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Digital techn ology has revolutionized the way we produce

and ex perience ar t today. Not only have tradi tional forms

of ar t such as printing, painting, photograp hy and scu lpture

been tra nsfor med by digital tec hniques and media, but

entirely new for ms such as net art, software ar t, digita l

inst allation and vir tual reality have emerg ed as recognized

ar tist ic pr acti ces, collec ted by major museum s, insti tution s

and private collec to rs th e world over.

Ch rist iane Paul surveys th e developments in digita l art

from its appea rance in the 19S0s up to the present day,

and looks ahead to what the future may hold. Drawing a

distin ction between wor k that uses digital technology as a

tool to prod uce traditional forms and wo rk that uses it as

a medium to create new types of art, she discusses the key

ar t ists and works. T he book ex plores themes add ressed

and ra ised by the ar t, such as viewer in te raction, ar tificial

life and intelligence, political an,d social activism, net work s

and telepresence, as well as issu es such as the collec tion,

presentation and preservat ion of digita l art.
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'Amsterdam) , 1990

6

Introduction

T he 1990s witnessed a techn ological deve lop ment of unprece

den ted speed for th e digital medium - the so-called "lig ital

revolu tion', Even th ough th e foundations of Illany d ig ita l

technologies had been laid up to sixty years ear lier, these tech

nologies became seemi ngly ubiquitous duri ng th e last decade of

th e tw en tieth century: hardw ar e and softwa re became mor e

refined and afford able, and th e advent of th e \ Yorld \ Vide \\'eb in

the mid-I 990 s added a layer of 'g lobal connec tivity ', Art ist s haw

always been amo ng th e first to reflect on the cultu re and techn ol

ogy of th eir time, and decades befor e th e d ig ita l lT\ 'olution had

been officially proclaimed, they were exper iment ing with th e

digital medi um , At firs t, th e fruits of th eir labours were mostly

ex hibited at conferences, festivals, and sym posia devoted to tech

nology or elect ro nic media, and were conside red peri phera l, at

best , to th e mainstream ar t world , But by the end of the century,

'dig ital ar t' had become an established term, and mu seu ms and

ga lleries around th e wor ld had started to collect and or ga nize

major exhibitions of d igita l work,

The terminology for techn olog ical art for ms has always been

ex tremely fluid and wh at is now knO\\'I1 as dig ital art has under 

gone several name change s since it first emerge d: once refer red

to as 'compute r ar t' (since th e 1970S) and then 'mult irned in ar t'.

digital art now takes it s place under th e umbr ell a term 'new

media ar t' , which at th e end of th e twenti eth centu ry was used

mos tly for film and video, as well as sound ar t and other hybri d

forms, T he qualifier of cho ice here - 'n ew' - points to the Aed ing

natu re of th e terminology, But the claim of novelt v also begs the

ques t ion , what exactly is su pposed to be considered 'new about

the d igital medium ? Some of the concepts exp lo red in digita l art

date back almost a cen tury. and many ot hers have been previously

add ressed in vari ous 'traditional' arts, W hat is in fact new is th at

digital techn ology has now reached such a stage of development

that it offers en tire ly new possibilit ies tor the crea tio n and exper i

enceof ar t ,Some of these poss ibilit ies w ill be outlined her e,

The term 'dig ital ar t' has itselfbecome an umbre lla for such a

broad range of art ist ic works and pract ices that ir does no r

describ e one unified set of aesthet ics, T his book will provide a
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survey of th e multi ple forms of digital ar t, the basic characteris

