenarics. New media thus acts as a forerunner of this
more general process of culrural reconceprualizacion.

Given the process of “conceptual transfer” from the computer world o
culture at large, and given the new status of media as computer dara, whar
theoretical frarnework can we use te understand it? On one level new media
is old media that has been digitized, so it seems appropriate to look ar new
media using the perspective of media studies. We may compare new media
and old media such as print, photography, or television. We may also ask
abour the conditions of distribution and reception and patrerns of use. We
may also ask about similarities and differences in the material properties of
each medium and how these affect their aesthetic possibilities.

This perspective is important and I am vsing it frequently in this book,
b it is not sufficient. It cannor address the most fundamental quality of
mew media that has no hisvorical precedent—programmakbilicy. Compar-
ing new media to print, photography, or television will never rell us the
whaolbe story. For although from one point of view new media is indeed another
rype of media, from another it is stmply a particular type of computer dara,
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something stored in files and databases, retrieved and sorted, run through al-
gorithms and written to the output device. That the data represent pixels
and that this device happens to be an output screen is beside the point. The
computer may perform perfectly the role of the Jacquard loom, but under-
neath it is fundamentally Babbage's Analytical Engine—after all, this was
its identity for 150 years. New media may look like media, but this is only
the surface.

New media calls for 2 new stage in media theory whose beginnings can
be traced back to the revolutionary works of Harold Innis in the 1950s and
Marshall McLuhan in the 1960s. To understand the logic of new media, we
need to turn to computer science. It is there that we may expect to find the
new terms, categories, and operations that characterize media that lhecame
programmable. From media studies, we smove o somerhing that can be callad gl
ware studies"—from media theory to software theory. The principle of rranscod-
ing is one way to start thinking about software theory. Another way, which
this book experiments with, is to use concepts from computer scilence as cat-
egaries of new media theory. Examples here are “interface” and “database.”
And last but not least, along with analyzing “material” and logical prin-
ciples of compurer hardware and software, we can also look at the hnman-
computer incerface and the interfaces of sofrware applications used to :am:hm
and access new media objects. The two chapters that follow are devoted to

these topics.

hapier 1

What New Media Is Not

Having proposed a list of the key differences berween new and old media, 1
now would like ro address other potential candidates. Following are some of
the popularly held notions about che difference berween new and old media
thar I will subject to scrutiny:

L. New media is analog media converted to a digital representation. In
contrast to analog media, which is continuous, digitally encoded media is
discrete.

2. All digital media (rexts, still images, visual or audio time data, shapes,
3-D spaces) share the same digital code. This allows different media types o
be displayed using one machine—a compurer—which acts as 2 multimedia
display device.

3. Mew media allows for random access. In contrast to film or videorape,
which store data sequentially, computer storage devices make it possible o
access any dara element equally fast.

4. Digitization inevitably involves loss of information. In contrast to an
analog representation, a digitally encoded representarion conrains a fixed
amount of information,

3. In contrast to analog media where each successive copy loses quality,
digitally encoded media can be copied endlessly without degradation.
6. Mew media is interactive. In contrast to old media where the arder of
presentacion is fived, the user can now interact with a media objece. In the
process of interaction the user can choose which elements to display or which
paths to follow, thus generating a unique work. In this way the user becomnes
the co-author of che work.
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Cinema as New Media
If we place new media within a longer historical perspective, we will see char
many of the principles above are not unique 1o new media, but can be found
in older media technologies 2s well, I will illustrare chis face by using the ex-
ample of the technology of cinema.

(1)  New media is analog media converted to-a digital represenation. In con-

erast to analog media, which is continuous, digitally encoded media is discrere.

Indeed, any digiral representation consists of a limited number of
samples. For example, a digital still image is a marrix of pixels—a 2-D sam-
pling of space. However, cinema was from its beginnings based on sam-
pling—the sampling of time. Cinema sampled time reenty-four times a
second. Sp we can say thac cinema prepared us for new mediz, All tha re-
mained was to take this already discrete representation and to quantify it.
Buc this is simply 2 mechanical step; what cinema accomplishied was a much
more difficule conceptual break—from the continuous to the discrete.

Cinemna is not the only media technology emerging vaward the end of the
nineteenth century that employed a discrete representarion. If cinema sam-
pled time, fax transinission of images, starting in 1907, sampled a 2-D space;
even earlier, the first television experiments (Carey 1875; Miphoow 1884) al-
ready involved sampling of both rime and space.” Howewver, reaching mass
popularity much earlier than these other technologies, cinema wes the first to
make the principle of discrete representation of the visual public knowledge.

{2y Al digizal media (cexrs, seill images, viseal or audio cime dara, shapes,
3-D» spaces) share the same digiral code. This allows different media Types o
be displayed ising one machine—a compurer—which aces as 2 mulrimedia
display device.

Although compurer multimedia became commonplace only around
1990, filmmakers had been combining moving images, sound, and vext

27. Adbert Abramson, £ i Moatio Pictures: A History of vhe Television Camena (Berkeley:
University of California Press, 195%), 15-24.
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(whether the intectitles of the silent era or the ritle sequences of the later pe-
ried) for a whole century. Cinema was thus che original modern “mulrime-
dia.” We can also point to much eartier examples of multiple-media displays,
such as medieval illuminated manuscripts that combine text, graphics, and

represeneational images.

(3} Mew media allow for random access. In conteast to film or videotape,
which store dara sequentially, computer storage devices make it possible to ac-

cess any dara element equally fast.

For example, once a film is digitized and loaded in the computer’s mem-
ory, any frame can be accessed with equal ease. Therefore, if cinema sampled
time bue still preserved its linear ordering (gubsequent moments of time be-
come subsequent frames), new media abandons this “human-centered” rep-
resenration altogether—rto put represented time fully under human control.
Time is mapped onto two-dimensional space, where it can be managed, an-
alyzed, and manipulated more easily.

Such mapping was already widely used in the nineteenth-century cinema
machines. The Phenakisticope, the Zootrope, the Fooprawiscope, the
Tachyscope, and Marey's phorographic gun were all based on the same prin-
ciple—placing 2 number of slightly different images around rhe perimeter of a
circle. Even more striking is the case of Thomas Edison’s first cinemna apparatus.
in 1887 Edison and his assistant, William Dickson, began experiments to
adopt the already proven technology of 2 phonograph record for recording and
displaying motion pictures. Using a special picture-recording camera, tiny pin-
point-size phatographs were placed in spirals on a cylindrical cell similar in size
to the phonography cylinder. A cylinder was vo hiold 42,000 images, each so
senall (4 inch wide) that a viewer would have to look ar them through a mi-
croscope.® The storage capacity of this medium was twenty-eight minutes—
twenty-eighe minuces of continuous time taken apare, flattened on a surface,
and mapped onto a rwo-dimensional grid. (In shert, time was prepared for ma-
nipulation and reordering, something soon to be accomplished by film edirors.}

28. Charles Musser, The Emergence of Cinema: The American Screen o 1907 {Berkeley: University
of California Press, 1994}, 65.
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The Myth of the Digital
random access, mulrimedia—cinema already con-
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jscrete representarion, -
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William Mitchell explains this principle as follows: N
amount of information in 2 continuous-tone phmm;gm]-ph., s .en g .
nsually reveals more detail but yields a fuzzier and grainier picture. . ..

digital image, on the other hand, has precisely limited spatial and tonal res-
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olurion and contains a fived amount of informarion.” Prom a logical point
of wiew, cthis principle is a correct deducrion from the idea of digital repre-
semration. A digital image consists of a finite number of pixels, each having
a distince color or tonal walue, and this number determines the amount of
derail an image can represent. Yer in reality this difference does not mateer.
By the end of the 1990s, even cheap consumer scanners were capable of
scanming images at resolurions of 1,200 or 2,400 pixels per inch. 5o while
a digirally stored image is still comprised of a finite number of pixels, at
such resolurtion it can conrain much finer detail chan was ever possible with
rraditional photography. This nullifies the whole distincrion between an
*indefinite amount of information in a continuous-tone photograph™ and a
fixed amount of detail in a digital image. The more relevant question is how
much information in an image can be useful o the viewer, By the end of
new media’s first decade, technotogy had already reached the point where a
digital image could easily contain much more information than anyone
would ever want.
But even the pixel-based representation, which appears to be the very
essence of digital imaging, cannot be taken for granted. Some COMpater
graphics sofrware has bypassed the main limitation of the traditional pixel
grid—fixed resolution. Live Pictare, an image-editing program, converts a
pixel-based image into a set of mathemarical equations. This allows che user
o wouk with an image of virtually unlimired resolution. Another paint pro-
gram, Matadr, makes possible painting on a tiny image, which may consist
of just a few pixels, as though it were a high-resolution image. {Ir achieves
this by breaking each pixel into a number of smaller sub-pixels.) In both pro-
grams, the pixel is np longer a "final frontier”; as far as the user is concerned,
it simply does not exist. Texture-mapping algorithms make the notion of a
fixed resolution meaningless in a different way. They often store the same
image ar a number of different resolutions. During rendering, the texture
map of arbitrary resolution is produced by interpolating two images that are
closest vo this resolution. (A similar technigue is used by VR software, which
stores the number of versions of a singular ebject at different degrees of

detail.) Finally, certain compression techniques elimimate pixel-based

29, William J. Mirchell, The Remufignred Eye {Cambridge, Mass: MIT Press, 1982), 6.
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representation alrogether, instead representing an image via different math-
ematical constructs (such as eransforms),

13) In contrast to analog media where each successive copy loses qualicy, dig-
itally encoded media can be copied endlessly withour degradarion,

Mitchell summarizes this as follows: “The continuous spatial and tonal
mmm of analog piceures is not exactly replicable, so ww:liﬁ images cannot
be transmitted or copied wichout degradarion. . . . Bur discrete srates can be
replicared precisely, so a digital image thar is a thousand generations away
from the original is indistinguishable in quality from any one of its progen-
itors.”®® Therefore in digital culture, “an image file can be copied endlessly,
and the copy is distinguishable from the or ginal by its date since there is .né
loss of quality”3! This is all true—in principle, In reality, however, there is
acrually much more degradation and loss of information between copies of
digital images than berween copies of traditional photographs. A single dig-
ital image consists of millions of pixels. All of this data requires considerable
storage space in a computer; it also rakes a long time (in conrrast 1o 2 text
file} vo rransmit over a nerwork. Because of this, the software and hardware
used to acquire, store, manipulate, and transmit digiral images rely uni-
formily on fossy compression—rhe technique of making image files smaller by
deleting some information, Examples of the technique include the JPEG
format, which is used to srore still images, and MPEG, which is used ra store
digital video on DVD, The technique involves 2 compromise berween im-
age quality and file size—rhe smaller the size of a compressed file, the more
visible the visual artifaces introduced jn deleting information become, De-

pending on che level of compression, these arrifaces range from barely no-
ticeable to quire pronounced.

One muy argue thar chis situation is temporary, that once cheaper com-
purter storage and faster nerworks become commenplace, fossy compression
will disappear. Presently, however, the rtrend is quite the opposite, with lossy

30. Ibid., 6.
31. Ibid., 49.
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compression becoming more and more the norm for representing visual in-
formacion. If a single digical image already conrains a loc of deta, this
amount increases dramatically if we want to produce and diseribuce mov-
ing images in a digiral form. (One second of video, for instance, consists of
thirey seill images.) Digital television with its hundreds of channels and
video on-demand services, the distribution of full-length films on DVD oz
over the Inteenet, fully digital post-production of feature flms—all of chese
developments are made possible by lossy compression. It will be a number
of years before advances in storage media and communication bandwidch
will eliminate the need to compress andio-visual data. So rather than being
an aberration, 2 faw in che otherwise pure 2nd perfect world of che digiral,
where not even a single bit of information is ever lost, lossy compression is
the very foundation of computer culture, a®least for now. Therefore, while
in theory, computer technology entails the flawless replication of data, its
actual use in conremporary sociery is characterized by loss of data, degrada-

tion, and noise.

The Myth of Interactivity
Wi have only one principle still remaining from the original list: inceractivicy.

{6} New media is inveractive, In contrast toold media where the order of pres-
entation is fixed, the user can now interact with a media object. In the process
of interaction the user can choose which elements vo display or which paths o
follow, thus generating a wnique work. In chis way the user becomes the co-

author of che work.

As with digital T avoid using the word énteractive in this book withour qual-
ifying ir, for the same reason—1I find the concept to be too broad to be tuly
usefil.

In relavion to computer-based media, the concept of interactivity is a tau-
tology. Modern HCI is by definition interactive. In contrast to-earlier inter-
faces such as bacch processing, modera HCI allows the user to control the
compiiter in real-time by manipulating informarion displayed on che screen.
Once an object is represented in 2 compurer, it automatically becomes in-
teractive. Therefore, to call computer media “inreractive” is meaninghess—
it simply means stating the most basic fact abour compurers.

Wikt Is New Media?
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Rather than evoking this concept by irself, I use a number of ocher
concepts, such as menu-based interactivicy, scalability, simulation, image—
interface, and image-inscrument, to describe different kinds of mmmm:wi
structures and operations. The distinction berween “closed” and “open
interacrivity is just one example of this approach. m

Although it is relatively easy to specify different interactive :mwc‘.mres
used in mew media obijeces, it is much more difficulr to deal theoretically
with users’ experiences of these structures. This aspect of interactivity r‘e-
mains one of the most difficult cheoretical questions raised by new media.
Withour pretending to have a complete answer, 1 would like to address some
aspects of the question here. - o

Al classical, and even moreso modern, art is “inveractive” in a number of
ways. Ellipses in literary narration, missing details of ubjectf: in v‘wgzai alrt‘,
and other representational “shortcuts” require the user to hll in mxs..smg in-
formation.’? Theater and painting also rely on techniques of staigmg and
romposition to orchestrate the viewer's attention over time, reql‘urm g her to
focus on different pares of the display. With sculpture and architecture, the
viewer has to move her whole body to experience the spatial structure.

Modern media and art pushed each of these techniques further, placing

new cognitiveand physical demands on the viewer. Beginning in the 19.205,
new narrative techniques such as lm montage forced audiences to bridge
quickly the mental gaps between unrelated images. Film cinematography
actively guided the viewer to switch from one part of a frame to. another. The
new representational style of semi-abstraction, which ?long with ph.utugm-
phy became the “inrernational style” of modern wisual (‘:u.ltuxe, required the
viewer to reconstruct represented objects from a bare minimum—a cn:'mmux,
a few patches of colot, shadows cast by the objects not represenfced directly.
Finally, in the 1960s, continuing where Furarism and Dada left off, new
forms of art such as happenings, performance, and instatlarion turned art ex-
plicitly participational—a transformation that, according to some new me-

32. Ernst Gombgich analyzes “the beholder's share” in decoding the missing informarios in
visual images in bis classic Are and Hlusian: A Suudy in the Psychology of Pictorial Representation

(Princeton, 14.].: Princeron University Press, LS00
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dia theorists, prepared the ground for the interacrive camputer installarions
that appeared in the 1980s.3

When we use the concept of “interactive media™ exclusively in relation to
computer-based media, there is the danger that we will interprer “inrer-
action” literally, equating it with physical interaction between a user and a
media object {pressing a button, choosing a link, moving the body), at the
expense of psychological interaction. The psychological processes of filling-ir,
hypothesis formation, recall, and idenrificarion, which are required for us 1o
comprehend any text or image at all, are mistakenly identified wich an ob-
jectively existing structure of inveractive links.>*

This mistake is not new; on the contrary, it is a struceural fearure of che
hisrory of modern media. The literal interpretation of interactiwvity is just che
latest example of a larger modern trend to externalize mental life, a process
in which media rechnologies—photography, fitm, VR—have played a key
role.”* Beginning in the ninereenth century, we witness recurrent claims by
the users and theorists of new media technologies, from Francis Galton (the
inventar of composite phovography in the 1870s) to Hugo Munsterberg,
Sergei Eisenstein and, recently, Jaron Lanier, that these rechnologies excer-
nalize and objectify the mind. Galton not only claimed char “the ideal faces
obtained by the methed of compusite portrairure appear to have a great deal

33. Thenorion that compurer interactiveart has jes ofigins in new an forms of the 1960s is explored
inu Sk Dinkla, “The History of the Interface in Intesactive Are,” ISEA (Invernacionall Sypmposium on
Blectronic At} 1994 Proceedings (hrpufformmuizh. fifbookshopfisea_procinemgent08.hrm; “From
Parricipation wo Interaction: Toward the Otigins of Imeracrive Ar,” in Lynn Hershman Leeson, ed.,
Clicking f: FHoe Links toa Digitad Culture (Seartle: Bay Press, 1996), 279~2910, See also Simon Penny,
“Consumer Culture and the Technological Impesarive: The Artist in Diataspece,” in Simon Penny,
ed.,, Critial Lyies in Electrontc Media (Albany: State University of Wew Yook Press, 1993), 47-74.
34. This argument relies on 2 cognirivist perspective that stresses the active mental processes
imvolved in comprehension of any cultaral vext. For examples of a cognitivist approach in film
seudies, see Bordwell and Thomg Filir Art, and David Bordwell, Narnation in the Fiction
Film (Madison: University of Wisconsin Press, 1989).

33. For a more detailed analysis of this trend, see my article “From the Externalization of the

Psyche vo the Implantation of Technology,” in Mind Revofution: Interfive BrainiC » ed.
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in cornmon with . . . su-called absteact ideas” bur in fact he proposed to re-
name abstract ideas “cumulative ideas.?® According to Miinsterberg, who
was a Professor of Psychology at Harvard University and an author of me ‘c:’»f
the earliest theoretical treatments of cinema entitled The Film: A me‘»bm’fmgw-
cal Study (1916), the essence of film lies in irs ability to .repmdu«oe or M mbyew:-
tify” various mental functions on the screen: “The photoplay ubawfche: lawtfs
of the mind rather than those of the outer world." In the 1520s Ewr:mm-wm
speculated chat film could be used to wemnemmlize——md cnmtml—-—‘ﬂm‘nkul]g.
As an experiment in this direction, he boldly conceived a screen :md@pmtmn
of Marx's Capital, “The content of CAPITAL (its aim) is now It'mmm“.wad;: \?ﬂ
teach the worker to think dialectically,” Eisenstein writes emhu&%muc;?ﬂ?t in
April of 1928.%® In accordance with the principles of “Marxist dialectics” as
canonized by the official Soviet philosophy, Eisenstein planned to prmmnft the
viewer with the visual equivalencs of thesis and anri-thesis so thar ‘thve w-mewer
could then proceed to arrive at synchesis, thar is, the coerect conclusion, as
re-programmed by Eisenstein.
Prelﬁttﬁri‘%ﬂm W%. pioneer Jaron Lanier similarly saw WK wnmhwmw‘mggir as
capable of completely objectifying—better yet, tm‘nﬂipmﬁmﬂx mengmn?g
with—mental processes. His descriptions of its capabilities did MM“dw-
tinguish between internal mental functions, events, and ‘un-rm1e:§m‘e& and ex-
ternally presented images. This is how, according to Lanier, VR r?em take
over human memory: “You can play back your memory through time and
classify your memories in various ways. You'd be able to run wba'ck‘ through
the experiential places you've been in order to be able to find ‘pseoplti:,
+ools”3® Lanier also claimed that VR will lead to the age of “post-symbolic
comumunication,” communication without language or any othf?r symbols.
Indeed, why should there be any need for linguistic symbols if everyone

36. Quoted in Allan Sekoale, “The Body and the Archive,” October 39 (1987): 51.
37. Hugo Mimnsverbesg, The P5 play: A Piychological Swdy (New York: D. Appleron and

Commpany, LHLE), 41 o o |
38, Sergei Eisenstein, “Motes for a Film of ‘Capiral,™ rrans. Maciej Sliwowski, Jay Leuda, and
Aanerte Michelson, Oerober 2 {1976): 10. o -
39. Timothy Dneckrey, “Revenge of the Merds: &n Incerview with Jamn Lanier, Afverimage
(Mday 19910, .
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rather than being locked into a “prison-house of language” (Fredric Jame-
son),* will happily live in the nitimate nightmare of democracy—the
single mental space that is shared by everyone, and where every com-
municative act is always ideal (Jiirgen Habermas).® This is Lanier’s ex-
ample of how post-symbolic communication will function: “You can make
a cup that someone else can pick when there wasn't a.cup before, without
having to use a picture of the word ‘cup.’"2 Here, as with the eatlier tech-
nology of film, the fantasy of objectifying and augmenting consciousness,
extending the powers of reason, goes hand in hand with the desire to see in
technology a return to the primitive happy age of pre-language, pre-
misunderstanding. Locked in virtual reality caves, with language raken
away, we will communicate through gestures, body movements, and gri-
maces, like our primitive ancestors . . .

The recurrent claims that new media technologies externalize and abjec-
tify reasoning, and thar they can be used to augment or control it, are based
on the assumprion of the isomorphism of mental representations and opera-
tions with exvernal visual effects such as dissplves, composite images, and
edited sequences. This assumption is shared not only by modern media
inventors, artists, and critics but also by modern psychologists. Modern psy-
chological theories of the mind, from Freud to cognitive psychology, repeat-
edly equare mental processes with external, rechnologically generaved visual
forms. Thus Freud in The Inserpreration of Dreams (1900) compared the pro-
cess of condensation with one of Francis Galton's procedures that becarne es-
pecially famous: making family portraits by overlaying a different negarive
image for each member of the family and then making a single print.% Writ-
ing in the same decade, the American psychologist Edward Titchener

40. Fredric Jameson, The Prison-bose of Langsage: A Critizal Accost of Stencturalinm amd Res-
tian Formaliss {Princecon, M.].: Princeton University Press, 1972).

41. Jiirgen Habermas, The Theory of Commmanicative Action: Reason and Rationalizatios of Socicty
(The Theory of Communicative Action, Vol. 1), trans. Thomas McCarthy {Boston: Beacon
Press, 1985).

42. Druckrey, “Revenge of the Nerds,” 6.

43. Sigmund Freud, Standard Edition of the Complete Prychological Works (London: Hogarth
Press, 1953), 4: 293.
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opened the discussion of the nature of abstract ideas in his textbook of psy-
chology by nating that “the suggestion has been made chat an abstract idea
is a sort of composite photograph, a mental picture which results from che
superimposition of many particular perceptions or ideas, and which there-
fore shows the common elements distinct and the individual elements
blurred ”# He rhen proceeds to consider the pros and cons of this view. We
should not wonder why Tirchener, Freud, and other psychologists take the
comparison for granted rather then presenting it as a simple metaphor—
contemporary cognitive psychologists also do not question why their mod-
els of the mind are so similar to the compurer workstations on which they
are constructed. The linguist George Lakoff asserted that “natural reasoning
makes use of at least some unconscious and automatic image-based processes
such as superimposing images, scanning them, focusing on part of them,™
and the psychologist Philip Johnson-Laird propesed that logical reasoning
is a marrer of scanning wisual models.? Such notions would have been im-
possible before the emergence of television and computer graphics. These wi-
sual technologies made operations on images such as scanning, focusing, and
superimposition seern narural.

