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The Interface

In 1984 the dicector of Blwde Runner, Ridley Scort, was hired to create a com-
mercial to introduce Apple Computer’s new Macintosh. In retrospect, this
event is, full of historical significance. As Peter Lunenfeld has pointed ou,
Blade Runwer (1982) and the Macintosh computer (1984}—released within
rwo years of each other—defined the two aesthetics that, twenty years lazer,
still rule contemporary culeure, miring us in what he calls the “permanent
present.” One was a futuristic dystopia which combined furarism and decay,
computer technology and ferishism, retro-styling and vrbanism, Los Ange-
les and Tokyo. Since Blxdk Rumner's release, its techno-noir has been replayed
in countless films, computer games, novels, and other cultural objects. And
although a number of strong aesthetic systems have been articulared in the
following decades, both by individual artists (Marchew Barney, Mariko
Mori)and by commercial culeure at lagge (the 1980s “postmodern” pastiche,
the 1990s techno-minimalism}, none of them has been able to challenge the
hold of Blade Runner on our vision of the future.

In contrast to the dark, decayed, “postmodern™ vision of Blade Runner, the
Graphical User Interface (GUT), popularized by Macintosh, remained true o
the modernist values of clarity and functionality. The user's screen was ruled
by straighr lines and recrangular windows that coneained smaller recrangles
of individual files arranged in a grid. The compurer communicated wich the
user via rectangular boxes containing clean black type rendered against 2
white background. Subsequent versions of GUI added colors and made it
possible for users to customize the appearance of many interface elements,
thus somewhar diluting the sterilicy and boldness of the original mono-
chrome 1984 version. Yer its original aesthetic survives in the displays of
hand-held rommunicators such as Palm Pilot, cellular telephones, car navi-
garion systems, and other consumer efectronic products that vse small LCD
displays comparable in quality to rthe 1984 Macintosh screen.

Like Blade Runner, Macinrosh’s GUI articulared a vision of the furure, al-
though a very different one. In this vision, the lines between the human and
its technological creations (computers, androids) are clearly drawn, and de-
cay is not tolerated. In a2 computer, once a file is created, it never disappears
except when explicitly deleted by the user. And even then deleved irems can
usually be recovered. Thus, if in “meatspace” we have to work to rememtber,
in cyberspace we have to work to forger. (OFf course while they run, O3 and
applicarions constantly create, write to, and erase various remporary files, as
well as swap data beeween RAM and virtual memory files on a hard drive,
bt most of this activity remains invisible to the user.)
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Also like Blade Runner, GUI vision came to influence many other areas of
culture. This influence ranges from the purely graphical (for instance, the use
of GUI elements by print and TV designers) to the more conceptual. In the
1990s, a5 the Internet progressively grew in popularity, che rale of the digi-
tal computer shifted from being a particular rechnology (2 calculavor, sym-
bol processor, image manipulator, etc.) to a filter for all culmure, a form
through which all kinds of cultural and artistic preduction were mediaved.
As the window of 2 Web browser replaced cinema and television screen, the
art gallery wall, libeary and book, all ar once, the new situation manifested
iself: All culture, past and present, came to be filtered through a compurer,
with its particular human-compurer interface.*

In semioric verms, the computer interface acts as a code char carries enl-
rural messages in a variety of media. When you use the Internet, everything
¥OU access—texts, music, video, navigable spaces— passes through the in-
verface of the browser and then, in tirn, the interface of the OS. In culeural
communication, a code is rarely simply a newral transport mechanisms; usu-
ally it affects the messages transmitted with its help. For instance, it may
ake some messages easy to conceive and render others unthinkable. A code
may also provide its own model of the world, irs own logical system, or ide-
ology; subsequent cultural messages or whole languages created wich this
code will be limited by its accompanying model, system, or ideology. Most
modern cultural theories rely on these notions, which together I will refer
to as the “non-transparency of the code” idea. For instance, according to
the Whorf-Sapir hypothesis, which enjoyed popularity in the middle of the
swentieth century, human thinking is determined by the code of natural lan-
guage; the speakers of different natural languages perceive and think about
the world differently.* The Whorf-Sapir hypothesis is an extreme expression
of the “non-transparency of the code” idea; usually it is formulated in fess ex-
treme forms. But when we think about the case of the human-computer in-
terface, applying a “strong”™ version of this idea makes sense. The interface

1. Stephen Johnson's Dnsergfaee Codrere makes a claim for the culrusal significance of computer
ineerface. '

2. Other examiples of cultural theories chac rely on the "non-transparency of the code” idea are
Yuri Lotman’s theory of secondary modeling systems, George Lakoffs cognitive linguistics,
Jacques Derrida's critique of logocenerism, and Marshall McLoban's media theory.
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shapes how the computer user conceives of the computer itself. Ir also derer- -
mines how users think of any media object accessed vid a computer. Strip-
ping different media of their original distinctions, the interface imposes its
own logic on them. Finally, by otganizing compurer data in particular ways,
the interface provides distiner models of the world. For instance, a hier-
archical file system assumes that the world can be organized in a logical
multilevel hierarchy. In contrase, a hypertext n.odel of the World Wide Web
arranges the world as a nonhierarchical system ruled by metonymy. In short,

far from being a transparent window into the data inside @ computer, the in-
terface brings with it strong messages of its own.

As an example of how the interface imposes its own logic on media, con-
sider “cut and paste” operations, standard in all sofiware running under the
modern GUIL This operation renders insignificant the traditional distinc-
tion between spatial and temporal media, since the user can cur and paste
parts of images, regions of space, and parts of a temparal composition in ex-
actly the same way. It is also “blind” vo traditional distincrions in scale: the
user can cut and paste a single pixel, an image, or 2 whole digital movie in
the same way. And last, this operation also renders insignificant the tradi-
tional distinctions berween media: “cut and paste” can be applied to texts,
still and moving images, sounds, and 3-D objects in the same way.

The interface comes to play a criacial role in che informarion society in yet
another way. In this society, work and leisure activities not only increasingly
involve compurer use, but they also converge around the same interfaces.
Both “work™ applications {word processors, spreadsheet programs, database
programs) and “leisure” applications [computer games, informational DV}
use the same tools and metaphors of GUL. The best example of this conver-
gence is a Web browser employed both in the office and ar home, both for
wark and for play. In chis respect information society is quite different from
industrial society, with its clear separation berween the field of work and the
field of leisure. In che nineteenth century Karl Marx imagined thar a fucure
comamunist stare would overcome this work-feisure divide as well as che
highly specialized and piecemeal character of modern work irself. Mards
ideal cirizen would be cutting wood in the morning, gardening in che after-
noon, and composing music in the evening. Today, the subject of che infor-
mation sociery is engaged in even more activities during a typical day:
inputting and analyzing data, running simulations, searching the Inter-
net, playing computer games, watching streaming video, listening to music

Thie Grerface



online, trading stocks, and so on. Yer in performing all these different aceiv-
ities, the user in essence is always using the same few tools and commsands:
a computer screen and a mouse; a Web browser; a search engine; cut, paste,
copy, delere, and find commands.
If the human-computer interface has become a key semiotic code of the
information society as well as jrs metatos!, how does this affect the fine-
tioning of cultural objects in general and art objeces in parcicular? As I have
aiready noted, in compurer culture it becomes common to construct & mum-
ber of different intecfaces ro the same “content.” For instance, the same data
can be represented as a 2-D graph or as an interactive navigable space, Or, 2
Web site may guide the user to different versions of the site depending on
the bandwidth of her Interner connection, Given these examples, we may be
tempeed to think of 2 new media arcwork as also possessing rwo separate lev-
els: content and interface. Thus, the old dichotomies comtens— firw and con-
tert——mindinms can be rewritten as content—ingerface. Bue postulating such an
opposition assumes thar chat artwork’s content is independent of its medinm
(in an art hisrorical sense) or irs code {in a semiotic sense). Sicuared in some
idealized medinm-free realm, content is assumed to exist before its marerial
expression. These assumptions are correct in the case of the visualization of
quantified dara; chey also apply to classical are with its well-defined ICONg-
graphic motives and representational conventions. But juse as modern
thinkers, from Wherf ro Derrida, insisred on the “montransparency of the
code” idea, modern artists assumed thar content and form cannot be sepa-
rated. In fact, from the “abstraction” of che 1910s to the “process” of the
1960s, arrists have continued ro inverit concepts and procedures ro assure the
impassibility of painting some preexistent content.

This leaves us with an interesting paradox. Many new media arrworks
bave what can be called an “informational dimension,” rhe condition thar
they share with all new media objects. The experience includes recrieving,
looking at and thinking abour quantified dara. Therefore, when we refer to
such arrworks, we are justified in separating the levels of contene and inrer-
face. At the same time, new media artworks have more traditicnal “experi-
ential” or aesthetic dimensians, which justify cheir status as art rather thag
information design. These dimensions include a parricular configuration of
space, eime, and surface areiculared in che work; a particular sequence of the
user's activities over time fn interacting with the work; a particular formal,
material, and phenomenological user experience. And it is the work’s in-
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terface that creates its unique materiality and a umiqu? meu: ex?e;:nc;.ﬁ 'Ml:
change the interface even slightly is to change the work “del‘ra“rm‘m;;hz[;g :;m ;
this perspective, to think of an interface as a separate level, as so Ed aw@rk
can be arbitrarily varied, is to eliminate the status of 2 new media arrwor
B é’]l[-';;ere is another way ro think about the difference ;bmfw«aeu :FTL me;‘!a
design and new media art in relation ro the mmmm—-—mterfafz ‘f mF wo:t:; i;;.l
In contrast to design, in art the connection b&‘mem: COFTENtT an : wm‘:m ih‘ ,r "
the case of new media, content and interface) is motivared; that 1s:i1tl‘me ol z;; :
of a particular interface is motivated by a work’s mm‘mn?t to such ‘de%mierﬁ;té
it can no longer be thought of as a separare ‘llw»e‘]l“ Conrent and inrerh
merge into one enrity, and no longer can be mkm ajpl@m. T
Finally, the idea of content preexisting gwerffmzf is challeng . mz; e
orher way by new mediz artworks that dymmw::mh]l‘gf genferate t:.‘eu'_ a r ;
real timse. While in 2 menu-based interactive multimedia ap:pli.ca;:on‘ o :
static Web site, all dara already exists before the user accesses it, in Wﬂﬂm
new media areworks, the data is created on the fly, m‘r;,} to use the new n(:; ‘ 11
lingo, at run time. This can be accomplished ina mm}ew of ways.:: p;:f:: uﬁl
computer graphics, formal language systems, Al and AL program i.i o
these methods share the same principle: a programmer sets up SOmMe N
conditions, rules, or procedures that conerol che mm:mpmﬁr pmgrafn ‘gcne;i; |
ing the dara. For the purposes of the present dmstmssjmnw nzhe mﬂjﬂ:lintef:ﬁm;.c hg
of these approaches are AL and the evolution Mngm, In the \ aplp : [C:
the inreraction berween a number of simple objects ar mlm time éal‘s be
the emergence of complex global behaviors. These behaviors can only >
obtained in the course of running the computer pmi:mgmm;‘ they canm;
predicred beforehand. The evolution paradigm apl;ndlms’the mefaphwmr ol E:-r—
elurion cheory to the generation of images, shapes, animations, and other m . 1‘a
dara. The initial data supplied by the programmer ar.trs aza gmztype t :a:
is expanded into 2 full phenorype by the computer. In either case:, the mnien_
of an arework is che resule of a collzborarion berween thedamst!pmgm‘n;
mer and the computer program, or, if the work is ilizterat.:twe, bewn the
artist, the computer program, and the user. Wew media artises :who hawve most
systemarically explored the AL approach are the ‘n‘egm of .Ch’m:xs?a Sﬂmmem‘r
and Laurent Mignonneau. In their installation “Life Spacies, wrtuali -mrg‘:m-
isms appear and ewolve in response to the position, mmﬂmetxt, and-gfefm?ac
rinins of visitors, Artist/programmer Karl Sims also made key contributions
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to applying the evolution paradigm vo media generation. In his inscallation
“(Galapagos” computer programs generate twelve different virrwal organisms
ar every iteration; visitors select an organism that will continue to live, cop-
ulare, murtare, and reproduce.’ Commercial produces thar use AL and evo-
lution approaches include compurer games such as the Crestwrer series
(Mindscape Entermainment) and "virmual pet” roys such as Tamagochi.

In organizing this book, I wanred ro highlight the importance of the in-
terface category by placing its disoussion right in the beginning, The two
sections of this chapter present examples of different issues raised by this cat-
egary—burt they in no way exbaust it. In “The Language of Cultural Inver-
face,” Iintroduce the term “cultural interfaces” o describe interfaces used by
stand-alone hypermedia (CD-ROM and DVD titles), Web sites, computer
games, and other colrural objects distributed via compurers. I analyze how
the rhree culeural forms of the cinema, the printed word, and a general-
purpose human-computer interface contributed to shaping the appearance
and funcrionality of cultural inverfaces during the 1990s.

The second section, “The Screen and the Uses,” discusses the key element
of the modern interface—the computer screen. As in the first secrion, [ am
interested in analyzing continuities between the cempurer interface and
older cultueal forms, languages, and convenrions. This section positions the
compurer screen within a larger historical tradirion and traces different
stages in the development of this tradition—the staric illusionistic image of
Renaissance painting; the moving image of the film screen; the real-time im-
age of radar and television; and the real-time interacrive image of the com-
puter screen.

3. herpr/fwww.attice.orjp/permanent/index_e.heml.

Chapter 2

The Language of Cultural Interfaces

Cultural Interfaces
The term buman-conpuser interface describes the ways in which the user in-

teracts with a computer. HCI includes physical input and omrpur devices
such as a monitor, keyboard, and mouse. It also consists of metaphors used
to conceptualize the organization of computer data. For instance, the Mac-
intosh interface introduced by Apple in 1984 uses the metaphor of files and
folders arranged on 2 desktop. Finally, HCI also includes ways of manipu-
lating data, that is, 2 grammar of meaningful actions that the user can per-
form on it. Examples of actions provided by modern HICI are copy, rename,
and delete a file; list the contents of a directory; start and stop a program; set
the computer’s date and time.