tics of th eir aestheti c language, and their technological and

ar t-histo r ical evo lution. One of the basic but crucial distinctions

made here is that between art that uses digital technologies as a

tool for the creation of traditional art objects - such as a photo

g raph, print, sculpture , or music - and art that employs these

technologi es as its very own medium, being produced, stored, and

pr esented exclusively in the digital format and making use of its

inte ractive or participatory features. While both of these kinds of

ar t sh are som e of the inherent characteristics of digital te chnol

og y, th ey are often distinctly differ ent in their manifestations and

aes thet ics. These two broad cate gorie s are not meant as a defini

tive classification but rather as a preliminary diagram of a

territory tha t is by its nature extremely hybrid.While definitions

and cate gor ies may be helpful in identifying certain distinguish

ing cha rac te ris tics of a medium, they can also be dangerous in

setting up predefin ed limits for approaching and understanding

an art form, particularly wh en it is still constantly evolv ing, as is

th e case with dig ital art . While this book tries to be as inclusive as

possible whe n it comes to th e var ious manifestations ofdigital art

and th e ways in which th ey expand and challenge ar tistic prac

tice, it still presents only a small selection of the broad range of

dig ital work that has been cre ate d. M any ofthe forms and th emes

of digital art outlined in th e followi ng pages could easily be sub

jects of entire books of their own.

A short history iftechnology and art

For obvious reasons, the history of digital art has been shaped

as m uch by the history of scien ce and technology as by art

historical influ ences. The techn ological history of digital ar t is

inextricably linked to th e military-industr ial complex and to

resear ch centres , as well as to consumer cul t ure and its associated

technologi es (a fact th at plays a pr ominent role in many of th e

artworks discus sed in this book ). Co mp uters were essentially

'born' in an acade mic and resear ch envi ro nmen t, and still today

research uni versities and cen tres playa major role in the produc

tion ofsom e form s ofdig ita l art.

In 1945, A tlantic M onthly pub lished th e article 'As We May

T hink' by army scientis t Vannevar Bush, an essay that had a

pr ofo und influ en ce on th e history of comp ut ing. The article

describ ed a device called th e M emex, a desk with translucent

screens th at wo uld allow users to browse documen ts and cre ate

th eir own trail throug h a body of do cum entation. Bush en vi-
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3. UNIVAC, date unknown.
The UNIVAC (Universal Automatic

Computer) was used successfully

to predict that Dw ight D.
Eisenhower would win the 1952
US presidentia l election.

sioned that the Mernex's con te nts - book s, periodicals , images

could be purchased on micr ofilm , ready for ins er tion, and th at

there would also be possibilities for d irect data ent ry by the user .

The Memex was never buil t, but it can be seen as a co nceptual

ancestor to the potential of elec tronically linked materials and ,

ultimately, to th e Internet as a hug e, g lobally accessi ble. linked

database. It was essentially an analog ue device, but in 19 4-6. th e

University of Pennsylv ania pr esen ted the wo rld 's fir st digital

computer, known as E NIAC (Electronic N um erica l In tegrator

and Computer ), which to ok up th e space of a wh ole room; and

195 1 saw th e patenting of th e fir st comme rc ially available dig ita l

comp uter, UNIVAC, which was capable of processing n umer ical

as well as textual data . T he 19''l-Os also mark ed the beginnings of

the science ofcyber ne t ics' (from th e G re ek term kvbernetes, mean 

ing 'governor' or 'steersman'). Ame r ican math em atici an No rher t

Wiener ( 189+ - 196+) coined th e term for th e comparat ive s tudy

of different communication and contro l syst em s, such as th e co m

puter and th e human brain. W iene r 's th eories formed the ba sis

for an under standing of th e so-call ed man- mach ine sym biosis, a

concept later explored by a number of digital ar t ists.

The 1960s turned out to be a particula rly important decade

for the history of digital te chn ologi es - a t ime when th e ground

work for mu ch of tod ay's technolog y and its art ist ic exp lora tion
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was laid. Vanneva r Bush's bas ic ideas were carried to a fur ther

level by Ameri can Theodor Nelson who, in 196 1, created the

words 'hyper text' and 'hyper media' lo r a space of writing and

reading where texts , images, and sounds could be electronically

in terconnected and linked by anyone contributing to a net

worked 'docuvers e'. Nelson's hyperlinked environment was

branching and non linear, allowing readers/ writers to choose

their own path th roug h the infor mat ion. His concepts obviously

anticipated the networ ked tr ansfer of files and messages over the

Internet , which orig inated aro und the same time (and, indeed,

the World W ide Web as a global netwo rk of linked webpages,

which was developed in the 1990S). Earl ier, in 1957, the USSR's

launch of Sputnik at the heigh t of the Cold Wa r had prompted the

Un ited States to create the Advanced Research Projects Agency

(ARPA) withi n the Department of Defense in order to maintain a

leading posit ion in technology. In 1964, the RAND corpor ation,

the for emost Cold War thi nk-tank, developed a proposal for

ARPA that conce ptualized the Internet as a communication net

wor k without centra l author ity that wo uld be safe from a nuclear

at tac k. By 1969, the infant network - named ARPANET, after its

Pentagon sponsor - was for med by four of the 'supercomputers'

