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Cyberspace:A word from the penof William Gibson,sciencefiction writer,
circa1984.An unhappy word,perhaps,if it remainstiedto thedesperate,dystopic
visionof thenearfuturefoundin thepagesof Neuromancer(1984)andCountZero
(1987)—visionsof corporatehegemony andurbandecay, of neuralimplants,of a
life in paranoiaandpain—but a word, in fact, thatgivesa nameto a new stage,a
new andirresistibledevelopmentin theelaborationof humancultureandbusiness
underthesignof technology.

Cyberspace:A new universe,a paralleluniversecreatedandsustainedby the
world’s computersandcommunicationlines. A world in which theglobal traffic
of knowledge,secrets,measurements,indicators,entertainments,andalter-human
agency takeson form: sights,sounds,presencesnever seenon the surfaceof the
earthblossomingin avastelectronicnight.

Cyberspace:Accessedthroughany computerlinked into thesystem;a place,
oneplace,limitless;enteredequallyfrom abasementin Vancouver, aboatin Port-
au-Prince,a cabin New York, a garagein TexasCity, an apartmentin Rome,an
office in HongKong,abarin Kyoto,acafein Kinshasa,a laboratoryontheMoon.

Cyberspace:The tabletbecomea pagebecomea screenbecomea world, a
virtual world. Everywhereandnowhere,aplacewherenothingis forgottenandyet
everythingchanges.
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Cyberspace:A commonmentalgeography, built, in turn, by consensusand
revolution, canonandexperiment;a territory swarmingwith dataand lies, with
mind stuff and memoriesof nature,with a million voicesand two million eyes
in a silent, invisible concertof enquiry, dealmaking,dreamsharing,andsimple
beholding.

Cyberspace:Its corridorsform wherever electricity runswith intelligence.Its
chambersbloomwherever datagathersandis stored.Its depthsincreasewith ev-
ery imageor word or number, with every addition,every contribution, of fact or
thought. Its horizonsrecedein every direction;it breatheslarger, it complexifies,
it embracesandinvolves. Billowing, glittering, humming,coursing,a Borgesian
library, a city; intimate,immense,firm, liquid, recognizableandunrecognizableat
once.

Cyberspace:Throughits myriad, unblinking video eyes, distantplacesand
faces,real or unreal,actualor long gone,canbe summonedto presence.From
vast databasesthat constitutethe culture’s depositedwealth, every documentis
available,everyrecordingis playable,andeverypictureis viewable.Aroundevery
participant,this: a laboratory, an instrumentedbridge; taking no space,a home
presidingover aworld . . . andadogunderthetable.

Cyberspace:Beneaththeir plastershellson the city streets,behindtheir pot-
ted plantsandeasysmiles,organizationsareseenasthe organismsthey are—or
asthey would have us believe thembe: money flowing in riversandcapillaries;
obligations,contracts,accumulating(andtheshadow of theIRS passesover). On
thesurface,small meetingsareheld in rooms,but they proceedin virtual rooms,
larger, faceto electronicface.On thesurface,thebuilding knows whereyou are.
And who.

Cyberspace:Fromsimpleeconomicsurvival throughtheestablishmentof se-
curity andlegitimacy, fromtradein tokensof approval andconfidenceandliberty to
thepursuitof influence,knowledge,andentertainmentfor their own sakes,every-
thing informationalandimportantto the life of individuals—andorganizations—
will befoundfor sale,or for thetaking,in cyberspace.
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Cyberspace:The realmof pureinformation,filling like a lake, siphoningthe
jangleof messagestransfiguringthe physicalworld, decontaminatingthe natural
andurbanlandscapes,redeemingthem,saving themfrom thechain-draggingbull-
dozersof thepaperindustry, fromthedieselsmokeof courierandpostofficetrucks,
from jet fuel fumesandcloggedairports,from billboards,trashyandpretentiousar-
chitecture,hour-long freeway commutes,ticket lines,andchokedsubways.. . from
all the inefficiencies,pollutions(chemicalandinformational),andcorruptionsat-
tendantto the processof moving informationattachedto things—from paperto
brains—across,over, andunderthevastandbumpy surfaceof theearthratherthan
letting it fly freein thesoft hail of electronsthatis cyberspace.

Cyberspaceas just described—and,for the most part, as describedin this
book—doesnotexist.

But this statesa truth toosimply. LikeShangri-la,like mathematics,likeevery
storyever told or sung,a mentalgeographyof sortshasexistedin theliving mind
of every culture,a collective memoryor hallucination,an agreed-uponterritory
of mythicalfigures,symbols,rules,andtruths,ownedandtraversableby all who
learnedits ways,andyet free of theboundsof physicalspaceandtime. What is
so galvanizingtodayis that technologicallyadvancedcultures—suchasthoseof
Japan,WesternEurope,andNorthAmerica—standat thethresholdof makingthat
ancientspacebothuniquelyvisibleandtheobjectof interactive democracy.

Sir Karl Popper, oneof thiscentury’sgreatestphilosophersof science,sketched
theframework in 1972.Theworld asawhole,hewrote,consistsof three,intercon-
nectedworlds. World 1, heidentifiedwith theobjective world of material,natural
thingsandtheirphysicalproperties—withtheirenergy andweightandmotionand
rest;World 2 heidentifiedwith thesubjective world of consciousness—withinten-
tions,calculations,feelings,thoughts,dreams,memories,andsoon, in individual
minds.World 3, hesaid,is theworld of objective, real,andpublicstructureswhich
arethenot-necessarily-intentional productsof themindsof living creatures,inter-
actingwith eachotherandwith thenaturalWorld 1. Anthills, birds’ nests,beavers’
dams,andsimilar, highly complicatedstructuresbuilt by animalsto dealwith the
environment,areforerunners.But many World 3 structures,Poppernoted,
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areabstract;that is, they arepurely informational: forms of socialorganization,
for example,or patternsof communication.Theseabstractstructureshave always
equaled,andoftensurpassed,theWorld 3 physicalstructuresin their complexity,
beauty, andimportanceto life. Language,mathematics,law, religion, philosophy,
arts,thesciences,andinstitutionsof all kinds, theseareall edificesof a sort, like
the librarieswe build, physically, to storetheir operatinginstructions,their “pro-
grams.” Man’s developing belief in, and effective behavior with respectto, the
objective existenceof World 3 entitiesand spacesmeantthat he could examine
them,evaluate,criticize,extend,explore,andindeedmake discoveriesin them,in
public, andin waysthatcouldbeexpectedto bearon the livesof all. They could
evolve just asnaturalthingsdo, or in wayscloselyanalogous.Man’s creationsin
this abstractrealmcreatetheir own, autonomousproblemstoo, saidPopper:wit-
nessthe continualevolution of the legal system,scientificandmedicalpractice,
the art world, or for that matter, thecomputerandentertainmentindustries.And
alwaystheseWorld 3 structuresfeedbackinto andguidehappeningsin Worlds 1
and2.