What to make of this modern desire to externalize the mind? It can be re-
lated to che demand of modern mass society for standardization. The sub-
jects have to be standardized, znd the means by which they ate standardized
need to be standardized as well. Hence the objectification of incernal, privare
mental processes, and their equation with external wisual forms that can
easily be manipulated, mass produced, and standardized on their own. The
private and individual are translated into the public and become regulated.

WWhat before had been a mental process, a uniquely individual state, now
became part of the public Ephere. Unobservable and interior processes and
representations were taken out of individual heads and placed outside—as
drawings, photographs, and other visual forms. Niow they could be discussed
in public, employed in reaching and propaganda, standardized, and mass-

44. Edward Bradford Ticchener, A Beginmer's Psyoliology (Wew York: Macmillan, 1915), 114,
45. George Lakoff, "Cognitive Linguistics,” Versns 44045 (1986): 149,

46, Philip Johnson-Laird, Mental Models: Towards o Cognitive Stience of Language, Inference, and
Cansciogsness (Cambridge: Cambridge University Press, 1983).
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distribured. What was private became public. What was unique became
mass-produced. What was hidden in an individual’s mind became shared.

Interactive computer media perfectly firs this trend to.externalize and
objectify the mind’s operations. The very principle of hyperlinking, which
forms the basis of interactive media, objectifies the process of associarion, of-
ren raken to be central to human thinking. Mental processes of reflecrion,
problem solving, recall, and assoctarion are externalized, equared with fol-
lowing a link, moving to a new page, choosing a new image, or a new scene.
Before we would lock at an image and mentally follow our own privace as-
sociations to other images. Mow interactive computer media asks us instead
o click on an image in order 1o go to another image. Before, we would read
a sentence of a story or 2 line of a poem and think of other lines, images,
memories. Now interactive media asks us to click on 2 highlighted sentence
to go to another sentence. In shorr, we are asked to follow pre-programmed,
objectively existing associations. Put differently, in what can be read as an
updared version of French philosopher Louis Althusser's concept of “inter-
pellation,” we are asked to mistake the structure of somebody's else mind for
orr own. %

This is a new kind of identificarion appropriate for the information age of
cognitive labor. The cultural rechnologies of an industrial society—cinema
and fashion—asked us vo identify with someone else’s bodily image. Inter-
active media ask us to identify witl someone else's mental seructure. If the
cinema viewer, male and female, lusted after and eried to emulate the body
of the movie star, the computer user is asked to follow the mental trajectary
of the new media designer,

47. Louis Althusser introduced his influential notion of ideclogical inverpeliacion in "ldeol-
apy and Ideological Staze Appararuses (Wotes towards an Investigation},” in Lewss wwd Pibifos-

apby, erans. Ben Brewster {New York: Monthly Review Press, 19711
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The Forms

August 5, 1999. T am sicting in the lobby of Razorfish Studios, which was
named by Adiweck one of the top ten interactive agencies in the world for
1998." The company's story is Silicon Alley legend. Tt was founded in 1995
by ewo partners in cheir East Village loft; by 1997 it had forty-five employ-
ees; by 1999 the number grew to six hundred (chis includes a aumber of
companies around the world thar Razorfish acquired). Razocfish projects
range from screen savers to a Charles Schwab online trading Web site. At che
time of my visit, the studios were housed on rwo floors of a building on
Grand Sereer in Soho, between Broadway and Mercer, a few blocks from
Prada, Hugo Boss, and other designer shops. The large, open space houses
loosely positioned workspaces occupied mostly by twenty-someching em-
ployees (although I notice one busy programmer wha cannot be older then
eighteen). The design of the space functions (intentionally so) as 2 meraphor
for computer culture’s key rhemes—interactivity, lack of hierarchy, modu-
Laricy. In contrast to traditional office archirecture, where the reception area
acts as a gateway between the visitor and the company, here the desk looks
like just another workstation, set aside from the entrance. On entering the
space you can go to the reception desk, or you can directly make your way to
any workstation on the floor. Stylishly dressed young employees of both gen-
ders appear and disappear in the elevator at regular intervals. It is faiely
quier, except for the little noises made by numerous computers as they save
and retrieve files. One of the cofounders, still in his early thirties, gives me a
quick tour of the place. Although Razorfish is the established design leader
in the virwal woeld of computer screens and neeworks, our vour is focused on
the physical world. He proudly points out that the workers are scatrered
around the open space regardless of their job titles—a programmer nexr to
an interface designer next to a Web designer. He notes thar the reception
area, composed of a desk and two semirircular sofas, mimics the Razorfish
logo. He ralks about Razorfish's plans to venture into produce design: “Our
goal is to provide a total user experience. Right now, a client thinks thar if
le needs a design for buttans en the screen, he hires Razorfish; but if he needs
real buttons, he goes to another shop. We want to change this.”

The ariginal 1970s paradigm of the Graphical User Interfare (GUT) emula-
red familiar physical interfaces—a file cabiner, adesk, a trash can, 2 control panel,

1. hetpiitwewadweek.com.
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After leaving Razocfish Srudios, I stop at Venus by Parricia Field, a funlky store

on West Broadway where I buy an arange and blue wallet that has rwo plastic

buttons on its cover, an emulation of the forward and reverse barevons of a Web

browser. The buttons do not do anything {yet); they simply signify “com-

purer” Over the course of twenty years, the culture has come full circle. I with

GUI the physical environment migrated into the computer screen, now the

conventions of GUI are migrating back into our physical reality. The same tra-

jectary can be traced in relation to other conventions, or forms, of computer
media. A collection of documents and a navigable space, already traditional
methods of organizing both data and buman experience of the world itself, be-
came two of the forms that today can be found in muost ateas of new media. The
first form is a database, used to store any kind of data—from financial records
to digital movie clips; the second form is a wirtual interactive 3-I spaoe, em-
ployed in computer games, motion rides, WE., compurer animation, and hu-
man-compurer interfaces. In migrating we a computes environment, the
collection and the navigable spare were nor befe unchanged; on the conteary,
they came to inoorporate 2 computer’s particular rechniques for structuiring
and accessing data, such as modularity, as well as its fundamental logic—that
of computer peogramming. So, for instance, a computer darabase is quite dif-
ferent from a traditional collection of documents: It allows one to quickly ac-
cess, sort, and. reorganize millions of records; it can contain different media
types, and it assumes multiple indexing of data, since each record besides the
daca irself conrains a number of fields with user-defined values.

Today, in accordance with the transcoding principle, these two computer-
based forms migrate back into culture at large, both literally and concepru-
ally. A library, 2 museum—in fact, any large collection of cultural data—is
replaced by a computer database. At the same time, a computer database
becomes a new metaphor that we use to conceptualize individual and col-
lective cultural memory, a collection of documents or objects, and other
phenomena and experiences. Similarly, computer cultuse uses 3-D navigable
space to visualize any kind of data—molecules, hiscorical records, files in 2
computer, the Internet as a whole, the semantics of human language. (For in-
stance, the software from plumbdesign renders an English chesaurus as a
structure in 3-D space P And, with many computer games, the human ex-

2. heepifwrww.plumbdesign.com/chesarus!.
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perience of being in the woeld and the narrative itself are represented as con-
tinuous navigation through space (think, for example, of Tomb Raider). In
short, the computer database and the 3-D compurer-based virtual space have
become true cultural forms—general ways used by the culture to represent
human experience, the world, and human existence in this world.

Wihy does computer culture privilege these forms over other possibili-
ties? We may associate the first genre with work (the postindustrial labor of
information processing) and the second with leisure and fun (computer
games), yet chis very distinction is mo longer valid in computer culeure, As
noted in the incroduction to the “Interface” chapter, increasingly the same
metaphors and intecfaces are used at work and at home, for business and for
entereainment, For instance, the user navigares through a virtual space both
o work and to play, whether analyzing scientific data or killing enemies in
Qe

e may arrive at a betrer explanation if we look ar how these two forms
are used in new media design. From one perspective, all new media design
can be reduced to these two approaches; that is, creating works in new me-
dia can be undersrood as either constructing the righe interface toa multi-
media darabase or as defining navigation methods through spatialized
representations. The first approach is typically used in self-contained hyper-
media and Web sites—in short, whenever the main goal is to provide an in-
terface to dara. The second approach is used in most compuser games and
wirtual worlds, What is the logic here? Web sites and hypermedia programs
usually aim to give the user efficient access to information, whereas games
and wirtual worlds aim to psychologically “imumerse” the user in an imagi-
nary universe. It is appropriate chat the database has emerged as the perfect
vehicle for che first goal while navigable space meets the demands of the sec-
ond. It accomplishes the same effects that before were created by lirerary and
Citemaric narrative.

3. According to Janet Murray, digital environments have four essential properties: They are
procedural, participatory, spatial, and encyclopedic. As can be seen, spatizsl and encyclopedic
can be correlated with the two forms I describe here—navigable space and the darabase. Janer
Murray, Harnler on the Holodeck—The Fantsre of Warrative in Cyberspace (Cambridge, Mass.: MIT
Press, 1997}, 73.



Sometimes, one alone of these two goals, information access and psycho-
logical engagement with an imaginary world, shapes the design of a2 new me-
dia object. An example of the former would be 2 search engine site; an
example of the latter would be games such as Rizer or Unreal. However, in
general these two goals should be thought of as extreme cases of a single con-
ceptual continuum. Such a supposedly “pure” example of an information-
oriented object as a Yahoo, Hotbot, or other search site aims to “immerse”
the user in its universe, prevent her from going to other sites. And such sup-
posedly pure “psychological immersion” objects as Riven or Usreal have a
strong “informarion processing” dimension. This dimension makes playing
these games more like reading a detective story or playing chess than being
engaged with traditional literary and film fictional narrative. Gathering
clues and treasures; constantly updating a mental map of the universe of the
game, including the positions of pathways, doors, places to avoid, and so on;
keeping track of one’s ammunition, health, and other levels—all this aligns
playing a computer game with other “information processing” tasks typical
of computer culture, like searching the Internet, scanning News groups,
pulling records from a database, using a spreadsheet, or data mining large
data stores.

Often, the two goals of information access and psychologica: engagement
compete within the same new media object. Along with surface versus depth, the
appasition between information and “Smmersion” can be thaught of a3 a particular ex-
pression of the more general opposition characteristic of new media—between action
and representation. And just as is the case with the surface and depth opposi-
tioe, the resules of this competition are often awkward and uneasy. For in-
stance, an image that embeds within irself a number of hyperlinks offers
neither a true psyshological “immersion” nor easy navigation because the
user has to search for hyperlinks. Appropriately, games such as Jobnny
Mnemonic (SODTY, 1995) cthar aspired ro become true interactive movies,

chose to avoid hyperlinks and menus altogether, instead relying on a key-
bhoard as the sole source of interactive contsol.

Narratology, the branch of modern literary theory devoted to the theory
of narrative, distinguishes berween narration and description. Narrarion is
those parts of the narrative that mowe the plot forward; description is those
parts thar do not. Examples of description are passages that describe the
landscape, or a city, or a character’s apartment. In shorr, to use the language
of the information age, description passages present the reader with d.scrip-
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tive informarion. As its name itself implies, narratology paid muost arcention
to-narration and hardly any to description. But in the information age, nar-
ration and descriprion have changed woles. If traditional cultures provided
people wirth well-defined narratives {myths, religion) and erle “stand-
alone” information, coday we have too much information and roo few narra-
vives that can tie it all together. For becter or worse, information access has
become a key activity of the computer age. Therefore, we nsad something that
can be catled “info-aethetics”—a thesrerical analysis of the aestharics of information
aceers as well @y the creation of wew media sbjects that “aestheticize” information pro-
eenning. In an age when all design has become “information design,” and, to
paraphrase the ticle of the famous book by the architecrural histerian
Sigfried Giedion,* “the search engine takes command,” information access is

oo Jonger just a key form of work but also 2 new key cavegory of culture. fe-
cordingly, it demands that we deal wich it theoretically, sestherically, and
symbaolically.

igfried Giedion, Mechamization Takes € d, @ Conribution to Awonymons History WNew
York: Owford University Press, 1948),
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The Datahase

The Database Logic
Afer the niovel, and subsequently cinema, privileged narrative am ‘nh»g key
form of cultural expression of the modern age, the computer age mslzmmdwcwes‘
its correlate—the darabase. Many new media objects do not rcveu :smmzs‘:;‘ they
they do not have any development,
or otherwise that would organize theit elemenits into
dual items, with every item

do not have a beginning or end; in fact,
thematically, formally,
asequence. Instead, they are collections ofhmdivi

ing the same significance as any other. |
Pﬂs‘sﬁz's;;ncfozt;Z:Tmedgia favor the darabase form over mhen;?" Can w‘e“ mpham
its popularity by analyzing the specificity of the digital medwm‘ md of w;umm—
puter programming? What is the reilm:ﬁ&ummshjp between the database an :.:an;
other form that has traditionally dominated human culture—nareative:
These are the questions 1 will address in this section.

I need to comment on my use of the word databare, In

Before proceeding, ‘ ‘
COMIALEr SCIENCE, database is defined as a strucoared collection of data, The
‘ ch and retrieval by a com-

Jata stored in a database is organized for fast sean e 3
puter and therefore, it is anything but a simple collection of stems ]Pﬂuﬁfr?m
types of datahases— hierarchical, networl, relarional, and ohpcct»-m'mje‘meda—.—
use different models to prganize data. For instance, the records in hierarchi-
cal darabases are organized in a treelike strucrure. Uhject—oriem?d da;tabase.s
store complex data SITUCTUTES, called "objerts,” which are'mgam'nmz‘i mm .hl;
crarchical classes that may inherit properties from classes higher in the chain.

5. “Darsbase;’ Encyrlgpeadio Britansi Online; hmp:llwww.ebmm:IBchi-ng?'DmF=micml
160723 homd.
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New media objects may or may not employ these highly scructured darabase
models; however, from the point of view of the user’s experience, a large pro-
portion of them are databases in a2 more basic sense. They appear as collections
of items on which the user can perform various operations—uview, navigate,
search. The user’s experience of such computerized collections is, therefore,
quite distinct from reading a narrative or watching a filin or navigating an ar-
chitectural site. Similarly, a liverary or cinematic nagrative, an architectural
plan, and a database each present a different mode] of what a world is like. It
is this sense of database as a cultural form of its own that I want to address
here. Following art historian Ervin Panofsky’s analysis of linear perspective as
a "symbolic ferm” of the modern age, we may even call database a new sym-
bolic form of the computer age (or, as philosopher Jean-Frangois Lyorard
called it in his famous 1979 book The Postmodern Condition, “computerized so-
ciety”),® a new way to structure our experience of ourselves and of the world.
Indeed, if after the death of God (MNietzche), the end of grand Nacratives of
Enlightenment {Lyotard}, and the arrival of the Web {Tim Berners-Lee), the
world appears to us as an endless and unstructured collection of images, texts,
and other data records, it is only appropriate that we will be moved to moedel
it as a database. But it is also appropeiare that we would want o develop a po-
etics, aesthetics, and ethics of this database.
Let us begin by documenting the dominance of the darabase form in new
media. The most obvious examples are popular multimedia encyclopedias,
collections by definition, as well as orher commercial CD-ROM (or DVD),
that feature collections of recipes, quotations, photographs, and so on.” The
identicy of a CD-ROM as a storage media is projected onto another plane,
thereby becoming a culrural form in its own right. Multimedia works that
hawe “cultural” content appear to particalarly favor the database form. Con-~
sider, for instance, the “virtual museums” genre—CD-ROMs thar take the
user on a tour through a museum collection. A museum becomes a database
of images representing irs holdings, which can be accessed in different

6. Jean-Frangois Lyorard, The Postmaders Conditimn: A Report on Knowledge, trans. Geoff Ben-
aingrom and Brian Massumi (Minneapolis: University of dinnesota Press, 1984), 3.

7. Asearlyas 1985, Grolier, Inc. issued a text-only Arvedemic Amerivar Encydapedia on CD-ROM.
The first multimedia encyclopedia was Compron’ Maltifadfia Encyclopedia, published in 1989,
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ways—chronologically, by country, or by artist. Although such CD-ROMs
ofcen simulare the rraditional museum experience of moving from room to
room in 2 contimuous trajectory, this narrative method of access does not have
any special starus in comparison to other access methods offered by CD-
ROMs. Thus narrative becomes just one method of accessing dara among
many. Another example of a database form is 2 multimedia genre that does
not have an equivalen in tradicional media—CD-ROMs devoted toasingle
cultural figure such as a famous architect, ilm director, or writer. Instead of
2 narrative biography, we are presented with a database of images, sound
recordings, video clips, and/or texts that can be navigated in a variety of
ways.

CD-ROMs and other digital storage media proved to be particularly re-
ceptive to tradirional genres that already had a database-like structure, such
as the photo album; they also inspired new database genres, like the darabase
biography. Where the database form really flourished, however, is the Inter-
pet. As defined by original HTML, a Web page isa sequential list of sepa-
rate elements—rext blocks, images, digital video clips, and links to ocher
pages. It is always possible to add 2 new element to the list—all you have to
do is to open a file and add 2 new line. Asa resuit, most Wb pages are col-
fections of separate elements—texts, images, links ko other pages, or sites.
A home page is a collection of personal photographs. A site of 2 major search
engine is a collection of numerous links to other sites (along with a search
function, of course). A site of a Web-based TV or radio station offers a col-
lection of video or audio programs along with the option t@ listen to the cur-
cent broadcast, but rhis current program is just one choice among many
other programs stored on the site. Thus the traditional broadcasting experi-
ence, which consists $blely of & real-time transmission, becomes just ane el-
ement in a collection of options. Similar to the CD-ROM medium, the Web
offered fertile ground to already existing database genres (for instance, bib-
liography) and also inspired the creation of new ones such as sites devored to
a person or a phenomenon (Madonna, the Civil War, new media theory, etc.)
that, even if they contain original rmaterial, inevitably center around a list of

finks to nther Web pages on the same person or phenomenot.

“The open nature of the Webasa medium (Web pages are computer files
that can always be edived) means that Weh sives never have to be complete;
and they rarely are. They always grow. Mew links are continually added to
what is already there. It is as easy to add new elements to the end of a list as
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it is vo insert chem anywhere in it. &l this furcher contribuees to the anti-
narrative logic of the Web. If new elements are being added over time, the
result is a collection, not a story. Indeed, how can one keep a coberent narra-
tive or any other development trajectory through the material if ir keeps
changing?

Commercial producers have experimented with ways vo explore the data-
base form inherent to new media, with offerings ranging from multimedia
encyclopedias to collections of software and collections of pornographic im-
apes. [n contrast, many artists working with new media at first uncritically
ancepred the database form as a given. Thus they became blind victims of
database logic. Numerous artists’ Web sites are collections of multimedia el-
ements documenting their works in other media. In the case of many early
artises’ CD-ROMs as well, the tendency was to fill all the available storage
space with different material—rthe main work, documentation, related
texts, previous works, and 50 on.

As the 1990s progressed, artists increasingly began to approach the data-
base more critically® A few examples of projects investigating database poli-
tics and possible aesthetics are Chris Marker's “IMMEMORY," Olga Lialina’s
“Anna Karenina Goes to Paradise,” Stephen Mamber's “Digital Hivcheock,”
and Fabian Wagmister's “. . . two, three, many Guevaras.” The artist who has
explored the possibilities of a database most systemarically is Geoege Legrady.
In a series of interactive multimedia works (“The Anecdoted Anrn:ll‘uiwe,"“ 1994;

“[rhe clearing],” 1994; “Slippey Traces,” 1996; “Tracing,” 1998) he used
different types of darabases to creare “an information structure where
storiesfthings are organized according ro multiple themaric connections.”™

Data and Algorithm
Of course, not all new media objects are explicitly databases. Computer
games, for instance, are experienced by their players as narratives. In 2 game

8. See Al amd Saciery 13.3, a special issue on database aesthevics, ed. Viceoria Vesna (hoop/fares.
ucsh.edu/~vesnal Al Societyy; SWITCH 5, no. 3, “The Database Issue™ {huepofiswitch.sjsu
eduf). ‘ ' o

. hreepaforww. releportacia.orglanna.

10. George Legrady, personal communicarion, 15 Seprember 1998,
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the player is given a well-defined task—winning the match, being first ina
race, reaching the last level, or ateaining the highest score. It is chis task that
makes the player experience the game asa narrative. Everything that hap-
pens to her in & game, all the characters and objects she encounters, either
cake her closer to achieving the goal or further away from it. Thus, in con-
erast to 2 CD-ROM and Web database, which always appear arbitrary be-
cause the user knows additional material could have been added without
modifying the logic, in a game, from the user’s point of view, 21l the elements
are motivated (i.e., their presence is justified).”

Often the narrative shell of a game (“You are the specially trained com-
mando who has just landed on a lunar base; your task is to make your way to
the headquarters occupied by the mutant base personnel . ..} masks a
simple algorithm well-familiar to the player—kill all the enernies on the
current level, while collecting all the treasures it contains; go to the next
level and 50 on until you reach the last level. Other games have different al-
gorithms. Here is the algorithm of the legendary Tatris: When a n:ew Mm:k
appears, rotate it in such a way so that it will complete the top layer of b‘m@s
on the bottom of the screen, thus making this layer disappeat. The similar-
ity between the actions expected of the player and compurter algorithms is
too uncanny to be dismissed. While computer games do not follow a data-
base logic, they appear to be ruled by another logic—that of the algorithm.
They demand that a player execute an algorithm in order oo win.