of the time: at the University of Californ ia at Los Ang eles, the

University of Califor nia at Santa Barbara, the Stanford Research

Ins titu te, and the Un iversity of Uta h.

T he end of the decade saw the bir th of yet another impo rtan t

concept in compute r technolog y and cult ure: the information

space and 'in terface' . In late 1968, Douglas Engelbar t from the

Stanford Research Inst itute intr oduced the ideas of bitm apping,

windows, and direct manipulat ion through a mouse. His concept

of bit mapping was g ro undb reaking in that it established a con

nect ion bet ween the elect ro ns float ing thro ugh a computer 's

processor and an image on the comp uter scree n. A computer

processes in pulses of elect ricity th at man ifest themselves in

either an 'on' or 'oil" state, commonly refer red to as the binar ies

'one' and 'zero '. In bitmapping, each pixel of the computer screen

is assigned to small un its of the computer' s memory, bits , which

can also man ifest themselves as 'on' or 'oft" and be describ ed as

'zero' or 'one' . T he computer screen could thus be imagin ed as a

g rid of pixels that ar e either on or oft: lit up or dark, and th at cre

ate a two -dimensional space. T he dir ect man ipulation of this

space by point ing or dra gging was made possible by Engelbart's

invent ion of the mouse, the ex tension ofthe user's hand int o data

space. T he basic concepts of Enge lbar t and his colleagu e Ivan
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4. MarcelDuchamp , Rotary
GlassPlates (Precision Optics
fin motion}), 1920. Duchamp's
rotatingdevice wasan early
example of interactive art. It
requires the viewer to turn on
themachine and stand at a
distance of one metre.

Sutherland were further developed in the 1970s by Alan Kay and

a team of researchers at Xerox PARC in Palo Alto, Californ ia, and

resulted in the creation of the G ra phic Use r Int erface (GU I) and

the 'deskto p' met aphor wit h its layer ed 'windows' on the scr een.

The desktop met aphor wou ld finally be pop ular ized by Apple's

M acintosh, 'the compute r for the rest of us', as it was market ed hy

its creato rs in 1983.

Digital art did not develop in an ar t-historical vac uum either,

but has strong connections to previous art movements, amo ng

them Dada, Fluxus, and conce ptual art. The import ance of these

movements for digital art res ides in their emphasis on for mal

instructions and in their focus on conce pt , event, and aud ience

participation, as opposed to un ified mater ial objects. Dadaist

poetry aestheticized the const r uct ion of poems out of random

vari ations of words and lines, using formal instructi ons to crea te

an artifice that resulted from an interplay of randomness and

control. This idea of rul es being a process for creat ing ar t has a
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5 Laszlo Moholy-Nagy , Kinetic
sculpture moving, c. 1933

clear con nec tion with th e algo r ithms that torrn the hasis of all

software and e\'ery compute r opera t ion: a proced ure of for m al

instruct ions th at accomplish a 're su lt' in a fini te n umber of st ep s.