For Popper, in short,temples,cathedrals,marketplaces,courts,libraries,the-
atresor amphitheaters,letters,book pages,movie reels,videotapes,CDs, news-
papers,harddiscs,performances,art shows.. .areall physicalmanifestations—or,
shouldone say, the physicalcomponentsof—objectsthat exist more wholly in
World 3. They are“objects,” that is, which arepatternsof ideas,images,sounds,
stories,data.. . patternsof pureinformation. And cyberspace,we might now see,
is nothingmore,or less,thanthelateststagein theevolution of World 3, with the
ballastof materialitycastaway—castawayagain,andperhapsfinally.

Thisbookexplorestheconsequencesandlimits of suchadevelopment.But let
it besaidthat,in accordancewith thelawsof evolution,andnomatterhow far it is
developed,cyberspacewill not replacetheearlierelementsof World 3. It will not
replacebut displacethem,finding, defining,its own nicheandcausingtheearlier
elementsmorecloselyto definetheirs too. This hasbeenthe history of World 3
thus far. Nor will virtual reality replace“real reality.” Indeed,real reality—the
air, thehumanbody, nature,books,streets.. .who couldfinish sucha list?—in all
its exquisitedesign,history, quiddity, andmeaningfulnessmaybenefitfrom both
our renewed appreciationand our no longeraskingit to do what is betterdone
“elsewhere.”
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I have introducedPopper’s ratherbroadanalysisto set the stagefor a closer
examinationof the origins andnatureof our subject,cyberspace.I discernfour
threadswithin theevolution of World3. Theseintertwine.

Thread One This, the oldest thread,begins in language,and perhapsbefore
language,with acommonness-of-mindamongmembersof a tribe or socialgroup.
Untestedbydialogue—notyetbroughtout“into theopen”in thisway—thiscommonness-
of-mindis testedandeffectivenonethelessin thecoordinatedbehavior of thegroup
aroundasetof beliefsheldsimply to be“the case:”beliefsabouttheenvironment,
aboutthe magnitudeand location of its dangersand rewards,what is wise and
foolhardy, andaboutwhat lies beyond; aboutthepast,the future,aboutwhat lies
within opaquethings,over thehorizon,undertheearth,or above thesky. Thean-
swersto all thesequestions,always“wrong,” andalwayspicturedin someway, are
commonpropertybeforethey areprivately internalizedandcritiqued. (Thegroup
mind,onemightsay, precedestheindividualmind,andconsensusprecedescritical
exception,asMeadandVygotsky pointedout.) With languageandpictorial rep-
resentation,establishedsometento twenty thousandyearsago,fully enteringthe
artifactualworld, World 3, theseideasblossomandelaborateata rapidpace.Vari-
ationsdevelopon thecommonthemesof life anddeath,thewhysandwherefores,
originsandendsof all things,andthesecoalesceecologicallyinto themoreor less
coherentsystemsof narratives,characters,scenes,laws, andlessonsthatwe now
recognize,andsometimesdisparage,asmyth.

One doesnot needto be a studentof Carl Jungor JosephCampbellto ac-
knowledgehow vital ancientmythologicalthemescontinueto bein our advanced
technologicalcultures.They inform notonly ourartsof fantasy, but, in avery real
way, thewaywe understandeachother, testourselves,andshapeour lives.Myths
bothreflectthe“humancondition” andcreateit.

Now, the segment of our populationmost visibly susceptibleto myth and
most productive in this regard are thosewho are “coming of age,” the young.
Thrust inexorably into a complex and rule-boundworld that, it begins to dawn
on them,they did not make andthat, further, they do not understand,adolescents
areaptto reachwith someangerandsomeconfusioninto theirculture’s “collective
unconscious”—aworld they alreadypossess—foranchorage,guidance,andabase
for
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resistance.The boundarybetweenfiction andfact,betweenwish andreality, be-
tweenpossibilityandprobability, seemsto themforceable;andthearchetypesof
thepure,theideal,thejust, thegood,andtheevil, archetypesdeliveredto themin
children’s booksand movies, becomenow, in their struggletowardsadulthood,
both magnifiedand twisted. It is no surprisethat adolescents,and in particu-
lar adolescentmales,almostsolely supportthe comic book, sciencefiction, and
videogameindustries(and,to a significantextent, themusicandmovie industries
too). These“media” arealive with myth and lore andobjectifiedtranscriptions
of life’s morecomplex andinvisible dynamics. And it is no surprisethat young
males,with their cultural bentindeedmission-tomasternew technology, are to-
day’s computerhackersandsopopulatetheon-linecommunitiesandnewsgroups.
Indeed,justas“cyberspace”wasannouncedin thepagesof asciencefiction novel,
so theyoungprogrammersof on-line “MUDS” (Multi-User Dungeons)andtheir
slightly oldercousinshackingnetworkedvideogamesaftermidnightin thelabora-
toriesof MIT’ s MediaLab, NASA, computersciencedepartments,anda hundred
tiny softwarecompaniesare, in a very real sense,by their very activity, creating
cyberspace.