The rerm HCI was coined when the computer was used primarily as a tool
for work. However, during the 19905, the identityof the computer changed.
In the beginning of the decade, the computer was still largely thoughe of as
a simulation of a typewriter, paintbrush or drafting suler—in nther words,
as.a tool used o produce culewral content that, once created, would be stored
and distributed in the appropriate media—prineed page, film, photographic
print, elecrronic recording. By the end of the decade, as Internet use became
commonplace, the computer's public image was no longer solely thar of a
toof but also a universal media machine, which coulbd be used not only to au-
thor, but also to store, distribute, and access all media.

As distribution of all forms of culture becomes computer-based, we
are increasingly “interfacing” to predominantly culoural data—rexts, pho-

tographs, films, music, virtual environments. In short, we are no longer
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interfacing to a computer bur ro culture encoded in digical form, T will wse
the term cuftural imserface to describe a human-compurer-culrure inrerface—
the ways in which computers present and allow us o interact with culrural
data. Cultural interfaces include the interfaces used by the designers of Web
sites, CD-ROM and DVD titles, multimedia encyclopedias, on-line muse-
ums and rmagazines, computer games, and other new media cultural objects.

If you need to remind yourself what a typical cultural interface looked

like in the second part of the 1990s, say 1997, go back in rime and click to
a random Web page. You are likely o see something thar graphically re-
sembles a magazine layour from rhe same decade, The page is dominaved by
texe—headlines, hyperlinks, blocks of copy. Within this text are a few me-
dia elements—graphics, photographs, perhaps a QuickTime movie, and a
VRML scene. The page also includes radio buttons and a pull-dewn menu
thar allows you to choose an ivem from the list. Finally, there isa search en-
gine: Type a word or 2 phrase, hit the search butron, and the computer will
scan theough a file or darabase trying o match your entry.

For another example of a prototypical cultural interface of the 1990s, you
might load (assuming it would still run on your computer) the most well-
known CD-ROM of the 1990s—~Mysz (Broderbund, 1993). Irs opening
clearly recails a movie: credies slowly scroll across the screer, acoompanisd
by a movie-like sounderack to set the mood. Next, the computer screen
shows an open book, awaiting che click of a mouse. Next, a familiar element
of a Macintosh interface makes an appearance, reminding you thar besides
being a new movie/book hybrid, Myst is also a computer application; you can
adjust the sound volume and graphics quality by selecting from a standard
Macintosh-seyle menu ar the upper top of the screen, F inally, you are raken
inside the game, where che interplay between the printed word and cinema
continues. A virtual camera frames images of an island thar dissolve be-
tween each other. At the same time, you keep encountering hooks and let-
ters, which take over the screen, providing with you with clues on how to
progress in the gaive.

Given thar computer media is simply a set of characters and numbers
stored in acomputer, rthere are numerous ways in which it could be presenred
to a user. Yer, as is the case with all cultural languages, only a few of these
possibilities actually appear viable at any given historical moment. Just as
early fifteenth-century Iealian painters could only conceive of painting in a
very particular way—gquite differenr from, say, sixteenth-century Dusch

painters—today’s digital designers and artists use mmllty‘r‘ 1 small sie%:' of action
;gmmmars and metaphors our of 2 much larger set of all pmsg':lbﬂmes. L
Why do cultural interfaces—Web pages, ED«RDM ritles, “cmzp: o
games—look the way they do? Why do designers organize coﬁmpl;t:r ka .
certain ways and not in others? Why do they employ some interface m
ers?
Ph(;‘: ;I;dv?:vtv,oiue language of culrural interfaces is largely ma@e up fm;ﬂ el:
ements of other, already familiar culrural forms. In che foﬂomng I vin ﬁex
plore the contriburions of three such forms ro this !:_mguage dur‘mg 1t? st
decades—rhe 1990s. The three forms on which I will focus make %heur ap—u
pearance in the opening sequence of che already c!i:sc-ussed pmrmyp?al‘new
media object of the 1990s—>Myust. Its opening acnvafes Ehem bet Cclme iujr
eyes, one by one. The first form is cinema. Fhe s?conc; miurhe printed word.
ird i eneral-pus human-computer interface.
Thizh;ﬁ;:dal;gemme gea?ffeuse “cinema” and “printed word” as sho;tcu;s.
They stand not for particular objects, such as a film ora no‘;el, IE;) f;:i
larger cultural traditions (we can also use such terms as cul ;L fom 1,8
“mechanisms,” “languages,” or “media”). “Cinema” thus 1nc{udes the mr;.; il
camera, representations of space, editing technigues, nf!rratwwf‘ mmenm-ms‘,‘
soectator activicy—in short, different elements _OE ’cm:emmuc percepa-t@]::
lﬁanguage, and reception. Their presence izs‘nm’ limited to r].h:e menmemass
century institution of fiction films; they can be found already rr; Paﬂfgf; sj
magic lancern slides, theater, and other nineteenth~century cu tuml | n‘;
similarly, since the middle of rhe rwenrieth century, they have been pne:ihe
not only in films bur also in telévision and video p:mg@s. Inthe c'ése ; :
“printed word,” [ am also referring to a set of mmventfons thami have dew;: |
oped over many centuries (some even before the invention of prmt}b and t] .‘ ar
today are shared by numerous forms of printed mareer, from magazlfues to m}
struction manuals—a rectangular page containing one or more t?oiumnls o
text, llustrations or other graphics framed bg thg text, pages that follow
! r sequentially, a table of contents, and index. )
mf?’:’%{:em;:icin hmma::‘-wmpmer interface has a much sbfurter histary ﬂ?h@
the printed word or cinema—but it is still h@smw; P‘w’n::mucx‘uples s.uch as dwe«cf
manipulation of objects on the screen, oveﬂappmg w:m:dnws, iconic riﬂm
senration, and dynamic means were gradually deveﬂmped over a few d:ec ‘m,‘
from che early 1950s to the early 1980s, when they ﬁmﬂy appeared in com-
mercial systems such as ¥erox Star (1981), the Apple Lisa {1982}, and most
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importantly the Apple Macintosh (1984).4 Since then, they have become ac-
cepred conventions for operating 2 computer, and a cultural language in its
own right.

Cinema, the printed word, the human-computer interface: Each of these
traditions has developed its own unique way of organizing information, pre-
senting it to the user, correlating space and time, and structuring human ex-
perience in the process of accessing information. Pages of text and a table of
contents; 3-D spaces framed by 2 rectangular frame thar can be navigated
using a mobile point of view; hierarchical menus, wariables, paramerers,
copy/fpaste and search/replace operations—these and other elements of the
three traditions are shaping culrural interfaces today. Cinema, the printed
word, and HCI are the three main reservoirs of metaphors and stravegies for
organizing information which feed culrural interfaces.

Treating them as if they occupied the same conceptual plane has an ad-
vantage—a theoretical bonus. It is only natural to think of them as belong-
ing to two different kinds of culrural species, so to speak. If HCl is a general
purpose tool which can be used to manipulate any kind of data, both the
printed word and cinema are less general, and offer their own ways to or-
ganize particular types of data: text in the case of print, audio-visual narra-
tive taking place in 2 3-D space in the case of cinema. HCI is 2 system of
controls to operate a machine; the printed word and cinema are cultural tra-
ditions, distince ways of recording human memory and human experience,
mechanisms foe the cultural and social exchange of information. Bringing HCI,
the printed word, and cinema rogether allows us to see that the three have
more in common than we might have anticipated. On the one hand, being
part of our culture now for half a century, HCI already represents a powerful
cultural tradition, a eultural language offering its own ways of representing
human memory and human experience. This language speaks in che form of
discrete objects organized in hierarchies (hierarchical file system), or as car-
alogs {darabases), or as objects linked together through hyperlinks (hyper-
media). On the other hand, we begin to see that the printed wosd and cinema

4. Brad A. Myers, “A Brief History of Human Compuser Interction Technology,” technical
report CMU-C5-96-163 and Human Computer Intesaction Institute Technical Repore CMU-
HCII-96-10% {Pirsburgh, Pa.: Carnegie Mellon Univessity, Human-Computer Intes ~tion

Instivuce, L9HE6).
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also can be thought of as interfaces, even though historically they have been
ried to particular kinds of data. Each bas its own grammar of actions, each
comes with its own metaphors, each offers a particular physical interface. A
book or a magazine is a solid object consisting of separate pages; actions in-
clude guing from page to page linearly, marking individual pages, and us-
ing the table of contents. In the case of cinema, its physical interface is the
particular architectural arrangement of the movie theater; its metaphor, a
window opening up into a virtual 3-D space.

Today, as media is being “liberated” from craditional physical storage
media—paper, film, stone, glass, magnetic tape—elements of the printed
word jnterface and the cinema interface that previously were hardwired to
content become “liberated” as well. A digital designer can freely mix pages
and virtual cameras, tables of content and screens, bockmarks and poines of
view. No longer embedded within particular texts and films, these orga-
nizational strategies are now free floating in our culture, available for use
in new contexts. In this respect, the printed word and rinema have indeed
become interfaces—rich sets of metaphors, ways of navigaring through
content, ways of accessing and storing data. For a computer user, both
conceprually and psychologically, their elements exist on the same plane as
radio buttons, pull-down menus, command line calls, and other elements of
the standard human-computer interface.

Let us now discuss some of the elements of these three cultural cradi-
tions—cinemsa, the printed werd, and HCI-—to see how they have shaped
rhe language of cultural interfaces.

Printed Word
In the 1980s, as PCs and word processing software became commeonplace,
texr became the first cultural medinm ro be subjected to digitization in a
massive way. Already in the 1960s, rwo and a half decades before the concept

of digiral media was born, researchers were thinking about making che sum

votal of buman written production—books, encyclopedias, technical arti-

cles, works of fiction, and s0 on—available online (Ted Melsons Xaenady

project).

3. herptiwwwxanadu.ner.
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Text is unique among media types. It plays a privileged role in cormnpurer
culture. On the one hand, it is one media type among others. But, oa the
other hand, ir is a metalanguage of compurer media, 2 code in which all ocher
media are represented: coordinanes of 3-D obijects, pixel values of digiral im-
ages, the formarring of a page in HTML. It is also the primary mieans of com-
munication between 2 computer and 2 user: Cine types single line commands
OF runs computer programs wrirten in a subset of English; che other responds
by displaying error codes or rext messages.

If compurers use vexr as their metalanguage, cultural inrerfaces in itheir
rurn inheric the principles of rext prganizacion developed by human civi-
lizarion ehrowghour irs existence. One of these principles is a page—a rec-
tangular surface conteining a limired amount of informarion, designed to be
accessed in snme order, and having a particular relationship to other pages.
In ies modern form, the page was born in the first centuries of the Christian
era when the clay tablet and papyrus roll were replaced by the codex—a col-
lection of written pages stirched together on one side.

Cultural interfaces rely on our familiaricy with the “page interface” while
also trying e stretch irs definition to inclode new concepts made possible by
the computer. In 1984, Apple introduced a graphical user interface that
presented information in overlapping windows stacked behind one an-
other—essentially, a set of book pages. The user was given the ability to go
back and forth berween pages, as well as 1o scroll through individual pages.
In this way, a traditional page was redefined as a virtual page, a surface that
can be much Jarger than che limited surface of a computer screen. In 1987,
Apple intmoduced the popular Hypersard program, which extended the page

concept in new ways. Mow, users were able to include mulrimedia elements
within pages, as well as to establish links berween pages regardless of their or-
derimg. A few years later, designers of HTML sereeched the concept of 2 page
even further by enabling the creation of distributed documents; thar is, dif-
ferent parts of a document are located on different computers connected
through the network. With this development, 2 long process of gradual “vir-

6. XML, which is promoved as che replacement fior HTML, enables any user 1o create her own
customized markup lingnage. The nexr stage in compdster culeare may involve authoring noe
simply niew Web documenes bur new linguages. For more informarion on XML, see hop:/i
wwrwncs.iefuml,
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tualizarion” of the page reached a new stage. Messages written on clay tablets,
which were almost indescructible, were replaced by ink on paper. Ink, in its
turn, was replaced by bits of compurer memory, making characters on an el\gm:-
tronic screen. Now, with HTML, which allows parts of a single page to be lo-
cared on different computers, the page becomes even more fluid and unstable.

The conceprual development of the page in computer media can also be
read in a different way—not as a further development of a codex form, but
as a retura to eatlier forms such as the papyrus rofl of ancient Egypt, Greece,
and Rome. Scrolling through the contents of a computer window or a World
Wide Web page has more in common with unrolling than it does with tu.rn-
ing the pages of a modern book. In the case of the Web of the 1990s, the sim-
ilarity with a roll is even stronger because information is not available all at
once, but rather arrives sequentially, top to bottom.

A good example of how cultural intesfaces stretch the definition of 2 page
while mixing together its different historical forms is the Web page created
in 1997 by the British design collective antirom for HocWired's RGB Gal-
lery.? The designers created a large surface containing rectangular blocks wu.mf
text in different font sizes, arranged without any apparent order. The user is
invited to skip from ome block to another moving in any direction. Here, the
different directions of reading used in different cultures are combined ro-
gether on a single page.

By the mid-1990s, Web pages included a variety of media rypes—but
rthey were still essentially traditional pages. Different media elements—
graphics, photographs, digital video, sound, and 3-D worlds—were me.m-
bedded within rectangular surfaces containing sexe. To this exeent, a rypical
Web page was conceprually similar to a newspaper page, which is also dqm-
inated by text, with photographs, drawings, tables, and graphs embeddexd i‘m
between, along with links to other pages of the newspaper. VRML evangel-
ists wanced to overturn this hierarchy by imaging in a forure in which the
Warld Wide Web is rendered as a giant 3-D space, with all the other media
types, including text, existing within it.% Given that the history of a page

7. hoep:fersrwchotwived comifrgblamizomfindex heml.

8. See, for instance, Mark Pesce, “Cinuos, Bros, Meos, Logos,” the keynoce address for the
Enrermational Symposiume on Eleceromic Arts (FSEAY, 1995, hup:/fwwwxsdallal/~mpesce/
iseakey.hrml.
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strerches bark for thousands of years, I think it is unlikely that it will disap-
pear so-quickly.