Jus t as with Da daist poetry, the basis of any form of com pute r ar t

is the instruction as a conceptual element . T he noti ons ofi nterac

tion and 'virtuality' in ar t were also explored ea rly on by ar tis ts

such as M arce l D uchamp and Laszlo Moholy-N ajry in relat ion to

objects and th eir opti cal effects. Ducha rnps Rotan Glass Piatt'S

(Precision Optics), created in 1920 with Man Ray, co nsis ted of an

optical ma chin e and invited users to tu rn on the app ar at us and

sta nd at a cer ta in distance from it in ord er to see th e effec t untold,

while th e influ ence of M oholy-Nagy's kinetic light sculptu res

and his idea of vir t ual volumes - 't he outline or traj ec tory pr e

sented by an object in moti on' -can he traced in nume ro us dig ital

inst allations. Du ch arnp's work, in particula r, has heen e xt re me ly

influ enti al in th e realm of dig ital ar t : the shi ft fro m object to con

cep t embod ied in ma ny ofh is wo rks can be seen as a predecessor

of the 'vir tual ob ject' as a stru cture in pr ocess, and his ready

mades connect with the app ropriat ion and man ipu lati on of

'found' (copied) images that playa dom inant role in man y d ig ital

artworks. Du charnp himself described his wo rk L.H.o.OQ.
(19 19), a repr oduction of th e Mona L isa on which he drew a

moustache and goa tee, as 'a combina t ion ready made an d icono

clastic dadaism', T he combinator ial and str ict r ule- based

pr ocess es of D adaist poetry also resurfaced in the works of

OULIPO (O uvro ir de Litterature Poten tiel le), the F rench liter

ar y and artistic asso ciatio n foun ded in 1960 by Raym o nd

Qu en eau and Franco is Le Lionnais, wh o argu ed that all cre ative

ins pirati on sh ould be su bject to calculat ion and become an in tel

lectu al game, and whose ex per imental concepts of com binat ion

compare to th e reconfig ur ation of medi a elem en ts in many later

comp ute r-ge nera ted env ironments ,

The events an d ha ppenings of th e intern ational F lux us

g ro up of arti sts , mu sicians, and performers in the 19GOswere also

often based on th e ex ecution of precise instru ct ions, Their fusion

of audience par tic ipation and eve n t as th e smalles t unit ofa situa

t ion in many ways anticipated the intera cti ve, event- based na ture

of som e computer artworks. T he conce pts of th e ·t(H IIlCr ele ment

and inst ru ctio ns in relation to randomness also for med th e basis

of th e mu sical composit ions of va ng uard Am er ican composer

John Cage, whos e wo rk in the 19S0s an d '60s is mos t relevant to a

history of digita l ar t, and in many ways ant icipated numerou s

ex per iments in intera ctive art , Cag e descri bed structu re in music
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1,1,

1'
\ " I t

:; }. t"
t L (

as 'its divisibi lity int o successive parts' , and often filled the pre

defined structural parts of his compositio ns with found .

pre-existing sounds, Not surprisingly, Cage was an ad mirer of

Duchamp's and paid homage to him in severa l of his pieces.

The element of a 'cont rolled rand om ness' that emerges in

Dada, OULI PO, and the works ofDucharnp and Cage points to

one of the bas ic pri nciples and most common paradigms of the

digital medium: th e concept of random access as a basis for pro

cessing and assemblin g information. Amer ican dig-i t 'll ar tist

Graham e Weinbren has st ated th at 'th e digital revolution is a

revolut ion of'ra ndorn access' -a revolution based on the possibili

ties of instant access to media elements that can be resh uffled in

seemingly infinite combinations. Kor ean art ist Narn June Paik

had ant icipated thi s ver y idea in his 196.') install ation Random

Access, in which he stuck mor e than fifty st rips of audio tape to a

wall and asked user s to 'play' the segments by means of a play

back head that Paik had taken ou t of a reel-t o-reel ta pe deck and

wired to a pair of speakers.

Computers were used for the creation of ar tworks as .arlv as

the 1960, . Michael A. Noll, a resear cher at Bell Laboratorics in

New Jer sey, created some of the earliest computer-ge ne rated

images - among the m Gaussian QUflr/llI l ic ( 19(;3) - which \\"('rc

exhibited in 1965 as part of the ex hibition 'Computer-G enerated

Pictu res' at the Howard Wi se Gallery in New 1'01'''- Bela .lulesz,

whose work was also included in the exhibition. and the Germans

Georg Nees and Frieder Nake, wer e among the o ther early prac 

titi oner s of the medium. Althoug h their work s resembl ed

abstract dr awings and seemingly replicated aest het ic forms of

expression that were \'er y familiar fro m tr aditi onal media. they

captured essential aes thetics of the digi ta l medium in out lining

the basic math ematical functions th at drive any pro cess ofdigita l

drawing'. The works ofJohn Whitney, Charles Csuri, and Vera

Mol nar in the 1960s remain influenti al today tor their invcst iga

tions of th e computer-gene ra ted tra nsfor mat ions of visuals

through math ematical funct ions. Whitney ( 19 17- 96), widely

considered 'the father of computer graphics', used old analog ue

military computing equipment to crea te his short film Cafc/ lop;