This is not to say that cyberspaceis for kids, even lessis it to say that it is
for boys: only thatcyberspace’s inherentimmaterialityandmalleabilityof content
provides the most temptingstagefor the actingout of mythic realities,realities
once“confined” to drug-enhancedritual, to theater, painting,books,andto such
mediathatarealways,in themselves,somehow lessthanwhatthey reachfor, mere
gateways. Cyberspacecanbeseenasanextension,somemight sayan inevitable
extension,of ourage-oldcapacityandneedto dwell in fiction, to dwell empowered
or enlightenedon other, mythic planes,if only periodically, aswell asthis earthly
one. Evenwithout appealto sorceryandotherworldy virtual worlds, it is not too
farfetchedto claim thatalreadya greatdealof theattractionof thenetworkedper-
sonalcomputerin general-onceit is no longerfearedasausurperof consciousness
on theonehand,nor denigratedasa toy or addingmachineon theotherisdueto
its lightning-fastenactmentof special“magical” words,instruments,andacts,in-
cludingthoseof inductionandmastery, andtheinstantconnectionthey provide to
distantrealmsandburiedresources.For thematureaswell astheyoung,then,and
for the
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purposesof artandself-definitionaswell asrationalcommunicationsandbusiness,
it is likely that cyberspacewill retaina goodmeasureof mytho-logic, the exact
manifestationsof which,at thispoint,noonecanpredict.

Threeof theauthorsin this book—MichaelHeim,AllucquereRosanneStone,
andDavid Tomas—take up thecultural-anthropological theme,thelattertwo with
specialreferenceto the changingmeaningof the “technophilic” physicalbody.
Chip MorningstarandF. RandallFarmerdescribetheir experienceswith on-line
games,in particular, LucasFilm’sHabitat.William Gibson’sshortpiecealsomakes
its contribution at this level, if moredirectly, asanallegoricalwork of fiction itself.

Thread Two Convolved with the history of myth is the threadof the history
of mediatechnologyassuch,that is, thehistoryof the technicalmeansby which
absentand/orabstractentities—events,experiences,ideas—becomesymbolically
represented,“fix ed” into anacceptingmaterial,andthusconservedthroughtimeas
well asspace.Again,thisafairly familiarstory, onewhosedetailedtreatmentis far
beyond thescopeof this introductionandthis book. Neverthelessit is oneworth
rehearsing.It is alsoa topic that is extremelydeep,for the secretof life itself is
wrappedup in themysteryof geneticencodingandthereplicationandmotility of
moleculesthatorchestrateeachother’s activity. Genesareinformation;molecules
aremediaaswell asmotors,so to speak... But we cannotbegin here,wherethe
interestsof computationtheoristsandbiologistscoincide. Our story bestbegins
with evolvedman’s consciousco-optionof thephysicalenvironment,specifically
thoseparts,blankthemselves,thatbestreceivemarkings-suchassand,wood,bark,
bone,stone,andthehumanbody-forthepurposeof preservinganddeliveringmes-
sages:signs,not unlike spoors,tracks,or tell-talecolorsof vegetationor sky, but
now intentional,betweenman andman, and manand his descendants.What a
gracefuland inspiredstepit was, then, to begin to producethe medium,to cre-
atesmoothplasteredwalls, thin tablets,andpapyrus, and to reducethe labor of
marking-carving,chiseling—tothedeftmovementof apigmentedbrushor stylus.
As societyelaborateditself andastheneedto keeprecordsandto educategrew,
how muchmoreefficient it wasto shrinkandconventionalizethesymbolsthem-
selves,thento crowd theminto rows andlayers,"paper-thin" scrollsandstacks.
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At thisearlystagealready, thedoublemovementtowardsthedematerialization
of mediaon the one handand the reification of meaningson the other is well
underway. Againstthe ravagesof time, nonetheless,andto impressthe illiterate
masses,only massive sculptures,friezes,and reliefs in stonewould do. These
arewhat we seetoday; thesearewhat survive of ancientculturesandimpressus
still. But it wouldbewrongthereforeto underestimatethetraffic of informationin
moreephemeralmediathatmusthavesustainedday-to-daylife: thescratchedclay
tablets,the bark shards,graffitied walls, counters,papyri, diagramsin the sand,
bannersin the wind, gestures,demonstrations,performances,and,of course,the
babbleof song,gossip,rumor, andinstructionthatcontinuouslyfilled theair. Every
designedandevery madething wasalsothestoryof its useandits ownership,of
its makingandits maker.

This world soundsstrangelyidyllic. Many of its components,in only slightly
updatedforms, survive today. It wasa periodperhapsfour thousandyearslong
whenobjects,evenpureiconsandsymbols,werenotemptyor ignorablebut were
realandmeaningful,whencraftsmanship,consensus,andtimewereinvolvedin ev-
ery thing andits physicalpassagethroughsociety. But first, with thedevelopment
of writing andcountingandmodesof graphicrepresentation,andthen,centuries
later, with theinventionof theprinting pressandthespreadof literacy beyondthe
communitiesof religiousscholarsandnoblemen,thedin of ephemeralcommunica-
tionscameto berecordedatanunprecedentedscale.More importantfor ourstory,
these“records”cameto beeasilyduplicable,transportable,andbroadcastable.

Life would never be the same. The implicationsof the print revolution and
the establishmentof what MarshallMcLuhancalled the “Gutenberg galaxy” (in
his book of the samename)for the structureandfunction of technologicallyad-
vancingsocietiescanhardlybeoverestimated.Not theleastof theseimplications
were (1) the steady, de facto, democratizationof the meansof idea production
anddissemination,(2) theexponentialgrowth of thatobjective bodyof scientific
knowledge,diverseculturalpractices,dreams,arguments,anddocumentedhisto-
riescalledWorld 3, and(3) thefactthatthisbody, containingbothorthodoxiesand
heresies,couldneitherbelocatedat any oneplace,norbeentirelycontrolled.
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However, our doublemovementdid not stopthere,aswe areall witnessto-
day. Although“printedmatter”from proclamationsto biblesto newspaperscould,
in principle, be taken everywherea donkey, a truck, a boat,or an airplanecould
physicallygo, therewasa limit, namely, time. No news could be freshdaysor
weekslater. The coordinationof goodstransportationin particularwasa limit-
ing case,for if no messagecould travel fasterthanthatwhoseimminentarrival it
wasto announce.. . thenof whatvaluethemessage?Hencethetelegraph,thatfirst
“medium” after semaphore,smoke signals,andlight-flashing,to connectdistant
“stations” on the notion of a permanentnetwork. Another relatedlimit wasex-
pense:thesheerexpenditureof energy requiredto convey evenpaperacrosssub-
stantialterrain. Thekind of flexible common-mindednessmadepossiblein small
communitiesby thenear-simultaneityandzero-expenseof naturalvoicecommu-
nications,or evenrumorandleaflets,collapsesat thelargerscale.Socialcohesion
is a functionof ideationalconsensus,andwithout constantupdateandinteraction,
suchcohesiondependscrucially on early, andstrict, educationin—andmemory
of—thearchitectures,asit were,of World 3.