As the Web page became a new cultural convention, its dominance was
challenged by two Web browsers created by artists—Web Stalker (1997) by
the /O/D collective® and Netomat (1999) by Maciej Wisniewski.” Web
Stalker emphasizes the hypertextual nacure of the WWeb. Instead of rendering
standard Web pages, it renders the networks of hyperlinks these pages em-
body. When a user entersa URL fora particular page, Web Stalker displays
all pages linked to that page as a line graph. Netomat similarly refuses the
page convention of the Web. The user entersa word or a phrase that is passed
to search engines. Wetomat then extracts page titles, images, andio, or any
other media type, as specified by the user, from the found pages and Hoats
them across the computer screen. As can be seen, both beowsers refuse the
page metaphor, instead substiruting their own metaphors—a g‘mph show-
ing the structure of links in the case of Web Stalker, 2 flow of media elements
in the case of Metomat. ’

While the 19905’ Web browsers and other commercial culrural interfaces
have retained the modern page formar, they also have come to rely on 2 new
way of organizing and accessing texts that has lietle precedent within the
book tradition—hyperlinking. We may be tempted to trace hypeclinking to
earlier forms and practices of non-sequencial rexe organization, such as the
Torah's interpretations and foornotes, but it is actually fundamentally dif-
ferent from them. Both the Torah's interpretations and footnotes imply a
maser-slave relationship between one text and another. But in the case of
hyperlinking as implemented by HTML and earlier by Hypercard, no sach

relationship of hierarchy is assumed. The two sources connected through a
hyperlink have equaf weight; neither one dominates the other. Thus the ac-
ceptance of hyperiinking in the 1980s can be correlated with ‘n:mmulampqmry
culture’s suspicion of all hierarchies, and preference for the memzhem«csj. of ‘ml-
lage in which radically differenc sources are brought vegether within a
singular cultural object. ’

Traditionally, texts encoded human knowledge and memory, io-
struceed, inspired, convinced, and seduced their readers to adopt new

9. hrep:itwww.backspace.orgfiod.
10. heep/iwww.neromar.met.
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ideas, new ways of interpreting the world, new ideologies. In short, the
printed word was linked to the art of thetoric. While it is probably pos-
sible to invent a new thetoric of hypermedia that will use hyperlinking not
o distract the reader from the argument {as is often the case today), but
rarher vo further convince her of an argument’s validity, the sheer existence
and popularity of hyperlinking exemplifies the continuing decline of the
field of rhevoric in the modern era. Ancient and mediewal scholars classi-
fied hundreds of different chetorical figures. In the middle of the rwenti-
eth century, linguist Roman Jakobson, under the influence of the
computer’s binary logic, information theory, and cybernetics to which he
was exposed at MIT where he was reaching, radically reduced rhesoric to
just two figures—metaphor and metonymy.!! Finally, in the 1990s, World
Wide Web hyperlinking has privileged the single figure of metonymy at
the expense of all orhers.'? The hypertext of the World Wide Web leads the
reader from one text to another, ad infinitum. Contrary 1o popular images
of compurer media as collapsing all human culture into a single gianc Ii-
brary (which implies the existence of some ordering systemy), or a single
giant book {which implies a narrative progression), it is perhaps more
accurate ¢o think of the new media culture as an infinite flat surface where
individual texts are placed in no particular order, like the Web page de-
signed by antirom for HotWired. Expanding this comparison Farcher, we
can note thar Random Access Memory, the concept bebind the group's
name, also implies a lack of hierarchy: Any RAM location can be accessed
as quickiy as any other. In contrast to the older storage media of book, film,
and magnetic rape, where data is organized sequentially ard linearly, thus
suggesting the presence of a narrative or a rhetorical trajectory, RAM “flac-
tens” the dara. Rather chan seducing the user through a careful arrangement
of arguments and examples, points and counterpoines, changing rhychms of
presentation {i.e., the rate of data streaming, to use contemporary lan-
guage), simulated false paths, and dramatically presented conceprual

11. Roman Jakebson, “Deux aspects du langage et deux types d'aphasie,” in Temps Modernes,
no. 188 | January 1962).

12. KLM diversifies types of links available by including bidirectional links, multisvay lnks,
and links 1o a span of rext rather than a simple poimnt.
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breakthronghs, culeusal interfaces, like BAM itself, bombard the user
with all the dara at once. '3
In the 1980s many critics described one of the key effects of “postmad-
em:nism” as rhar of spatialization—privilegin B space over time, flatrening
hlst.crical time, refusing grand narratives, Computer media, which emlw;dl
during the same decade, accomplished this spatialization quire literally. Ic
replaced sequential storage with random-access storage; hierarchical organ-
ization of information wich a flactened hypertexe; psychological mwezﬁem
of narrative in novels and cinema with physical movement through space, as
witnessed by endless computer animated fy-throughs or computer games
such as Mysz, Doom, and countless others. In shorr, rime became a far image
or a landscape, something to look at or navigate through. If there is a new
rhetoric or aesthetic possible here, it may have less to do wich the ordering
of time by a writer or an orator, and more with spatial wandering. The hyj"-
pertext reader is like Robinson Crusoe, walking dcross che sand, i)irking up
a navigation journal, a rocten fruit, an instrument whose purpose hie does not
knowr; leaving imprints thac, like compurer hyperlinks, follow from ane
found abject to another.

Cinema

The printed word tradition thac initially dominared the language of culroral
inrerfaces is becoming less important, while the part played by cinematic el-
ements is becoming progressively stronger. This is consistent with a general
trend in modern society towaed presenting more and more information in
the form of time-based audiovisual moving image sequences, rather than as
text. As new generations of both computer users and computer designers
grow up in a media-rich environmene dominated by television rather than
by printed texts, ir is not surprising that they favor cinemacic language over
the language of print. |

A hundred years after cinema’s birth, cinematic ways of seeing the world,
of stewcturing time, of narrating a story, of linking one experience to the

13. This may imply rhar new digiral chetoric may have less ro do with arranging information
inea parricular order and more todo simply with selecting whar is included and whae is not in-
cluded in the rotal rotpus pressnred.
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next, have become the basic means by which compurer users access and in~
teract witch all culrural dara. In this respect, the compurer fulfills che prom-
ise of cinema as a visual Esperanto—a goal that preoccupied many flm
artists and cricics in che 1920s, from Griffich to Vertov. Indeed, today mil-
lions of computer users communicate with each other through the same
computer interface. And in contrast to cinema where most "users” are able
to understand cinematic language but not speak it (i.e., make films), all
computer users can speak the language of the inverface. They are active users
of the interface, employing it to perform many tasks: send e-mail, organize
files, run various applications, and so on.

The original Esperanto never became cruly popular. Cultural incerfaces,
in contrast, are widely used and easily learned. We have what is an unprece-
dented situation in the history of cultural [anguages—a language designed
by a rather small group of people thae is immediately adopted by millions of
compurer users. How is it possible thae people around the world adopt to-
day something that a twenty-something programmer in Northern Califor-
nia hacked together just ¢he night before? Shall we conclude that we are
somehow biologically “wired” to the interface language, in rhe same way as
we are “wired” to different natural languages according to the original hy-
pothesis of Noam Chomsky?

The answer is of course no. Users are able to aoquire new culewral lan-
#uages, wherher cinema a hundred years ago, or culrural interfaces roday, be-
cause these languages are based on previous and already familiar cultural
forms. In the case of cinema, the cultural forms that went into its making
inchude thearer, magic lantern shows, and other nineteenth-century forms of
public entercainment. Cultural interfaces in rurn draw on older cultural
forms such as cinema and the printed word. I have already discussed some
ways in which the printed word tradition structures interface language; now

it is cinema's rurn.

I will begin with probably the most important case of cinema’s influence
on culoural interfaces—the mobile camera. Originally developed as part of
3-D computer graphics technology for such applications as computer-aided
design, flight simulators, and computer movie making, during the 1980s
and 1990s che camera model became as murch of an interface convention as
scrollable windows or cut-and-paste operations. It became an accepred way
of interacting with any dara represented in three dimensions—which in

computer calture means liverally anyrhing and everything—the results of 2
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physical simularion, an acchitecrural site, the design of a new molecule, srml-‘
gistical dara, the structure of a computer network, and so nfw. As cm}umptmter
culture gradually spatializes all representations and experiences, t‘}lleg? are
subjected to the camera’s particular grammar of data acloess. Zoom, til, p::ail,
and track—we now use these operations to interact with data spaces, mod-

Is, objects, and bodies. S
egﬁ::;cmd from its historical temporary “"imprisanm‘ent” W.lthlﬂ .thz
physical body of 2 movie camera directed at physmfl reaht.:y, a vxml.:ahze
camera also beromes an interface to all eypes of media and lnfonnatlon -
side 3-D space. As an example, consider the GUI of the leadul':g com;lnuf:er
animation software—PowerAnimator from Alias/Wavefront.'! In this in-
terface, each window, regardless of whether ir displays 2 3-D mode.l, a grafph,
or even plain rext, contains Dolly, Track, and Foom buttons. It is partiui;
larly imporeant thar the user is expected to dully and; pan over tex; as 1_ ;
were a 3-Dscene. In this interface, cinematic vision triumphs over the prin
tradition, with the camera subsuming the page. The Gurenberg galaxy turns
pue to be just a subset of the Lumitres’ universe. o .

Amnother feavure of cinematic perception that persists in fmizgimls mfﬁ;
faces is a rectangular framing of represenved reality.'* ‘(?imema irself mhfn;

this framing from Western painting. Since the Renaissance, the f@m:] 1“:5‘

acted as a window onto a larger space that is assurfled to extend \buiwn | the

frame. This space is cut by the frame’s rectangle into twm. p«amns“.l&mm;wcrt;n:
space,” the part that is inside the frame, and the part that is onrside. In

14. See h\mpcflmanﬁgi.mm!pag\Efpagesfpm&ucm‘h'pagedpmwwmmi\m;:n:;_ﬂﬂr?;;ii.
15. T The Address of the Eye, Vivian Sobchack discusses. che three metaphors of frs ﬁme, w Ddew,l
and mirror that underlie modern film theory. The metaphor of the ‘f@e w:n‘njmes'ﬂ m m Tt;e
paincing and is ceneral to formalist theory, which is n-:uncettfed with slj: ca::n.rce _
metapher of che window anderlies realist film theory {Bazia}, w.hlch seresses the act nspe el;
vion. Bealist theory fallows Afberti in conceprualizing the cinema soreen 25 2 r.::l Pa; -
window onto the woeld. Finally, the metaphor of the mirroe i-s central to psycl';oa: yt:;d "
theory. In terms of these distinctions, my discussion here is ccm:em:cci wit ; :t:j -
metaphor. The distinctions themselves, homwever, wpen up a very m[,)dk_mwe s.pacl: ‘[.J - c‘imma
further sbout the welationships between cinemaand computer media, in patticy F,;,; e
screen and rhe computer window. See Vivian Sobchack, The Addm{ @f the Eye: A Plvesonpenolagy
of Film Bxperiznce (Princeron, N.J.: Princeton Universicy Press, 1992).
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famous formulation of Leon Battisea Alberri, the frame acts as a window onto
the world. Or, in the more recent formulation of French film theorist Jacques
Aumoat and his co-aurhors, “The onscreen space is habitually perceived as
included within & more vast scenographic space. Even \rhduglh the onscreen
space isthe only visible part, this larger scenographic part is nonetheless con-
sidered o exist around ir."16

Just as a rectangular frame in painting and photagraphy presents a part
of a larger space outside it, a window in HCI presents a partial view of 2
lazger document, But if in painting (and later in photography), the framing
chosen by an artist is final, computer interface benefits from a new invenrion
intsoduced by cinema—the mobility of the frame. Just as a kino-eye can
move around 2 space revealing irs different fegions, @ compurer user can
seroll through a window's contents.

Lt is noe surprising to see thar screen-based imtegactive 3-D environmenrs,
such as VREML words, also use cinema’s rectangular framing,
other elements of cinematic vision, specifically, a mobile virrual camera. It may
be surprising, however, to realize thar the Virtual Reality interface, often pro-
moted as the most “natural” interface of all, urilizes the same framing.'” As in
rinema, the world presented toa VR user is cut by a rectangular frame. As in
rinema, this frame presents a partial view of a larger space."® As in cinema, rhe
virtual camera moves around to reveal differene parts of this

since they rely on

space,
Of course, the camera is now controlled by the user and in fact is idear;-

fred wich her own sighe. Yer it is crucial that in VR one sees the virtual world
through a rectangular frame, and that this frame always presents only part of

16. Jacques Awmont et al., Aenbeticy of Fitw (Austin: University of Texas Press, 1992), 13,
1. By VB incerface, | mean the common Forms of a head-mounted or hesd-coupled direcred
display employed in VR syseems. Fora popular review of such displays writcen when the pop-
ularity of VI was at its peak, sze Steve Auksrakalnis and David Blaner, Sifios Mivage: The Arr
and Seience of Virtual Reality (Berkeley, CA: Peachpit Press, 1992), pp. 8098, For a more tech-
nical areatment, see Dean Kocian and Lee Task, "Visuatly Coupled $  Hard
Human Intesface,” in Virtua! Enpi and Adyp
and Thomas Furness EE (Wew York amd Oxfocd:
U8. See Kocian and Task for derails on the Seld

and che
¢ Interface Design, ed. Wondrow Barfeld
Oxford University Press, 1995}, 175-257.

of view of various VR displays. Alchough ic

varics widely between different systems, the typical size of the field of view in commercial head-

mawnted displays (HMD) available in the first pare of the 19505 was thiry ro fifty degrees.
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a larger whole. This frame creates a disrince subjective experience thar is
much closer to cinematic perception than i is to namediared sighe.

Interactive vircual worlds, whether accessed through a screen-based or
WE interface, are often discussed as the logical successor to cinema and po-
rentially the key cultural form of che rwenty-fiese CENtury just as cinema was
the key cultural form of the rwentieth century. These discussions usually fo-
cus on issues of interaction and narrative; thus, the typical scenario for
twenty-first cenrary cinema involves a user represented as an avatar existing
literally “inside” the narrative space, rendered with photorealistic 3-D com-
puter graphics, interacting with virrual characrers and perhaps other users,
and affecting the course of narrative events.