An algorithm is the key to the game experience in a different sense as
well, As the player proceeds through the game, she gradually discovers the
rules that operate in the universe comseructed by this game. She leatns ies
hidden logic—in short, its algorithm. Therefore, in games in which rch@

game play departs from following an algarithm, the player is still wepg;age:dl
with an algorithm albeit in another way: She is discovering the algorithm of

11. Bordwell and Thompson define mativation in cinema in the following way: “Because
s are huumian CONSEEUCES, we can expect that any ane element in a film will have some jus-
tification for beimg there. This justificasion is the motivation for thar element.” Heoe ase some
examnples of motivation: “When Tom jumps foom the balloon to chiase & cat, we motivare his
action by appealing to notions of bow dogs aze Tikely toacy whien cats age asound”; “The mtwe-»
iment of a chasacter across.a foom may motivate the moving of the camers to follow the action
and keep the characrer withina frame” Boodwell and ‘Thompson, Filw Are, Sth ed., BO.
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the game itself. I mean chis both metaphorically and literally: For instance,
in a first-person shooter such as Qwake the player may eventually notice that,
under such and such conditions, the enemies will appear from the left; that
is, she will liverally reconseruce a part of che algerithm respbmible for the
game play. Or, in a different formulation of the legendary author of Sim
games, Will Wrighe, “playing the game is a continuous loop berween the
user (viewing the outcomes and inpurting decisions) and the computer {cal-
cularing ouncomes and displaying them back wo the user). The user is trying
to build a mental model of the computer model."12 :
This &5 another example of the general principle of transcoding discussed
in the first chaprer—the projection of the ontology of 2 computer onto cul-
ture itself. If in physics the world is made of atoms and in genetics it is made
of genes, computer programming encapsulates the®world according ro its
own logic. The wozld is reduced to two kinds of software objects thar aze
complemenitary o each other—data seructures and algorithms. Any process
or task is reduced 1o an algorithm, a final sequence of simple operations that
a computer can execute to accomplish a given task. And any object in the
world——be it the population of a city, or the weather over the course of a cen-
tury, ot a chair, or ¢ human brain—is modeled as a data structure, that is,
data organized in a particudar way for efficient search and retrieval.® Ex-
amples of data structures are arrays, linked lists, and graphs. Algorithms and
data structures have a symbiotic relationship. The more complex the data
structure of a computer program, the simpler the algorithm needs to be, and
vice versa. Together, data structures and algorithms are two halves of the
ontology of the world according o a computer.

The compurerization of culture involves che projection of these two fun-
damental parts of computer saftware—and of the computer's unigue ontol-
ogy-—onto the cultural sphere. If CD-ROMs and Web darabases are cultural
manifestations of one half of this onvology—data structures—then com-
puter games are manifestations of the second half—algarithms. Games
{sports, chess, cards, etc.} are one cultural form thar require algorithm-like

12. McGowan and McCullaugh, Ensertainment in the Cyber Zone, 71.

13. This is true for 2 procedural progtamming paradigm. In an objece-oriented programming
paradigm, represented by such compurer langnages as Java and Cs +, algorichms and data
strucrures are modeled together as objects.
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behavior from players; consequently, many traditional games were quickly
simulated on computers. In parallel, new genres of computer games such as
the fiest-person shooter came into existence. Thus, as was the case with data-
base genres, computer games both mimic already existing games and create
New GAme Zenres. .

It may appear a first sight thar dara is passive and algorithms active—
another example of the passive-active binary categories so loved by human
cultures. A pragram reads in data, exeoutes an algorithm, and writes out new
data. We may recall that before “computer science” and “software engineer-
ing” became established names in the computer field, this was called “data
processing”™—a name which remained in use for the few decades during
which computers were mainly associated with performing caboularions over
data. However, the passivefactive distinction is not quite accurate because
data does not just exist—it has to be generated. Data creators have to col-
lect data and arganize it, or creage it from scratch. Texts need to-wrirven, pho-
tographs need to be taken, video and andio material need to be recorded. Or
they need to be digitized from already existing media. In the 1390s, when
the new role of the computer as a Universal Media Machine became appar-
ent, already computerized societies went intoa digirizing craze. All existing
books and videotapes, photographs, and audio recordings started to be fed
into COMpUTErs at an ever-increasing rate. Steven Spielberg created the Shoah
Foundation, which videotaped and then digitized numerous interviews with
Holocaust survivors; it would take one person forty yeass to watch all the
recorded muaterial. The editors of the journal Mediamatic, who devoted a
whole issue to the topic of “the storage mania” (Summer 1994) wrote: "A
growing number of prganizations are embarking on ambitious pmject?.

Everything is beingecollected: culture, asteroids, DMA patterns, creclll.at
reconds, telephone conversations; it doesn't mavver”™ In 1996, the ﬁmn.qal
company T. Rowe Price stored eight hundred gigabytes of data; by the fall
of 1999 this number rose to ten terabytes.'

Once digitized, the data has to be cleaned up, organized, and indexed.
The computer age brought with it a new cultural algorithm: realicy—

14. Medizmaric B, no, 1 {5 1694), 1850.
15. Bob Laird, “Information Age Lasing Memory!” 54 Today, 23 Oftober 1999,
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media—»data—>dacabase. The rise of the Web, this gigantic and always
changing data corpus, gave millions of peaple 2 new hobby or profession—dara
indexing. There is hardly a Web site cthat does not feature at least a dozen
links ro other sites; therefore, every site is a type of database, And, wich the
rise of Internet commerce, most large-scale commercial sites have become
real databases, or rather front-ends to company databases. For instance, in
the fall of 1998, Amazon.com, an online bookstore, had three million books
im its database; and the maker of the leading commercial database Oracle has
offered Ovacle 84, fully integrated with the Internet and featuring unlimired
database size, natural-language queries, and support for all multimedia data
types." Jorge Luis Borges's story about 2 map equal in size to the rerritory it
represents is rewritten as a story about indexes and the data they index. But
now the map has berome lagger than the rerrivory. Sometimes, much larger.
Porno Web sites exposed the logic of the Web at its extreme by constantly
reusing the same photographs from other porno Web sites. Only rare sites
featured the original content. On any given date, the same few dozen images
would appear on thousands of sites. Thus, the same data would give rise to
more indexes than the number of data elements themselves.

Database and Narrative

As a cultural form, the database represents ehe world as a list of items, and it
refuses to order this list. In contrast, a narrative creates a cause-and-eHect cra-
jectory of seemingly unordered ivems {events). Therefore, darabase and nar-
rative are natural enemies. Compering for the same territory of human
culvure, each claims an exclusive right to make meaning out of the world.

In contrast to most games, most narratives do not require algorithm-like
betavior from their readers. However, narratives and garnes are similar in
that the user must uncover their underlying logic while proceeding through
them—their algorichm. Just like the game player, the reader of a novel grad-
ually reconstruces the algorithm (here I use the term metaphorically) that
the writer used 1o create the settings, the characters, and the events. From

this perspective, I can rewrite my earlier equations between the two parts of

b, hrepelferwwamazen.comifexec/obidesisubstimisc/company-info.bemly, herp:ffwerw.oracle.

comddatabaseforacle8i/.
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the compurter’s ontology and its corresponding cultural forms. Dara struc-
tures and algorithms drive different forms of computer calture, CD-ROMs,
Web sites, and other new media objects organized as databases correspond to
the data structure, whereas narratives, including compurer games, corre-
spond to algorithm.

In computer programming, data structures and algorithms need each
other; they are equally importane for a program to work. What happens in
the cultural sphere? Do databases and narratives have the same status in
computer culture?

Some media objects explicitly follow a database logic in their structure
whereas others do not; bur under the susface, practically all of thern are data-
bases. In general, creating a work in new media can be understood as the con-
struction of an interface to a database. In the simplest case, the inkerface
simply provides access to the underlying database. For instance, an image
database can be represented as a page of miniature images; clicking on a
rminiature will retrieve the corresponding record. If a database is too large 1o
display all of its records at once, 2 search engine can be provided to allow the
user to search for particular records. But the interface can also rranslare the
underlying database into a very different user experience. The user may be
navigating a vircual chree-dimensional cicy composed from letvers, as in Jef-
frey Shaw's interactive installacion “Legible City”""" Or she may be travers-
ing a black-and-white image of a naked body, activating pieces of text,
audio, and video embedded in its skin (Harwood’s CD-ROM “Rehearsal of
Memory"#*® Or she may be playing with wireual animals that come closer or
run away depending upon her movements {Scott Fisher et al., VR inscalla-
tion “Menagerie.”)'® Although each of these works engages the user in a set
of behaviors and cognitive acrivities that are quite distinct from going
through the records of a database, all of chem are darabases. “Legible Ciry"

is a database of three-dimensional letters that make up a city. “Rehearsal of
Memory” is a database of texes and audio and wideo clips that are accessed
through the inverface of a body. And “Menagerie” is a database of virtual an-
impals, inchading cheir shapes, movements, and behaviors.

17. http:ﬂamnE«tw‘ehw‘Jccumdfgugg;:nheimimedimpelshaw.hrml!.
18. Harwood, Rebearial of Menory, CD-ROM (London: Arcec and Bookworks, 1996.)
19. h::rp:Nwww,t:»zbewesenm.mm!MENAGERIE.
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The database becomes the center of the creative process in the computer
age. Historically, the artist made a unique work within a pasticutar medium.
- Therefore the incerface and the work were the same; in other words, che level
of an interface did ot exist. With new media, the content of the work and
the inverface are separated. It is therefore possible to create different inver-
faces to the same material. These interfaces may present different versions of
the same work, as in David Blair's WaxWe5.20 Or they may be radically dif-
ferent from each other, as in Olga Lialina’s Last Real Net Art Musenm.® This
is onie of the ways in which che principle of serisbifity of new media mani-
fests itself. But now we can give this principle a new formulation. The mew
media object connists of ome o viore interfaces to o databuse of multimedia maverial, 1f
only one interface s construceed, the result will be similar to a traditional art
object, but this is an exception rather chan the norm. »

This formularion places the opposition berween database and nacrative in
a new light, thus redefining our concept of narrative. The “user” of a narra-
tive is traversing a database, following links between its records as estab-
lished by the darabase’s creator. An interactive natrative (which can be afso
called a bypernarrative in an analogy with hypertext) can then be understood
as the sum of multiple trajectories through a database. A craditional linear
narrative is one among many other possible trajectories, that is, a particular
choice made within a hypernareative. Just asa traditional culeural object can
now be seen as a particular case of 2 new media object (i.e., 2 new media ob-
ject that has only one interface), traditional linear narrarive can be seen asa
particular case of hypernarearive,

This “technical,” or “material,” change in the definition of narrative
does not mean that an arbiccary sequence of database records is a narrative.
To qualify as 2 narrative, a culoural object has to satisfy a number of crice-
ria, which literary theorist Mieke Bal defines as follows: It should contain
both an actor and a narrator; it also should contain three distince levels con-
sisting of the text, the story, and the fabula; and irs “contents” should be “a
series of connected events caused or experienced by actors”** Obviously, not

20. hizepetjeffersom. village virginiasdufwany.

21. hupyfmyboyfrendeamebackiromeh.ewar.ru.

22. Micke Bal, Marvaselogy: Introdwction s9 the Theory of Marrative (Toronto: Universicy of
Torante Press, 1985, 8.
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all cultural objects are narratives. However, in the world of new media, the
word narrative is often used as an all-inclusive term, to cover up the fact
that we have not yet developed a language to describe these new strange
objects. It is usually paired with another overused word—interactive. Thus
a number of database records linked together so that more than one tra-
jectory is possible is assumed to constitute an “interactive narrative.” But
merely to create these trajectories is of course not sufficient; the author also
has to control the semantics of the elements and the logic of their connec-
tion so that the resulting object will meet the criteria of narrative as out-
lined above. Another ecroneous assumption frequently made is that, by
creating her own path (i.e., choosing the records from a database in a par-
ticular order), the user constructs her own unique parrative. Howewer, if
the user simply accesses different elements, one after another, in a usually
random order, there is no reason to assume that chese elements will form a
narrative at all. Indeed, why should an arbitrary sequence of database
records, construcred by the user, result in "a series of connecred events
caused or experienced by actars™?

In summary, database and narrative do not have the same status in com-
puter culture. In the database/narrarive pair, database is the unrmarked
term.” Regardless of whether new media objects present themselves as lin-
ear marratives, interactive marratives, databases, or something else, under-
neath, on the level of material organization, they are all databases. In new
media, the darabase supports a variety of cultural forms that range from di-
rect translarion (i.e., 2 database stays a database) to a form whose logic is the
opposite of the logic of the material form ieself—narrarive. Moge precisely,
a database can support narrative, but there is nothing in the logic of the
medium itself that weuld foster its generation. It is not surprising, then,
that databases occupy a significant, if not the largest, territory of the new
media landscape. Whar is more surprising is why the other end of the spec-
rrum—narratives—stiil exist in new media.

23. The theory of markedness was frst developed by linguists of the Prague School in relation
to phonology, but subsequently applied to all evels of linguistic analysis. For example, “roos-
ser” is 2 marked rerm and “chicken” an unmarked rerm. Whereas “rooster” is used only in re-

lation vo males, “chicken” is applicable vo both males and females.
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Paradigm and Syntagm
The dynamics that exist between darabase and narrative are not unique in
new media. The relation berween the structure of a digiral image and the
[anguages of contemporary wisual culture is characterized by the same dy-
namics. As defined by all computer software, a digital image consists of a
number of separate layers, each layer containing particular visual elements.
Throughout the production process, artists and designers manipulate each
layer separately; they also delete layers and add new ones. Keeping each ele-
ment as a separate layer allows the content and the composition of an image
to be changed ar any point—deleting a background, substituting one per-
son for anothes, moviag rwo peaple closer together, blurring an object, and
5o on. What would a cypiral image iook like if the layers were merged to-
gether? The elements contained on different layers would become juta-
posed, resulting in a monrage look. Montage is the default visual language
of composite organization of an image, However, just as database supports
both the database form and its opposite—narrative—a composire organiza-
tion of an image on the material level {and compositing sofrware on the level
of operations) supparts two opposing visual languages. One is modernist-
MTV montage—rtwo-dimensional juxtaposition of wisual elements de-
signed to shock due to its impossibility in ceality. The other is che
representarion of familiar reality as seen by a film camera (or its compurer
simularion, in the case of 3-D graphics). During the 1980s and 1990s, all
image-making technelogies became computer-based, thus turning all im-
ages inoo vomposites. In parallel, a renaissance of montage took place in vi-
sual culrure, in print, broadeast design, and new media. This is not
unexpected—afer all, chis is the visual language dicrated by the composire
organization. What needs to be explained is why photorealist images con-
rinue to occupy such a significant space in our computer-based visual culture.
It would be surprising, of course, if photorealist images suddenly disap-
peared completely. The history of culture does not contain such sudden
breaks. Similarly, we should not expect that new media would completely
replace narrative with database. Mew media does not radically break wich
the past; rather, ic discribures weight differently between the categories thar
hold culture rogether, foregrounding what was in the background, and vice
versa. As Frederick Jameson writes in his analysis of anocher shift, that from
modemnism o postmodernism: “Radical bresks berween periods do not gen-
erally involve complete changes but rather the restructuration of a certain
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umber of elements already given: features that in an eaclier period of sys-
tem were subordinare become dominant, and fearures thas had been domi-
nant again become secondary.”**

The database/narrative opposition is a case in point. To further under-
stand how computer culture redistributes weight berween the two termis of
opposition in computer culture, I will bring in the semiological theary of
syntagm and paradigm. According to this model, originally formulated by
Ferdinand de Saussure to describe natural languages such as English and
later expanded by Roland Barthes and others w apply to other sign systems
{narrative, fashion, food, etc.), the elements of 2 system can be related in two
dimensions—the syntagmatic and paradigmatic. As defined by Barthes,
“The syntagm is a combination of signs, which has space as a support.® To
use the example of natural language, the speaker produces an utterance by
stringing together elements, one after another, in a linear sequence. This is
the syntagmatic dimension. Now let us look ae the paradigmaric dimension.
To continue with the example of the language user, each new element ischo-
sen from a set of other related elements. For instance, all nouns form a set; all
synonyms of a particular word form another sex. In the original formulation
of Saussure, “The units which have something in common ate associated in
theory and thus form groups within which warions relationships can be
found "? This is the paradigmatic dimension,

Elements in the syntagrmatic dimension are related iz praesentia, while el-
ements in the paradigmatic dimension are related in absentia. For instance,
in the case of a written sentence, the words that comprise it materially exist
on a piece of paper, while the paradigmatic sets to which these words belong
only exist in the writer's and eader’s minds. Similarly, in the case of a fash-
fon outhit, the elements that compose i, such as skirt, blouse, and jacker, are
present in reality, while pieces of clothing that could have been present in-
stead—different skirr, different blouse, different jacker—exist only in the
viewer's imagination. Thus, syntagm is explicit and paradigm is implicit;
e is real and the other is imagined.

24. Fredric Jameson, “Postmodernism and Consumer Society,” in The Amti-Aesthetic: Essays on
Pastradern Caltare, ed. Hal Foster (Seattle: Bay Press, 1983), 123.

25. Barches, Elementy of Semiology, 58.

26. Quoted in ibid., 58.
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Literary and cinematic narratives work in the same way. Particular words,
seritences, shots, and scenes that make up a narsative have a marerial exis-
w.nce; other elements that form the imaginary world of an author or a par-
ticular liverary or cinematic style, and that could have appeared instead, exist
only virtually. Pur differently, the darabase of choices from which narravive
is constructed {the paradigm) is implicit; while the actual narrative {the syn-
tagm) is explicit.

MNew media reverse this relativoship. Database (the paradigm) is given
material existence, while narracive (the syntagm) is demarerialised. Para-
digm is privileged, syntagm is downplayed. Patadigm is real; syntagm, vir-
tual. To see this, consider the new media design process. The design of any
new media object begins with assembling a database of possibile elements to
be used. {(Macromedia Director calls this database “ast,” Adobe Premiere
calls it “project,” ProTools calls it a "session,” but the principle is che same.}
This database is the center of the design process. It typically consists of
a combination of original and srock material such as burtons, images, video
and zudio sequences, 3-Diobjects, behaviors, and so on. Throughout the de-
sign process, new elements are adided to the database; existing elemeats are
modified. The narrative is construcred by linking elements of this darabase
im a paricular crder, that is by designing & trajectory leading from one ele-
ment 1o another. On the material lewel, a narrative is just a ser of links; the
elements themselves remain stored in the database. Thus the narrative is vir-
tual while the database exists materially.

The peradigm s privileged over syntagm in yet another way in interac-
tive objects presenting the user with a number of choices ar the sanie time——

which is what typical interactive interfaces do. For instance, a screen miay

contain a few icons; clicking on each ivon leads the user to a different screen.
On the level of an individual screen, these choices form a paradigm of their
own that is explicitly presented to the user. On the level of the whole object,
the user is made aware that she is following one possible trajectory among
many others. In other words, she is selecting one teajectory from the para-
digm of all trajectories that are defined.

Other types of interactive inverfaces make the paradigm even more ex-
plicit by presenting the user with an explicit menu of all available choices.
Insuch inverfaces, all of the categories are always available, just a mouse click
away. The comiplete paradigm is present before che user, its elements neatly
arranged in a menu. This is another example of how new media make



exp-hmlz the pwchmlog;cal pm«mses mvolved in cu.itmmii mmunication.
Other examples include the (already discussed) shift-from creation to selec-
tion, which externalizes and codifies the database of cultural elements exist-
ing in the creator’s mind, as well as the very phenomena of interactive links.
As T noted in chaptezr one, new media takes “inceraction” literally, equating
it with a strictly physical interaction between a user and a computer, at the
expense of psychological interaction. The cognitive processes involved in
understanding any coltural text are erroneously equared with an objectively
existing structure of interactive links.

Interactive interfaces foreground the paradigmatic dimension and often
make explicit paradigmatic sets. Yer they are still organized along the syn-
tagmatic dimension. Although the user is making choices at each pew
screen, the end pesullt is a linear sequence of screens that she follows. This is
the classical syntagmartic experience. In fact, it can be compared to con-
structing a sentence in a natural language. Justasa language user cONSETUCLS
a sentence by choosing each successive word from a paradigm of other pos-
sible waords, a new media user creates a sequence of screens by clicking on
this or that icon at each screen., Obwiously, there are many important differ-
ences between these rwo situations. For instance, in the case of a typical in-
teractive intecface, there is no grammar, and paradigms are much soualler.
Yer the similarity of basic experience in both cases is quite interesting; in
both cases, it unfolds along a syntagmatic dimension.

Why does new media insist on this language-like sequencing? My hy-
pothesis is that they follow the dominant semiological order of the twen-
tieth century—that of cinema. As I will discuss in more. detail in the next
chapmer, cinema replaced all other modes of narration with a sequential

narrative, an assembly line of shots that appear on the screen one ata time.
For centuries, a spatialized narrative in which all images appear simulra-
neously dominated European visual culrure; in the rwentieth centary it
was relegated to “minor” cultural forms such as comics or technical illus-
crations. “Real” culture of the twentieth century came to speak in linear
chains, aligning itself with the assembly line of the industrial society and
the Turing machine of the postindustrial era. New media continue this
mode, giving the user information one screen at a time, At least, this is the
case when it tries to become “real” culture (interactive narratives, games);
when it simply functions as an interface to information, it is not ashamed
to present much more information on the screen at once, whether in the
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form of tables, normal or pull-dewn menus, or lists. In particular, the ex-

perience of a user filling in an online form can be compared to precine-
matic spatialized narrative: in both cases, the user follows a sequence of
elements that are presented simultaneously.

A Database Complex

To what extent is the database form intrinsic to modern storage media? For
instance, a rypical music CD is a collection of individual tracks grouped to-
gether. The database impulse also drives much of photography throughout
its history, from William Henry Fox Talbot’s Penci/ af Nature to August
Sander’s monumental rypology of modern German society Face of Owr Timme,
to Bernd and Hilla Becher's equally obsessive caraloging of water towers. Yet
the connection between storage media and database forms is not universal.
The prime exception is cinema. Here the storage media support the narra-
tive imagination.” Why rthen, in the case of photography storage media,
does rechnology sustain darabase, whereas in the case of cinema it gives rise
to 2 modern narrative form par excellence? Does this have to do with the
method of media access? Shall we conclude that random-access media, such
as computer storage formats (hard drives, removable disks, CD-ROMs,
DVD), favor database, whereas sequential-access media, such as film, favor
narrative? This does not hold either. For instance, a book, the perfect ran-
dom-access medium, suppores database forms such as photoalbums as well
as narrative forms sach as novels.

Rarher than erying to correlate database and narrative forms with mod-
ern media and information technologies, or deduce them from these rech-
nojogies, I prefer o think of them as two competing imaginations, rwo basic
creative impulses, two essential responses to the world. Both have existed
long before modern media. The ancient Greeks produced long narratives,
such as Homer's epic poems The Wiwd and The Odyssey; they also produced en-
cyclopedias. The fiest fragments of a Greek encyclopedia to have survived
were the work of Speusippus, a nephew of Plato. Diderot wrove novels—and
also was in charge of the monumental Escyclopédie, the largest publishing

27, Chuistian Metz, “The Fiorion Fifm and s Spectator: & Merapsychological Study,” in Ap-
paratns, ed. Theresa Hak Kyung Cha (New York: Taram Press, 19800, p. 402.
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project of the eighteenth century. Competing to make meaning out of the
world, database and narrative produce endless hybrids. It is hard to find a
pure encyclopedia without any traces of a nasrative in it and vice versa. For
instance, until alphabetical organization became popular a few centuries
ago, most encyclopedias were organized thematically, with topics covered in
a particular order (eypically, corresponding to the seven liberal arts.) At the
same time, many nacratives, such as the novels by Cervantes and Swift, and
even Homer's epic poems—the founding narratives of the Western tradi-
tion—traverse an imaginary encyclopedia.