(1961), a catalogue of the effec ts he had been wo rking on for

years. Whitney's later films Perm utations ( 1967) and .l rahrsqu«

(1975) secured his reputation as a pioneer of computer film

making. W hitney also collaborated with his brot her James

(1922- 1\2), a painter, on severa l experimental films. Cs uri , whose

film HU1I1117inghird (1967) is a landm ark of compute r-genera ted

I :;



7. CharlesCsuri, Hummingbird ,
1967. This sequence, 22 Birds in

a Circle, was also producedas a
print on plotterpaperand
silkscreened onto plexiglas.

8. (opposite, top) John Whitney,
Catalog, 1961. Whitney's
computer was a twelve-foot-high
devicethat could processonly
pre-existing information. Images
had to have been alreadydrawn,
photographed, and pasted
together before the computer
could performits operations.
The resultwas a seven-minute
longcollection of computer
graphiceffects.

9. (opposite, bottom) James
Whitney, ventre, 1957 .
Influencedby psychologist Carl
Jung'swritings on alchemy,
veotre. which takes its name from
a creation myth, was an attempt
to depictvisuallya unity of cosmic
andpsychicstates. The film
consists of hand-drawn
animation, rephotographed
on anoptical printer.

'an imation', began crea ting his first digital images in 1964 with

an IBM 7094 compute r.The output of the IBM 7094 consisted of

4 x 7 inch 'punch cards' with holes, which contained information

to r dl-i\'ing a drum plotter, specifying when to pick the pen up,

move it, and put it down , as well as when the end ofa line had been

reached, and so on.

As the industri al age mad e its transition int o the elect ronic

era, ar tis ts became increasingly interes ted in the inte rsections

betw een art and techn ology. In 1966, Billy Kluver founded

Exper ime nts in Ar t and T echn ology (EAT), which - in Kluver's

word s - was formed out of a desir e to 'develop an effective collab

ora tion between engineer and artist'. Thejoint projects that were

developed over a decade betw een Kluver and ar tists such as Andy

Warh ol, Robert Rau schenberg, Jean T inguely, John Cage, and

Jasper John s were first seen in performances in New York and

lastl y at the Pepsi-Cola pavilion at th e World Expo '70 in Osaka,

Japan. EA'T was a first instance of th e complex collaborati on

betw een artists, eng inee rs, programmers, resear cher s, and scien

tists th at wo uld become a character istic of dig ita l ar t . Notably,

EAT also received crea t ive support fro in Bell Labs, which becam e

a g reen house tor art istic ex per imentation.

Predece sso rs of today' s digital install ations were also first

ex hibited in th e 1960s . In 1968, th e exhibition 'Cyb erneti c

Serendipity' at the Inst itute of Co ntemporary Arts in Lond on

present ed works - rangin g from plotter g raphics to light and

/ (; / 7



sound 'environments' and sensing 'robots' - that now seem only

like th e humble origins of digital art (and could be criticized for

th eir clunkiness and overly technical approaches), but whi ch

non eth eless an ticipated many of the impo rtant characteristics of

th e medium today. Some works focused on the aesthetics of

mac hines and transformation, such as painting machines and

pattern or poetry ge nerators. Others were dynamic and process

or iented, ex ploring possibilities of interaction and the 'open'

system as a post-obj ect . In his ar ticles 'Systems Aesthetics' and

'Real T ime System s' (published in A rtforum in 1968 and 1969,

respecti vely), American art historian and critic Jack Burnham

explored a 'systems approach' to art: 'A systems viewpoint is

focused on th e creat ion ofstable, on-going relationships between

organic and non-organic systems.' In modified form, this

approach to art as a system still holds a noticeable pos ition in

today 's cr it ical discourse on digital art. In 1970, Burnham

cur ated an exhibit ion called 'Software ' at th e Jewish Mu seum of

New York, which included works such as the prototype of

Theodor Nelson's hypertext system X anadu.