It is an open question whether this and similar scenarics indeed represent
an extension of cinerna, or if they rather should be thoughs of as a continua-
tion of theatrical traditions such as improvisational or avant-garde thearer,
But whar undoubtedly can be observed is how virrual technology’s depend-
ence on cinema’s mode of seeing and language is becoming progressively
stronger. This coincides wich the move from proprietary and expensive VR
systems w0 more widely available and standardized technologies, such as
VRML. (The following examples refer to 2 particular VRML browser—
WebSpace Navigator 1.1 from SGL* Other VRML browsers have similar
fearures.)

The creator of a VEML world can define a number of viewpoints that are
loaded with the world. These viewpoints automatically appear in a special
menu in a VRML browser thac allows the user to step through them, one by
one. Just as in cinema, ontology is coupled with epistemeology: the world is
designed ro be viewed from particular points of view. The desi gner of a vir-
tual world is thus a cinematographer as well as an architect. The user can
wander around the world, or she can save time by assuming the familiar po-
sition of a cinema viewer for whom the cinemarographer has already chosen
the best viewpoings.

Equally interesting is another option thar controls how a VRML browser
moves from one viewpoint to the next. By default, the virrual camera trav-

9. hwmp:m’m"e%bmmct‘sgi.cnmIWeWnSpaceﬁ{elp/ [ TS
20. See John Haruman end Josie Wernecke, The VRML 2.0 Handbosh Building Moving Worlds
an the Wi {Boeading, Mass.: Addison-Wesley, 1996), 363,
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els smoothiy through space from the current viewpoint to the nextas though
on a dolly, its movement automarically calcnlated by che software. Selecting
the “jump cuts” option makes it cut from one view to the nexr. Both modes
are obviously derived from cinema. Both are more efficien than trying to
explore the world on its own.

With a VRML interface, nature is firmly subsumed under culeure. The
eye is subordinated to the kino-eye. The body is subordinared to the virtual
body of the virtual camera. While the user can investigate the world on her
o, freely selecting trajectories and viewpoints, the inverface privileges cin-
ematic perception——curs, precomputed, dolly-like motions, preselected
VieWpoints,

The area of computer culture where the cinematic interface is being trans-
formed into a enlrural inverface most aggsessiwely‘ is computer games. By
the 1990s, game designers had mowved from two to three dimensions zad had
beguni to incorporate cinematic language in an increasingly systemaric fash-
ion. Games began to fearure lawish opening cinemaric sequences (called
“ginematics” in the game business) that set che mood, established the ser-
ting, and introduced the narrarive. Frequently, the whole game would be
strucrured as an oscillation berween interacrive fragments requiring the
wser's inpur and noninteractive cinemaric sequences, that is, “cinematics.”
As the decade progressed, game designers created increasingly complex—
and increasingly cinemaric—intersctive virrual worlds. Regardless of a
game's gente, it came to rely on cinemarography techniques borrowed from
rraditional cinema, including the expressive use of camera angles and deprh
of field, and dsamaric lighting of 3-D computer-generated sets to create
muood and atmosphere. In the beginning of the decade, many games such as
The 7th Guest (Trilobyre, 1993) or Voyesr (Philips Inveractive Media, 1994)
used digital video of acrors superimposed over 2-D or 3-D backgrounds; by

itsend, they had switched vo fully synthetic characters rendered in real time,®
This swirch allowed game designers to go beyond the branching-type struc-
rureof earlier games based on digiral video in which all possible scenes had o
be taped beforehand. In contrast, 3-D characters animated in real time move

21. Buamples of the earlier trend are Retwrs ro Ford {Activision, 1993) and The 7th Guerr
[Teilobyee/Virgin Games, 1993), Examples of the later trend are Sorlblade (Namco, 1997) and
Tiweh Ruider (Bidos, 1996).
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arbitrarily around che space, 2n.! the space itself can change ducing t’he.game.
{For instance, when a player returas to an already visited area, sthe mll ﬁn.d
any objects that she left there earlier.) This switch also made vmtuﬁlﬁ ‘wp:@s
more cinematic, as characters could be beteer visually integrated with their
environments.” 3 s
A particularly important example of how computer gamwes‘ mme—l—@n )
extend—rcinematic language is their implementation of 2 dynamic pa‘uwmr‘m o
view. In driving and flying simulators and in cornbat games such as Te‘%km 2‘
(Namco, 1994-), events like car crashes and knockdowns are {mmmatma&{ly
replayed from a different point of wiew. Orher games such as the ‘D‘mm E‘e;‘n\e‘s
(1d Sofrware, 1993—) and Dungesn Kesper (Bullfrog Productions, 1997) mJl oW
che user to switch berween the point of view of the hero and a- mp-'dbww
bird's-eye wiew. Designers of online wvirtual worlds such as A‘E[W? Wmﬁﬂﬂs‘
provide their users with similar capabilities. Nintendo goes ‘evizm fm‘vmem y
ﬁedicatiug four burtons on its N64 joypad to controlling ti.le view cwf the Zc-
tipn. While playing Nintendo games such as .%pw Mario 64 (Minrendo,
19} the user can continuously adjust the paf@ltzmn of the camez:uh Sﬁme
Sony Playstation games such as Tombh Raider (Eidos, 1?96) also use the uth-1
ton;r» on the Playstation joypad for changing point of vn:vff. Some games s;unu(:i
as Myth: The Fallen Lords (Bungie, 1997) use an Al engine {computer code

ife” i . chas he
that controls simulated “life” in the game, such as human characters that

player encounters) to automatically control the camera.‘ .
The incorporation of virtual/camera controls into the very hardware o
les is truly a historic event. Directing the virtual camera becomes

ame conso . : . ‘
fs important as controlling the hero’s actions. This fact is admitted by the

game industry itself. Of the four key features of Dungeon Kegper :adwemtizmj’l on
its package, for instancef the frst two concern control of rhe camera: switch

your perspective,” “rotate your view,” “take on your friend,” "unveil hidden

22. Cricical literature on COMPILET gAMes, and in particular, their visual language, remains

stin, Useful facts on the history of computer games, descriprions wufdiiﬂ%wmmr g‘e@m‘, Mtld in-
verviews with designers can be found in Chris McGowanand Jim ManlhlmJ:g;h, Em‘m‘ufm‘mr
o the Cpber Zome (New York: Randem House, 1995). Another useful SwT‘wﬁE\E‘ is]. ‘C li-‘lle‘rz‘. jayt
stick Wm‘f.ﬁﬁﬂ‘.ﬁ‘: Howw Videogames Ate Our Quarters, Wer Osr Hearts, and Rewived Cur Minds (Boston:

Litzle, Brown, 1997).
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lewels.” In grmes such as this one, cinemaric perception functions as the sub-
ject in its own righe,? suggesting the return of "The New Vision"” meovement
of the 1920s (Mohely-Nagy, Rodchenko, Vertov, and others), which fore-
grounded the new mobility of the phote and film camera, and made urcon-
ventional points of view a key part of its poetics.

Thie fact that computer games and virtual worlds continue to encode, step
by step, the grammar of a kino-eye in software and in hardware is not an ac-
cident, but rather is consistent with the overall trajectory of the computeri-
zation of culture since the 1940s—the automarion of all cultura! operarions.
This automation gradually moves from basic to more complex operations:
from image processing and spell checking to software-generated characters,
3-D worlds, and Web sites. A side effect of this aurpmarion is that once par-
ticular culrural codes are implemented in low-level software and hardware,
they are no longer seen as choices burt as unquestionable defaults. Fo take the
automation of imaging as an example, in the early 1960s the newly emerg-
ing field of computer graphics incorporated a linear one-point perspective
into 3-I) software, and later directly into the hardware.® As a result, linear
perspective became the default mode of vision in compurer culture, whether
we are speaking of computer animation, computer games, visualization, ar
VRML worlds. Now we are witnessing the next stage of this process——rhe
translation of a cinematic grammar of points of view into software and hard-

ware, As Hollywood cinematography is translared into algorithms and com-
purer chips, its conventions become the default method of interacting wich
any data subjected tospatialization. (At SIGGRAPH "97 in Los Angeles, one
of the presenters called for the incorporarion of Hollywood-style editing in
mulei-user wirtual worlds software. In such implementation, user interaction
with other avatar(s) will be automatically rendered using classical Holly-
wood conventions for filming dialog.?*) To use the terms of “The Vircual

23. Dungeon Kesper (Bulifrog Productions, 19973

24. Fora mose detailed discussion of the history of computer imaging as gradual auromation,
see my articles “Mapping Space: Perspective, Radar, and Computer Graphics,” and "Automa-
rion of Sight from ?hucogmphy to Computer Vision,”

25. Moses Ma's presentacion on the panel “Putting a Human Face on Cyberspace: Designing
Avatars and che Virnreal Worlds They Live In,” SIGGRAPH '97, 7 August 1997,

The Interface




Cinemarographer: A Paradigm for Automatic Real-Time Camera Control
and Directing,” a 1996 paper authored by Microsoft researchers, the goal of
research is ro encode “cinematographic expertise,” translating “heuristics of
filmmaking” into computer software and hardware.? Element by element,
cinema is being poured into a computer: first, one-point linear perspecrive;
next, the mobile camera and rectangular window; nexe, cinematography and
editing conventions; and, of course, digital personas based on acting con-
ventions borrowed from cinema, to be followed by make-up, set design, arid
the narrative scructures themselves. Rather than being merely one cultural
language among others, cinema is now becoming #be cultural interface, a
toolbox for all cultural communication, overraking the printed word.

Cinema, the major cultural form of the rwentieth century, has found a
new life as the tolbox of the computer user. Cinemaric means of perception,
of connecting space and cime, of representin g human memory, thinking, and
emotion have become a way of work and a way of Iife for millions in the com-
purer age. Cinema's aesthetic strategies have become basic organizational
principles of computer sofcware. The window into a fictional world of a cin-
ematic narrative has become a window into 2 datascape. In shore, what was
cinema is now the human-computer interface.

1 will conclude this section by discussing a few artistic projects that, in
different ways, offer alrernatives to this trajectory—=a trajectory thar, again,
involwes the gradual eranslation of elements and technigues of cinematic per-
ceprion and language into a de-contexcualized ser of tonls to be used as an jn-
terface to any data. In the process of chis translation, cinematic perception is
divarced from irs original material embodiment {camera, film stock}, as well
as from the historical context of its formarion. If in cinerna rhe camera func-
tionsas a marerial object, coexisting sparially and temporally witch che warld
it is showing us, it has now becomes a ser of abstrace operations. The art proj-
ects that [ discuss below refuse this separation of cinematic vision from the
material world. They reunite perception and material reality by making the
camera and whar it records & part of the ontology of a virtual world, They

26. Li-wei He, Michsel Cohen, and David Salesin, “The Vircoal Cinemacographer: A Para-
digm for Awromtic Real-Time Camera Concrol and Direcring,” SIGGRAPH 96 (herpif
resm:rch.‘micmm&'t.‘mmlﬁ!GGHAPH%I%Mnualfinema.htm).
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also refuse the universalization of cinematic vision by computer culrure,
which {just 25 postrnodern visual culture in general) teears cinema as a tool-
bo, 2 ser of “flrers” thar can be used to process any inpur. In conerase, each
of these projects employs a unique cinematic strategy that has a specific re-
larion to che parricular virowal world ic reveals ro the user.

In The Invisible Shape of Things Past, Joachim Sauter and Dirk Lissenbrink
of the Berlin-based ART +COM collective created a rruly innovarive cultural
incerface for accessing historical dara abour Berlin's hiscory.?” The intecface
de-virtualizes cinema, so to speak, by putting the records of cinematic vision
back into their historical and material convexr. As the user navigaves
through a 3-D model of Berlin, she comes across elongared shapes lying on
city screets, These shapes, which the authors call "filmobjects,” correspond
o documentary footage recorded at corresponding points in the cicy. To cre-
ate each shape, the original footage is digitized and the frames are stacked
one after another in depth, with the original camera parameters determin-
ing the exact shape. The user can view the footage by clicking on the firse
frame, As the frames are displayed one after another, the shape becomes oor-
respandingly thinner.

In following the general tread of romputer culture toward spatialization
of every cultural experience, this cultural interface spatializes time, repre-
senting it as a shape in a 3-D space. This shape can be thought of as a book,
with individual frames stacked one after another like book pages. The tra-
jectory through time and space followed by a camera becomes a book to be
read, page by page. The records of the camera’s vision become material ob-
jects, sharing space with the marerial realicy that gave rise to this vision.
Cinema is solidified. This project, then, can be also undersrood as a vireual
monument to cinerma. The (virrual) shapes situared around the (virrual) city
remind us of the era when rinema was the defining form of colrural expres-
sion—as opposed toa tolbox for data recrieval and use,

Hungarian-born artist Tam#s Waliczky openly refuses the defaule mode
of wision imposed by compurer software—one-poinc linear perspective.
Each of his computer-animared films The Ganden (1992), The Forest (1993)
and The Way (1994} urilizes a particular perspectival system: a water-drop

27. See hup:ifwow.arccom.delprojecrsfinvisible_shapefwelcome.en.
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perspective in The Garden, & wﬂbndriéal perspective in The Fover, and a re-
verse perspective in The Way. Whking with computer programmers, the
artist created custom-made 3-D software to implement these perspectival
systems. Each of the systems has an inherent relationship to the subject of
the Bim in which it is used. In The (Garden, the subject is the perception ofa
small child, for whom the world does not yet have an objective existence. In
The Forest, the mental rrauma of emigration is translared into the endless
roaming of a camera through che forest, which is actually just 2 set of trans-
parent cylinders. Finally, in The Wiy, the self-sufficiency and isolation of a
Western subject are conveyed by the use of a reverse perspective.

In Waliczky's films the camera and the world are made into a single
whole, whereas in The Invisible Shape of Things Past the records of the camera
are placed back into the world. Rather than simply subjecting his virral
worlds to different types of perspectival projection, Waliczky modified the
spatial structure of the worlds themselves. In The Guarden, a child playing in
a garden becomes the center of the world; as she moves around, the actual
geometry of all the objeces around her is cransformed, with objects becom-
ing bigger as she gets closer to them. To creave The Forest, 2 pamber of cylin-
ders were placed inside each other, each cylinder mapped with a picrurs
of a tree, repeared a number of times. In the film, we see a camera moving
through this endless static forest in a complex spatial trajectory—but this is
an illusion. In realiry, the camera does move, but the archivecture of the
world is constantly changing as well, because each cylinder is rotating at its

own speed. As a result, the world and our perception of itare fused rogether.