Modern media is the new battlefield for the competition berween data-
base and narrative. It is tempting to read the history of this competition in
dramatic terms. First, the medivm of visual recording—photography——
privileges catalogs, taxonomies, and lists. While the modern novel blos-
soms, and academicians continue to produce historical narrative paintings
througheur the ninereench century, in the realm of the new techno-image
of photography, database rules. The mext wisual recording medium—
film—privileges narrative. Almost all ficrional films are narratives, with
few exceptions. Magnetic tape used in video does not bring any substan-
tial changes. Mext, storage media—computer-controlled digital storage
devices—privilege databases once again. Multimedia encyclopedias, wir-
tual museums, pornography, artists’ CD-ROMs, library databases, Web
indexes, and, of course, the Web itself: The database is more popular than
evet before.

The digital computer turns out vo be the perfect medium for the database
form. Like a virus, databases infect CD-BOMs and haed drives, servers and
Web sites. Can we say that the database is the cultural form most character-
jstic of a computer? In her 1978 article “Video: The Aesthetics of Narcis-
sism,” probably the single most well-known article on video are, art historian
Rosalind Krauss argued that video is not a physical medium but a psycho-
logical one. In her analysis, “Video's real medium isa psychological situation,
the very terms of which are to withdraw attention from an external object—
an Ocher—and invest it in the Self"® In shadt, video ast is a support for the

28. Rosalind Krauss, “Video: The Aesthetics of Warcissism,” int John Hanhardr, ed. Vide i
ure(Rochester: Wisual Studies Workshop, 1987), 184,
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psychological condition of narcissism.® Does new media similacly function
to play out a particular psychological condition, something that might be
called a “darabase complex”? In this respect, it is interesting thar a darabase
imagination has accompanied compurer art from its very beginning. In the
19450s, arcists working with computers wrote programs to systematically ex-
plore the combinations of different visual elements. In part, they wiere fol-
lowing art world trends such as minimalism, Minimalist artises executed
works of art according to preexistent plans; they also created series of images
or abjects by systematically varying a single parameter. So when minimalist
artist Sol LeWitt spoke of an amist’s idea 45 “the machine which makes che
work,” it was only logical to substiture the human executing the idea wich a
compurer.®® At the same time, since the only way to malke picrures wich a
computer was by writing a compurer program, che logic of computer pro-
gramming icself pushed compuner artists in the same directions. Thus, for
artist Frieder Wake, a compurer was a “Universal Picture Generator,” capable
of producing every possible picture out of a combination of available picture
elements and colors.? In 1967 he published a portfolio of twelve drawings

29, This analysis can also be applied wo meny interactive computer installations. The user of
such an installation is presented with her own image; the user is given the possibility to play
with this image and also to observe how her movements trigger various-effects. In a different
sense, most new media, regardless of whether it represents to the user her image or not, can be
said to activate the nascissistic condition because they represent to the user her actions and
their resiles. In other words, it functions as a new kind of mitror that reflects noc only che hu-
man image but human aceivities, This is a different kind of narcissism—not passive contem-
plation but acrion. The user moves the cursor around the sceeen, clicks on icons, presses the
keys om the keyticard, and so on. The computer screen acts as a mitror of these acrivities. Of-
ten chis mirror does not simply reflece buc greacly amplifies the wser's actions——a second diffec-
ence foom eraditional saccissism. Fot instance, clicking on a folder icon activates an apimation
accompartied by spund; pressing a butron on a game pad sends a character off po-climb-a moun-
raimy and soon. Bur even wichoue this amplification, the modeen GUY functions asa mircor, ai-

ways representing the image of the wser in the focm of a cursor moving around che screen.

30. Quoted in Sam Honcer and John Jacobus, Modern Are: Painiing, Sculpture, and Archivecture,

3d ed. (Mlew York: Abrams, 1992), 526,

31. Frank Dietrich, “Visual Invelligenios: The Firse Decade of Computer Art (1965-19735),"

1EEE Computer Grapbics and Applicavions | July 1985), 39.
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that were obtained by successfully multiplying a square matrix by itself. An-
ather early compurer artist Manfred Mohr produced numerous images that
recorded various transformations of a basic cube.
Even more remarkable were films by John Whitney, the pioneer of
computer filmmaking. His films such as Permutations (1967}, Arabegue
(1975) and others systematically explored the transformarions of geomet-
ric forms obrained by manipularing elementary mathematical functions.
Thus they substicured successive accumulation of visual effects for narra-
tive, figurarion, or even formal development. Instead they presented the
viewer with databases of effects. This principle reaches its extreme in
Whitney's early film Catalog, which was made with an analog computer.
In his important book on new forms of cinema of the 1960s entitled
Expanded Cinems (1970), critic Gene Youngblood writes about this re-
mackable film: “The elder Whitney actually never produced a complete,
coherent movie on the analog computer berause he was continually de-
veloping and refining the machine while wsing it for commercial
work. . . . However, Whitney did assemble a visual catalogue of the ef-
fects he had perfected over the years. This film, simply titled Cazalog, was
completed in 1961 and proved to be of such overwhelming beauty that
many persons sill prefer Whitney's analogue work over his digital com-
puter films.">* One is tempted to read Catalog as one of the founding mo-
ments of new media. As discussed in the “Selection” section, all software
for media creation today arrives with endless “plug-ins”—the banks.of ef-
fects that with a press of 2 button generate interesting images from any
input whatsoever. In parallel, much of the aesthetics of computerized vi-
sual culture is effeces-driven, especially when a new techno-genre (com-
puter animation, mulsimedia, Web sites) is first becoming established.
For instance, countless music videos are variations of Whitney's Cai-
alog—rhe only difference is that the effects are applied to the images
of human performers. This is yet another example of how the logic of na
computer—ixn this case, the abilicy of a camputer toe produce endless vari-
atipns of elements and to act as a filter, rrensforming its input to yield a

new output—becomes the logic of culture at large.

32. Gene Youngblood, Expandad Cingma (New York: E. P. Dutton and ‘.Gm,‘, 1970, 2140,
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Database Cinema: Greenaway and Vertov

Although the database form may be inherent to new media, countless at-
tempts to create “interactive narratives” testify ro our dissatisfaction with
the computer in the sole role of encyclopedia or catalog of effeces. We want
new media narratives, and we want these narratives to be different from the
narratives we have seen or read before. In fact, regardless of how ofren we re-
peat in public thar the modernist notion of medium specificiry (“every
medium should develop its own unique language™) is nbsnlete, we do expect
computer narratives to showcase new aesthetic possibilities thar did not ex-
ist before digital computers. In short, we want them to be new media spe-
cific. Given the dominance of the darabase in computer sofrware and the key
role it plays in the computer-based design process, perhaps we can atrive at
new kinds of narsative by focusing our atrention on how narrative and data-
base can work together, How can a narrative take into account the fact chat
its elements are organized in a database? How con our new abifities to store vast
awsonis of data, to antomatically classify, index, link, search, and instantly retrieve
it, dead to wew binds of navvativer?

Peter Greenaway, one of the few prominent flm directors concerned with
expanding cinema’s language, once complained that “the linear pursuit—
one story ar a time told chronologically—is the standard format of cinema™
Pointing our chat cinema lags behind modern literature in experimenting
with narrative, he asked: “Could it not travel on the road where Joyce, Elior,
Borges and Perec have already arrived?”>* While Greenaway is right to di-

rect filmmakers to more innovative liverary narrarives, new media artists
working on the database-problem can learn from cinema “as it is.” For cin-
ema already exists right ar the intersection beeween database and narrative.
Wi can think of all the material accumulared during shooting as forming 2
darabase, especially since the shooting schedule usually does not follow the
narrative of the film but is determined by producrion logistics, During ed-
iting, the editor constructs a film narrarive out of this database, crearing a
unique trajectory through the conceprual space of all pessible films that
could have been constructed. From chis perspective, every filmmaker

33, Perer G y,. The Staits— Mumich—Projection 2 (Landion: Merref} Holbercon Pub-
lishess, 1995), 21.




engages with the darabase-narrarive problem in every film, although only a
few have done so self-consciously.

One exception is Greenaway himself. Throughout his career, he has been
working on the problem of how to reconcile database and narrative forms.
Many of his films progress by recounting a list of items, a catalog without
any inherent order {for example, the different books in Progperos Books).
Working to undermine a linear narrative, Greenaway uses different systems
10 order his films. He wiote about this approach: “If a numerical, alphaberic
color-coding system is employed, it is done deliberately as a device, a con-
strict, to counteract, diluce, augment or complemeint the all-pervading ob-
sessive cinema interest in plot, in narrative, in the T'm now going to tell you
a story’ school of film-making”3* His favorite system is numbers. The se-
quence of numbers acts as a narrative shell that “convinces” the viewer that
she is watching a narrative. In reality, the scenes thae follow one another are
not connected in any logical way. By using numbers, Greenaway “wraps” 2
rminimal narrarive around a darabase. Although Greenaway's database logic
was already present in his “avant-garde” films such as The Falls (1980), it has
also structured his “commercial” films. The Dranghtsman’s Comtrace (1982} is
cenvered around twelve drawings in the process of being made by a drafts-
man. They db not form any order; Greenaway emphasizes this by having the
draftsman wotk on a few drawings at once. Eventuaily, Greenaway's desire
to take “cinema out of cinema” led to his work on a series of installations and
museum exhibitions in the 1990s. No longer obliged to conform ta the lin-
ear medium of film, the elements of a darabase are spatialized within a mu-
seum or even a whole city. This move can be read as the desire to creare 2
database in its most pure form—as a set of elements not ordered in any way.
If the elements exist in one dimension {the time of a film, the lisc on a page),
they will inevitably be ordered. So the only way to create a pure database is
to spatialize it, distributing the elements in space. This is exactly the path
that Greenaway took. Situated in a three-dimensional space char does not
have @n inherent narrative logic, the 1992 installation " 100 Objects to Rep-
resent the World™ by its very title proposes that the world should be undes-

34. Quoted in David Pascoe, Peter Grezuatnay: Maesms and Moving Imager (London: Reakrion
Books, 1997}, 9-10. -
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stood through a catalog rather than a narrative. At the same time, Green-
away does not abandon narrative; he continues to investigate how database
and narrative can work together. Having presenced "100 Objects” as an in-
stallation, Greenaway next turned it into an opera set. In the opera, the nar-
racor Thrope uses che objects vo conduce Adam and Eve through the whole
of human civilization, thus turning one hundred objects into a sequential
narrative.” In another installation, “The Stairs, Munich, Projection™ {1993},
Greenaway put up a hundred screens——each representing one year in the his-
tory of cinema—chroughout Munich. Again, Greenaway presents us with a
spatialized darabase—but also with a nacrative. By walking from one screen
to another, one follows cinema’s history. The projece uses Greenaway's fa-
vorite principle of organization by numbers, pushing it to the extreme: The
projections on the screens contain no figuration, jgst numbers. The screens
are numbered from 1895 to 1993, one screen for each year of cinema’s his-
tory. Along with numbers, Greenaway introduces another line of develop-
ment: Each projection is slightly different in color.* The hundred colored
squares form an abseract narrative of their own that runs in parallel 1o the
linear narrarive of cinema’s history. Finally, Greenaway superimposes yet a
third marrative by dividing the history of cinema into five sections, each sec-
tion staged in a different part of the city. The apparent triviality of the basic
naerative of the project—one hundred numbers, standing for one hundred
years of cinema'’s history—"neutralizes” the narrative, forcing the viewer to
focus on the phenomenon of the projected lighe itself, which is the actual
subject of this project.

Along with Greenaway, Dziga Vertov can be thoughe of as a major “data-
base filmmaker” of the twentieth century. Mar with & Movie Camera is perhaps
the most important example of a database imaginarion in modern media art.
In one of the key shots, repeated a few times throughout the film, we see an
editing room with a number of shelves used to keep and organize the shot ma-
terial. The shelves are marked “machines,” “club,” “the movement of a city,”
“physical exercise,” “an illusionist,” and so on. This is the database of the
recorded material. The editor, Vertov’s wife, Elizawveta Swvilova, is shown

35. herpiffwww.tem-nantesie.com/greenaway-100objects/.
36. Greenaway, The Staivs, Muuich, Projection 2, 47-33.
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working with this database—retrieving some reels, returning used reels,
adding new ones.

Although I pointed out that film editing in general can be compared to cr.e-
ating a trajectory throngh a database, this comparison in the case of Man with
& Movie Camera constitutes the very method of the film. Ies subject is the film-
maker’s struggle o reveal (social) structure among, the multitude of observed
phenomena. Its project is a brave attempt at an empirical episternology that
has but one tool—perception. The goal is to decode the world purely throug.h
the surfaces visible to the eye (natural sight enhanced, of course, by a movie
camera). This is how the film’s ccauthor Mikhail Kaufman describes it:

An ordinary person finds himself in some sont of enwironment, gets lost amidst the
zilkions of phenormena, and observes thesz phenomenz from a bad vantage point.‘ He
regiscers one phenomenon very well, registers a second and a third, but has :?0 idea
of whege they may lead. . . . But the man with a movie camera is infused with the
pasticular thought thar he is actually seeing the world for other people. Do you un-
derstand? He joins these phenomena with others, from elsewhere, which may mot
even have been flned by him. Like a kind of scholar he is able to gather empirical
observations in one place and then in anorher. And char is actually the way in which

the world has come to be uadersvood. ™

Therefore, in contrast to standard film editing thar consists of :seibev:““tmm‘ gnd
ordering of previously shot material according to a preexistent _:scmpt, here
the process of relating shots to each other, ordering, and reordering them to
discover the hidden order of the world constirutes the film's method. Man
with @ Movie Camera traverses its database in a particulat order to cou!?n:uct
an argument. Rerordselrawn from a darabase and arranged in a particular
order become a picture of modern life—but simulraneously an argurnent
about this life, an interpreration of what these images, which we encounter
every day, every second, actually meam,*® | o
Was this brave attempt successful? The overall strucrure of the ﬁlm is
quite complex, and at first 7lance seems to have lirtle o do with a database.

37. Mikhail Keufman, *#n Interview,” October 11 (Winter 1575 65.
38. T can be said that Vertov uses “the Kuleshov's effect” to give meaning to the database

records by placing them ina pareicular order.
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Just as new media objects contain a hierarchy of levels {interface—content,
operating system—application, Web page—HTML code, high-level pro-
gramming language—assembly language—machine language), Vertow's
film contains at least three levels. One level is the story of a cameraman
shooting marerial for the film. The second level consises of the shots of the
audienice warching the finished film in a movie theater. The third level is the
film ivself, which consists of footage recorded in Moscow, Kiew, and Riga,
arranged according vo the progression of a single day: waking wp—mwork—
leisure activities. If chis third lewel is a vexr, the other two can be thought of
as its metatexes. > Verrov goes back and forch berween the chree levels, shift-
ing becween the text and its metarexts—berween the production of the Blm,
its receprion, and the flm itself. Bur if we focus on the film within the &lm
{i.e., the level of the text) and disregard the special effects used to creare
many of the shots, we discover almost 2 linear princout, 50 to speak, of a data-
base—a number of shots showing machines, followed by a number of shots
showing work activities, followed by different shots of leisure, and so on.
The paradigm is projected onto the synragm. The result is a banal, mechan-

ical catalog of subjects thar one could expect to find in the city of Jthe
1920s—running trams, city beach, movie theaters, factories . . .

Of course, watching Man with 2 Movie Camera is anything but a banal ex-
perience. Even after the 1990s, when designers and video-makers systemat-
ically had exploired every avant-garde device, the original still looks striking,
Whar makes is seeiking is not its subjects and the associations Wertov tries to
establish berween them to impose "the communist decoding of the world,”
but rather the most amazing catalog of film technigues contained within ic.
Fades and superimpositions, freeze-frames, accelerarion, split screens, various
types of chythm and intercutting, different moneage techniques®—what

39. Linguistics, semiosics, and philosophy use the concept of metalanguage. Metalanguage is
the language used for the analysis of object language. Thus 2 metalanguage may be thoughe of
as a language about another language. A metatext is 2 texr in meralanguage about a text in ob-
jece language. For instance, an article in a fashion magazine is 2 metatext about the text of
chothes. Cir an HTML file is a metatext that describes the text of a Web page.

40, We should remember that warious temporal montage rechniques were still a noveley in
the 19205; they had the same status for viewers then as “special effects” such as 3-13 chanscrers

bezve fior viewers today. The original viewers of Vertov's film probably experienced it as une long

special-effects sequence.
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film scholar Annette Michelson has called “a summation of the resources and
rechniques of the silent cinema™—and of course, a mutritude of unusual,
A onstructivist” poines of view arestrung together with such density thar the
flm cannot simply be labeled “avant-garde.” If 2 “normal” avant-garde film
still proposes a coherent language different from the language of mainstream
cinema, that is, a small set of techniques that are repeated, Man with a Movie
Camera never arrives at anything likea well-defined language. Rather, it pro-
poses an untamed, and apparently endless, unwinding of techniques, or, to
use contemporary language, “effects.” as cinema’s new way of speaking.

Traditionally, a personal areistic language o a style common 10 2 group

of cultural objects or a period requires & seability of paradigms and consis-
tent expectations as to which elements of patadigmaric sets may appeas ina
given situation. For example, in the case of classic Hollywood style, a viewer
may expect that a new scene will begin with an establishing shot or that a
particular lighting camwention such as high key or low key will be used
throughout the film. (Dlavid Bordwell defines a Hollywood scyle in terms of
paradigms ranked in terms of probabiliries.)*

The endless new possibilities pravided by compuater software hold the
promise of new cinematic languages, but at the same time they prevent such
languages from coming into being. (I am using the example of film, but the
same logic applies to all other areas of compurer-based visual culture.} Since
every softwate comes with numerous sers of transitions, 2. fileers, 3-D
cransformations, and other effects and “plug-ins,” the artist, especially the
beginner, is tempred to use many of them in the same work. In such a case,
a paradigm becomes the syntagm; that is, rather than making singular
choices from the sets of possible techniques, OF, tO 1se the term of Russian
formalists, devices, and then repeating them throughout the work {(for in-
stanice, using only cuts, or only cross-dissolves), the artist ends up using
many options in the same work. Ultimately, a digital film becomes 2 list of
different effects, whichappear one after another. Whitney's Catalog is the ex-
treme expression of this logic.

4. Ibid., 53.
42, David Bordwell, "Chassical Hollywood Film,” in Philip Rosen, ed., Narrative, Apparatss,
tdesdngy: Filin Theory Reader (New Yark: Columbia University Press, 1987)
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The possibility of creating a stable new language is also subverred by the
mlimslrmm inreoduction of new techniques over time. Thus che new media par-
adigms not only contain many more options than old media paradigms, but
they also keep growing. And in a culeure ruled by the logic of fashion ’{hat
is, the demand for constant innowation, artists tend to adope mewl‘j} ava;]ahle
opeions while simuleaneousty dropping already familiar ones. Every year,
every month, new effeces find their way into mediz works, displacing pzevi:
ously prominent ones and destabilizing any stable ‘ezmpm:mwcmn‘s that viewers
might have begun to form.

And this is why Vercov’s flm has particular relevance to new media. It
proves that it is possible to turn “effects” into a meaningful arcistic lan gua:ge
Why is it that in Whitney's computer films and music videos effects are jm;;
effects, whereas in the hands of Vertov they acquife meaning? Because in
Vertov's film they are motivated by a particular argumment, which is char the
new techniques of obtaining images and manipulating them, summed up b
Vertov in his term “kino-eye,” can be used to decode the world. As the ﬁlmy
pf‘ugresses, straighe footage gives way to manipulated footage; newer tech-
qtqtfes appear one after another, reaching a rofler-coaster intensity by the
ﬁ%ms. end—a true orgy of cinematography. It is as though Wertow restages
Fns discovery of the kino-eye for us, and aleng with him, we gradually real-

ize the full range of possibilities offered by the camera. Verto"‘r';s goal is to se-
duce us inoo his way of seeing and chinking, to make us share his éxcimement
as h? diisr;mrem a new language for film. This gradual process of discovery 1;
film’s main narrative, and it is told through a catalog of discoveries. Thus in
the hands of Vertow, the database, this normally static and “objective” form
becomes dynamic and subjective. More importane, Verrov is able to aur:hiev;
something thar new media designers and artists still have to learn—how to
merge database and narrative into a new form. |
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Mavigable Space

Diogme and Myst

Looking at the first decade of new media—the 1990s—one can poin: at a
number of objects that exemplify new media’s potential to give rise to gen-
uinely original and historically unprecedented aesthetic forms. Among
them, twe stand out. Both are compurer games. Both were published in the
same year, 1993. Each became a phenomenon whose popularity has extended

beyond the hard-core gaming community, spilling into sequels, books, TV,

films, fashion, and design. Together, they define the new field and its limits.
These games ave Dloorz (id Softwase, 1593} and Mysz (Cyan, 1993} _

In a2 number of ways, Doom and Myst are completely different. Dioom is

fast paced; Myst is slow. In Deom the player runs through the corridors try-

ing to complete each level as soon as possible, and then moves to the next

one. In Myst, the player moves through the world literally one step at a
time, unraveling the narrative along the way. Deom is populated with nu-
merous demons lugking around every corner, waiting to attack; Myst is
completely empry. The world of Dsom follows the convention of wfupunes
games: It consists of 2 few dozen levels. Although Myst also contains fmfr
separate worlds, each is more like a self-contained universe th?n a -tr:a:dl-
tional compurer game tevel. While in most games levels are quite similar
vo each other in scructure and look, the worlds of Myst are distinctly dif-
ferent.

Another difference lies in the aestherics of navigation. In Deora's world,

defined by rectangular volumes, the player moves in straight lines, abﬂprt!ry

turning at right angles to enter a new corridor. In Mys, the navigarion is

more free-form. The player, or more precisely, the visitor, slowly explores the

Chiapter 5

environment: She may look around for a while, go in circles, return to the
same place over and ower, as though performing an elaborare dance.