With theintroductionof thetelephone,boththeproblemof speedandtheprob-
lemof expensewerelargely eliminated.Oncewired,energy expenditurewastriv-
ial to relay a message,andit wassoonwidely realized(interestinglyonly in the
1930sand40s)thatthetelephoneneednotbeusedlike a“voice-telegraph,” which
is to say, sparinglyandfor seriousmattersonly. Rather, it couldbeusedalsoasan
openchannelfor constant,meaningful,community-creatingandbusiness-running
interchanges;“one-on-one”interchanges,to be sure,but “many-to-many” over a
periodof time. Herewasa medium,hereis a medium,whosecommunicational
limits arestill beingtested,andthesequiteapartfrom whatcanbeaccomplished
usingthetelephonesystemfor computernetworks.

Of course,the major stepbeingtaken here,technologically, is the transition,
wherever advantageous,from informationtransportedphysically, andthusagainst
inertia and friction, to informationtransportedelectricallyalongwires, and thus
effectively without resistanceor delay. Add to this the ability to storeinforma-
tion electromagnetically(thefirst taperecorderwasdemonstratedcommerciallyin
1935),andwe seeyet anothersignificantandevolutionarystepin dematerializing
themediumandconquering—asthey say—spaceandtime.
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But this wasparalleledby a perhapsmoresignificantdevelopment:wire-less
broadcasting,that is, radioandtelevision. Soon,encodedwords,sounds,andpic-
turesfrom tensof thousandsof sourcescould invisibly saturatethe world’s “air-
waves,” every squaremillimeter andwithout barrier. Whatpouredforth from ev-
ery radio wasthe very soundof life itself, andfrom every television setthe very
sightof it: carchases,wars,laughingfaces,oceans,volcanos,crying faces,tennis
matches,perfumebottles,singing faces,accidents,diamondrings, faces,steam-
ing food, morefaces.. . images,ultimately, of a life not really livedanywherebut
arrangedfor the viewing. Critic andwriter HoraceNewcomb(1976)calls tele-
vision lessa mediumof communicationthana mediumof communion,a place
andoccasionwherenightly theBritish, theFrench,theGermans,theAmericans,
the Russians,the Japanese.. . settledown by the million to watchandratify their
respective nationalmythologies:nightly variationson a handfulof dreamsbeing
playedout, over andover, with addicting,tirelessintensity. HereareMcLuhan’s
acousticallystructuredglobal villages (thoughhe wishedthereto be only one),
andsupportfor the notion that the electronicmedia,andin particulartelevision,
provide a mediumnot unlike theair itself—surrounding,permeating,cycling, in-
visible,withoutmemoryor thedemandfor it, conciliatingotherwisedisparateand
perhapsantagonisticindividualsandregionalcultures.

With cordlessandthenprivatecellular telephones,and“remotecontrols”and
thenhand-heldcomputerscommunicatingacrosstheairwavestoo, thevery signif-
icanceof geographicallocationat all scalesbeginsto bequestioned.

Weareturnedinto nomads. . . whoarealwaysin touch.
All thewhile, material,print-basedmediawereandaregrowing moresophis-

ticatedtoo: “vinyl” soundrecording(a kind of micro-embossing),color photogra-
phy, offsetlithography, cinematography, andsoon.. . thelist is long. They became
not only more sophisticatedbut more egalitarianas the generalpublic not only
“consumed”ever greaterquantitiesof magazines,billboards,comicbooks,news-
papers,andmoviesbut alsogainedaccessto themeansof production:to copying
machines,cameras,movie cameras,recordplayers,and the rest, eachof which
soonhadits electronic/digitalcounterpartaswell asa variety of hybrids,exten-
sions,andcross-marriages:nationalnewspapersprinted
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regionally from satellite-transmittedelectronicdata,facsimiletransmission,digital
preprintandrecording,andsoon. Theendof oursecondnarrative threadis almost
athand.

With theadventof fastpersonalcomputers,digital television, andhigh band-
width cableandradio-frequency networks,so-calledpostindustrialsocietiesstand
readyfor ayetdeepervoyageinto the“permanentlyephemeral”(by whichI mean,
as the readeris well aware, cyberspace).As a numberof chaptersin this book
observe, so-calledonline community, electronicmail, and information services
(USENET, the Well, Compuserve, andscoresof others)alreadyform a techno-
logical andbehavioral beginning. But the significanceof this voyageis perhaps
bestgaugedby thealmostirrationalenthusiasmthat todaysurroundsthe topic of
virtual reality.