HCI: Representation versus Control

The development of the human-computer interface, wntil recenily, has had

Little to do with the distribution of cultural objects. Following some of the
main applications from the 1940s uneil the early 1980s, when the current

generation of the GUI was developed and reached the mass market togerher
with the rise of the PC, we can list the most significant: geal-time control of
weapons and weapon SySLerms; scientific simulation; compurer-aided design; and
finally, office work with the secretary functioning as prototypical computer
user—iiling docurments in folders, emptying the teash can, creating and ed-
iting documents {(“word processing”)- Today, as the compueer is beginning
to host very different applications for access and manipulation of cultusal
data and cultural experiences, their interfaces still rely on old metaphors and
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action grammars. Culeural interfaces predictably use elements of a general
purpose HCI such as scrolluble windows containing text and otfer‘ dat—
types, hierarchical menus, dialogue boxes, and command-line input. For inz1
sltaryxce,‘ a'typical “art collection” CD-ROM tries to recreate “the Iﬁus;eum ex_
pe'nence" by presenting a navigable 3-D rendering of a museum space, whi 1—
sti1ll resorting to hierarchical menus that allow the user w switfh be’ 4 e
different museum collecrions. Even in the case of Tibe fawirible Shape of ’;: ?E‘m
Past, which uses a unique interface solution of “filmobjects” not di Jmlgj
trflceaib!le to either old culvaral forms or general-purpose HCI, the d l'rea .
still rely on HCI convention in the use of 2 pull-down rmem; to ?sjisnem
rween different maps of Berlin, | o smichbe
In f;heir important study of new media, Remediation, Jay David Bolr
and Richard Grusin define sredism as “thar which remediates”? In IC"MD'll’ﬂl‘t o
o a‘*mm:ﬂemist view thar aims ro define the essential properties of wé @St
r?aedsflmm, Bolter and Grusin propose that all media work by "‘mmeddmﬁ:rz
thar is, translating, refashioning, and reforming other media, both dc‘m‘ti,
level of content and form. If we think of the human-computer ir:terface as ane
uither medium, its history and present development definitely fir this th i
sis. The history of the human-computer interface s that of borrowin, :
reformulating, or, to use new media lingo, reformatting other medmﬂgbaih
past. and present—the printed page, flm, relevision. Bur ﬂ]ﬁ@l‘lé wit}; bL:Jr
rowing the conventions of most other media and eclectically combi‘ i _
them together, HCI designers also heavily borrow “conventions” of th: I::f
man-made physical environment, beginning with Macinrosh’s use of the
deskcop metaphor. And, more than any medium before it, HCI is like
chameleon that keeps changing its appearance, respondﬁmg; to how co i
p}lters are used in any given period. For instance, if in the ‘li';".l']’ﬂs‘ the ;n-
sugme;m at Xerox PARC modeled the first GUI on the office dtemﬂk"he@ ‘E_‘
t]bw‘ey szagilnedl that the computer they were designing would be m‘ézcﬂ in :;:.
“o:;ljiiz, ‘]‘.E the WB‘[}‘S the ?riman'y use of computers as media-access machines
ed o r e borrowing of interfaces of already familiar media devices such
the VCR. or audio CD player conrrols. e

28. Jay David Bolter and Richard Grusi
hard Grusin, Remediation: i Wieegr Aol .
Mass: MIT Press, 1999), 19. s ndesionding Moo e (Combridee,
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In general, cultural interfaces of the 1990s cry to walk an uneasy path
between the richness of control provided in general-purpose HCI and the
“immersive” experience of traditional cultural objects such as books and
movies. Modern general-g;urpuse HCI, be it the MAC OS, Windows, or
UNIX, allow their users to perform complex and detailed actions on
computer data: acquire information abour an object, copy it, move it to
another location, change the way dara is displayed, etc. In contrast, a
conventional book or 2 film posirions the user inside an imaginary uni-
verse whose structure is fixed by the author. Cultural inrerfaces arrempt to
mediate berween these two fundamentally different and ultimarely in-
comparible approaches.

Asan example, consider how cultural interfaces conceptualize the com-
puter screen. If a general-purpose HCI clearly identifies o the user that
certain objects can be acred on while others cannor {icons PEprEsenting
files bur not che deskeop itself), culeural interfaces rypically hide the hy-
perlinks wichin a continuous representational field, (This technique was
already so widely accepred by che 1990s thac the designers of HTML of-
fered it early on to users by implementing the “imagemap” feature.) The
field can be a two-dimensional collage of different images, & mixture of
representational elements and abstract textures, or a single image of a
space such as a cicy street or a landscape. By trial and ecror, clicking all
over the field, the user discovers that some parts of rhis field are hypes-
links. This concept of a screen combines two distinct pictorial conven-
tions~—the older Western tradirion of picrorial illusionism in which a

screen furncrions as a window into a virrual space, something for the viewer
to look inve bur not act upon; and the maore recent convention of graphi-
cal human-compurter incerfaces that divides the COMPUUEr SCreen iNto a set
of controls with clearly delineated functions, thereby essencially treating
it as a virtual instrament panel. As a result, the computer screen becomes
a batdefield for a nember of incomparible definitions—depth and sur-
fare, opaqueness and transparency, image as illusionary space and image as
instrument for action,

The computer screen also functions both a5 2 window into an illusionary
space and as a flat surface carrying text labels and graphical icons. We can re-
late this to a similar nnderstanding of a pictorial surface in the Durch art of
the seventeenth century. In her classic scudy The Art of Dewcribing, art histo-
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rian Svetlana Alpers discusses how Dutch painting of the period functioned
as both map and picture, combining different kinds of information and
knowledge of the world.? |
Here is another example of how culrural interfaces try vo find a middle
ground berween the conventions of general-purpose HCT and t%xe cm‘—
ventions of traditional culmural forms. Again we encounter tension and
struggle—in this case, berween standardization and originality. -One of :ll’h\ﬁ
main principles of modern HCI is the consistency principle. It dicrates wtham
memu‘s, icons, dialague boxes, and other interface elements should be vtfm?
same in different applicarions. The user knows that every application will
contain 2 “file” menu, or that if she encounters an icon that looks like a mag-
nifying glass, it can be used to zoom on documents. In conerast, modern cul-
ture (including its “postmodern” stage) seresses originality: E.Trery cultural
object is supposed to be different from the rest, and if it is quoring other ob-
jects, these quotes have to be defined as such. Culeural ingerfaces ty tq ac-
commodare both the demand for consistency and the demand for originalicy.
Mose of them conrain the same set of intecface elements with standard se-
mantics, such as “home,” “forward,” and *hackward” icons. But because
ewery Web site and CD-ROM strives to have its own distinct design, these
elements are always designed differently from one product to the next. For
instance, many games such as War Cngff I (Blizzard Enterrainment, 1996)
and Diwngeon Keeper give their icons a “historical” look consistent with the
mood of the imaginary universe portrayed in the game. |
The language of culrural interfaces is a hybrid. It is a strange, often awk-
ward mix between the conventions of traditional cultural forms and the con-
wventions of HCI—berween an immersive environment and a ser of controls,
berween standardization and originality. Culeural inrerfices try to balance
the concept of a surface in painting, photography, cinema, and the printed
page as something to be looked at, glanced ar, read, but always from S(Tme
distance, without interfering with ir, with the concept of the surface in 2
computer interface as a virrual control panel, similar to the conerol panel on

29. See Svetlana Alpess, The Art of Describing: Dutch Ars i the Seventeenth Centrery (Chicagu:
University of Chicago Press, 1983). See particalacly the chaper “Mapping Impulse.”
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a car, plane, or any other complex machine.® Finally, on yet ancther level,
the traditions of the prined word and of cinema also compete between
themselves. One wants the computer screen to be a dense and flat informa-
tion surface, whereas the other insists ehat it becomea window into a virtual
space.

To see that chis hybrid language of the cultural interfaces of the 1990s
represents only one historical possibility, consider a very different scenario.
Potentially, culrural interfaces could completely cely on already existing
rmetaphors and action grammars of a standard HCI, or, at least, vely on them
much more than they actually do. They do not have to “dress up” HCI with
custom jcons and buttons, or hide links within images, or organize the in-
formarion as a series of pages or a 3-D environment. For instance, texts can
be presented simply as files inside a directory rather than as 2 set of pages
connected by custom-designed icons. This strategy of using standard HCI to
present culrural objects is encountered guite rarely. In fact, I am aware of
only one project that seems to use it completely consciously, as though by
choice rather than by necessity—a CD-ROM by Gerald Van Deer Kaap en-
vitled BlivadRom V.0.9. (Netherlands, 1993). The CD-ROM includes a sran-
dard-looking folder named “Blind Letter” Inside the folder there are a large
aumber of text files. You do nor have oo leam yee anocher cultural inverface,
search for hyperlinks hidden in images, or navigate through & 3-I environ-
ment. Reading these files requires simply opening them in standard Macin-
tosh SimpleText, one by one. This simple technique works very well. Bather
than distracting the user from experiencing the work, the compurer inber-
face becomes part and parcel of the work. Opening these files, 1 felr chat I was
in the presence of a new literary form for & new medium, perhaps the real
medium of a compuser—its interface.

As the examples here illustrare, cultural intesfaces try to create their own
language rather than simply using the general-purpose HCI. In duing so, these

30, "This historical connection is illuscrated by popular flighe simulator games in which che
pomputer screen is used 1o simulate the control panel of a plane, thax is, the very type of object
from: which computer interfaces have developed. The conceprual origin of the modern GUL in
2 traditional instrument panel can be seen even more cleatly in the Arst graphical compuater in-
serfaces of the lare 19605 and easly 1970s, which used tiled windows. The furst tited window
interface was demonstrated by Douglas Engelbast in §568.
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interfaces try to negotiate berween metaphors and ways of controlling a com-
purer deweloped in HCI, and the convenrions of more traditional cultural
forms. Indeed, neither extreme is ultimately satisfactory by itself. It is one
thing vo use a computer to conerod weapons or analyze starisrical data, iv is
another to use it to represent cultural memaories, values, and experiences. In-
rerfaces developed for the computer in the role of calculator, control mecha-
nism, or communication device are not pecessarily suitable for a compurer
playing the role of cultural machine. Conversely, if we simply mimic the
existing conventions of older cultural forms such as the printed word and
cinema, we will not take advantage of all che new capacities offered by the
computer: its flexibility in displaying and menipulating data, interactive
control by the user, ability to run simulations, etc.

Today the language of cultural interfaces is in its eatly stage, as was the
language of cinema a hundred years ago. We do not know whar the final re-
sulc will be, or even if it will ever completely stabilize. Both the printed
word and cinema eventually achieved stable forms that underwent little
change for long periods of time, in part because of the material investments
in their means of producrion and distribution. Given that computer lan-
guage is implemented in software, potentially it could keep changing for-
ever. Bur there is one thing we can be sure of. We are witnessing the
emergence of a new culnural metalanguage, something thar will be ar least
as significant as the printed word and cinema before it.

The Interface




The Screen and the User

Conremporary human-computer interfaces offer radical new possibilities for
fmt and communicarion. Virrual reality allows us o travel ﬁhmmgh nonex-
istent three-dimensional spaces. A compurter monitor connected to a net-
wx-n'k becomes a window through which we can enter places thousands of
miles away. Finally, with the help of 2 mouse or a video camera, a compu-
ter can be transformed into an intelligent being capable of en, i b
dialogue. e

WR, telepresence, and interactiviry are made possible by the recent eech-
nolagy of the digiral computer. Homever, they are made real by a much older
technelogy—the screen. It is by looking ata screen—a Bat, rectangular s
face positioned ar some distance from che eyes—rthar the user ‘e::cu;verﬁemes
the illusion of navigering through virtual spaces, of being phg,miimlﬂ“lly‘ pmeﬁem‘
somewhere else or of being hailed by the compurer icself. If compurers have
become a common presence in our culture only in the last decade, the screen
o ‘.the other hand, has been used to present visual information for ren-,
turies—from Renaissance painting ro twentiech-century cinema.

Today, coupled with the compurer, the screen is rapidly becoming the
fm;mjm means of accessing any kind of informarion, be it still images, moving
lmages, or text. Weare already using it to read che daily newspaper; to watch
Tmm..-'ies; to communicate wich co-workers, relarives, and friends; ﬁn\d‘, most
emportant, to work. We may debate whether our soctery is a society of spec-
fac]fe or of simulation, but, undoubtedly, it isa society of the screen, Whar
ate the different stages of che screen’s history? What are the relationships be-
tween the physical space where the viewer is located, her body, and the screen
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space? What are the ways in which compurer displays both continue and

challenge the rradition of the screen?®

A Screen'’s Genealogy

Let us srart with the definiticn of 2 screen. The visual culture of the modern
period, from painting to cinema, is characterized by an intrigning phenom-
encn—rthe existence of amother virtual space, another three-dimensional
world enclosed by a frame and situated inside our normal space. The frame
separates two absolurely different spaces thar somehow coexist. This phe-
nomenon is whar defines the screen in the most general sense, or, as I will call
it, the “classical screen”

What are the properties of a classical screen? It is a flat, rectangular sur-
face. It is intended for frontal viewing—as opposed to a panorama for in-
stance. It exists in our normal space, the space of our body, and acts as a
window into another space. ‘This other space, the space of representarion,
typically has a scale different from che scale of our normal space. Defined in
this way, 2 screen describes equally well 2 Renaissance painting {recall Al-
berti’s formularion referred to above) and a2 modern computer display. Even
proportions have not changed in five centuries; they are sirnilar for a rypical
fifreenth-century painting, a film screen, and a compurer screen. In this
respect it is not accidental that the very names of the two main formats of

31, My analysis bere focuses on the continuities berween the compater screen and preceding
representational conwentions and sectinologies. For alternative readings thar take up the differ-
ences berween che two, see the excellent arricles by Vivian Sobchack, “Mostalgia for a Digiral
Object: Regrees on the Quickening of QuickTime;” in Millewnium Film, Jomrnal 4-23, Wo. 34
(Fall 1999) and Morman Bryson, "Summer 1999 at TATE," available from Tare Gallery, 413
West 14ch Steeer, Mew York Ciry. Bryson writes: “Though the fcompurer] screen is able to pres-
ent 2 scenopraphic depth, it is obwiously unlike the Albemian or Renaissance window; irs sur-
face never vanishes before the imaginary depehs behind it, it never truly opens into depth. But
che PC screen does not behave like the modesnist image, either. Ir cannor foreground the mate-
rialicy of the sucface (of pigments on canvas) since it has no mareriality to speak of, ocher than
the play of shifting light.” Both Sobchack and Bryson stress the difference berween the vradi-
vional image frarie and thie multiple windows of a compurer screen. “Basically,” weices Bryson,
“the whole order of the frame is abolished, replaced by the order of superimposition or riling.”
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computer displays point to two genres of painting: A horizontal format is re-
ferred to as “landscape mode,” whereas the vertical formar is referred to as
“portrait mode.”