Finally, the two objects exemplify two different types of cultural economy.
Witk Doow, id sofrware pioneered the new economy that critic of compurer
games J. C. Herz summarizes as fellows: “It was an idea whose time had come.
Release a free, stripped-down versien through shareware channels, the Inrer-
net, and online services, Follow with a spruced-up, registered rerail version of
the software.” Fifteen million copies of the original Do game were down-
loaded around the world.* By releasing detailed descriptions of game formats
and a game editor, id sofrware also encouraged the players to expand che game,
creating new lewvels. Thus hacking and adding to the game became an essential
part of the game, with new levels widely available on the Interner for anyone
to download. Here was a new cultural economy that rranscended the usual re-
larionship between prodiucers and consumers or between “strategies™and “rtac-
tics” {de Cerrean): The produvers dyfine the basic structure of an object, and release a
S excamples s soeli as toods to allow consamers o build their owm versions, to be shared
st gtber comssensers. In ramtrast, the creators of Myst followed an older model of
cultural economy. Thus Mys is more similar to a traditional arcwork chan toa
pice of software—something to behold and admire rather than rake apart and
modify. To use the terms of the software industry, it is 2 closed, or propeietary,
system, something that only the originat creators can modify.

Despite all these differences in cosmogony, gameplay, and underlying
economic model, the two games are similar in one key respect. Both are spa-
tial journeys. Navigation though 3-I space is an essential, if nor the key,
romponent of the gameplay. Divos and Myss present the user with a space to
be traversed, to be mapped out by moving through it. Both begin by drop-
ping the player somewhere in this space. Before reaching rhe end of the game
narrative, the player must wisit most of it, uncovering its geometry and
wopology, learning its logic and ies secrets. In Doow and Myst—and in a great
miany other computer games—narrative and time itself ane equated with
movement through 3-I) space, progression through rooms, fevels, or words.
In contrast to.modern literature, theater, and cinema, which are built around
psychological tensions berween characters and movement in psychological

43. J. C. Hervz, Joystick Mation, 90, 84.
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space, these COMPUTEr AMeSs reruen us toancient forms of narrative in which
the plot is driven by the spatial movement of the main hero, traveling
through distane lands to save the princess, 1o find thie treasure, vo defeat the
dragon, and so on. &5 J. C. Herz writes abour the experience of playing the
classic text-based adventure game Zork, “Yon gradually unlocked 2 world i
which the story tock place, and the receding edge of this world carried you
through to the story’s conclusion”™* Stripping away the representation of in-
net life, psychology, and other modernist nineteenth-century inwentions,
these are the narratives in the original ancient Greek sense, for, as Michel de
Certean reminds us, “in Greek, narcation is called ‘'diagesis™ it establishes an
itinerary (it ‘guides’) and it passes through (it ‘transgresses. Y
In the introduction to this chapter, [ invoked the opposition berween nar-
rarion and description in narratology. As noted by Mieke Bal, the standard
thepretical premise of narratology is that “descriptions interrupt the line of
fubula "% For me, this opposition, in which description is defimerd negatively
as ahsence of narration, has always been problemaric. 1t auromartically peiv-
ileges certain types of narrative (myths, fairy rales, derective stories, classical
Hollywood cinema), while rmaking it difficule vo think about other forms in
which the actions of characters do not dominate the nasrative {for instance,
films by Andrey Tarkowskiy, or Hirokazu Kore-eda, the director of Maberasi
and. After Life)." Games strucrured around first-person navigation through
space further challenge the narration-description opposition.

44, Ibid., 150.

45. Michel de Cerrean, The Practice of Everyday Life, urans. Sreven Rendall (Berkeley: Univer-
sity of California Press, 1984), 129

4. Bal, Navrelogw 13t Bal defines  fabula as o secies of Togically and chronologically related
cvents that are cused or experienced by actors” {30

47. In Understandimg Cansics, Scoe McLoud aores how, in contrast o Western comics, Japan-
ese comics spend much more time oR “description™ nor directly mativated by the narrative de-
welopment. The same opposition holds berween che langisage of classical Hollywond cinema
and many flms from the "east,” suchiss che works of Tarkowsky and Kore-eda. Although I rec-
ognize the danger of such 2 jgeneralizacion, it is tempting to conmect the narration—description
appasition toa much larger apposition becween craditionally Wesoern and Eastern ways of ex-
istence and philosophies——the drive of the Western subject to know and conquer che world
ouside versus the Buddhist emphasis on meditation and stasis. Scote McLoud, Understanding
Comics: The Fnvivible vt (Harper Perennial, 1994).
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Instead of narration and description, we may be better off thinking aboug
games in teems of nesrative actions and explorasion. Rather than being mrrated
ter the player herself bas to perform actions to move narrative fvz)rward—;-
ralking ro other characters she encounters in the game world, picking up ob-
jects, fighting enemies, and so on. If the player does nothing, the narrative
stops. From this perspective, movement through the game world is one of
the main nasracive actions. Bur this movement also serves the self-sufficiens
‘goa‘l of exploration. Exploring the game world, examining its details and en-
{oymg its images, s as important for the success of games such as Myst an&
its followers as progressing through the narrative. Thus, while from one
point of view, game narratives can be aligned with ancient narratives that are
also structured around movement through space, from anocher perspective
they are exact opposites. Movement through space allows the player to pm‘"-
gress through the narrative, but it is also valuable in itself. It is a way for the
player to explore the environment.

Narratology’s analysis of description can be a useful start in thinking
about exploration of space in computer games and other new media objects.
Bal states that descriptive passages in fiction are motivared by speaking
looking, and acting. Motivation by looking works as follows: “A Ci‘lﬂl’aﬂ:tﬂ;
sees an object. The description is the reproduction of what it sees.” Motiva-
tion by acting means that “the actor cacries out an action with an object. The
description is then made fully narrative. The example of this is the scene in
Zola's Le Bre in which Jacques polishes [strokes} every individual compo-
nent of his beloved locamotive."*

I conerast eo the modern novel, action-oriented games do not have thar
‘mwc‘h dialog, bue looking and acring are indeed the key activities performed
by al Pﬂlay‘enr. And if in modern fiction looking and acting are usually separate
activities, in games they more often than not occur together. As the player
mﬁnmrzﬁ across a door leading to anocher level, 2 new passage, ammunition for
ﬂhms machine gun, an enemy, ora “health potion,” be immediavely acts on these

obijects—opens & door, picks up ammunition or “health pmjim,” fires ar the
enemy. Thus nacrative action and exploration are closely linked together.

The central role of navigation through space, both as a tool un“rf‘ marration
and of exploration, is acknowledged by the games™ designers themselves.

48, Bal, Marratolsgy, 130-132.
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According to Robyn Miller, one of the two md@figners of My, “W’; are
creating environments to just wander avonnd imudem of. Peoph.e have been
calling it a game for lack of anything better, and we we. catled it a ‘Egamedat
rimes. But that's not what it really is; it’s a world# Rlcha:d 'G-.a.mo;u, ; e-
signer of the classic RPG Ultima series, mmn‘:asm“ g‘?n:.te des1gn m: ct:::
writing: “A lot of them [fiction writers} develop t]mmr. mc%mdua! cl ;mch
in derail, and they say whac is their problem in the ]:Jegmnmg, :tnd 15 £ eyI
are going to grow to learn in the end. That's not the method [ vg e :
have the world. I have the message. And then the characters are there to sup
£t d and the message.”
wz‘:i:;:ig the game as & navigation through space Esa common to ian;j;
across all genres. This includes adventure games (for instance, ZCur 3 ’
Lesel, The Journgywan Project, Tomb Rasder, Mysi), strategy %'amesf .ommand
and Conguer); role-playing games (Disbls, Finad Fd‘mmy);. flying, dnvu‘;i; a?}l
other simulators (Microsaft Flight Simulator), action games (Hexen, é azra 1
and, of course, first-person shooters fallowing in Dione’s steps (Qwa ;, -
reaf). These genres obey different conventions. In adventure games,‘ the us:;
explores a2 universs, garhering resounces. In scrategy games, the lgf; émiﬁf-
in allocating and moving resources and in risk :managemem*f. I;n RP s ‘Iwe
playing games), the user builds a chasacver and atfqmres slﬂ‘mllls‘,‘ \tﬁ;ﬁ m.:ﬂu‘m m‘[
is fme of self-improvement. The genre mmventuc?wns by themige w;; ?Th |
make it necessary for these games to employ a navigable space ‘mmr i wce blz
fact chat they all consistently do, therefore, mggest; m: [fw wthm‘ﬁwgamt
space represents a larger cultura! form. In other words, ‘m s somer ‘m‘mg t i_
cranscends computer games and in fact, as we wil% see iatwet,"cumprfwjd c:e ]
rure as well. Just like a database, navigable spzfce is 2 form tw EXist
fore computers, even if the computer becomes its perfect mem?m. .
Indeed, the use of navigable space is common z.a aﬂ!areas of new mi : d
During the 1980s, nEmMerous 3-D computer ammauons were o;ganm:l :
around a single, uninterrupted camera move chrough a comple?c an efnte :
sive set. In a typical animation, a camera would fly over mountain terrain, o

ppes. In con-
move through a series of -00Mms, OF MANEUVE past geometric shapes

49, McGoman and McCullaugh, Entertiainment i the Cyber Zone, 120,
50. Quoted in J. C. Herz, Joystick Nation, 155-136.
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trast bo both ancient myths and compurer games, this journey had no goal,
no purpose. In shore, there was no narrative. Here was the ultimate “road
mavie,” where navigation through space was sufficient in jrseff.

In the 1990s, these 3-D fly-throughs have come to constiture che new
genre of postromputer cinema and location-based entertainment—the mo-
tion simulator.>! By using first-person point of view and by synchronizing
the mowvernent of the placform housing the audience with the movement of
awirtnal camera, motion simulators recreate the experience of traveling in a
vehicle. Thinking about the historical precedents of 2 motion simulator, we
begin to uncover some places where che form of navigable space has already
manifested itself. They include Halek Tonrs and Scenes of the World, a popular
film-based atcraction that debuted at the St. Louis Fair in 1904; roller-
coaster rides; flight, vehicle, and military simulavors, which have used a
moving base since the early 1930s; and the fly-through sequences in 2001:

A Bpave Odyssey (Kubrick, 1968) and Star Wers (Lucas, 1977). Among these,
A Sperce Oedyssey plays 2 particularly importanr role; Douglas Trumbaull, who
since the late 1980s has produced some of the best-known motion-simulator
ateractions and was the key person behind the rise of the motion-simulator
phenomenon, began his career by creating ride sequences for this film.
Along with providing a key foundation for new media aesthetics, navi-
gable space has also become a new tool of labor. It is now a common way to
visualize and work with any dara. From scientific visualization to walk-
throughs of architectural designs, from models of a stock marker perfor-
mange 1o statistical datasets, the 3-D virtual space combined with a camera
model is the acrepted way to visualize all information. It is as accepted in
computer culture as charts and graphs were in 2 prine culture, 3
Bince navigable space can be used 1o represent both physical spaces and ab-
stract information spaces, it is only logical ¢har it has also emerged as an impor-
rant paradigm in human-computer interfaces. Indeed, on one level, HCI can be

Jt. For acritical analysés of the motion simulator phenomenon, see Erkki Huhtamo, “Phan-
tom Train to Technopiz,” in Minna Tarkka, ed., ISEA "04: The 5th Internations! Symposian on
Electronic Art Catalogue (Helsinki: University of Art and Design, 1994); “Encapsulated Bodies

in Motion: Simulators and the Quest for Total Immersion,” in Simon Penny, ed., Critical fumer
in Electrontc Media

32. See www.cybergeography.com.
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seen as a particular case of dara visualization, the data being compurer files
rather than molecules, anchirectural models, or stock market figures. Examples
of 3-D) navigable space interfaces are the Information Visualizer {Xerox Parc),
which replaces 2 flar desktop with 3-D rooms and planes rendered in perspec-
tive;® T_Wision (ART +COM), which uses 2 navigable 3-I) representation of
che earth as its inverface;>* and The Information Landscape (Silicon Graphics),
in which che user flies over a plane populated by data objecs.”

The original (i.e., the 19805} vision of cyberspace called for a 3-D space
of information to be traversed by a human user or, to use the term of William
Gibson, a "dara cowboy."*¢ Even before Gibson's fictional desceiptions of cy-
berspace were published, cyberspace was visualized in the flm Tron (Disney,
1982). Although Trom takes place inside a single compurer rather than a net-
work, its wision of users zapping through immaterial space defined by lines
of lighe is remarkably similar vo the one articulated by Gibson in his novels.
In an article that appeared in the 1991 anthology Cyberspace: First Steps, Mar-
cos Nowak still defined cyberspace as “a completely sparialized visualization of
all information i global information processing systems.” In the first part
of the 1990s, this vision has survived among the original designers of
VEML. In designing the language, they aimed to “create a unified concep-
tualizarion of space spanning the entire Internet, a spatial equivalent of
WIWW5® They saw VEML as a natural stage in the evolution of the Met
from an abstract data network toward a “perceptualized’ Interner where the
daca has been sensualized,” that is, represented in three dimensions.*®

53. Stuare Cand, George Robertson, and Jock Mackingly, “The Information Wisualizer, an
Infoemation Wodkplace,” in CHI *91: Human Factors in Compating Systems Cogference Provedings
(Mew York: ACM, 1991), 181-~186; availsble online at hoep:liwwwacm.orgfpubstarticles/
proceedings/chif 1 08844/p1 8 1-card/p 181 -card pdf.

S4. heepifwrwwacooom.def/projects/t_visiond.

55. hupeifwww.acm.orglsigchi/chi93/proceedings/panelstkm,_bdy.hum.

56, William Gibson, Newromancer (Mew York: Ace Books, 1984).

S7. Marcos Novak, “Liquid Archiveceure inCyberspace,” in Michael Benediler, ed., Cyberspare:
First Sieps {Cambridge, Mass.: MIT Press, 1991), 225-254.

SB. Mark Pesce, Peter Kennard, amd Anchony Parisi, “Cyberspace,” 1994, huep:/iwww.hyper-
real.oeg/~mpescefwww.himl,

59, Ihid.

The term cpberifuce is derived from another term-——oybernetics. In his 1947
book Cyberneatics, marhematician Norbert Wiener defined it as “the science of
control and communications in the animal and machine” Wiener conceived
of cybernetics during World War 1T when he was working on problems con-
cerning gunfire conrrol and automatic missile guidence. He derived che
term cybermetics from the ancient Greek word £yberweribos, which refers vo the
art of thie steersman and can be translated as "good av steering” Thus chie idea
of navigable space Lies at the very origins of the computer era. The steersman
navigating the ship and the missile traversing space on its way to a rarget
have given rise to a whole number of new figures—the heroes of William
Gibson, "data cowboys™ moving thiough the wast terrains of cyberspace;
“drivers” of motion simulators; computer users navigating through scien-
rific data sers and compurer data structures, molecules and genes, thie earth’s
atmosphere and che human body; and last bur not least, players of Doom,
Myst, and their endless imitations.

From one point of view, navigable space can legitimately be seen as a par-
ticular kind of an interface toa darabuagse, and thus something that does not
deserve special focus. T would like, however, to think of it also as a culoural
form iw its own right, not only because of its prominence across the new
media landscape and, as we will later see, its persistence in new media his-
tory, but also because, more than a database, it is 2 new form that may be
unique to new media. Of course, both the nrganization of space and its use
to represens or visualize something else have always been a fundamental
part of human culture. Architecture and ancient moemonics, city planning
and diagramming, geometry and topology, are just some of the disciples
and techniques that were developed to hatness space’s symbolic and eco-
nomic capital.® Spatial constructions in new media draw on all these ex-
isting traditions—but they are also fundamentally different in one key
respect. For the first time, space bawmer @ media type. Just as arher media
types——-audio, video, stills, and text—it van now be instantly transmireed,

stored, and retrieved; compressed, reformartted, streamed, flrered, com-

60. Michael Benedike exploces the relevance of some of these disciplines to the concept of cy-
berspace in the introduction to his grounidbreaking anthology Cyberspace: Firn Steps, which fe-
miains one of the best books on the topic of cyberspace.
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puted, programmed, and interacted with. In other words, all nperaci:ons
that are possible with media as a result of its conversion to computer data
can also now apply to representations of 3-D space.

Recent cultural theory has paid increasing attention to the @amguw of
space. Examples are Henri Lefebvre’s work on the politics amd ﬁtmhmpumgy
of everyday space, Michel Foucault's analysis of the Panopticon’s ropology as
2 model of modern subjectivity, the writings of Fredric J:amwmvm amd Dwxd
Harvey on the postmodern space of global capiralism, amd’ E@'wummd ‘:S?yas
work on political geography.®* At the same time, new rrtadm mwr«emg?s
and practitioners have come forward with many formulatfgm of how «cy‘. -
space should be structured and how computer-bas-e:i :;psma‘t rej?cnesn‘?;mmtmns
ﬁﬂght be used in new ways.5* Whar has received little :axt‘mm;ntznmm, however,
hm;th in culrural theory and in new media theory, is the jpa&fmwdlm wr:att?%my
of navigation through space. And yet, this category characterizes new me?na a5
it actually exists; in other words, new media spaces a:‘me :allwrwyza sﬂ‘m‘fcze:s‘ of nav-
igation. At the same time, a5 We will see fater in rhis &mﬁ:«r‘mn, t‘hw ‘categmy
also fits a number of developments in other culrural fields such as anthro-

gy and archirecture.
Pﬂl%iiu‘aﬁmar@# mcilr;ieaiong with a darabase, navigable space is am;@t‘ﬂhm lms‘y form
of new media. It is already an accepted way of interacting w.wth any kind ;0f
daca, a familiar interface in compurer games and motion simulators, and 2
possible form for nearly any compurting practice. Whydws c‘mfmpumer B;LE—
ture spatialize all representations and experiences (the library is :mep%ju " ];.
cyberspace; narrative is equared with traveling through :aupmrwe‘; all ‘m. s 0?
dara are rendered in three dimensions through compu;er wa@nz;m;mzzt
is spatialization (i ‘ bour time in |

Shall we try to oppose this spatialization (i.e., what a

61. Henri Letebwre, The Production of Space {Oxford; Blackwell, 15991 Misﬂhﬂ‘l F‘Dll.fwfﬂuh, Dris-
cipling.and Punish: The Birth of the Priron {Mew York: Pantheon Books, 1977}, Fredric Jameson,
ﬂm Genpolisival Aesthetic: Cinema and Space in the World System {Bloomingeon: Indians Univer-
o ' 1 A L - Bd-
siny Press, 1992)% David Harvey, The Condition of Postmodernity {Oncford: Blackwell, 1989% Ed-
ward Soja, Postmodern Gengraphies: The Reassertion of Spave in Critical Sucial Theory {London:
Verso, 1989} | .
62. See, for instance, Benedike, Cybergpacs Firat Stapr and che asticles of Marcos Novak
(http:j’i’vmmummdt.uc!la.rzém’-ma.mns]u

media?} And, finally, what are the aestherics of navigation chrough virtual
space?

Computer Space

The very first coin-op arcade game was called Computer Space. The game sim-
ulated a dogfight between a spaceship and a flying saucer. Released in 1971,
it was a remake of the first computer game, Spavewar; programmed on PDP-

1 ar MIT in 1962.% Both of these legendary games included the word space
in their ritles; and appropriately, space was one of the main characters in each
of them. In the original Sparewar, the players navigared two spaceships
around the screen while shooting torpedoes at one another. The player also
had to be careful in maneuvering the ships to make sure they would not get
too close to the star in the center of the screen that pulled them toward it.
Thus along with the spaceships, the player had to interact witch space itself.
And although, in contrast to such films as 2001, Star Whars, and Trom, che
space of Spacewer and Computer Space was not navigable—one could not move
through it—the simulation of gravity made it a truly active presence. Just
as the player had to engage with the spaceships, he also had to engage with
space itself.

This active creatment of space is the exception rather than the rule in new
media. Although new media objects favor the use of space for representations
of all kinds, virtual spaces are most often not true spaces but collections of
separate objects. Or, to put this in a slogan: There is no space in cyberspace.

To explore this thesis further, we can borrow categories developed by are
historians early in this cenvury. Alois Riegl, Heinrich WalHfin, and Erwin
Panofsky, the founders of modern art history, defined their field as the his-
tory of the representation of space. Working within the paradigm of cyclic
cultural development, they related the representation of space in art to the
spirit of entire epochs, civilizations, and races. In his 1901 Die Spatrimirche

Raunstindwzrie (The late-Romaan art indusery), Riegl characterized mankind's
cultural development as the oscillarion between two ways of understanding
space, which he called “haptic” and "opeic.” Haptic perception isolates the
object in the field as a discrete entity, whereas optic perception unifies

63, hetpefficwhen.com/the70s/197 | hrmd.
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objects in a spatial continmum. Riegl’s contemporary, Heintich Wk,
similarly proposed that the temperament of a period ot a nation expresses it-
self in 2 particular mode of seeing and representing space. Wolflin's Prin-
ciples of Art History (1913) plotved the differences between Renaissance and
baroque styles along five axes: linear/painterly; plane/recession; closed
formfopen form; multiplicicy/unicy; and clearnessfunclearness.® Erwin
Panofsky, another founder of modern art history, contrasted the “aggregare”
space of the Greeks with the “systematic” space of the Italian Renaissance in
his famous essay Perspective as Symbolic Form {1924-192%5).5* Panofsky estab-
lished a parallel berween the history of spatial representation and the evolu-
tion of abstract thought. The former moves from the space of individual
objects in antiquity to the representation of space as continuous and sys-
tematic in modernity. Correspondingly, the evolution of abstract thought
progresses from ancient philosophy’s view of the phiysical universe as dis~
contimaous and “aggregate,” to the post-Benaissance understanding of space
as infinite, homogeneous, isotropic, and with onitological primacy in relation
to objects—in short, as systematic.

We do not have to believe in grand evolutionary schemes in order to use-
fully rerain such categories. What kind of space is virtual space? At first
glance, the technology of 3-D computer graphics exemplifies Panofsky's
concept of systematic space, which exists prior to the objects in it. Indeed,
the Cartesian coordinate system is built into computer graphics software and
often inro the hardware irself.56 A designer launching a modeling program
is typically presented with an empty space defined by a perspectival grid; the
space will be gradually filled by the objects created. If the built-in message
of 2 music synthesizer is a sine wave, the built-in world of computer graph-
ics is an empty Renaissance space—the coordinate system itself.