Using 'new technology' such as video and satellites, artists in

the 1970s also began to experiment with 'live performances' and

networks that anticipated the interactions now taking place on

the Internet and through the use of'streaming media', the direct

broadcast of video and audio. The focus of th ese projects ra nged

from th e appli cation of satellites for ex tending the mass dissemi 

nat ion of a television broadcast to the aesthetic potential of video

teleconfer encing and th e exploration of a real -time virtual space

~~\

II . Douglas Davis ,
The Last 9 Minutes, 1977
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10. Exhibition posterfor
'Cybernetic Serendipity', 1968
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12. Keith Sonnier and Liza Bear,
Send/Receive Sate/itte Network:
Phase II, 1977

that collapsed geographic boundaries. At th e Docurnenta VI art

show in Kassel , Germany, in 1977, Douglas Davis organized a

satellite telecast to more than tw enty-five countri es, whi ch

included performances by Davis himself, Nam Jun e Park, Fluxus

ar t ist and musician Charlotte Moorman, and G erman artist

Joseph Beuys. In the same year, a collaboration between ar t ists

in New York and San Francisco resulted in Send /Receive S atellite

N etwork, a fifteen -hour, two-way, inter active sat ellite trans

mission between the two cities.Also in 1977 , what becam e known

as 'the world's first interact ive satellite dance performance' 

a three-location, live-teed com posite performance in"ol,ing

performers on the Atlantic and Pacific coasts of the United States

- was organized by Kit Galloway and Sherrie Rab inowitz, in con

junct ion with NASA and the Edu cational T elevisi on Center in

Menlo Park, California, T he project es ta blished what the cr e

ators called an 'image as plac e', a composite reality that immersed

per former s in rem ote places into a new form of 'vi r t ual space,

In 1982, the Canadian art ist Robert Adrian, wh o began working

with communication technology in 1979 and creat ed pr o jects

involv ing fax, slow -scan TV, and radio, organiz ed th e event T he

World in 2 4 H ours, in whi ch artists in sixteen citi es on three cont i

nen ts were con nected tor twenty-fou r hours by fax, computers,

and videophone and created and exchanged 'multimedia' art

works, T hese performative events were early explorations of

the connectivity that is an inh erent characte r ist ic of networked

dig ita l art.

Throughout the 1970s and '80s, painters, sculptors, archi

tect s, printmake rs , photographers, and video and performanc e

artists increasingly began to ex per iment with new co mpute r

imaging techniques, During thi s period, digital ar t evolved into

mu lt iple st rands of practi ce, ranging from more obj ect -ori ented

work to pieces that incorporated dynamic and interacti ve aspects

and constituted a process-oriented virtual object . Expanding on

the concepts of movemen ts such as Fluxus and conce pt ual art,

digital tech nologies and interactive media hav e challe nge d tradi

tional no t ions of the artwork, audi en ce, and artist.The ar two rk is

often transform ed into an open structure in pr ocess th at relies on

a constant flux of information and engages the viewe rz partici

pant in the way a performance might do, The pu blic or aud ience

becomes a participant in th e work, reassem bling th e te xtua l,

visual, and aural components of the proj ect. Rath er th an being

the sole 'cre ator' of a work of art, th e art ist ofte n plays the role

of a med iato r or facilitator for aud iences' interacti on with and

2 1



con trib ut ion to th e ar twork. The creation process of digital ar t

itself frequently re lies on complex collaborations bet wee n an

artist and a team of progra mmers, enginee rs, scientist s, and

des igners. (Several digital artis ts are also engineers by traini ng.)

Digita l ar t has brought about work that collapses boundar ies

between disc iplines - art, science, technology, and des ig n - and

that originates in various fields, including resear ch-and -develop

ment labs and academia. F rom its history to it s product ion and

manifestation, digital ar t ten ds to defy easy categori zation.