A hundred years ago a new type of screen, which I will call the “dynamic
screen,” became popular. This new type retains all the properties of a classi-
cal screen while adding something new: It can display an image changing
aver time. This is the screen of cinema, television, video. The dynamic screen
also brings with it a certain relationship berween the image and the specta-
ror—a certain viewing regime, so to speak. This relationship is already im-
plicit in the classical screen, but now it fully surfaces. A screen's image sirives
for complete illusion and visual plenitude, while the viewer is asked to sus-
pend dishelief and to identify with the image. Although the sreeen in real-
ity is only a window of limited dimensions positioned inside the physical
space of the viewer, the viewer is expected to concentrate completely on what
she sees in this window, focusing her artention on the representation and dis-
regarding the physical space ourside. This viewing regime is made possible
by the fact thar the singular image, whethera painting, mavie screen, or tel-
evision screen, completely fills the screen. This is why we are so annoyed in
a movie theater when the projected image does not precisely coincide witch
the screen’s boundaries: It disrupts the itlusion, making us conscious of what
exists outside the represearation.®

Rather than being a neurral medium of presenting informarion, the
screen is aggressive. It functions oo filter, to screen onz, co take over, rendering
nonexistent whatever is outside its frame. Of course, the degree of this fil-
tering waries berween cinema wiewing and television viewing. In cinema
viewing, the viewer is asked oo merge completely with the screen’s space. In
television viewing (asdt was practiced in the twentieth century), the screen
is smaller, lights are on, conversation between viewers is allowed, and the act
of viewing is often integrated with other daily activities. Seill, overall this
viewing regime has remained stable—until recently.

32, Thedegree rowhicha frame thatactsasa boundary berween the two spaces is emphasized
seems o be proportional to the degoer of identification expected from the wiewes. Thus in cin-
ema, where the identification is most invense, the frame as a separate object does ot exist ar
all—ths scoeen simply ends et its boundaries—whereas both in painting end television the

framing is much more prosounced.

Chapter 2

This stability has been challenged by the arrival of the compurer screen.
On the one hand, rather than showing asingle image, a computer screen typ-
ically displays a number of coexisting windows. Indeed, the coexistence of 2
number of overlapping windows is a fundamental principle of the modern
GUL Mo single window completely dominates the viewer’s artention. In
this sense, the possibility of simultaneously observing a few images that co-
exist within one screen can be compared with the phenomenon of zapping—
the quick swirching of television channels that allows the viewer o follow
more than program.® In both instances, the viewer no longer concentrares
on a single image. (Some television sers enable a second channel to be
watched within a smaller window positioned in a corner of the main screen.
Perhaps furnze TV sets will adopt the window metaphor of a compurer.} A
windew interfare has more to do with moedern graphic design, which treats
a page as & collection of different bur equally important blocks of data such
as text, images, and graphic elements, than with the cinematic screen.

On the other hand, with VR, the screen disappears alrogether. VR rypi-
cally uses a head-mounted display whose images completely fill the viewer's
visual field. Mo longer is the viewer looking at a rectangular, flar surface from
a certain distance, 2 window into another space. Now she is fully situared
within this other space. Or, more precisely, we can say thar the two spaces—
the real, physical space and the virtual, simulated space—coincide. The
virtual space, previously confined to a painting or 2 movie screen, now
completely encompasses the real space. Frontality, rectangular surface, dif-
ference in scale are all gone. The screen hes vanished.

Both sicuations—window interface and VR—disrupt the viewing re-
gime thar characterizes the historical period of the dynamic screen. This
regime, based on an identificarion of viewer and screen image, reached its
culminarion in the cinema, which goes to an extreme to enable this identi-
fication {the bigness of the screen, the darkness of the surrounding space).

Thus, the era of the dynamic screen that began with cinema is now end-
ing. And it is this disappearance of the screen—its splitting into many win-
dows in window interface, its complete takeower of the visual field in

33. Here I agree with the parallel suggested by Anatoly Prokhorov between window interface

and moneage in cinema.
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VR —thar allo l | mize i
M Ezilmﬂl:;ws us today to recognize it as 2 culrural category and begin to
The origins of the cinema’s screen are well known, We can rrace its emer-

‘g‘r.ecnw:‘e tor the popular specracles and entercainments of the aﬂghwemh‘and
ninereench centuries: magic lantern shows, phantasmagoria, éﬂ&mpiﬁﬁsﬁkom
pau:m.ummm‘, diorama, zoapraxiscope shows, and so on. The ]pu‘w!bwﬂji‘c‘ was read ’
for lmmma, and when it finally appeared, it was a buge public event. Mot by
accident, the “invention” of cinema was claimed by at least a dozen "indiivid)—r
uals from a half-dozen countries. 3

‘The* origin of the computer screen is a different seory. [r appears in che
middle of this cenrury, but it does not becorme a public presence uneil much
later; and its history has nor yer been writcen. Both of these facts are related
to the context in which it emerged: As with all the other elements of ﬁad-
:ern human-computer interface, the computer screen was developed fm‘ ﬁzii-
ﬂtam use. Its history has to do not with publi-f entertainment bue with
milirary surveillance.

The history of modern surveillance technologies begins with phorogra-
phy. Wich the advent of phorography came an intesest in using it for ai’ial
surveitlance. Félix Tousnachon Madar, one of the mose ‘emine‘nt hotogra
phers of the nineteench century, succeeded in exposing a phcrographic f ;
at 262 feet over Bigvre, France in 1858. He was soon approachzd bptah:
French Army to attempt photo reconnaissance but rejected the offeyr In
MHBET unmanned photo balloons were already in che air; a licele lacer, t;ley
were joined by photo rockers both in France and in Germany. The oniy in-
?mwa‘tﬂimm of World War I was to combine zerial cameras with a superior fly-
ing platform-—the airplane.s ’

Radar became the nexe ‘major surveillance technology. Massively em-
ployed in Worcld War I, it provided important advama,lgves‘ over phooog l"!:l-
phy. Previously, military commanders had to wait unril pilots returned ffum
surveillance missions and film was developed. The inevitable delay Eeéwtén
time of surveillance and delivery of the finished image limired:photography's

usefulness because by the timea phorograph was produced, enwémy‘ maﬁ{is

34. For these origins see, for instance, C. W Ceram, 4 reheology of the Cinema (Wew York: Har-
court Brace and Warld, 1965). o

35, Beanmuonr Wewhall, Airborms Camisra (Mew York: Hascings House, 1965).
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could have changed. However, with radar, imaging became instantaneous,
and this delay was eliminated. The effectiveness of radar had o do with 2
new means of displaying an image—a new rype of screen.

Consider the imaging technologies of photography and film. The photo-
graphic image is a permanent imprint corresponding to a single referent—
wihagever is in front of the lens when the photograph is raken. It also
corresponds to a limited time of observarion—the cime of exposure. Film is
based on the same principles. A film sequence, composed of 2 number of still
images, represents the sum of referents and the sum of exposure times of
these individual images. In either case, che image is fixed once and for all.
Therefore the screen can only show past events.

With radasc, we see for che first time the mass employment {television is
fornded on the same principle but its mgss employment comes later) of a
Ffundamentally new type of scréen, a screen that gradually comes to dominare
modern visual culture—vwideo monitor, computer SCEeemn, instrument dis-
play. Whar is new about such a screen is thar irs image can change in real
time, reflecting changes in the referent, whether the position of an object in
space (radar), any alteration in visible reality {live videa) or changing data in
the computer’s memory (computer screen). The image can be conrinually
updated in reaf time. This is the third cype of screen after classic and dy-
namic—the screen of real time.

The radar screen changes, tracking the referent. Bur while it appears that
the element of time delay, always present in the rechnologies of military sur-
wveillance, is eliminared, in facr, time enters the real-rime screen in & New
way. In older, photographic technologies, all parts of an image are exposed
simultaneously, whereas now the image is produced through sequential
scanning—circular in the case of radar, horizontal in the case of television.
Therefore, the different parts of the image correspond to different moments

in time. In chis respect, a radar image is more similar to an audio record, since
comsecutive moments in time become circular tracks on a surface.?®

36, This is more than a contepmal similarity. In the lave 1920s, John H. Baird inwented
“phonovision,” the fitst method for the recording and playback of s celevision signal. The sig-
nal was recorded on Edison's phenogeaph record by a process very similar to chat of making an
audio secording. Baird named his recording machine the “phonoscope.” Albere Abramson,
Elapronic Motion Pictures (Univensity of Californiz Press, 1955), 41-42.
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What this means is that the image, in a traditional sense, no longer ex-
ists! And it is only by habit rhat we still refer to what we see on the real-time
screen as “images.” It is only because the scanning is fast enough and because,
sometimes, the referent remains startic, that we see what looks like a static
image. Yet, such an image is no longer the nore, but the exception of a more
general, new kind of representation for which we do not yet have a verm.

The principles and technology of radar were worked our independently
by scientists in the United States, England, France, and Germany during the
1930s. After the beginning of the War, however, only the U5, had the re-
sources necessary to continue radar development. In 1940, ar MIT, a team of
scientists was assembled to work in the Radiation Laboratory, or the "Rad
Lab.” as ir came to be called. The purpose of the lab was radar research and
production. By 1943, the “Rad Lab” occupied 115 acres of floor space; it had
the largest eelephone switchboard in Cambridge and employed four thow-
sand people,?

Next to photography, radar provided a superior way to gather informa-
tion abour enemy locations. In fact, it provided too much informarion, more
informarion than one person coubd deal with. Historical footage from the
eatly days of the war shows a central command room with a large, table-size
map of Britain.?® Small pieces of cardboard in the form of planes are posi-
tioned on the map ro show the locations of actual German bombers. A few
senior officers scrutinize the map, Meanwhile, women in army uniforms con-
stancly change the location of the cardboard pieces by moving them with
long sticks as information is transmitted from dozens of radar stations.”

Was there a more effective way to process and display informarion gath-
ered by radar? The computer screen, as well as most other key principles and
technolagies of the mpdern human-computer interface—interactive con-
trol, algorithms for 3-D wireframe graphics, bit-mapped graphics—mwas de-
veloped as a way of solving this problem.

The research again took place at MIT. The Radiation Laboratory was
dismantled after the end of the war, but scon the Air Farce coeaved another

37, Echoer of War (Boston: WGBH Boston, 1989), videotape.
38, Thid.
39. Ibid.
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secret laborarory in irs place—Lincoln Laboratory. The purpose of Lincoln
Laboratory was to work on human factors and new display vechnologies for
SAGE—"%emi-Auromatic Ground Environment,” a command ceater to
control the ULS. air defenses established in the mid-1950s.% Historian of
computer rechnology Paul Edwards writes that SAGE' job "was to link
together radar installations around the USA's perimeter, analyze and in-
terpret their signals, and direct manned interceptor jets toward the in-
coming bee. It was to be a total system, one whose 'human components’
were fully integrated into the mechanized circuit of detection, decision
and response.#

The creation of SAGE and the development of an interactive human-
computer interface were largely the resulr of a particular military docrrine.
In the 1950s, the American military thought thar a Sovier attack on the US.
would entail sending a large number of bombers simultaneously. Therefore,
it seemed necessary to create a center that could receive informartion from
all 1LS, eadar stations, track the large number of enemy bombers, and coor-
dinare 2 connterattack. The computer screen and other components of the
modern human-computer interface owe their existence to rthis particular
milirary idea. (As someone who was born in the Soviet Union and now works
on the history of new media in the Unired States, I find this bit of history
truly fascinating.)

#n early version of the center was called “the Cape Cod network,” since it
received information from radars situated along the coast of Mew England.
The center operated zright our of the Barta Building on che MIT campus.
Each of eighty-rwo Air Force officers monitored his own compurer display,
which showed the outline of the Wew England Coast and the locarion of key
radars. Whenever an officer noticed a dot indicating 2 moving plane, he

40. O SAGE, see the excellent sucial history of early computing by Paul Edwards, The Closed
World: Compunters and the Podities of Dhisconrse b Colel ey Amserica (Cambridige, Mass.: MIT Press,
1996). For a shorrer v of his arg see Paul Edwards, “The Closed World: Syscems
Diiscourse, Milizary Policy and Post—World War 11 155, Historical Consciousness,” in Cypborg
Wordds: The Milisary laformation Society, eds. Les Levidow and Kevin Bobins (London: Free As-
sociation Books, 1989}, See alse Howard Bheingold, Virwmal Reality (Mew York: Simon and
Schuster, 1991}, 68-93.

41, Edwards, "The Closed World™ (1989, 142,
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would tell the compurer ro follow the plane, To da this, the officer simply
had ro touch the dot with a special “light pen."#

Thus, the SAGE system contained all the main elements of the modern
human-computer interface. The light pen, designed in 1949, can be consid-
ered a precursor of the contemporary meuse. More importantly, ar SAGE,
the screen came vo be used not ondy to display information in real time, as in
raddr and television, bur also to give commands to the computer. Rather
than acting selely as a means of displaying an image of reality, the screen be-
came a wehicle for direcely affeccing realiry.

Using the technology developed for SAGE, Lincoln researchers created a
oumber of computer graphics programs that relied on the screen 2s a means
of inputring and outputting information from a computer. These included
programs for displaying brain waves {1957), simulating planet and gravi-
tational aceivity {1960), and creating 2-I) drawings (1958).% The most
well-known of these programs was “Skerchpad * Designed in 1962 by Tvan
Sutherland, a graduate student supervised by Claude Shannon, it widely
publicized the idea of interactive comyputer graphics. Wich Skeechpad, 2 ha-
man operator conld create graphics directly on a computer screen by ronch-

ing the screen with a lighe pen. Skerchpad exemplified a new paradigm of
interacting with compurers: By changing something on the screem, the op-
erator changed something in the compurers memory. The real-time screen
became interactive.