Envisagedby sciencefiction writer/promoterHugo Gernsbackas long ago
as 1963 (seeStashower 1990) and explored experimentallyby Ivan Sutherland
(1968),thetechnologyof virtual reality (VR) standsat theedgeof practicalityand
at the currentlimit of the effort to createa communication/communionmedium
that is bothphenomenologicallyengulfingandyet all but invisible. By mounting
a pair of small video monitorswith the appropriateopticsdirectly to the head,a
stereoscopicimageis formedbeforethe“user’s” eyes.This imageis continuously
updatedand adjustedby a computerto respondto headmovements. Thus, the
userfindshimselfentirelysurroundedby astable,three-dimensionalvisualworld.
Wherever he looks he seeswhat he would seewere the world real and around
him. This virtual world is eithergeneratedin real time by the computer, or it is
preprocessedandstored,or it exists physicallyelsewhereandis “videographed”
andtransmittedin stereo,digital form. (In the last two casesthe techniqueis apt
to benamedtelepresenceratherthanvirtual reality.) In addition,theusermaybe
wearingstereoheadphones.Trackedfor headmovements,acompleteacousticsen-
soriumis thusaddedto thevisualone. Finally, theusermaywearspecialgloves,
andevenawholebodysuit,wiredwith positionandmotiontransducersto transmit
to others—andto representto himself—theshapeandactivity of his body in the
virtual world. Thereis work underwayalsoto providesomeform of forcefeedback
to thegloveor suit sothattheuserwill actuallyfeel thepresenceof virtual “solid”
objects—theirweight,texture,andperhaps
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even temperature(seeStewart 1991afor a recentsurvey, and Rheingold1991).
With a wishful eye casttowardssuchfictional technologiesastheHolodeck,por-
trayedin the television series“Star Trek, theNext Generation,” devicessketched
in suchfilms asTotal RecallandBrainstorm, and,certainly, thedirectneuralcon-
nectionsspoken of in Gibson’s novels, virtual reality/telepresencetechnologyis
ascloseasonecancomein reality to enteringa totally syntheticsensorium,to
immersionin a totally artificial and/orremoteworld.

Much turnson thequestionof whetherthis is donealoneor in thecompany of
others;andif the latter, of how many, andhow. Most of thechaptersin this book
tacklethequestionin oneform or another. For, engineeringquestionsaside,asthe
populationof avirtual world increases,with it comestheneedfor consensusof be-
havior, iconic language,modesof representation,object“physics,” protocols,and
design—ina word, the needfor cyberspaceassuch,seenasa general,singular-
at-some-level, public, consistent,anddemocratic“virtual world.” Hereinlies the
very power of the concept. In this volume, the chaptersby WendyA. Kellogg,
JohnM. Carroll,andJohnT. Richards,by StevePruittandTomBarrett,by Mered-
ith Bricken,and,again,by MichaelHeim look specificallyat theremarkablephe-
nomenonof telepresenceor “virtuality” asa prime componentof the experience
of cyberspace.Other authorsin this volume imaginea viable cyberspaceoper-
ating with lesscompletelyimmersive techniques,althoughthesenonethelessare
thoughtof as considerablyadvancedover today’s rathersimple, low-resolution,
two-dimensionalgraphicalandtextual interfaces.

ThreadTwo, then, is drawn from the history of communicationmedia. The
broadhistoricalmovementfrom auniversal,preliterateactualityof physicaldoing,
to an education-stratified,literate reality of symbolicdoing loopsback,we find.
With movies,television, multimediacomputing,andnow VR, it loopsbackto the
beginningwith thepromiseof a postliterateera,if suchcanbesaid;thepromise,
that is, of “post-symboliccommunication”to put it in VR pioneerJaronLanier’s
words(Lanier1989,Stewart 1991b). In suchanera,languagebounddescriptions
and semanticgameswill no longer be requiredto communicatepersonalview-
points,historicalevents,or technicalinformation. Rather, direct—if “virtual”—
demonstrationandinteractive experienceof the“original” materialwill prevail, or
at leastbea
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universalpossibility. We would becomeagain“as children,” but this time with
the power of summoningworlds at will andimpressingspeedilyuponothersthe
particularsof ourexperience.

In futurecomputer-mediatedenvironments,whetheror not this kind of literal,
experientialsharingof worldswill supersedethesymbolic,ideational,andimplicit
sharingof worldsembodiedin the traditionalmechanismsof text andrepresenta-
tion remainsto be seen.While pureVR will find its uniqueuses,it seemslikely
thatcyberspace,in full flower, will employ all modes.ThreadThreeAnothernar-
rative,thisoneis spunoutof thehistoryof architecture.Thereadermayremember
thatPoppersaw architectureasbelongingto World 3. This it surelydoes,for al-
thoughshelter, beauty, andmeaningcanbefoundin “unspoiled”nature,it is only
with architecturethatnature,ashabitat,becomesco-opted,modified,andcodified.
Architecture,in fact,beginswith displacementandexile: exile from thetemperate
andfertile plainsof Africa two million yearsago—fromEden,if you will, where
neitherarchitecturenor clothingwasrequired—anddisplacmentthroughemigra-
tion from a world of plentiful food, few competitors,andno more kin than the
earthwould provide for. Rapidclimatic change,increasingcompetition,andex-
ponentialpopulationgrowth wasto changeearlyman’s conditionirreversibly. To
this day, architectureis thussteepedin nostalgia,onemight say; or in defiance.
Architecturebeginswith thecreative responseto climaticstress,with thechoosing
of advantageoussitesfor settlements(andthe needto defendthese),andthe in-
ternaldevelopmentof socialstructuresto meetpopulationandresourcepressure,
to wit: with themechanismsof privacy, property, legitimation,taskspecialization,
ceremony, andsoon. All this hadto becarriedout in termsof theavailability of
time, materials,anddesignandconstructionexpertise. Addedto thesewerethe
constraintsandconventionsmanufacturedby the cultureup to that point. These
were often arbitrary and inefficient. But always, even as conventionsand con-
straintstransformed,andasmanpassedfrom huntingandgatheringto agrarianism
to urbanism,the themeof returnto Edenendured,the ideaof returnto a time of
(presumptive) innocenceandtribal/familial/national oneness,with eachotherand
with nature.
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I bring up this themenot becauseit “explains” architecture,but becauseit is
a principlethemedriving architecture’s self-dematerialization. Dematerialization?
The readermay be surprised. What is architecture,after all, if not the creation
of durablephysicalworlds that canorient generationsof men,women,andchil-
dren,that canlocatethemin their own history, protectthemalwaysfrom prying
eyes, rain, wind, hail, andprojectiles.. . durableworlds, and in them,permanent
monumentsto everythingthatshouldlastor beremembered?