Yet computer-generated worlds are actually much more haptic and ag-
gregate than optic and systematic. The most commonly wsed computer-

4. Heinrich Wolflin, Prindples of Are History, tians. M. D. Hortinges (New York: Diover
Publications, 1950},

65. Erwin Panofsky, Perspective os Symbolic Form, twans, Chriscopher 5. Wood MNew York: Zone

Books, 1991).
66. See my article “Mapping Space: Perspective, Radar, and Comipuser Graphics.”
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graphics technigue of creating 3-D worlds is polygonal medeling. The vir-
tual world creaced with this vechnique is a vacoum containing separate ob-
jeces defined by rigid boundaries. Whar is missing from compurer space is
space in the sense of medium-——an environment in which objeces are em-
bedded and the effect of these objects on each other, what Russian wiiters
and artists call prostranitvernaya sreda. Pavel Florensky, a legendary Russian
philosopher and are historian, described it in the wllowing way in the early
1920s: “The space-medium is objects mepped oneo space . . . We hawe seen
the inseparabilicy of Things and space, and the impossibility of representing
Things and space by themselves."™ This understanding of space also charac-
terizes a particular tradition of modem painting that stretches from Seurat
to Giacometti and de Kooning. These painters teied to eliminare che notions
of a distince object and empry space as such. Instedd they depicted a dense
field that occasionally hardens into something that we can read as an object.
Following the example of Gilles Delenze’s analysis of cinema as an aceivicy
of articulating new conceprs akin to philosophy,® it can be said that modern
painters belonging to this tradirion worked to articulate a particular philo-
sophical concepr in their painting—that of space-medium. This concept is
something mainstream computer graphics still has to-discover.

Another basic technique used in creating virtual worlds also leads o ag-
gregate space. It involves superimposing animared characters, still images,
digital movies, and other elements over a separate background. Tradition-
ally, this technique was used in video and computer games. Responding to
the limitations of the available computers, the designers of early games
wolld limit animation to a small part of a screen. 2-D animated objects and
characters called "sprites” were drawn over 2 static background. For ex-
ample, in Space Inseders the abstract shapes representing the inwvaders would
fly over 2 blank background, while in Pac-Man the tiny characrer moved
across the picture of a maze. The sprites were essentially animated 2-D cutouts
thrown over the background image at game time, so no real interaceion

67, Quoted in Alla Efimove and Lev Manowich, “Objece, Space, Culture: Inrroduction,” in
Tkstiera: Rivsisarn Essays on Visual Caltave, eds. Alls Ebmova and Lev Manowich (Chicage: Uni-
wversity of Chicago Press, 1993}, xovi.

68. Gilles Delenze, Cimras (Minneapolis: Universivy of Minnesota Press, 19861580,
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between them and the background rook place. In the second half of che
1990s, much faster processors and 3-I) graphics cards made it possible for
games to switch to real-time 3-Df rendering. This allowed for modeling of
visual interacrions between objeres and the space in which they were locared,
such as reflections and shadows. Consequently, the game space became more
of a coherent, true 3-I) space, rather than a set of 2-D planes uarelated to
each other. However, the limitations of earlier decades rerurned in another
area of new media—online virnual worlds. Because of the limited bindwidth
of the 1990s Internet, virtual world designers have to deal with CORSLraines
similar to and sometimes even more severe than those fared by game de-
signers two decades earlier. In online wirtual worlds, a typical scenario may
involve an avatar animated in real time in response to the user’s commands.
Theavatar is superimpaosed on a picrure of 2 room in the same way as in viden
games sprites are superimposed on backgrounds. The avatar is.controlled by
the user; the picture of the room is provided by a virrual-world operator. Be-
canse the elements come from different sources and are put together in real
time, the result is a series of 2-D planes rather than a real 3-D environment.
Although the image depicts characters in a 3-D) space, it is an illusion since
the background and rhe characters do not “know” about each orher, and no
interaction between them is possible.

Historically, we can connect the technique of superimposing animated
sprites on backgrounds to eraditional cell animation. To save fabor, animators
similarly divided an image between a static background and animated charac-
tess. In fact, the sprites of computer games can be thought of as reincarnated
animation characters, Yet the use of this technique did not prevent Fleischer
and Disney animators from thinking of space as a space-medium (to use Flo-
rensky's term), althou§h they created this space-medium in a different way
than did modern painvers. (Thus while the masses run away from serious and
«difficule” abstract arr to enjoy the funny and figurative images of carmoons,
what they saw was not that different from Giacomerti’s and de Kooning’s can-
vases.) Alehough all objects in cartoons have hard edges, the total anthropo-
morphism of the carcoon universe bireaks distinctions both beeween subjects
and objects and objects and space. Everything is subjected to the same laws of
strerch and squash, everything moves and rwists in the same way, everything is
alive to the same extent. It isas though everything—the character’s body, chairs,
walls, plates, food, cats, and so on—is made from the same bio-marerial. This
monism of the cartoon worlds stands in opposition to the binary ontology of
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computer worlds in which the space and the sprites/characrers appear to be
miade from rwo fundamentally different substances.

In summary, although 3-D) computer-generated virtnal worlds are usu-
ally rendered in linear perspective, they are really collections of separate ob-
jects, Aunreiaced to each other. In view of this, the commen argument that
3-I} computer simulations return us to Renaissance perspective and there-
fore, from the viewpoint of twentieth-century abstraction, should be con-
sidered regressive, turns out to be ungrounded. If we are to apply the
evolutionary paradigm of Panofsky to the history of vircual compurer space,
we must conchude chae it has not yet reached its Renaissance stage. I is seill
at the level of ancient reece, which could not conceive of space as a rotality.

Computer space is also aggregate yee in another sense. As ] already noteﬂ,
using the example of Doam, traditionally the world of 2 compurer game is not
a continuous space but a set of discrete levels. In addition, each level is also
discrete—it is a sum of rooms, corridors, and arenas built by the designers.
Thus rather than conceiving space as a totality, one is dealing with a se¢ of
separate places. The convention of levels is remarkably stable, persisting
across genres and numerous computer platforms.

If the World Wide Web and the original VEML are any indicarions, we
are not moving any closer toward systematic space; instead, we are embrac-
ing aggregate space as a new norm, both metaphorically and liverally. The
space of the Web, in principle, cannot be thought of as a coherent toraliry: It
is, rather, 2 collection of mumerous files, hyperlinked bur withour any over-
all perspective ro unite them. The same holds for actual 3-1-spaces on the
Internet. A 3-D scene as defined by a VRML file is a list of separate objects
thar may exist anywhere an rthe Inrernee, each created by a different person
v.mr a different program. A user can easily add or delete objects withour rak-
ing inwo account the overall strucrure of the scene.® Just as in the case of a
database, the narrative is replared by a list of items; a roherent 3-I scene be-

comes a list of separate objects.

With its metaphors of navigarion and homesteading, rthe web has been
compared to che American Wild Wese. The spatialized Web envisioned by
VML (itself a product of California) reflects the rreatment of space in

6%, Jobn Hareman and Josie Weenecke, The VRML 2.0 Handbosk.
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American culture generally, in its lack of arrention to any zone that is not

fanctionally used. The marginal areas that exist berween privately owned

houses, businesses, and parks are left to decay. The VRML universe, 25 de-
fined by software standards and the default settings of sofeware tools, pushes

this tendency to the limit: It does not contain space as such but only objects
that belong to different individuals. Obviously, the users can modify the de-
fault sectings and use the tools to create the opposite of what the default val-
ues suggest. lo fact, the actual muti-user spaces built on the Web can be seen
precisely as a reaction against the anticommunal and discrete nature of
American society, an attempt €0 compensate for the much discussed disap-
pearance of traditional community by creating virtual ones. {Of course, if we
follow the nineteenth-century sociologist Ferdinand Tonnies, the shift from
readicional close-knit scale community to modern impf:rstapal society had al-
ready caken place in the nineteenth century and was an inevitable side-effect
as well as prerequisive for modernization.y® However, it is important that
the ontology of virtual space as defined by software itself is fundamentally
aggregare, a set of objects without 2 unifying point of view.

Art historians and literary and film scholars have tradicionally analyzed
the structure of cultural objects as reflecting larger culrural patterns {for
instance, Panofisky's reading of perspective); in the case of new media, we
should look not only at the finished objects but first of all at the sofrware
tools, their organization and defanlt sertings.™ This is pacticularly ﬁm]pm»f—‘
tant because in new media the relation between production tools and media
objects is one of coninuiry; in fact, it is aften hard ro establish the bourdary
betrween them. Thus we may connect the American ideology of democracy
wich its paranoid fear of hierarchy and centralized control with the flar struc-
ture of the Web, where every page exists on the same level of importance as
any other and where any two SoUrCes connected through hypeﬂlimkmig have
equal weight. Similarly, in she case af wirtual 3-D spaces on the ‘ng‘,‘ the lladk
of 2 unifying perspective in US. culture, whether in the space of an Ameri-

70. See Ferdinand Tonnies, Community and Society, trans. Charles . Loomis ‘L'E‘HSF Laosing:
Michigan State University Press, L%37) o

71. Oneé important exception was the appanaas theory developed by fitm thesreticians in the
1970s.

can city or in the space of an increasingly fragmented public discourse, can
be correlared with che design of VRML, which substitutes a collection of ob-
jects for a unified space.

The Poetics of Navigation

In girder to analyze computer representations of 3-D space, [ have used the-
ories from early art hiscory, buc it would not be hard to find other cheories
that could work as well. Navigation through space, however, is a different
matver. While art history, geography, anthropology, sociolegy, and other dis-
ciplines have come up with many approaches o analyze space as a static, ob-
jectively existing structure, we do not have the same wealth of concepts to
help us think about the poetics of navigation through space. And yer, if lam
righe v claim that the key feature of compurer spac% is its navigability, we
need to be able to address this feature theoretically.

MAs a way to begin, we may take a look at some of the classic navigable
computer spaces. The 1978 project Aspen Movie Map, designed ar the MIT
Architecture Machine Group, headed by Nicholas Negroponie {the group
later expanded into the MIT Media Laboratory), is acknowledged as the fiest
interactive virtual navigable space, and also as the first hypermedia program
ter be shown publicly. The program allowed the user o “drive” through rhe
city of Aspen, Colorado. At each intersection the user was able to select anew
direction using a joystick. T construct this program, the MIT team drove
through Aspen ina car taking pictures every three meters. The picrures were
then stored on 2 set of videodiscs. Responding to the informarion from the
joystick, the appropriate picrure or sequence of pictures was displayed on the
screen. Inspired by a mockup of an airport used by Isrzeli commandos to
train for the Entebbe hostage-freeing raid of 1973, Aspew Movie Map was a
simulator and, therefore, its navigation modeled the real-life experience of
moving in a car with all its limivations.™ Yet its realism also opened up a new

set of aesthetic possibiliries, which, unfortunately, later designers of naviga-
ble spaces did not explore further. They relied on interactive 3-D computer
graphics to construct their spaces. In contrast, the designers of Asper Movie
Map utilized a set of phovographic images; in addition, because the images

72. Svewart Brand, The Aledie Lok (Mew York: Penguin Books, 1988}, 141.
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were taken every three meters, the result was an interesting sampling of
three-dimensional space. Although in the 1990s Apple’s QuickTime VR
technology made this technique quite accessible, the idea of constructing a
lasge-scale virtual space from phorographs ora video of a real space was never
systematically attempted again, despite the fact that it opens wp wigue ass-
thetic possibilities not available with 3-D computer graphics.

Jeffrey Shaw's Legible City (1988-1991), another well-known and infu-
eatial computer navigable space, is also based on an existing city.™ As in As-
pen Movie Map, the navigation also simulates a real, physical situarion, in this
case, riding a bicycle. Its virtual space, however, is not tied to the simulation
of physical reality: it is an imaginary city made from 3-D letrers. In contrast

to most navigable spaces whose parameters are chosen arhitrarily, every value

of virtual space in Legible City (Amsterdam and Karlsruhe versions) is derived
from the acrual existing physical space it replaces. Each 3-D letterin the vir-
tual city corresponds to an actual building ina physical city; the lerter’s pro-
portions, color, and location are derived from the building it replaces. By
navigating through the space, the user reads the texts composed by the let-
ters; these texts are drawn from the archive documents describing the city’s
history. Through this mapping, Shaw foregrounds, or, more precisely,
“stages,” one of the fundamental problematics of new media and the com-
puter age as a whole—the relarion hetween the virrual and the real. In his
other works Shaw has systematically “staged” other key aspects of new me-
Jia such as the interactive relation between the viewer and the image, or the
discrete quality of all compurer-based representations. Legible City func-
tions not only as a unique navigable virtual space of its own, bur also as a
comment on all the other navigable spaces. It suggests that instead of cre-
aring virtual spaces thas have nothing todo with actnal physical spaces, or
spaces thar are closely modeled after existing physical structures, such as
towns or shopping malls (chis holds for most commercial virtual worlds and
VR works), we may take a middle road. In Legible Cizy, the memory of the
real city is carefully preserved withoue sucoumbing to illusionism; the vir-

73, Manuela Abel, ed., Joffrey Shatp—A User's Ml (Kazlsruhe, Germany: ZEM, 1997},
127-179. Three diffevent versions of Legible Ciry were created based on the plans of Manhat-
tan, Amsterdam, and Kadsrube.
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tual representation encodes the city's genetic code, its deep strucrure racher
than its surface. Through this mapping Shaw proposes an ethics of the vir-
rual. Shaw suggests that the virrual can a¢ least preserve the memory of the
real it replaces, enceding its structure, if not its aura, in a new form.
Alehough Legibde City was a landmark work in that it presented a sym-
belic rather than illusionistic space, its visual appearance in many ways re-
fiecred the default real-time graphics capability of SGI workstations on
which it was running: flat-shaded shapes attenuated by a fog. Char Davies
and her development ream at SoftImage have consciously addressed the goal
of creating a different, more painterly aesthetic for the navigable space in
their interactive VR installarion Osmose {1994—1995).7% From the point of
view of the history of modern art, the result hardly represented something
new. Osmose simply replaced the usual hard-edge, polygonal, Cézanne-like
look of 3-D computer graphics with a sofrer, more armospheric, Renoir- or
late Monet-like environment made of translucent rextures and flowing par-
ticles. Yet, in the context of other 3-D virtual worlds, it was an imporant
advance. The “soft” aesthetic of Ouwase is further supported through the use
of slow cinematic dissolves between its dozen or so worlds. Like in Aspen
Movie Map and Legible City, the navigation in Osmoge is modeled on a real-life
experience, in this case, scuba diving. The “immersant” controls navigacion
by breathing: Brearhing in sends che body upward, while breathing out
makes it fall. The resulring experience, according to the designers, is one of
Aoating, rather than flying or driving, typical of virtual worlds. Another im-
portant aspect of Osmase’s navigation is its collective characrer, While only
one person can be “imumersed” at a time, the audience can witness her or his
journey through the virtual worlds as it unfolds on a large projection screen.
A the same size, another cranslucent screen enables the audience to observe
the body gestures of the “immersant” as a shadow-silbouetee. The “immer-
sant” thus becomes a kind of ship captain, taking rhe audience along on a
journey; like a caprain, she gocupies a visible and symbolically marked posi-
tion, being responsible for the audience’s aesthetic experience.
Tamds Waliczky's The Fovert (1993) liberared the virtual camera frem its
enslavement to the simulation of humanly possible navigarion—mwalking,

74. heep:ifwww.softimage.com/Projects/Osmosed,

The Fosms

261



driving a car, pedaling a bicycle, scuba diving. In Te Forest the camera slides
through the endless black-and-white forest in a series of complex and melan-
cholic mioves. If modern visual culture exemplified by MTV can be thought
of as a mannerist stage of cinema, its perfected techniques of cinemarogra-
phy, mise-en-scéne, and editing self-consciously displayed and paraded for
its own sake, Waliczky's film presents an alternative response to cinema’s
classical age, which is now behind us. In this metafilm, the camera, pare of
cinema’s apparatus, becomnes the main characrer (and in this respect, we can
connect The Forest to another metafilm, Man with & Movie Camera). On first
glance, the logic of camera movements can be identified as the quest of a hu-
man being trying to escape from the forest (which, in reality, is just a single
picture of 4 tree repeared over and over). Yet just as in some of the animated
fitms of the Brothers Quay, such as The Streez of Crocodiles, the vircual camera
of The Fovest neither simulaces patural perception nor does it follow the stan-
dard grammar of cinema’s camera; instead, it establishes a distinct system of
irs ownr. In The Strest of Crovadiles, the camera snddenly takes off, rapidly mov-
ing in a straight line parallel toan image plane, as though mounted on some
robotic arm, and just as suddenly stops to frame a new cotner of the space.
The logic of these movements is clearly mon-humag; this is the vision of
some alien creature. In contrase, the camera mever stops at all in The Forest,
the whole film being one uninterrupted camera trajectory. The camera sys-
tem of The Forest can be read as a commentary on the fundamentally am-
biguous natune of compurer space. On the one hand, while not indexically
tied to physical reality or the human body, computer space is isotropic. In
contrast to human space, in which the werticality of the body and the direc-
tion of the horizon are two dominant directions, computer space does nut
privilege any particular axis. In this way it is similar to the space of El Lis-
sitzky’s Prouns and Kazimir Malevich's suprematist compositions—an ab-
stract cosmos, unencumbered by either earth’s graviey or the weight of 2
human body. (Thus the game Spaemer with ivs simulated gravicy got it
wrong!) William Gibson's term “matrix,” which hie used in his novels vo re-
fer to cyberspace, caprures well this isorropic quality. Bur, on the other hand,
computer space is also the space of a human dweller, something used and
traversed by a user, who brings her own anthropological framework of hori-
zonrality and werticality along with her. The camera system of The Forest
foregrounds this double character of computer space. While no human bg-
uires or avatars appear in the film and we are never shown either the ground
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or the sky, it is centered around a stand-in for the human subject—a tree.
The constant movements of the camera along the vertical dimension
throughour the film—semetimes getting closer to where we imagine the
ground plane is located, sometimes moving roward (but again, ‘never actu-
ally showing) the sky—can be interpreted as an attempt to negotiace be-
tween isotropic space and the space of human anthropology, wich its
horizonrality of the ground plane and the horize:.cal and wertical dimension
of humian bodies. The navigable space of Tée Foress chus mediates between
human subjectivicy and the very different and ultimarely alien logic of a
computer-—the ulrimate and omnipresent Other of our age.

While the works discussed so far all create virtual navigable spaces,

George Legrady’s interactive compiiter installation Jransitions Spaces (1999)
moves from che virtual back to the physical. Legrady locates an already ex-
isting architertural navigable space (the Siemens headquarcers building in
Munich} and makes it intoan “engine” thar triggers chree cinematic projec-
tions. fAs regular office employees and visitors move through the main en-
trance section and second-level entrancelexit passageways, their mations are
picked up by cameras and are used ro control the projections. Legrady writes
i his installation proposal: .
As the speed, location, timing, and number of individuals in che space control the
sequence and timing of projection sequences, the audience will have the opportunicy
to “play” the system, that is, engage consciously by interacting with the camera sens-
img vo conteol the nacrative How of the installation.

Al three projections will comment on the notion of “transitional space” and nar-
rarive development. Image sequences will represent transitional states: from noise
covered to clear, from empty to full, from open to closed, from dark to [i ghe, from
out of focus to in-focus.?

Legrady’s installation begins to explore one element in the "vocabulary” of
the navigable space “alphabet”—the transition from one stare to another.
{Ocher potential elements of this alphaber include the characrer of trajec-
tory; the partern of the user's movement—for instance, rapid peometric

3. George Legrady, Transitional Spacer [Mumich: Siemens Kuleur Programm, 1999), 5.
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movement in Dioors wersus wandering in Myss; possible interactions be«rwe.fn
the user and the space, such as the character acting as a center of pempactffwe
in Waliczky's The Garden (1992); and, of course, the architecture of space it-
self.) Earlier I invoked a definition of narrative by Bal that may be too re-
strictive in relation to new media. Legrady quotes anocher, much b’m.adﬂ?
definition by literary theorist Tzvetan Todorov, according to whom mn'mm{al
narrative involves the passage from “one equilibium to another” {or, in dif-
fecent words, from one state to another). Legrady’s installation suggests that
we Tcan think of a subject’s movement from one “srable” point in spe?.ce toan-
other {for instance, moving froma lobby to a building toan office} like a nar-
rative; by analogy, we may also think of a transition from one S[’c‘f’DE ofa x?ew
media object to another {for instance, from a noisy 1magle toa nmwe—i?ree m?-
age)asa minimal narrative, For me, the second analogy 15 ;more problemaric
than the first, because, in contrast toa literary narrative, it is .harc! o say what
constitutes a “state of equilibrium” in a typical new media ohject. Never-
theless, rather than concluding that Legrady’s installation does oot really
create narratives, we should recognize it instead as an impcmaftt.example u?f
a whole trend among new media artists—exploration of the minimal condi-
i narrative in new media.
no;:::wf the compueer spaces just discussed, from Aspen Mwif? Map to For-
ext, establishes a distinct aesthetic of its-own. Howwer,‘ the majoricy -of nav-
igable virmal spaces mimic existing physical reality w‘1thﬂmt ptrrc'sposmg any
d theoretical traditions can the

coherent aesthetic program. What artistic an :  che
them more interestings

designers of navigable spaces draw upon to make ore
Oine obvious candidate is modern architecture. From Melmkov: Le Cor-
busier, and Frank Lioyd Wright to Archigram and Bernard Ts..chu:m, modern
architects have elabofated a variety of schemes for stmctunflg and concep-
rualizing space to be navigated by users: We can look, f?r immnc?’ at t.he
1925 USSR Pavilion (Melnikov), Villa Savoye {Le Corbusier), Walhng Cx‘ty
{Archigram), and Parc de la Villette (Tschumi).”® Even r’nﬂre :elévant f§ :!1?
rradition of “paper archirecture”—designs thar were not mtf:mdf:d tobe buile
and whose authors therefore felt unencurmbered by the limitations of mare-

vescr of computer-based virrual spaces,

discussion of the Azchigram group in the con
e (Bfunich: Prestel, 1997), 74 -76.

see Hans-Peser Schwary, Media-Ari-History: Media Munenms

rials, gravity, and budgets.™ Another highly relevant tradition is film archi-
teceure.™ As discussed in the “Language of Cultural Inverfaces” section, the
standard interface co computer space is the virtual camera modeled after the
film carnera rather than a simulacion of unaided human sight. After all, film
architecture is architecoure desigmed for navigation and exploration by a film
CAmera.

Along with different architertural tradicions, designers of navigable
spaces can find a wealth of relevant ideas in modern art. They may consider,
for instance, the works of modern artists sitwated between art and architec-
ture, which, like the projects of paper architects, display a spatial imagina-
tion freed from the questions of utility and economy—the warped worlds of
Jean Dubuffer, mobiles by Alexander Calder, earth works by Robert Smith-
son, moving-text spaces by Jenny Holzer. While many modern arvists felt
compelled to create 3-D structures in real spaces, others were satisfied with
painting wirtual worlds: Think, for, instance, of the melancholic cityscapes
of Giorgio de Chirico, the biomorphic worlds of Yves Tanguy, the economi-
cal wireframe structures of Alberto Giacomerti, and the existential land-
scapes of Anselm Kiefer. Besides providing us with many examples of
imaginative spaces, both abstrace and figuravive, modern painting is relevanc
to the design of virtual navigable spaces in two additional ways. First, given
that new media are most often experienced, like paintings, via a rectangular
frame, wvirrual architeces can study how painters orgamized their spaces
within che constezints of a recrangle. Second, modern painters who belong
to-what 1 call the “space-medium tradition” elaborated the concept of space
as a homogeneous, dense field, where everything is made from the same
“stulff"—in contrast to architects who always have to work with the basic di-

chotemy berween built structure and empry space. And although the vircual
spaces that have thus far been realized, with the possible exception of Dsmase,
accept the same dichotomy berween rigid objects and the void between

TV, See, for instance, Visionary Architects: Bmlles, Ledosx, Leguen (Houston: Universicy of St
Thomas, 1968); Heinrich Klorz, ed., Paper Arnditecsre: New Projects frons tbe Sevier Union
{Frankfure: Deursches Archicekrurmusenm, 1588).