This, in shore, is the hiscory of the birth of che computer screen. But even
before the computer screen became widely used, a new paradigm emerged-—
the simularion of an interacrive three-dimensional environment withour a
screen. In 1966, Ivan Sucherland and his colleagues began research on the
protocype of VR. The work was cosponsored by the Advanced Research Proj-
ects Agency (ARPA) and che Office of Naval Research,

“The fundamental idea behind the three-dimensional display is to pres-

ent the user with a perspecrive image which changes as he moves” wrote

42. “Rerrospectives IT: The Early Years in Compurer Graphics ar MIT, Lincals Lab, and Har-
vard,” in SIGGRAPH ‘89 P Proceedings (Mew York: The Association foe Computing Ma-
chinery, 1989), 2224,

43. Tbid., 42-54.

4. Rbeingold, Virsual Reafity, 105,
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Sutherland in 1968.9 The computer tracked the positi.uq uf the viewi;s
head and adjusted the perspective of the compurer graphic umage acco eﬂ—‘
ingly. The display itself coasisted of two six-inch-long :mm::mmm Jrfmum ‘
:rmem: to the temples. They prnjected an image that appeared superimpose
over the viewer's field of wision. o

The screen disappeared. It had completely taken over the visual ﬁeAM‘.

The Screen and the Body
I have presented one possible genealogy of the m?dem ‘m:?mpw‘mer scm;n. Ia“1
my genealogy, the computer screen represents an mrmefmmwe w, a ?u ryze
m“‘ the real-time type, which is a subtype of the dynamic rype, whrch is ? ju "
type of the classical type. My discussion of these lrypm relied on fwu “n‘ I:z-
First, the idea of temporality—the classical :amm?m d‘fmpﬂays a mﬂs ‘pe-r. gld
nent image; the dynamic screen displays a moving image of the pﬂft, s; .
finally, the real-time screen shows the present. Second, -the rela;mn: ;lp
berween the space of the viewer and the space of mepresenta.nm;l {1 d;e nf: the
screen as a window into the space of representation that irself exises in our
al space). -

mr;t usP:ch: look ar the screen’s history from anacher amg'le‘—%he cefarion-
ship berween the screen and the body of the wiiewer. This 15_ huwl B.:;a;:;
Barthes describes the screen in “Diderot, Brechr, Eisenstein,” written i :

Representation is not defined directly by imitation: even if onme gets rid of notimmkm‘r?
the “real” of the “vraisemblable,” of the “copy;” there will still be representéuown »x:.mr
as long as a subject {author, reader, SpPECtator Of VOFEL) casts His geze to?wards a hori-
zom on which he cuts our a base of a triangle, his eye {or his mind) fc'prm:ng th? apbex.
The “Organon of Representation” (which is today becoming possible l:-D wrire be-
cause there are intimarions of somerbing els) will have as its dual fmfndaucn fhe 50%-
ereignty of the ace of cutting out [doupage} and che unicy of the subject of action. .
The scene, the picture, the shat, the cut-out serrangle, here we have the very @dx—
sine that allows us to conceive theater, painting, cinema, literarure, all those ares, that
is, aither than misic anid which could be called digpric ares. %

45. Quoted in ibid., 104, o
46. Rotand Barches, “Dideror, Brecke, Eisenstein,” in Frage/Masic/Text; trans. Svephen Hearh

(New York: Farras, Straus, and Girows, 1977), 69-70.
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For Barthes, the screen becomes an all-encompassing concept that covers the
funcrioning of even non-visual representation (literature], although he does
make an appeal toa particular visual model of linear perspective, Atany rate,
his concept encompasses all the types of representational apparatuses I have
discussed: painting, film, television, radar, and compurer display. In each of
these, reality is cut by the rectangle of a screen: “a pure cur-ous segment with
clearly defined edges, irveversible and incosruprible; everything that sur-
rounds ir is banished into nothingness, remains unnamed, while everything
that it admits within its feld is promoted into essence, invo light, into
view."¥" ‘This act of cutring reality into a sign and nothingness simulta-
neously doubles the viewing subject, who now exists in two spaces: the fa-
miliar physical space of her real body and the virtual space of an image
within the screen. This splic comes to the surface with VR, bue it already ex-
ists in painring and other diaptric aris.

What is the price the subject pays for the mastery of the world, focused
and unified by the screen?

The Dyanghtsman’s Contract, 2 1982 film by Peter Greenaway, concetns an
architectural draftsman hired vo produce a set of drawings of a country
house. The dranghtsman employs a simple drawing tool consisting of a
square grid. Throughout the film, we repeatedly see the draughtsman's face
through the grid, which looks like prison bars. It is as if the subject who at-
tempts to catch the world, immaobilizing and fixing it within the represen-
tational apparatus (here, perspectival drawing), is trapped by the apparatus
himself. The subject is imprisoned.

I take this image as 2 metaphor for what appears to bea general vendency
of the Western screen-based representational apparatus. In this tradition, the
body must be fixedsin space if the viewer is to see the image at all. From Re-
naissance monocular perspective to modern cinema, from Kepler's camera

obscura to nineteenth-century camera lucida, the body has to remain still.**

47, Thid.

48. Although in the following [ discuss the immobility of the subject of a screen in the con-
text of the hissory of representarion, we can also relate this condition vo the history: of com-
municsrion. In ancient Gresce, communication was understood as an oral didlegue berween
people. In was abso sseumed that phsical mowerment stirmulated dizlogue and the process of

; ; wad aroand white discossing philesorhicat problems. ln
vnking. Anstedde and his pemls werlicad around white Sscussing philesophicsl problems

The imprisonment of the bady takes place on both the conceprual and Lic-
eral levels; both kinds of imprisonment already appear with rhe first screen
apparatus, Alberti'’s perspectival window, which, according o many inter-
preters of linear perspective, presents the world as seen by a singular eye—
static, unblinking, and fixated. As described by Norman Bryson, perspective
“followed the logic of the Gaze rather than the Glance, thus producing a
visual take that was eternalized, reduced to onre “‘point of view' and disem-
bodied.™® Bryson argues that “the gaze of the painter acrests the flux of phe-
nomena, contemplates the visual field from a vantage point outside the
mobility of duration, in an eternal moment of disclosed presence™® Corre-
spondingly, the world, as seen by this immaobile, static, and aremporal Gaze,
which belongs more to a statue than a living body, becomes equally immao-
bile, reified, fixated, cold and dead. Referring to Ditrer’s famous prine of 2
draftsman drawing a nude through a screen of perspectival threads, Martin
Jay notes that “a reifying male look” turns “its targets inwo stone™; conse-
quently, “the maemoreal nude is drained of its capacity to arouse desire."!
Similarly, John Berger compares Alberti's window to “a safe let into a wall,
a safe into which the visible has been deposited.”™? And in The Draughtiman’s
Contracs, the dravghtsman, rime and again, tries to eliminate all motion, any
sign of life, from the scenes he is rendering.

With perspectival machines, the imprisonment of the subject also hap-
pens in a liceral sense. From the onset of the adaptation of perspective, arcists
and draftsmen actempted toaid the laborious manual process of creating per-
spectival images, and berween the sixreenth and nineteenth centuries vari-
ous “perspectival machines” were constructed.® By the first decades of che

the Middle Ages, a shift ocoured from dislogue berween subjeces to communication berween
asubject and an information storage device. that is, a book. A medieval book chained o a rable
cam be considered & precursor to the screen char “fixes™ irs subject in Space.

4%. As summarized by Marcin Jay, “Scopic Regimes of Moderniry,” im Wisian and Vimality, ed.
Hal Foscer (Seatcle: Bay Press, 1988), 7.

500 Quored in ibid., 7.

31, Ibid., 8.

32, Quoted in ibid., 9.

33. Forasurvey of perspectival instruments, see Martin Kemp, Tie Scisnce of At (Iew Haven:
Yale University Press, 19903, 167-220.
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sixteenth century, Diirer had described a number of such machines.> Many
varieties were invented, buc regardless of the type, the arcist had to remain
immobile throughoue the process of drawin 2.

#Along with perspectival machines, a whole range of optical apparatuses
was in use, particularly for depictin g landscapes and conducting topograph-
ical surveys. The most popular optical apparatus was the camera ohscura, ¥
Camera sbicwra literally means “dark chamber,” and was founded on the
premise that if rays of light from an object or a scene pass through a small
aperture, they will cross and reemerge on the other side to form an image on
a screent. In order for the image to become visible, howewer, “it is necessary
char the screen be placed in a chamber in which light levels are considerably
lower than those around the object " Thus, in one of the earliest depictions
of the camera obscura, in Kircher's Ay magna Lcis et swmibrae (Bome, 1649),
we see the subject enjoying the image inside 2 tiny room, oblivious to the
face thar he has had to imprison himself inside this “dark chamber” in order
to see the image on the screen.

Later, a smaller teni-type camera obscura—a maovable prison, so to
speak—became popular. It consisted of a small tent mounted on a tripod,
with 2 revalving reflector and lens ar jts apex. Having positioned himselfin-
side the rent, which provided che necessary darkness, the draftsman would
then spend hours meticulously tracing the image projected by the lens.

Early photography continued the trend toward the imprisonment of the
subject and the object of representation. During photegraphy's first decades,
expasuse times were quice long. The daguerreotype process, for insrance, re-
quired exposures of four to seven minutes in the sun and from twelve so sixey
minuces indiffused light. So, similar o the drawings produced with the help
of the camiera obscura, which depicted realiry as staric and immobile, early
photographs represented che wocld as stable, eternal, unshakable. And when
photography ventured to represent living things, they had vo be immobi-
tized. Thus, porcrair seudios universally employed various clamps ro assure

the steadiness of the sicter throughour the lengthy time of exposure. Remi-
niscent of torture instroments, che jron clamps firmly held the subject in

54. Ibid., 172172,
55. Ibid., 200.
56. Ibid.
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place—a subject who voluntarily became the prisoner of the machine in or-
‘ - her own brmage.”
df“;sxidhfhe end of mﬁe nineteenth century, the perrified wmfrld of the Fh;:-
tographic image was shattered by the dynamic scm‘eem;mf the cmemzf. l[n. The
Work of Art in the Age of Mechanical Reproduction,” Wﬂtﬁf %emmmm £x-
pressed his fascination with the new mobility of the visible: “Our ta.vems
and our metropolitan streets, our offices and furnished rooms, our mﬂrpad
stations and our facrories appeared to have us locked up hopelasg%}r. When
came the film and burst this prison-world asunder by the dj.ma.mue of :}.xe
tenth of 2 second, so that now, in the midst of ies far-fung ruins and debris,
y and adwenturously go traveling®
" ;:1:’ ::3:1:1 Zt:reen enabls:iiudiences to take a jourm-zy nﬁfﬁugh difff:mjem
spaces without leaving their seats; in the wgrds of Ailm historian A‘m.ie ‘}jrmd;
berg, it created “a mobilized vircual gzrze."’gg How.e‘.rer, urh‘ce mm of this wm;m
mobility was a new, institutionalized immobility of the ﬂ;pzj,ctamr. !
around the world large prisons were constructed that could hold hundreds o
prisoners—movie houses. The prisoners could neither alk t.r.n one anotheir
not move front seat to seat. While they were taken on virtual journeys, their
bodies remained still in the darkness of collective cameras n:vhwscu\.m. -
The formation of this viewing regime took place in parallel with the shift
from what film theorists call “primitive” to “classical” film language.5® ‘ﬁn‘
important pare of this shift, which took place in the 1910s, was t‘he mhw
functioning of che virtual space represented on the screen. During the
“primitive” period, the space of the film chearer and the screen space wr.:re
clearly separated, much like in theaser or vandevitle. Viewers ‘were free fo m-‘~
teract, come and go, and maintain a psychological distance fm::n‘ the virtual
world of the cinematic narearive. In contrase, classical film addmssed each
viewer as a separace individual and positioned him inside irs vircual world

57. Aneschesiology emerges approximaely at the same time. o .
58, Walter Benjamin, “The Work of Art in the Age of Mechanical Feproduction,” in ilmi-
pations, ed. Hannali Arendr (New York: Schocken Books, 19690, 238. o

59. Anne Friedberg, Windiuw Shopping: Cinema and the Posimeslzrn {Bedkeley: Universivy of Cal-
w::;m;:jﬁs:nisf::e, Dawid Bordwell, Janes Steiger, and Kristin Thompsen, The Clasical Hol-
Fywonid Cinema (New York: Columbia University Press, 1983).



narrative. As noted by a contemporary in 1913, “Ispectators} should be put
in the position of being a ‘knot hole in the fence’ ar every stage in the play.s!
If “primitive cinema keeps the spectator looking across a void in a separate
space,”6? classical cinema positions the spectator in terms of the best view-
point of each shot, inside the virtual space.

This situarion is usually conceprualized in terms of the spectator’s iden-
tification with the camera eye. The body of the spectator remains in her
seat while her eye is coupled with 2 mobile camera. However, it is also pos-
sible to conceptualize this differently. We can imagine that the camera
does not, in Fact, move at all, but rather remains stationary, coinciding
with the spectator’s eyes. Instead, it is the virtual space as a whaole that
changes its position with each shot. Using the contemporary vocabulary of
computer graphics, we can say that this vireual space is rotated, scaled, and
zoomed always o give the spectator the best viewpoint. As ina striprease,
the space slowly disrobes itself, turning, presenting irself from differenc
sides, teasing, stepping forward and retracting, always leaving something
covered so that the spectator must wait for the nextshot ... a seductive
dance that begins all over with the next scene. All the spectaror has to do
is remain immobile.