Indeedthesearesomeof architecture’s most fundamentalcharges;andmost
sacredamongthem,asI have arguedelsewhere(Benedikt1987),is architecture’s
standardbearing,alongwith nature,for our senseof what we meanby “reality.”
But thisshouldnotblind usto asignificantcountercurrent,onefedby aresentment
of quotidianarchitecture’s brutenessandclaustrophobia,which itself is a spilling
over of the resentmentwe feel for our own bodies’cloddishness,limitations,and
final treachery:their mortality. Reality is death.If only we could,we would wan-
der the earthandnever leave home;we would enjoy triumphswithout risks, eat
of theTreeandnot bepunished,consortdaily with angels,enterheavennow and
not die. In the nameof theseunreasonabledesireswe reverefinery and illumi-
nation,andreward bravery, goodness,andlearningwith the assuranceof eternal
life. As thoughwe couldgrow wings! As thoughwe couldgrow wings,we erect
gravity-defying cathedralsresplendentwith coloredwindows andnichescrowded
with allegorical life, createparadisiacalgardenssuchasthoseat Alhambra,Ver-
sailles,theTaj Mahal,Roan-Ji,erectstadiafor games,createmagnificentlibraries,
labyrinths,andobservatories,build on sacredmountaintops,make enormous,air
conditionedgreenhouseswith amazingflying-saucerelevators,leapfrom hillsides
strappedto kites,dazzlewith gold,chandeliers,andeternallyrunningstreams;we
scrubandpolishandwhiten.. .all in a universal,crossculturalactof reachingbe-
yond brute nature’s grip in the hereandnow. And this with the very materials
natureoffersus.

In counterpointto the earthlygardenEden(and even to that walled garden,
Paradise)then,floatstheimageof theHeavenlyCity, thenew Jerusalemof thebook
of Revelation. Like a bejeweled,weightlesspalaceit comesdown out of heaven
itself “its radiancelikeamostrarejewel, likejasper, transparent”(Revelation21:9).
Neverseen,weknow its geometryto bewonderfullycomplex andclear, its twelves
andfours
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andsevenseachassigneda setof complementarycosmicmeanings.A city with
streetsof crystallinegold, gatesof solid pearl,andno needfor sunlightor moon-
light to shineuponit for “the glory of God is its light.” In fact,all imagesof the
Heavenly City-Eastand West-have commonfeatures:weightlessness,radiance,
numerologicalcomplexity, palacesuponpalaces,peaceandharmony throughrule
by thegoodandwise,uttercleanliness,transcendenceof natureandof crudebe-
ginnings,theavailability of all thingspleasurableandcultured. And theeffort at
describingtheseplaces,farfromamereexercisein superlativesbymedieval monks
andpainters,continuesto this dayon thecoversandin thepagesof innumerable
sciencefiction novels andfilms. (Think of the mothership in CloseEncounters
of the Third Kind.) Hereis what it meansto be “advanced,” they all say. From
HollywoodHills to Tibet,onecouldhardlybegin to list thebuildingsactuallybuilt
andprojectsbegunin seriouspursuitof realizingthedreamof theHeavenly City.
If the history of architectureis repletewith visionaryprojectsof this kind, how-
ever, theseshouldbe seennot asnaive productsof the feveredimagination,but
ashopeful fragments.They areattemptsat physicallyrealizingwhat is properly
a cultural archetype,somethingbelongingto no oneandyet everyone,an image
of whatwould adequatelycompensatefor, andin someway ultimatelyjustify, our
symbolic and collective expulsion from Eden. They representthe creationof a
placewherewe might re-enterGod’s graces.Consider:WhereEden(beforethe
Fall) standsfor ourstateof innocence,indeedignorance,theHeavenlyCity stands
for our stateof wisdom,andknowledge;whereEdenstandsfor our intimatecon-
tactwith materialnature,theHeavenly City standsfor our transcendenceof both
materialityandnature;whereEdenstandsfor theworld of unsymbolized,asocial
reality, the Heavenly City standsfor theworld of enlightenedhumaninteraction,
form andinformation. In Edenthe sunroseandset,thereweredaysandnights,
wind andshadow, leaf andstone,andall perfumed. The Heavenly City, though
it maycontaingardens,breathesthecrystallinegleamof its own lights,sparkling,
insubstantial,laid out like a beautifulequation.Thus,while thebiblical Edenmay
be imaginary, the Heavenly City is doubly imaginary: once,in the conventional
sense,becauseit is not actual,but onceagainbecauseeven if it becameactual,
becauseit is information,it couldcome
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into existenceonly asa virtual reality, which is to say, fully, only “in the imagi-
nation.” Theimageof TheHeavenly City, in fact,is animageof World 3 become
whole andholy. And a religiousvision of cyberspace.I mustnow returnbriefly
to thehistoryof architecture,specificallyin moderntimes. After a centuryof the
IndustrialRevolution, theturn of thetwentiethcenturysaw theinventionof high-
tensilesteels,of steel-reinforcedconcrete,andof high-strengthglass.Veryquickly,
andundereconomicpressureto domorewith less,architectsseizedandcelebrated
thenew vocabulary of lightness.Gonewereto be theponderouspiers,thesmall
woodenwindows, thepainstakingornament,thedraughtychimneys andlanes,the
chippingandsmoothingandlaying! Instead:daringcantilevers,walls reducedto
reflectiveskins,openness,light, swiftnessof assembly, chromium.Gonethestairs,
the horse-droppingsin thestreet,andthe cobbles.Instead,thehighway, thebul-
letlike car, theelevator, theescalator. Gonetheimmovablemonument,insteadthe
demountableexhibition; gonetheAcropolis,insteadtheWorld’s Fair. In 1924,the
greatarchitectLe Corbusierproposedrazinghalf of Parisandreplacingit with La
Ville Radieuse,theRadiantCity, anexercisein soaringgeometry, rationality, and
enlightenedplanning,unequaledsince.A Heavenly City.