78. Ses, for instance, Diecrich Meumann, ed., Fille Architeture: Ser Denigns frwn Metropalis to
By Rovmer (Munich: Prestel, 1995).



them, on the level of material oeganization they are intrinsically related o
the monistic oatology of modern painters such as Marta, Giacometti, or Pol-
lock, for everything in them is also made from the same material-—pixels,
on the level of surface; polygons or voxels, on the level of 3-I) representation.
Thus virtual computer space is structurally closer to modern painting than
it is to architecture.

Along with painting, a genre of modern are with particular relevance to
the design of navigable virtual spaces is installation. Seen in the concext of
new media, many installations can be thought of as dense multimedia in-
formation spaces. They combine images, video, texts, graphics, and 3-Dele-
ments within a spatial layout. While most installations leave it up to the
viewer to determine the order of “information acoess” to cheir elements, one
of the most well-known installation artists, [lya Kabakov, elaboraved a sys-
rem of serategies to structure the viewer's navigation rhrough his spaces.™ In
most installations, according o Kabakov, “the viewer is complerely free be-
cause the space surrounding her and the installation remain completely in-
different 1o the installation it encloses.”™ In contrast, by creating a separate,
enclosed spare with carefully chosen proportions, colors, and lighting within
the larger space of 2 museum or 2 gallery, Kabakov aims to completely “im-
merse” the viewer inside his installacion. He calls this installarion typea “ro-
tal installation.”

For Kabakow, 8 "toral” installation has a double idensicy. On the one hand,
it belongs to the plastic arts designed to be viewed by an immobile specta-
tor—painting, sculpture, acchitecture. On the other hand, it also belongs v
time-based arvs such as theater and cinema. W can say the same about wir-
tual navigable spaces. Another concept of Kabakov directly applicable to
virtual space design is his distinction between the spatial structure of an in-
stallation and its dramaturgy, that is, the time-space structure created by the
movement of a viewer through an installarion.® Kabakov's strategies of
dramaturgy include dividing the total space of an installation into two or
more connected spaces and creating a well-defined pach through the space

79. Hya Kabakow, O the “Toral Installation” (Boan: Cantz Verlag, 1995).
80. Ibid., 125, Thisand the following translations from the Russian texe of Kabakovare mine.
81, Ibid.,200.

that does not preclude the viewer from wandering on her owin, yet prevents
her from feeling lost and bored. To make such a path, Kabakov constructs
corridors and abrupt openings between objects; he also places objects in
strange places to obstruce passage. Another strategy of the “toral installa-
tion” is the choice of pacticular kinds of narratives that in and of themselves
lead to sparialization. These are narratives chat take place around a main
event that becomes the center of an installacion: “The beginning [of the in-
stallation] leads to the main event {of the narrative] while the last part exists
after the event took place” Yet another strategy involves the positioning of
rext within the space of an installarion as a way to orchestrace the attention
and navigation of the viewer. For instance, placing two to three pages of text
at & particular point in the space creates a deliberate stop in the navigation
rhythm.?? Finally, Kebakow “directs” the viewer mmﬂmep alternating between
focusing her attention on particular details and the installation as a whole.
He describes these two kinds of spatial attention (which we can correlate
with haptic and optic perception as cheorized by Biegl and others) as folloves:
“wandering, total {"summarnaia®) orientation in spare—and active, well-
aimed ‘taking in" of the partial, the small, the unexpected "3
All these strategies can be directly applied to the design of virmual navi-
gable spaces (and interactive multimedia in general}. In particular, Kabakov
is very successful at making viewers of his installations read carefully rhe sig-
nificant amounts of text included in them—something thar represents a
conseant challenge for new media designers. His constant concern is the
viewer's attention and reaction to what she will encounter: “The reaction of
the wiewer during her movement through the installacion is the main con-
cern of the designer . . . The loss of the viewer's attention is the end of the in-
sealfation.™ This focus on the viewer offers an important lesson for new
media designers, who often forget that what they are designing is not an ob-
ject in ieself bur a viewer's experience in time and space.
I have purposefully used the word snategy to refer to Kabakow's tech-
niques. To evoke the terminology of Michel de Certean’s The Pradtice of
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Ewerydzy Life, Kabakov uses strategies to impose a parricular marrix of f«p?um,
time, experience, and meaning on his viewers; they, in turn, use “tactics” wo
create their own trajectories (this is a term actually used by de Certeau)
within this matrix. If Kabakov is perhaps the most accomplished architect
of navigable spaces, de Certeau could very well be their best thememi&cﬂm.
Like Kabakow, he never deals with computer media directly, and yet The
Practice of Everyday Life contains a multimude of ideas directly applicable ro
new media. His analysis of the ways in which people employ “ractics” 1o cre-
ate their own trajectories through the spaces defined by others {both
metaphorically and in the case of spatial tactics, literally) offers a good model
for thinking about the ways in which compurer users navigate through com-

puter spaces they did not design:

Although they are composed with the wocabularies of established languages (those
of television, newspapers, supermarkets of established sequences) and although they
cemzin subordinared to prescribed syneactical funms {remporal modes of schedules,
paradigmatic orders of spaces, etc., the trajectories trace out the rules of other in-
serests and desires that are neither determined, nor raptured by, the system in which

they develop.®

The Navigator and the Explorer
Why is navigable space such a popular construct in new media? What ave
the historical origins and precedents of this form?

In his famous 1863 essay “The Painver of Modern Life,” Charles Bau-
delaire documented the new modern male urban subject—ithe :ﬂlﬁmeu:;m“‘
{Recent writings on visual culture, film theory, cultural history, anld wcgfber-
culture have invoked the figure of the fidneur much oo often; my justifica-
vion for inwoking it once again here is that I hope ro use irin new wwm,? f’m
anonymous observer, the fldneur navigates through the space of & Parisian
crowd, mentally recording and immediately erasing the faces arrzld figures of
passersby. From time to time, his gaze meets the gaze of a passing woman,

5. De Certean, The Pracrice of Everyday Life, wviii. o
86. Charles Baudelaire, “The Painter of Modera Life,” in My Heart Laid Bave wud Ocher Prose

Writings (London: Soho Book Company, 19861

engaging her in a split-second virtual affair, only to be unfaithful vo her with
the nexr female passetby. The fldneur is only truly at home in one place—
moving through the crowd. Baudelaire wrires: “Ti the petfect spectator, the
impassioned observer, it is an immense joy to make his domicile amongst
numbers, amidse flucreation and movement, amidst the fugitive and ink-
nite . . . To be away from home, and vet to feel ar home; ro behold the world,
to be in the midst of the world and yet to remain hidden from the world.”
There is a theory of navigable virrual spaces hidden here, and we can turn to
Walrer Benjamin to help us in articulating it. According to Benjamin, the
Haneur’s navigation transforms the space of the city: “The Crowd is the veil
through which the familiar city lures the flinenr like a phantasmagoria. In
ie the city is now a landscape, now a room.™ The navigable spare is thus a
subjective space, its architecrure responding to the subject’s movernent and
emotion. In the case of the Aineur moving through the physical ciry, this
transformation, of course, only happens in the Sineur’s perception, but in
the case of navigation through a virtual space, the space can lirerally change,
becoming a mirror of the user's subjectivity. The vircual spaces built on chis
principle can be found in Waliczky's The (Garden and also in the commercial
film Dark City (Proyas, 1998),

Following European tradition, the subjectivity of the flineur is deter-
mined by his interaction with a group—even though it is a group of
strangers. In place of the close-knit community of the smalil-scale tradicional
saciety (Gemeinschaft), we now have the anonymous associarions of modern
society (Gesellshaft).*® We can interpret the fdneur's behavior as a response
to this historical shift. It is as though he is trying to compensate for che loss
of a close relationship with his group by inserting himself inro the anony-
mous crowd. He thus exemplifies che historical shift from Gemeinschaft to
Gesellshaft, and the fact that he only feels ac home in a crowd of strangers
shows the psychological price paid for medernization. Still, the subjectivity
of the flaneur is, in essence, intersubjectivity—an exchange of glances be-
tween him and other human beings.

87. Walter Benjamin, “Paris, Capital of the Nineteenth Century,” in Refections (New York:
Schocken Books, 1986}, 156.
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A very different image of avigation through space—and of subwj\‘e«:‘tiw‘r-

ity—is presented in the novels of nineteenth-century American wrirers such
as James Fenimore Cooper (1789-1851) and Mark Twain (1835-1910). TTﬂ'ne
main character of Cooper's novels, the wilderness scout Matty Bumppo, alias
Leatherstocking, navigates through spaces of parure rather than m]lmrem
Similacly, in Twain's Huckleberry Finn, the narrative is organized around the
voyage of the two boy heroes down the Mississippi River. Instead of the
chickness of the urban human erowd, the milieu of 2 Parisian fidnent, the he-
roes of these American novels are most at home in the wilderness, away from
the city. They navigate forests and rivers, overcoming obstacles and fighting
enemies. Subjectivity is constructed through conflicts between the subject
and nature, and berween the subject and his ememies, rather than through
interpersonal relations within a group. This stoucture finds its ultimate ex-
pression in the unigue American form:, the Western, and its hero, the comr-
boy—a lonely explorer who only occasionally shows up in town m' ger a
drink at the saloon. Racher than providing a home for the cowboy, as it does
for the Baneur, the town is a hostile place, full of conflict which eventually
erupts into the inevitable showdown.

Both the Aaneur and the explorer find their expression in different sub-
ject positions, or phenotypes, of new media users. Media theoretician and ac-
tivist Geert Lovink describes the figure of the present-day media user and
Net surfer, whom he calls “the Data Dandy” Although Lovink's reference is
Oscar Wilde rather than Baudelaire, his Data Dandy exhibits behaviors that
also qualify him to be called a "Data Flaneur” “The Met is to the electronic
dandy whar the metropolitan street was for the historical dandy.®® A perfect
aesthete, the Data Dandy loves to display his private and totally irrelevant
collection of data to other Net users. “Wrapped in the finest facts and .the
maost senseless gadgers, the new dandy deregulaes the time economy of the
info = money managers . . . if the anonymous crowd in the streets was the
audience of the Boulevard dandy, the logged-in Met-users are thar of the data
dandy"?® While displaying his danidyism, the data dandy does not W@ﬁ: .mx:nr
be abowe the coowd; like Baudelaire's flanenr, he wants vo lose himself in jts

89, Adilkno, The Media Archive (Brookdyn, Mew York: Autonomedis, P8, T
o0, Bhid., 100

Chapter 5

mass, to be moved by the semantic vectors of mass media icons, themes, and
trends. As Lovink points out, a data dandy “can only play with the rules of
the Net as a non-idencity. What is exclusivity in the age of differenciation?
. . . Daradandyism is born of an aversion to being exiled into a subcubture of
ene’s own."" Although Lovink pesitions the Data Dandy exclusively in data
space {"Cologne and pink stockings have beens replaced by precious ]lmel”}},
the Data Diandy does have a dress code of his on. This look was popular
with new media arvists of the 19905—no labels, no distince design, no
bright colors or extravagant shapes—a non-identicy that is nevertheless pal
raded as style and, in face, is cacefully construcred (as I learned while shop-
ping in Berlin in 1997 with HRussian netartist Alexei Shulgin), The
designers who best exemplify this style in the 1990s are Hugo Boss and
Prada, whose restrained no-style style contrasts withthe opulence of Versace
and Gueci, the stass of the 1980s era of exess. The new style of non-identicy
corresponds perfectly to the rise of che Net, where endless mailing lists,
newsgroups, and sites delude any single ropic, image, or idea: “On the Met,
the only thing which appears as a mass is informarion irself. . . . Today’s new
theme is tomerrow’s 23 newsgroups.”s?

If the Met surfer, who keeps posting to mailing lists and newsgroups and
accumularing endless data, is a reincarnation of Baudelaire’s flidneur, the user
navigating a virtual space assumes the position of the nineteenth-century ex-
plorer, a chamcrer from Cooper or Twain. This is particularly true for the
navigable spaces of computer games. The dominance of spatial exploration
in games exemplifies the classical American mythology in which the indi-
vidual discowers his identity and builds character by moving throngh space.
Correspondingly, in many American novels and short stories (O. Henty,
Hemingway}, narrative is driven by the chardcter’s movements in the out-
side space. In conerast, nineteenth-century European novels do not feature
much movement in physical space because the action takes place in a psy-

chological space. From this perspective, miost computer games follow the
logic of American rather than European narratives. Their heroes are not de-
veloped, and their psychology is not represented. But as these heroes move

91. Ibid.
92. Thid.




through space, defeating enemies, arquiring ‘resources, amd; more impor-
tantly, skill, they are “building character” This is particularly true for Role
Playing Games (RPG}, whose narrative is one of self-improvement. Bur it
also holds true for other game genres (actiomn, adventure, simulators) that put
the user in command of a character (Doam, Maris, Towmd Raider). As tae char-
acter progresses through the game, the game player acquires new skills and
knowledge. She learns how to outwit the mutants lurking in the levels of
Deom, how to defeat the enemies with just a few kicks in Toneh Raider, how to
solve the secrets of the playful world in Maris, and so on.>
While movement through space as 2 means of building character is one
cheme of American frontier mythology, another is exploring and “culturing”
unknown space. This theme is also reflected in the stoucture of computer
games. & typical game begins at some point in a large, unknown space; in
the course of the game, the player has to explore this space, mapping out its
geography and unraveling itssecrets. In the case of games organized into dis-
crete levels such as Doom, the player has to investigate systematically all the
spaces of a given level before he can move to the next level, In other games
taking place in one large territory, the game play gradually involves larger
and larger parts of this territory (Adveniure, Waar Craf?).

Alrhough I Focus in this section on navigating a space in a liveral sense,
that is, moving through a 3-D virtual space, this concept is alse a key
metaphor in the conceptualization of new media. From the 1980s comoepr of
cyberspace to 1990s software such as Metscape Navigator, interacting with
computerized data and media has been vonsistently framed in spatial tenms.
Computer scientists adopted this metaphor as well: They use the verm nav-
igation to refer vodifferent methods of rganizing and accessing hypermedia,
even though a 3-D vistual space interface is not at all the most common
method. For instance, in his Elements of Hypermedia Design, Peter Gloor lists
“seven design concepts for navigarion in dataspace™: linking, searching, se-
quentialization, hierarchy, similarity, mapping, guides and agents 34 Thus,

“navigating the Internet” includes following hyperlinks, using menus

93, This narrative of macuration can zlsobe seen ssa particular case of an initiation ceremony,
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commonly provided by Web sites, as well as using search engines. If we ac-
cept this spatial metaphor, both the nineteench-century llEMmpmn flineur
and the American explorer find their reincarnation in the figure of the net
surfer. We may even correlate these two historical figures ‘Wiw;:ha the names of
the Ewmw most popular Web browsers: the 84neur of Bawdelaire—Netscape
Mavigaor; the explorer of Cooper, Twain, and Hemingway—Internet Ex—
pﬂmer iOf course, names aparr, rhese rwo browsers are functionally quite
similar. However, given that they both focus on a single wser navigatin
through Web sites rather than more communal experiences, such as wewi
groups, mailing lists, text-based chat, and IRC, we can say that they bﬁw-
lege t%me explorer racher than the fldneur—a single user nzu;wi garing arhmﬁgh
an unknown territory rather than 2 member of a group, even if’this.’ Broup is
a crowd of strangers. And although different software solutions have been
developed to make Internet navigation more of a social experience—rfor in-
stance, allowing remote users to navigate the same Web site together, si-
mulfaneously, or allowing the user to see who has alveady ﬁccessve?dl a
particular documene—individual navigation through “history-free” 4 ‘
was still the norm at the end of the 1990s. e -

King-Eye and Simulators

I have ;‘xeseuted two historical trajectories: from fidneur to Net surfer. and
fr‘om nineteenth-century American exploser to the explorer of navig,ahﬂe
virtual space. It is also possible to construct another trajecrory, leadin
fr.om the Parisian flanerie to navigable computer spaces. In W;’:}.;bw Sy :
[ng,- film historian Anne Friedberg presents an archeology of 2 mode of f:
ception that, according o her, characterizes modern cinematic televisiiﬂ
and q'rber cultures. This mode, which she calls a “mobilized vin’ual gazt; "J;
comb{nes“two conditions: “a received perception mediated through nepl:%e-
sentation” and travel “in an imaginary flanerie through an imaginary else-
wf?ere and an imaginary elsewhen.”%s According o Friedberg’s archeolog
th1§ mode em‘er‘g:ed when a new nineteenth-century techn‘uilurgy of w;i,
tual representation—photography—merged with the mobilized gaze of

95. Friedberg, Windur Shapping. 2.
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tourism, urban shopping, and flanerie.”” fis can be seen, Friedberg connects
Baudelaire’s f3neur with a range of other modern praceices: “The same im-~
pulses which send flineurs through the arcades, traversing the pavement
and wearing thin their shoe leather, sent shoppers into the department
stores, rourists to exhibitions, spectators into the panoramaz, diarama, wax
museum, and cinema.”®® The fneur cccupies a privileged position amang
these nineteenth-century subjects because he embodied most strongly the
desire to combine perception with motion through a2 space. All that re-
mained in prder to arrive at the “mobilized virtual gaze” was o virrualize
this perception—something that cinema accomplished in the last decade
of the nineteenth centusy.

Although Friederg’s account ends with television and does not consider
new media, the Form of navigable vierual space firs well i her hisvorical tea-
jectory. Mavigarion through a virtual space, whether in 2 computet game,
motion simularor, data visnalizations, or 3-D human-compuier interface,
follows the logic of the “virtual mobile gaze” Instead of Parisian streets,
shopping windows, and the faces of the passersby, the virtual flineur travels
through virtual streets, highways, and planes of data; the eroticism of a split-
second virrual affaic with a passerby of the opposite sex is replaced with che
excitement of locating and opening a particudar file of zooming into the vir-
tual object. Like Baudelaire’s flneur, the virtual fi4neur is happiest on the
move, clicking from one object to another, traversing room after room, lewel
afrer level, dara volume afrer data wolume. '

Thus just as a database form can be seen as an expression of a "darabase
complex,” an irrational desire to preserve and store everything, navigable
space is not just a purely functional interface. It is also an expression and
gratification of a psychological desire, a state of being, a subject position—
or rather, a subject’s trajectory. If the subject of modern society looked for
refuge from the chaos of the real world in the stability and balance of the
static composition of a painting, and later in the cinematic image, the sub-
ject of the information society finds peace in the knowledge that she can slide
over endless fields of dara, locating any morsel of information with the click
of a butron, zooming through file systems and networks. She is comforted

97, Ibid., 184.
98, Ibid., 94.
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not by an equilibrium of shapes and colors, but by the variety of data ma-
nipulation operations ar her control.

Does this mean that we have reached the end of the trajectory described
by Friedberg? While still enjoying a privileged place in computer culture,
flanerie now shows its age. Here we can make an anzlogy with the history of
the GUI {Graphical User [nterface). Developed at Kerox PARC in the 1970s
and commercialized by Apple in the early 1980s, it was appropriate when a
typical user’s hard drive conrained dozens oreven hundreds of Gles. Bur for
the newr stage of Met-based computing, in which the user is accessing mil-
lions of files, it is no longer sufficient.” Bypassing the ability to display and
navigate files graphically, the user resorts to a texe-based search engine, Sim-
ilarly, while the "mobilized virtual gaze” described by Friedberg was a sig-
nificant advancement over earlier more static medhods of data organization
and access {static image, text, caralog, library), its “bandwidth” is too lim-
ited in the information age. Moreover, a simple simulation of movement
through a physical space defeats the computer’s new capabilities of data ac-
cess and manipulation. Thus for the vircual Saneur, such operations as
search, segmentation, hyperlinking, visualization, and data mining are more
satisfying than just navigating through 2 simulation of a physical space.

In the 1920s Dziga Vercov already understood this wery well. Man with 2
Movie Camera is an important point in the trajectory tha leads from Baude-
laire’s flanerie to Aspen Movie Map, Doom, and VRML worlds, not simply be-
cause Vertov's ilm is structured around the camera’s active exploration of cicy
spaces, and niot only because it ferishizes the camera's miobility, Vertov waneed
to overcome the limits of human vision and haman movemem through space
to arrive at more efficient means of dara 2ccess. However, the data with which
he worleed is raw visible reality—not realiry digitized and stoved in a com-
purer’s memory as numbers. Similarly, his interface was a flm camera, thar is,
an anthropomorphic simulation of human vision—not computer algo-
richins. Thus, Vertew stands balfway between Bandelaive’ F2anenr and today’s com-

Duter user: No Jonger just a pedestrian walking down a street, but mot yer Gibson's daita
cowboy who zooms throwgh pure data armed with data-mining alporithm.