Film thearists have taken this immohbility to be the essential feature of the
institution of cinema. Anne Friedberg writes: “As everyone from Baudry
{who compares cinematic spectation to the prisoners in Plaro’s cave) to
Musser points out, the cinema relies on the immobiliry of the spectator,
seared in an andirorium.”® Film theoretician Jean-Louis Baudry, probably
more than anyone else, emphasizes immobility as the foundation of cine-
matic illusion, quoting Plaro: “In this underground chamber they have been
from childhood, chaised by the leg and alse by the neck, so that they cannot
move and can only see what is in front of them, because the chains will not

61. Quoted i ibid., 215.

62. Ibid., 214.

3. Friedberg, Window Shapping, 134. She refers o Jean-Louis Baudry, “The Apparatus:
Merapsychological Approaches to the Impression of Reality in the Cinema,” in Marrative, Ap-
peratus, [dealogy, ed. Philip Rosen (New York: Columbia Unsversicy Press, 1986) and Charles
Musser, The Emergence of Cinema: The American Sereen o 1907 (New York: Charles Scribner and
Sons, 1990).
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lex them tuen their heads.”® This immobility and confinement, according to
Baudry, enables the prisonersfspectators to mistake representations for their
percepeions thereby regressing o childhood when the two were indistin-
guishable. Rather than a historical accident, the immobilicy of the speceator,
according to Baudry's psychoanalyric explanarion, is the essential condition
of cinematic pleasure.

Alberti's window, Diirer's perspectival machines, the camera obscura,
photograply, cinema—in all of these screen-based apparatuses, the subject
has to remain immobile. In fact, as Friedberg perceptively points out, the
progressive mobilization of the image in modernity was accoropanied by che
progressive imprisonment of the viewer: “as the ‘mobility’ of the gaze he-
came more “virtial—as vechniques were developed to paint {and then wo
photograph) realistic images, »s mobility was implied by changes in lighe-
ing {and then cinemaragraphy)—the observer became more immobile, pas-
sive, ready to receive the constructions of a virtual reality placed in froar of
his or her unmoving body."s

What bappens to this tradition with the arrival of a screen-less represen-
tational apparatus—V¥ER? On the one hand, VR constitutes a fundamental
break with this tradition. It establishes a radically new type of relationship
berween the body of the viewer and the image. In contrast to cinema, where
the mobile camera moves independently of the immobile specrator, now the
spectator actually has to move in physical space in order to experience move-
ment in vircual space. Ir is as though the camera were mounted on the user’s
head. Thus, to look up in virtual space, one has to look up in physical space;
w step forward "vireually” one has to step forward in actualiry, and sp on.68
The specraror is no longer chained, immobilized, anesthetized by rhe appa-
ratus thar serves her ready-made images; now she has to work, o speak, in
order to see.

At the same time, VR imprisons the body o an unprecedented extent.
This can cleatly be seen in the earliest VR system designed by Sutherland

64, Quoted in Baudry, "The Apparatus,” 303.

65. Friedberg, Window Shopping, 28.

66. A typical VR system adds other ways of moving asonnd, for instance, the shiliny 1o move
farward in a single direction by simply pressing a butron on a joystick. To change the direc-
tion, homewer, the user still has o change the positien of hisfher body.
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and his colieagues in the 1960s. According to Howard Rheingold's history
of VR, “Sutherland was the first to propose mounting small computer
screens in binocular glasses—far from an easy hardware task in the early
1960s—and thus immerse the user’s point of view inside the computer
graphic world.”" Rheingold further wrorte:

In order toichange the appearance of the computer-generated graphics when the user
moves, some kind of gaze-rracking tool is needed. Because the direction of the user’s
gaze was most economically and accurarely measured ar chat time by means of a me-
chanical apparatus, and because the HMD [head-mounted display} ieself was so
heavy, che users of Sucheriand’s early HMD sysverns found cheir head locked ingo ma-
chinery suspended from the ceiling. The user pur his or her head into a meral con-

traption thar was known as the “Sword of Damaocles” display.5®

A pair of tubes connected the display to tracks in the ceiling, “thus mak-
ing the usera captive of the machine in a physical sense."™ The user was able
to rurn around and rotate her head in any direction, but could nor move away
from the machine more than a few steps. Like today's computer mouse, the
body was tied to the computer. In fact, the body was reduced to nothing
less—and nothing mere-—chan a giant mouse, or more precisely, a giant
joystick. Instead of moving a mouse, the user had to tuen her own body. An-
ocher comparison that comes to mind s the apparatus built in che late nine-
reenth century by Erienne-Jules Marey to measure the frequency of the wing
movements of a bird. The bird was connecred 1o the measuring equipment
by wires that were long enough to enable it to flap its wings in midair but
not fy anywhere,™

The paradox of VR, that it requires the viewer to move in order to see an
image and art the same time physically ties her ro a machine, is interestingly
dramatized in a “cybersex” scene in the movie Lawnmdiier Mavw {Brete
Leonard, 1992}, In the scene, the hieroes, a man and a woman, are situared in

67, Bheingold, Virtvad Realivy, 104,

B8, Ibid., 105.

&%, Ihid., 109,

0. Miarea Braun, Picuring Time: The Work of Erienne-fufes Mavey { 1830--1904) (Chicago: Uni-
versity of Chécagd Press, 1992}, 34-35.
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the same room, each fastened to a separate circular frame that allows the
body to rotate 360 degrees in all directions. During “cybersex” the camera
curs back and forth between virtual space {i.e., what the heroes see and ex-
perience} and physical space. In the virtual world represented by psychedelic
computer graphics, their bodies melt and morph togerher, disregarding all
the laws of physics, while in the real world each of them simply rotaces
within his or her own frame.

The paradox reaches its extreme in one of the most long-standing VR
projeces—the Super Cockpit developed by the US. Air Force inthe 1980s.™
Instead of using his eyes to follow the terrain ourside the plane and the
dogens of inscrument panels inside the cockpir, the pilor wears a head-
mounted display that presents borh kinds of information in a more efficient
way. What follows is a description of the system from Asr & Spare magazine:

When he climbed into his F16C, the young fighter jock of 1998 simply plugged in
his helmer and flipped down his visor to aceivare his Super Cockpir system. The vir-
tual world he saw exactly mimicked the world ourside. Salient terrain featuires were
outbined and rendered in three dimensions by the two tiny cathode ray tubes focused
at his personal viewing distance. . . . His compass héading, was displayed as a large
band of numbers on the horizon line, his projected flight path a shimmering high-

way leading out toward infimity.™

If in most screen-based representations {painting, cinema, video) as well as
typical VR applications, the physical and virtual worlds have nothing to do
with each other, here the virtnal world is synchronized precisely with the
physical one. The pilot positions himself in the virtual world in order oo
miove through the physical one at a supersonic speed with his representa-
tional apparatus securely fastened o his body, more securely than ever before
in the history of the screen.

Representation versus Simulation
In summary, VR continues the screen’s tradition of wiewer immobility by
fastening the body to a machine, while at the same time it creares an

71. Rheingold, Virmual Reality, 201-209.
72, Quoted in ibid., 201.
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unprecedented new condition by requiring the v}iewé;m'mwg. We may ask
whether this new condition is without historical precedent, or whether it fits
within an alternative representational tradition that encourages the move-
ment of the viewer. - ‘,

I began my discussion of the screen by emphasizing chat a screen’s wfmrme
separares two spaces that have different scales—the physical andl the Wi lnrmaj_
Although this condition dees not necessarily lead to the immammhgwmm of
the spectator, it does discourageany movement an her part: Why m e wihcw
she can't enter the represented virtual space anyway? This is well dmmmm&rdﬁ
in Alice in Winderland when Alice struggles to become just the right size in
order to enter the other world.

The alvernative tradition of which VR is 2 part can be found whenever the
scale of a representation is the same as rhe scale of our hm wm@ so that
the ewo spaces are continuous. This is the rradition of: simuﬂatxafx -mdrw‘r than
that of representation bound to a screen. The simulation teadition aims 1o
blend virtual and physical spaces rather than to separate them. Therefore, the
two spaces have the same scale; their boundary is df‘-empha.sized (ra:tPer than
being marked by a receangular frame, as in the representation tradition}; the
spectatot is free to move around the physical space. ‘

“To analyze further the different logic of the two traditions, we may com-
pare their rypical representatives—frescoes and mosaics, on the.one ‘hand,
and Remnaissance painting, on the other. The former create an illusionary
space that starts behind che surface of an image. Impnrta:?tly, frescoes and
mosaics {as well as wall paintings) are inseparable from architecture. In oc.her
wards, they cannot not be moved anywhere. In contrast, the mf)dern p:fmt—

ing, which firse makes ies appearance during the Benaissance, 15 es?seutmjly
mobile. Separate front a wall, it can be trapsported anywhere. (It is tempt-
ing to connect this new mobility of representation with the tendency of cap-
italism to make all signs as mobile as possible.) .
But, at the same time, an interesting reversal takes place. Interaction
with a fresco or 2 mosaic, which itself cannot be moved, does not ffssume
immobility on the part ~f the spectator, while the mol:rilev Re.nalss.ance
painting does presuppase such immaobility. It is as though u;hte nmpmsor?-
ment of the spectaror is the price for the new mobility of the ‘:Lmage. 'Iihls
reversal is consistent with the different logic of the representation @d s'l.m-
ulation traditions. The fact that the fresco and mosaic are “hardwired” to
cheir archizectural secring allows che artist to create 2 continuity betrween
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virtwai and physical space. In contrast, a painting cam be put in an arbitrary
setting, and therefore, such continuity can no longer be guaranteed. Re-
sponding to this new condition, a painting presents a virtual space that is
clearly distinct from the physical space where the painting and spectator
are focated. At the same time, its imprisons the spectaror through a per-
spective model or other techniques so that she and the painting form one
system. Therefore, if in the simulation teadition, the spectator exists in a
single coherent space—¢he physical space and rhe virrual space that con-
tinues it—in the representational tradition, the spectator has a double
identity. She simultaneously exists in physical space and in the space of
representation. This splic of the subjece is the rradeoiT for the new mobil-
ity of the image as well as for the newly available possibiliry to represent
any arbitrary space, rather than having ro simulare the physical space
where an image is located.

While the representational tradition came to dominaee post-Renaissance
culture, the simulation tradition did not disappear. In fact, the nineteenth
century, with its obsession with naruralism, pushed simulation o the ex-
treme with the wax museum znd the dinramas of narural history museums,
Anorther example of the simulation tradition is sculprure on a human scale,
for instance, Auguste Rodin’s “The Burghers of Calais,” We think of such
soulprures as part of a post-Renaissanre bumanism thar puts the human ac
the center of the universe, when in facr they are aliens, black holes uniring
our world with another universe, a perrified universe of marble or stone that
exists in parallel to cur own.

VR continues the tradition of simulation. However, it introduces one im-
portant difference. Previously, the simularion depicted a fake space concinu-
ous with and extended from the normal space. For instance, a wall painting
created 2 pseudo landscape that appeared to begin at the wall. In VR, eicher
there is no connecrion between the rwo spaces (e.g., [ am in a physical room
while the virtual space is an underwarer landscape} or, conversely, the two
completely coincide {e.g., the Super Cockpit project). In either case, the ac-
tual physical reality is disregarded, dismissed, abandoned.

In this respect, che nineteenth-century panorama can be thought of as a
transicional form berween classical simulations (wall paintings, human-size
sculpture, diorama) and VR. Like VR, the panorama creates a 300-degree
space. Viewers are situated in the center of this space, and they are encour-

aged ro move around the central viewing area in order 1o see different parts
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of the panorama.” Bur in contrast to wall paincings and masaics thae, afrer
all, acr as decorations of a real space, the phiysical spare of artion, now this
physical space is subordinate to the virrpal space. In other wiords, the central
viewing area is conceived as a continuation of fake space, rather char vice
versa, as before—and this is why it is usually empry. It is empty so that we
can pretend thar it continues the battlefield, or the view of Paris, or what-
ever else the panorama represents.™ From here we are gne step away from
VR, where physical space is rotally disregarded, and all “real” actions take
place in wirtwal space. The screen disappeared because whar was behind i
simply ook over.

And what abour the immabilization of the body in VR thar connects ic
to the screen tradition? Dramatic as it is, chis immobilization probably rep-
tesents the last act in the long history of the body's imprisonment, AH
around us are the signs of increasing mobility and the miniaturization of
communication devices—mobile telephones ‘and eleceronic Drganizers,
pagers and laptops, phones and watches thar offer Web surfing, Game-
boys, and similar handheld game units, Eventually, che VR appararus may
be reduced to a chip implanted in the rerina and connected by wireless trans-
mission to the Net. From thar moment on, we will carry our prisons with
us—mot in order to blissfully confuse representations and perceptions {as
in cinema), bur racher always ro “be in rouch,” always connecred, always
“plugged-in.” The retina and the screen will merge,

This fururistic scenario may never become 2 reality. For mow, we clearly
live in the society of the screen. Screens are everywhere—rthe screens of air-
line agents, dara-entry clerks, secretaries, engineers, docrors, and pilots; che
screens of ATM rmachines, supermarket checkonts, zuromobile dashbeards,

73. Here I disagree wich Friedberg, who wrires, "Phaneasmagorids, panoramas, dioramas—
devices thar concealed their machinecy—were dependent on the relative immobiliry of their
spectazors” {23,

74. In some nineseenth-cencury panoramas, the cenrral area was occupied by the simulation
of a wehicle consistent with che subject of the panomma, such as a pare of a ship. We can say
that inx this case che virtual space of the simularion complerely takes over the physical space;
that is, physical space has no identity of is own-—nor even such ninimal negative iderniricy as
emﬁtiness. e completely serves che simularicn.
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and, of course, the screens of computers. Rather than disappearing, the
screen threatens to take over our offices and homes. Both mmput-e: ?mdl rel-
evision monitors are geeting bigger and fareer; eventually, they m;ﬂ :bfem.me
wall-sized. Archirecrs siuchas Rem Koolhaas design Biladk Rummer-like build-
ings whose fagades have been transformed inco giant ;‘scneens.” ,‘ .
Dynamic, real-time, and interactive, a screen is still a' screen, Interacn.\;
ity, simulation, arnd relepresence: As was the case centuries ago, we are sti “
looking at a flat, rectangular surface, existing in the space of our body and
acting as a window into another space. We still have not left the era of the

SCIEen.,

75. Iam refecring here to Rem Koolhaas’s unrealizéd project for a new building for ZKM m
Karlsruhe, Germany, See Rem Koolhaas and Bruce Mau, 5, M, L, XL {Mew York: Monacelli

Press, 1993).