By thelate1960s,however, it wasclearthat themoderncity wasmorethana
collectionof buildingsandstreets,no matterhow clearly laid out, no matterhow
lofty its structuresor greenits parks.Thecity becameseenasanimmensenodeof
communications,a messynexusof messages,storageandtransportationfacilities,
a massive educationmachineof its own complexity, involving equallyall media,
including buildings. To no onewasthis moreapparentthanto a groupof archi-
tectsin EnglandcallingthemselvesArchigram.Theirdreamwasof acity thatbuilt
itself unpredictably, cybernetically, andof buildings that did riot resisttelevision
andtelephonesandair conditioningandcarsandadvertisingbut accommodated
andplayedwith them; inflatablebuildings, buildings on rails, buildings like gi-
ant experimentaltheaterswith video camerasgliding like sharksthrougha sea
of information,buildings bedecked in neon,projections,lasersbeams.. . . These
weredescribedin a seriesof poster-sizeddrawingscalledarchitecturaltelegrams,
whichwerethemselves,perhapsnot incidentally, earlyexamplesof whatmultime-
dia computerscreensmight look like tomorrow (Cook1973).Althoughthegroup
built nothing themselves, they were andare,nonetheless,very influential in the
world of architecture.



Introductionto “Cyberspace:First Steps” 17

Now, acompletetreatmentof thesignsof theephemeralizationof architecture
andits continuingcapitulationto mediais outsidethe scopeof this introduction.
It occurson many fronts, from the wild “Disneyfication” of form, to the overly
meekaccommodationof services.Most interesting,however, is a threadthatarises
from thinking of architectureitself asan abstraction,a threadthat hasa tradition
reachingbackto ancientEgypt andGreeceandthe coincidenceof mathematical
knowledgewith geometryandhencecorrectarchitecture.As lateastheeighteenth
century, architectswerealsoscientistsandmathematicians;witnessAndreaPal-
ladio, Sir ChristopherWren, andbeforethem,of course,Leonardoda Vinci and
Leon BattistaAlberti. From the 1920still the 1960s,the whole notion that ar-
chitectureis abouttheexperientialmodulationof spaceandtime—thatit is “four
dimensional”—captivatedarchitecturaltheory, just as it hadcaptivateda genera-
tion of artistsin the20sand30s(Henderson1983). This wassomethingconcep-
tually far beyond thesimplemathematicsof goodproportions,even of structural
engineering.It is anideathatstill hasforce.

Then too thereis the tradition of architectureseenfor its symbolic content;
that is, for not only theway it shapesandpacesinformationfields in general(the
emanationsof faces,voices,paintings,exit signs,etc.)but thewaybuildingscarry
meaningin their anatomy, so to speak,and in what they “look like.” After five
thousandyears,the tradition is very muchalive aspartof society’s internalmes-
sagesystem. In recentyears,however, the architectural“messagesystem”has
taken on a life of its own. Not only have architecturaldrawings generatedan art
market in their own right—asillustratedconceptualart, if you will—but buildings
themselveshavebegunto beconsideredasargumentsin anarchitecturaldiscourse
aboutarchitecture,aspropositions,narratives,andinquiriesthathappen,also,to be
inhabitable.In its mostcurrentavant-gardeguise,themovementgoesby thename
of Deconstructivism,or Post-Structuralism(quiteexplicitly relatedto thesimilarly
namedmovementsin philosophyandliterary criticism). Its interestsareneitherin
thebuilding asanobjectof inhabitationnorasanobjectof beauty, but asanobject
of information, a collectionof ciphersand “moves,” junctionsanddisjunctions,
reversalsanditerations,metaphoricalwoundingsandhealings,andsoon,all to be
“read.” This wouldbeof little interestto usherewereit notan
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indicationof how fararchitecturecangotowardsattemptingtobecomepuredemon-
stration,andintellectualprocess,andwereit notfully apartof thelargermovement
I have beendescribing.(And we shouldrememberthat,asa rule, today’s avant-
gardeinformstomorrow’s practice.SeeBetsky 1990.)

But there is a limit to how far notionsof dematerializationand abstraction
cango andstill help produceusefulandinteresting,real architecture.That limit
hasprobablybeenreached,if not overshot(Benedikt1987). And yet the impetus
toward the Heavenly City remains. It is to be respected;indeed,it canusefully
flourish.. . in cyberspace.

Thedoorto cyberspaceis open,andI believe thatpoeticallyandscientifically
mindedarchitectscan and will step throughit in significantnumbers. For cy-
berspacewill requireconstantplanningandorganization.Thestructuresprolifer-
atingwithin it will requiredesign, andthepeoplewho designthesestructureswill
becalledcyberspacearchitects. Schooledin computerscienceandprogramming
(the equivalent of “construction”), in graphics,and in abstractdesign,schooled
alsoalongwith their brethren“real-space”architects,cyberspacearchitectswill
designelectronicedificesthatarefully ascomplex, functional,unique,involving,
andbeautifulastheir physicalcounterpartsif not moreso. Theirswill bethetask
of visualizingthe intrinsically nonphysicalandgiving inhabitablevisible form to
society’smostintricateabstractions,processes,andorganismsof information.And
all thewhile suchdesignerswill bererealizingin avirtual world many vital aspects
of thephysicalworld, in particularthoseorderingsandpleasuresthathave always
belongedto architecture.

Two chaptersin this volume“comeout of” architecture,my own andMarcos
Novak’s. My chapterattemptsto discusscyberspacein termsof certainbasicde-
signprinciplesandthenshow somevisualizedexamples;Novakdiscussestheidea
of cyberspaceasapoeticmediuimthat,amongotherthings,createsa“liquid archi-
tecture,” an architectureof information,beinglessa propositionaboutdesigning
buildings,of course,thanapreludeasto how wemightevolve legible formsin the
context of auser-drivenandself-organizingcyberspacesystem.

Thread Four This threadis drawn from the largerhistoryof mathematics.It is
theline of argumentsandinsightsthatrevolve around
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(1) thepropositionsof geometryandspace,(2) thespatializationof arithmeti-
cal/algebraicoperations,and(3) reconsiderationof thenatureof spacein thelight
of (2).

SinceArtistotle,operatingalongsidethis “spatial-geometrical”threadin math-
ematicshasbeenacomplementaryone,thatis, thedevelopmentof symboliclogic,
algebraicnotation,calculus,finite mathematics,andso on, to modernprogram-
ming languages.I say“complementary”becausetheselast-namedsubjectscould
(andcanstill) proceedpurely symbolically, with little or no geometrical,spatial
interpretation;algebra,numbertheory, computationtheory, logic.. . thesearesym-
bolic operationsuponsymbolicoperationsandhave a life of their own.