99. Bee Don Genrner and Jakob Mielsom, “The Anti-Mac Interface,” Conmsnmications of the
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In his research on v;hat car. be called the “king-eye interface,” Vertow.r S}l:ﬁ-
tematically tried different ways to overcome what he thousht :wene the limits
of human vision. He mounred cameras on the roof of 2 bmlc;hmg and a mov-
ing automabile; he slowed and sped up film speed; he superimposed a num-
ber of images together in time and space (remporal mﬂutgge and .mﬂnjlm%e
within a shot). Man with & Movie Camera is not only 2 database of city whlﬁe u;
the 1920, & database of flm technigues, and a database of new u:fpetmw% o
visual epistemology, but also 2 darabase of new interface u‘pen‘ramms that m‘m-
gether zim to go beyond simple human navigation thmu:gh Phy‘amﬂ :smoe_‘ |

Along with Maw with 2 Movie Camera, another key point in T:lme ‘EW@WEF"S‘U’IV
from the navigable space of a nineteenth-century city to f:he virtual mw:gm:—
ble compurer space is flight simnulators, Ar the same: time as VT[‘UV&TE:
working on his film, young American engineer E A.,Lmk,, Je. d@?, u@:e > ‘
first commercial flight simularor. Significancly, ]Lmk% patent ffm hmsum; ar
cor filed in 1930 refers to it as a "Combination Training Dwmmwfm Sm;f‘en‘c
Aviators and Enterrainment Apparatus.”* Thus, rather than being an Ttﬂfra
thought, the adaptation of fight simulacor te;hnuﬂugj.sr o wnm‘.@fam ‘m‘m‘er
rainment that took place in the 19M)s was :aﬂzmgady enjnslqned by ivs m;m:m';m.
Link’s design was a simulation of a pilor's cockpic wich all thnﬂe‘ controls, ! ‘.m‘:,
+n contrase voa modern simulator, it had mo visuals. In short, lt was a mruf:;un
ride without 2 movie. In the 1960s, visuals were added by vumm,g :'mew {;ru eti
rechnology. A video camera was mournted on a movable arm pmwmwu% :w:
2 room-size model of an airport. The movement of the Fammrﬂ wm synchro-

nized with the simulator conerols; its image was transm:umg«ed@ a ‘w‘dn‘:«uulrmm«n-‘
ior in the cockpit. While useful, this approach was limited :b?mm:l;a‘eﬁgwﬁ:ﬁ
based on the physical rr.e‘a.lziw of an actual m@&Fl set. As w? M,Tﬂ m t :Mhhuﬂ_
pasiring” section, a filmed and edired image ns 2 betltwer simu rzmmikd. ool
ogy than a physical construction; and a virtual :m'age cmfttlma . jm_
computer is better still. Not surprisingly, scon afte;f j[m‘l:‘EIDB#CM‘:;; 3- W;mds
puter graphics rechnology was developed, it was applied m‘m pnrﬁ “m;cwe ) : h{;
for the simularors by one of its developers. In 1968, Iwm][ja ‘Sw‘wmltlle‘r A h,\ w:d °
had already pioneered interactive computer-aided design ( Skerchpad,

100. Benjamin Wooley, Virtaa! Whrids (Oxford: Blackwell, 19923, 39, 43.
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1962) and virtual reality {1967), formed a company to produce computer-
based simulators. In the 1970s and 1980s simulators were one of the main
applications of real-time 3-D computer graphics technology, thus deter-
mining to a significant degree the way this technology was developed. For
instance, simulation of particular landscape feamres typically seen by 2 pi-
loe, such as fac cerrain, mouneains, sky with clouds, and fog, all became
important research problems.'®! The application of interactive graphics to
simulators has also shaped the imagination of researchers regarding how this
technology can be used. It naruralized a particular idiom—flying througha
simulated spatial environment.

Thus, one of the most common forms of navigation used roday in com-
puter culture—flying through spatialized data—can he traced back to
1970s military simulators. From Baudelaires faneur strolling through
physical streets, we move to Vertov’s camera mounted on a moving car and
then to the virtual camera of a simulator thar represents the viewpoint of a
military pilot. Although it was not an exclusive factor, the end of the Cold
Wiar played an important role in the extension of the military mode of per-
ception into general culture. Until 1990, such companies as Evans and
Sutherland, Boeing, and Lockheed were busy developing multi-million-
dollar simulators, bur as military orders dried up, they were forced to look
for consumer applications of their technology. During the 1990s, these and

other companies converted their expensive simulators intn arcade games,
motion rides, and other forms of locarion-based entertainment. By the end
of the decade, Evans and Sutherland's list of products included image-
generavors for use in military and aviation simubators; a virtual set technol-
ogy for use in television production; Cyber Fighter, a system of nerworked
game starions modeled after networked military simulators; and Vircual
Glider, an immersive, location-based entertainment sration. ! As militacy
budgets continued to diminish and enterrainment budgers soared, the en-
terrainment industry and the military often came to share the same techaol-
ogies and employ the same visual forms. Probably che mast graphic example

101. For more on the history of 3-D computer graphics, see my article “Mapping Space: Per-
spective, Radar, and Computer Graphics™
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of the ongoing circular transfer of rerhnology and imagination bemegm mhe‘
military and the civilian sector in new media is Doow. Originally dweﬂmp&d
and released over the Internet as a consumer game in 1993 by id software, it
was soon picked up by the US. Marine Corps, which customized it iim‘«m .“a
military simulaver for group-combat training. ' Instead of using m‘Mn—
million-dollar simulators, the Army could now train soldiers on 2 fifry-
doilar game. The Marines, who were inwolved in the m‘u&iﬁcatimums:;, then
went on to form their own company in order to market the customized Doon
as a commercial game.

The discussion of the military origins of the navigable space form wonild
be incomplete without acknowledging the pioneering work of Paul Virilio.
In his brilliant 1984 book Wiar and Cinema, Virilio documented nm.mﬁm?m
parallels berween the milivary and film calrures of the twentieth cenmury, a‘.n‘mf
cluding the use of 2 mohile camera moving through space in military aerial
surveillance and in cinematography.'® Virilio went on to suggest thau*lr‘,‘
whereas space was the main category of the nineteenth century, the mam
category of the rwentieth century was time. As 1 already discussed, vele-
communication technology for Virilio eliminates the category of space
altogether as it makes every point on Barth as accessible as any \mdh‘rj*r——-at
least in theory. This vechnclogy also leads to a real-time policics, which me-
quires instant reactions Lo events cransmitted at the speed of !li:g‘hm and, ulei-
marely, can only be handled efficiently by computers responding o ve?f:h
other without human intervention. From a post-Cold War perspective, Wir-

ilio's theory can be seen as another example of the imagination transfer from
¢he military to the civilian sector. In this case, the rechno-politics Uf‘lth“e Cold
War nuclear arms equilibrium between the two superpowers capable of
striking each ocher or any point on Earth at any moment is seen as a funda-
mentally new stage of culrure, in which real time triumphs ower space. N
Although Virilio did not write on compurer inverfaces, the logic mF' his
books suggests that the ideal computer interface for a culeure of real-time
politics would be the War Room in D¢, Strangelove or: How I Learned 1o Stop

103, Elizabeth Sikorovsky, *Training Spells Doom for Marines,” Federad Compnter Week, 15
July 19946, available online ac htzp;(!ww.fam.mmmlwbaﬂfcwmﬂlilguzide..‘hdtm
104, ‘Paul Virilio, War and Civema (London: Verso, 1989

Worrying and Love the Bomb {Kubrick, 1964), with its direct lines of commu-
nication between the generals and the pilots; or DS command lines, with
their military econemy of command and response, rather than the mote
spectacular but inefficient VB ML worlds. Uneconomical and inefficient as it
may be, the navigable space interface is nevertheless thriving in all areas of
new media. How can we explain its populariey? Is it simply a resule of
cultural inertia? A lefrover from the nineteenth oneury? A way to make che
ultimately alien space of a computer compatible with humans by anthro-
pomorphizing it, superimposing a simulation of a Parisian Aanerie over
abstract data? A relic of Cold War culture?

While all these answers make sense, it would be unsatisfactory o see nav-
igable space as merely the end of a historical tsajectory; it is also a new be-
ginning. The few computer spaces discussed here p#ine toward some of the
aesthetic possibilities of chis form; more possibilities are contained in the
works of modern painters, inseallation artists, and archirecrs. Theoretically
as well, navigable space represents a new challenge. Rather than considering
only the topology, geometry, and logic of a static space, we need vo rake into
account the new way in which space functions in computer culture—as
something traversed by a subject, as 2 erajecrory rather than an area. Bue
computer culture is not the only field where the use of the category of nav-
igable space makes sense. I will now briefly look ac two other fields—
anthropology and architecture—in which we find more examples of
“navigable space imagination.”

In his book Now-places: Introduction to an Anthropology of Supermodernity,
French anthropologist Marc Auge advances the hypothesis that “super-
modemmity produces non-places, meaning spaces which are not themselves
anthropological places and which, unlike Baudelzirean modernity, do not
integrate with earlier places.”' Place is what anthropologists have studied
traditionally; it is characterized by stability, and it supports stable identity,
relations, and history.'" Auge’s main source for his distinction berween
place and space, or non-place, is Michel de Certeaun: “Space, for him, is a

105. Marc Auge, Now-places: Introducsion 1o an Anthropalagy of Supermidersivy, vrans. Joha Howe
(London: Verso, 1995), 78.
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“frequent place, ‘an intersection of maving bodies it is the pedesman? wh:
transform a street (geomerrically defined s a place by towr-n plannerfz: ;;ous
space”; it is an animation of a place by the motion ofa movmzngfboc:y. .
from ong perspective We can understand place as a product of cu tlllf p >
ducers, while non-places are created by users; in mher words, m'.m-p. aceis
:ndividual trajeccory through a place. From another Pets-PechZ }n cslupe;:
modernity, traditional places are replaced by equally mstmtutxotlx }1: n:n y
places, a new architecture of transit and impenmanem.r:e:’hote c amn;:u -
squats, holiday clubs and refugee camps, supermarkets, atrgorts, g
ways. Non-place becomes the new norm, the new way of exxsfénce. -

It is interesting that Ange chooses the counterpart of the %)zlot o; the e
of the flight simulator—the airline passenger—as the subject \?T*ho :::r "
plifies the condition of supermodernity. “Alone, ]?ut oneof mamﬁw, t ehe ot
a non-place has contractual relations with it.” This contract rehev:ls th ::em
son of his usual determinants. “He becomes no more than what be

river""® Aug cludes
experiences in the role of passenger, customer or driver"*® Auge con

that “as anthropological places create the 0rganicﬂly :m»:i:ad‘l,mm ﬂmxilxz
create solitary contractuality,” the very opposie of :t]hf: ‘zmdw:uw l ‘M‘L { E :
sociology: “Try vo imagine a Durkheimian analysis of a transit loung
t 17109 “

Roiimnec:me by definition stands on the side of or&e;, m?a«z:miﬁew, Mdmh:i;
it is thus a counterpare of sociology 25 ir deals with regula.mm,‘, m?rgz:a&
“strategies” (to use de Certean’s mmvy.‘ Yet the very awafre‘mraz‘;sim?mz m; m‘fﬂ-
sumptions underlying architecrure led many contf:mPoFar:a] aurcu B! o
cus their attention on the activities of users who t.htnughft: eu.r 5md -
“reappropriate the spage organized by the techniques of ;mc‘m‘cx& u‘m‘ o
duction” (de Cerveau)."*® Architects come to accc?pz t}]at the ;T}l ‘[;-ij o
design willl be modified by users’ activities, and that chese @m Th TJ m ‘;E‘ ‘Mua
resent an essential part of architecrure. They also tgok u;') the ¢ ‘.at e g j ‘W‘M
Durkheimian analysis of a transit lpunge at Roissy,” putting their energy ar

107. Ibid., 7980,

108. Ibid., 101, 103.

109. Ihid., 94. o
110. De Certean, The Pracice of Eneryelzy Life, xiv.

Chapter 5 -

o

imaginarion into che design of non-places sach as airperts (Kansai Interna-
tiomal Adrport in Osaka by Benzo Piano), train rerminals (Waterloo Interna-
tional Terminal in London by Nicholas Grimshaw) and highway control
stations (Steel Cloud or Los Angeles West Coast Gateway by Asymptote Ar-
chitecture group).'*! Probably the ultimate in non-place architecture is the
one-million-square-meter Buralille project, which redefined the city of Lille,
France as the transit zone between the Continent and London. The project
artracted some of the most interesting contemporary architects—Rem
Kuoolhaas designed the masterplan, and Jean Mouvel builr Centre Euralille,
which contains a shopping center, school, hotel, and apartments nexr to the
wrain rerminal, Centered around the entrance to the Chunnel, the under-
ground runnel for cars that connects the Continent and England, and che vee-
minal for the high-speed train that travels berween Lille, London, Brussels,
and Paris, Euralille is a space of navigation par excellence, 2 mega-non-place.
Like the network players of Doews, Euzalille users emerge from trains and cars
to temporarily inhabic a zone defined chrough their trajectories, an environ-
ment “to just wander around inside of " (Robyn Miller), “an intersection of
moving bodies” (de Certean),

EVE and Pizce

We have come a fong way since Sparewar (1962) and Compater Space (197 13—
at leasr in rerms of graphics. The images of these early computer games seem
to have more in common with the abstract paintings of Malevich and Mon-
drian than with the photorealistic renderings of Quake (1996} and Usreaf
(1997). Whether this evolution in graphics was also accompanied by a con-
ceptual evolution is another matter. Compared to the richness of modern

concepts of space developed by artists, archireces, filmmakers, art historians,

and anthropologists, our computer spaces have a long way to go.

Often the way to go forward is to go back. #As this section has suggeseed,
designers of virtual spaces may find a wealth of relevant ideas by looking ar
twentieth-century art, acchivectare, film, and other arts. Similarly, some of
the easliest computer sparces, such as Sperewar and Aspen Mowie Map, con-

I11. Jean-Claude Dubost and Jean-Franois Gonthier, eds., Architestane for she Futwre (Pasis:
Edirions Piecre Tereail, 1996}, 171.
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o N d. In conclu-
eyt il wairing o be explore
caicied aeschetic possibilities LRI probably draws on

<o, T will discuss two more works by Jeffrey e e e
Y altural cradirions of space construction an P

various © mstruC

ica new media areist: . . .

S oeaoc mhez of the virrual mobile gaze 1S useful in all?wmgf
aumber of rechnologies and practices p‘
it can also make
Shaw's EVE

Sysh : ‘
while Friedberg’s concep
1o see the connections berween 2 : polog'®
- m"al navigarion, such as panoramid, cinema, 2nd shc;ppmitmt
spagli d 1o ‘ﬂ:we mportant Jifferences berween them. ;1:'31& bmg‘m e
iy vy and Place: A User’s Alanmeal (1995} emphast ]
{1993 —present) :

. - oatinm.t1? 1o these
o b sloedes of navigation.oT A

: cween various technolog ]
-ties and differences between f panorama, cinema, viden, snd

works, Shaw evokes the T;wga:;mju;:,:f;ihnemgiﬁ inco one, he 'mem
VR. But ‘““W ma;:is EZ litémﬂy encloses the iﬂ_terfam of ‘wcme wchm E%
chem side h’h“ EMTE;‘ F ;‘m;uﬂwm For instance, in the case of EVE- Wf‘mm‘mé -
within the ‘nfmlﬁa e e semisphers rerniniscent of the :m;me»twmb—m“:;z
themslves isice . lafg s locared in the middle of the sphere throw a m faée
panaram- Tb‘; ﬁﬁ:ﬁa curface of the semisphere. In mm,; L’:fﬂﬁi -
gullar image © - _ ar frame) is placed ioside the 1
of cinema (&0 immge(: :ﬁﬁ;ﬁﬂnﬁ space). In Plase: A Uw j‘:ﬁi
verface of Wm»mma » rakes Mm‘: A panorama intesface 18 Mamed msn ﬁsmg .
a differeat Ftag;ne?:mg sneerface. The user nAvigaLes a wirtual Hm&mapﬂ b
ical mmpuﬁﬂ-&l\?’dce ?:e wclh“ arscteristic of VR, compuret games, md ng‘:vith
firsu-pecson PESPECY 1 Toside chis landscape are clevee WML .
computer $paces g@ ythem Oimice the user mOvVES inside one of & u“:z‘m;?m
phmmgmph-‘f ;map@eﬂa m@ﬂ of perception rypical of the pmmmmfm mj “ tdmn .
e Shﬁi:}mm;h;;i::&ces of different rechnologies next £0 00 Sﬂiﬁc‘:ﬁ@ and
By placing 10 oo Yopic OF seeing, SPRrial BEE ‘
single wmkﬁ Slm?.w fefz«eg;:‘m:;*:;“ﬁ; ﬂ;&%ﬁ: :miﬂm of the framed imﬂgﬂjs th:;
user behavior characteris hin the larger physical space that contal

. i Wil . s (LN
is, a representation chat XI5 ver screen), meers the rradition of “t@
: inting, cinema, Cormpus * ‘ closes the
e viewer {painting, o : ace that e
e S ul x?;n ot “immersion,” that 15,2 simutlated s
ral” simulation,
. feagorama, VR P ‘ een the
viewer (pendram® romy staged for us by Shaw is that betw

Another hiscorical Sich0 dividualized wiewing in screen-based arts. The

craditions of collective and im
R
112, bl Jaoffrey Shau: 138139, 142-145.
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first tradition spans from magic-lantern shows to twentieth-cenrury cinema.
The second passes from the camera obscura, stereoscope, and kinescope to
head-mounted displays of VR. Both have their dangers. In the first tradicion,
the individual's subjectivity can be dissolved in a mass-induced response, In
the second, subjectivity is defined through the interaction of an isolared sub-
ject with an object at the expense of intersubjective dialogue. In the case
of viewers' interactions with computer installations, as I noted when dis-
cussing Ovmose, something quite new begins toemerge—a combination of in-
dividualized and collective specratorship. The interaction of one viewer with
the work (via a joystick, mouse, or head-mounted sensor) becomies in irselfa
new rext for other viewers, situated within the work’s arema, so 0o speak. This
affects the behavior of this viewer, who acts as a representarive for the desires
of others, and who is now oriented both ro them and & the work.

EVE rehearses the whole Western history of simulation, functioning as a
kind of Plato’s cave in reverse: Visitors progress from the real world into the
space of simulation, where instead of mere shadows they dre presented with
technologically enhanced {via stereo) images, which look more real than
their normal perceptions.!’? At the same time, EVE's enclosed round shape
refers us back to the fundamental modern desire to construct 2 perfect, self-

sufficient utopia, whether visual (the nineteenth-century panorama) or so-
cial. (For instance, after 1917, Russian architect G. I. Gidoni designed a
monument to the revolution in the form of a semitransparent globe that
could hold several thousand spectators.) Yer racher than being presented
with a simulated world that has nothing to do with the real space of the
viewer (as in typical VR), wisitors who enter EVE's enclosed space discover
that EVE's apparatus shows the curside reality chey ostensibly just left be-
bind. Moreover, instead of being fused in a single collective wision
{Gesamthkunstwerk, cinema, mass society), visitors are confronted with a
subjective and partial view. Visitors see-only what one person who wears a
head-mounted sensor chooses to show them; that is, they are licerally lim-
ited by this person’s point of view. In addition, inscead of a 360-degree view,
they see a small rectangular image—a mere sample of the world ourside. The
one visitor wearing a sensor, wha thus literally acts 25 an eye for the rest of

t13. Herelam describing the particular application of EVE that [ saw ar the “Multimediale

4" exhibivon, Karlsruhe, Germany. May 1995.
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the audience, occupies many positions at Once—MAsteEr subject‘,.wﬁsionary
who shows the audience what is worth seeing, and (at the s:ame tumc}l me;e
object, an interface between them and outside reality, that 1s, 2 ool for oth-
ers; & projector, light, and reflector, all at once.

Having examined the rwokey forms of new media—T&atabase and navigable
space—one is tempred to see their privileged mlfr If' c@puter cultuIeOdas a
sign of a larger cultural change. If we use Auge’s E]ilsztl’nctwn }Dﬁ-twe;n moder-
nity and supermeodernity, the following scheme can be established:

1. modemizy—-"mpemmndemiwf ) ‘
3. narrative (= hierarchy)—database, hypermedia, nerwork (= flattening
of hierarchy), o |

3. objective space—navigable space {trajectory through space),

. i L (. 134 aned

4 static archirecture—"licuid architecture, g
5. geometry and topology as theorerical models for cultural and social
analysis—{rajectory, vector, and flow as theoretical categories.

As can be seen from this scheme, the two “supermodern” forms of databﬂssi’
and npawigable space are complementary in their ef\f:ects on the fm‘iﬁ, of
modecaity. On the one hand, 2 narracive is" farrened” intoa databafe. | -L:E:,—
jectory through events andfor time becomes a ﬂm ?pace. On th.e n‘thmz A r:
a flat space of architecture or topology is marrativized, becoming a SUppoT
individual users’ trajectories. .
o ;Ld:';;‘i:ﬂ only nmﬂgpassible scheme, What is clear, hmt«rmx, is that we
have left modernity for something else. We are seill seatcfumg‘ for mwmmm
describe it. Yet the pfimes that we have come np with— supermmd‘ezrm‘w..,
*cransmodernity,” “second modern”—all seem to reﬂ?ct the senst. fwf wtlhf cz:-‘
tinuity of this new stage with the old. If the 1980s’ concept of “postmod-

lerni refer o think of
ernism” implied a break with modernity, we now seem t0 prefer ro thin

cultural history as a continucus trajectory through 2 single conceptual and
aesthetic space. Having lived through the twentieth centufy, we v»e-:mmed all
oo well the human price of “breaking with the past, building frem

> and imilar claims— her involving aes-
scratch,” “meking new,” and other similar claims—whether i g

e
114. See Mowak, “Liquid Architectares in Cyberspace”
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thetic, moral, or social systems. The claim that new media should be rotally
new is only one in the long list of such claims.

Buch a notion of 2 continuous trajectory is more compatible wirh human
anthropology and phenomenciogy. Just as a human body moves through
physical space in a continuous trajectery, the notion of hE:smry a5 & continu-
ous trajecuory is, in my view, preferable to the one thar poseulates epistemo-
logical breaks or paradigm shifts from one era to the next. This notion,
articulated by Michel Foucault and Thomas Kuhn, in the 1960s, fits with
the aesthetics of modernist montage of Eisenstein and Godard—rather than
our own aesthetics of continuity as exemplified by compositing, morphing,
and navigable spaces.!'

These thinkers also seem to have projected ono 2 diachronic plane of his-
tory the traumatic synchronic division of cheir time—the split between the
capiralist West and the communise East. Bur with the official (although not
necessarily actual) collapse of this split in the 1990s, we have seen how his-
tory has reasserted irs continuity in powerful and dangerous ways. The re-
turn of nationalism and religion and the desire to erase everyrhing associared
with the Communist regime and return to the past—pre-1917 Russia and

pre-1945 Eastern Europe—are only some of the more dramatic signs of this
process. A radical break with the past has a price. Despite the interruption,
the historical trajectory keeps accumulating potential energy until one day
it reasserts itself with new force, breaking out into the open and crushing
whatever new has been created in the meantime.

In this book, I have chosen to emphasize the continuities between the new
media and the old, the inverplay berween historical reperition and innova-
tion. I wanted to show how new media appropriate old forms and conven-
tions of different media, in particular, cinema. Like a river, cultural history
can nor suddenly change its course; its movement is that of a spline rather
than a set of straight lines between points. In short, [ wanted to create tra-
jecrories through the space of cultural history thar would pass chrough new
media, thus grounding it in what came before.

115. Another notion thax belangs to this paredigm of discontinzity is René Thom's cataserg-
phe theory. See his Structaral Stabifity and Morpbogenesis (Reading, Mass.: W. A. Benjamin,
1975).
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