As has oft en been the case, concepts - and sometime s even

specifics and aesthetics - of new technologie s are par tly shaped

by scien ce-fic tion writers who create visions of a tech no logized

wo rld that are compell ing enough to inspire their re -creation in

reality. In 1984, W illiam Gibson pu blished his now -le genda ry

novel N euromancer and coined the ter m 'cyberspace' for a data

wo rld and network that people could exper ience as an organic

informational matr ix. Today's networked cybe rspace is still far

away from Gibson's vision, but his N euromancer, as well as Neal

Stephenson 's novel Snow Crash,still info rms th e drea m and sens i

biliti es of the vir t ual spaces being built today.

l3. Kit Galloway and Sherrie
~abinowitz , Satellite Arts, 1977
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The presentation, collection, andpreservation of digita I art

Di gital art made it s official ent ry into th e ar t worl d only in th e

late 1990s, when museums and ga lleries began increasingly to

incorporate th e art form into th eir sho ws and ded ica te en tire

ex hibitions to it . Al though there had been a number ofdig ita l an d

media ar t ex hibitions over the decades, and som e gall eri es had

con sisten tly presented this ar t, digital-art shows in an institu

tion al con tex t mostly took place at media cent res and mu seums

such as NTTs Intercommunication Center (ICC) in T oky o or th e

Center for Culture and Media (ZKM) in Karl sruhe, Germany.

For the pre vious two decades, the main exhibit ion forums for d ig

ital ar t were the AI'SElectronica fest ival (in Linz, Austr ia), IS EA

(In te r-Soc iety for Electronic Ar ts, based in Can ad a) and festivals

such as EMAF (Eu ropean Media Arts Festival, Osna br uck,

Germany ), DEAF (Dutch Electronic Arts Fest ival), Next :>

Minutes (Ams terdam, Netherlands), Transmedi ale (Berl in,

Germa ny) , and VIPER (Switzerland). But at th e beginning ofthe

twenty-fir st century, an increasing number of exhibit ion spaces

devo ted excl usive ly to 'new medi a ar t' has developed worldwide.

from Eu rope to Sout h Korea, Aust ralia. and th e United States.

Because of its cha rac teristics, the dig ital med ium poses a

number of cha lle nges to th e traditional art wo rld . not least in its

pr esentat ion , coll ection , and preservation . Digita l pri nts, pho 

tography, and sculpture are th e kinds ofobject-or ien ted work for

which museum s are equipped, bu t time-based, interactive digital

artworks raise numerous issues. These issu es are to a large

ex tent not med ium-specific but apply to any tim e-based and

interactive work, be it a video, a performance, or Du champs

R otary Glass Plates. However, such pieces have always bee n an

exception rather than the rul e in th e mostly object- based ar t

world. Digital ar t proj ect s oft en requ ire aud ience enga ge me n t

and do no t reveal their con tent at a glance. They are also often

expensive to show and idea lly requ ire con sis te n t ma inten ance.

Museum buildings are mostly based on the 'whi te cube' mod el

ra ther than being completely wired and eq uipped with flexible

presentation sy stems. The suc cess of an ex hibit and the aud i

ence 's appreciat ion of the art is invariably dep endent on th e effor t

that an institution puts in to the exhibit ion, both in technical and

ed ucational respects.

The presentation ofart created for th e Inter net within a pub

lic physical spa ce tends to complicate matters even more,

Internet art has been cre ated to be seen by anyon e. anywhere.

anytime (provided on e has access to th e Net) and does not need a
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museum to be presented or introd uced to the public. In the on line

wor ld, the physical gallery/ museum context does not necessar

ily work as a signifi er of statu s any longer. However, physical ar t

spa ces could nonetheless play an impor tant ro le when it comes to

Internet art - providing a context for th e work, chronicling its

developments, assisting in its preservation, as well as expanding

its aud ience. Variou s models for presenting net ar t in an ins t it u

tional context have been widely debated. Some people have

argued that it should be presented only on line and that 'it belongs

on the In tern et' - which is where it resides in any case. T he qu es

tion rather seems to be, shou ld Internet access be possible in

publi c spaces or onl y from home computers in a private setting?

Given th e more recent developments in wireless technologies

and mobile dev ices, the Internet might soon be accessible fro m

anywhere. However, this does not er ase the fact that Internet art

oft en req uir es a re latively private engagement over a lon ger

period of t ime. To create an en vironment for the latter experi

ence, net art has often bee n presented in a separate area ofa public

space, whi ch in tu rn raises the cr itic ism of 'ghettoization '. T he

set-up in a separ ate 'lounge area' has the adva ntage of inviting

people to spend more time with a piece, but it prevents the art

from being seen in the context of more traditional med ia and

enter ing into a dialogue wit h them. Ultimately, th e ex hibition

env ironment should be defined by what an artwork require s. As

the technology keeps developing rapidly and is increasingly inte

g rated into our daily lives, we are in all likelihood go ing to see

new ways of interacting with and relating to digital art.

The collect ion (and therefore the sale) of dig ital art is yet

another topic that has been hotly debated since the art form

began to register on th e radar of the art ma rke t . T he value of ar t 

at least whe n it comes to the traditional model- is inex tr icably

linked to its economic value, but the 'scarcity equals value ' model

does not necessari ly work when it comes to digital ar t . It is less

problematic when it comes to digital installations, wh ich ulti

mately ar e objects, or soft wa re art (which sometimes comes with

its own unique custom hardware ). The model oflimited editions

es tablished by photography has been adopted by some digital

arti sts whose work consists most ly of software, and th is has

allowed th eir ar t to enter th e collections of majo r museums

around th e world. In the context of colle cting, In ter net ar t is the

most problematic form since it is accessible to anyone wit h a ne t

work connection. Nevertheless, net art is incr easingly being

commissioned and collected by museums, with the source code of
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the work being hosted on th e respective mus eum's server. A

major difference between this and th e mus eum's othe r holdings is

that the wo rk stays on view permanently and not on ly when th e

museum dec ides to moun t it in a galler y.

The process ofcollecting art also entails th e responsi biIity of

mai n tainin g it, which may be one of th e biggest chall en ges th at

digital ar t poses. Digital ar t is oft en refer red to as epheme ra l and

uns tab le, a label that is only partially accurate. Any t ime-based

art piece, such as a performance, is essent ially ephe me ral and

often con t inu es to ex ist after th e event on ly in its docum entati on .

Process-o rien ted digital artworks cer tain ly are epheme ral, but

digi tal tec hno logy also allows for enhanced possibil ities of

recording; the whole pro cess ofa tim e-b ased digital artwork can

poten tially be recorded as an archive. Bits and bytes ar e in fact

more stable than paint, film, or videotape. As lon g as one has th e

ins truc tio ns to compile the code - for example as a print-ou t

on paper - th e wo rk itse lf is not lost. What mak es digital ar t

unstable are th e r apid changes and developments in har dwar e

and software, from changes in operating system s to increasing

screen resolu tion and upgrades of Web browsers. Coll ecting

software and hardware as it continues to be develo ped is ob\'i

ously the least elegant solution to pr eser vati on. Two bas ic

preservat ion strategies are so-call ed 'em ulators' , programs th at

allow one to 're-create' softwar e or operating systems, and

migration, an upgrade to the next version ofhardwar e/softwar e.

Initiatives aimed at pres erv ing digital art are cur rently being

develo ped by governm ents, national and internation al organ iza

t ions , as well as insti t ut ions. The success of th ese in itiati ves will

depend lar gely on standardization , whi ch requ ires a con tinuous

dia logue between all th e parti es involved.

D igital art has made enormous dev elopments since th e early

1990s and there is no doubt th at it is here to stay. The ex pa nsion

of digital techno logies and th eir im pact on our lives an d cult ures

will induce the creation of even more ar tworks th at reflect an d

cri tica lly engage with th is cultural phe no menon. Whether digi 

tal art will find a permanent hom e in mu seums and ar t

ins titu tions or ex ist in different con te xts - supported and pre

sented by a g row ing nu mber of art-and-tech nology cen t res and

research-and-development labs - rema ins to be seen however.
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