In practice,of course,diagrams,whicharespatialandgeometrical,andsymbol
strings(mathematicalnotation, language)are acceptedas mutually illuminating
representationsandareconsideredtogether. But thedistinctionbetweenthem,and
the tension,still remain. Therearethosewho think mosteasilyandnaturally in
symbolicsequences,andlinear operationsuponthem; therearethosewho think
mosteasilyandnaturally in shapes,actions,andspaces.Apparentlymore than
one type of intelligenceis involved here(West 1991, Gardner1983, Hadamard
1945). Be this asit may, cyberspaceclearly is premiseduponthe desirabilityof
spatializationpersefor theunderstandingof information.Certainly, it extendsthe
currentparadigmin computingof “graphicuserinterfaces”into higherdimensions
andmoreinvolving experiences,andit extendscurrentinterest,asevidencedby the
popularityof EdwardTufte’sbooks(1983,1990),in “datacartography”in general
and in the field of scientificvisualization. But, more fundamentally, cyberspace
revivifiesandthenextendssomeof themorebasictechniquesandquestionshaving
to do with thespatialnatureof mathematicalentities,andthemathematicalnature
of spatialentities,thatlie attheheartof whatweconsiderbothrealandmeasurable.

Rigorousreasoningwith shape—deductive geometry—began,aswe all know,
in ancientGreecewith Thalesaround600B.C., continuingthrough225B.C. with
Pythagoras,Euclid, andApollonius. The subjectwas twin: (1) the nature(and
methodsof construction)of the idealizedforms studied—basicallylines, circles,
regular polygonsandpolyhedra,althoughApollonius beganwork on conic sec-
tions—and(2) the natureof perfectreasoningitself, which the specifiabilityand
universalityof
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geometricaloperationsseemedto exemplify. Theresultsof geometricalstudyhad
practicalusein building androadconstruction,landsurveying, andwhatwe today
call mechanicalengineering. Its perfectionand universality also supportedthe
castingof astrological/cosmological modelsalonggeometricallines.

The scienceandart of geometryhasdevelopedsporadicallysince,receiving
its last major “boost” of renewed interest—afterKeplerandNewton—in the late
nineteenthcentury, with Bolyai andLobatchevsky’s discovery of non-Euclidean
geometry. Soon,however, with theconceptof puretopologyandthediscovery of
consistentgeometriesof higherdimensionalitythanthree,first Euclideangeome-
try andthengeometryin generalbeganto losesomethingof its lusterasa science
whereinsignificantnew discoveriescouldbemade.All statementsof visualgeo-
metricalinsight, it seemed,couldbestudiedmoregenerallyandaccuratelyin the
symbolic/algebraiclanguageof analyticalmathematics—finalfruit of Descartes’
projectin La Géométrie, which waspreciselyto show how thetheoremsof geom-
etrycouldbetranscribedinto analytical(algebraic)form.

Of coursethe linkage,oncemade,betweengeometryandalgebra,spaceand
symbol,form andargument,is a two-way one. Descarteshadboth“algebraized”
geometryand“geometrized”algebra.(And it is this secondmovementthat is of
mostinterestto ushere.)With oneprofoundinvention,hehadbuilt theconceptual
bridgewe todaycall the Cartesiancoordinatesystem.Herewasthe insight: just
asthe positionsof points in natural,physicalspacecould be encoded,specified,
by a trio of numbers,eachreferring to a distancefrom a commonbut arbitrary
origin in threemutuallyorthogonaldirections,sotoo couldthepositionsof points
in a “mathematicalspace”wherethe “distances”are not physicaldistancesbut
numericalvalues,derivedalgebraically, of thesolutionof equationsof (upto) three
variables.In this way, thousandsof functionscould accuratelybe “graphed”and
madevisible.

Today, proceduresbasedonDescartes’insightareacommonplace,taughteven
atgoodelementaryschools.But thisshouldnotmaskthepowerof theimplicit no-
tion thatspaceitself is somethingnot necessarilyphysical:ratherthat it is a “field
of play” for all information,only oneof whosemanifestationsis thegravitational
andelectromagneticfield of play that we live in, andthat we call the real world.
Perhapsnoexamplesaremorevivid thanthebeautifulformsthatemergefrom
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simplerecursive equations—thenew scienceof “fractals”—andrecentdiscoveries
of “strangeattractors,” objectsof coherentgeometryandbehavior that“exist” only
in mathematicalspaces(coordinatesystemswith speciallychosencoordinates)and
thateconomicallymap/describe/prescribe thebehavior of complex, chaotic,phys-
ical systems.Which reality is theprimaryone?we might fairly ask.

Actually, why choose?
Modernphysicistsaresanguine:Minkowski hadshown theutility of mapping

timetogetherwith space,Hamiltonianmechanicslent themselvesbeautifullyto vi-
sualizingthedynamicsof a physicalsystemin n-dimensionalstateor phasespace
wherea singlepoint representsthe entirestateof the system,andquantumme-
chanicsseemsto play itself out in the geometricalbehavior of vectorsin Hilbert
space,in whichoneor moreof thecoordinatesare“imaginary” (seePenrose1989
for a recentexplication).

In the meantime,the morecommonart of diagramsandchartsproliferated-
from old maps,schedules,and scientific treatises,to the pagesof moderneco-
nomicsprimers,advertisements,and boardroom“businessgraphics.” Many of
theserepresentationsare in fact hybrids,mixing physical,energic or spatiotem-
poral,coordinateswith abstract,mathematicalones,mixing historieswith geogra-
phies,simple intervallic scaleswith exponentialones,and so on. The practice
of diagramming(surelyonewhoseoriginsareearlierthanwriting) continuestoo,
todayenhancedby themathematicsof graphtheorywith its combinatorialandnet-
work techniquesto analyzeandoptimizecomplex processes.What,wemayask,is
theontologicalstatusof suchrepresentations?All of them—fromsimplebarcharts
andorganizational“trees” throughmatrices,networks,and“spreadsheets”to elab-
orate,multidimensional,computer-generatedvisualizationsof invisible physical
processes—allof these,andall abstractphase-,state-,andHilbert-spaceentities,
seemto exist in a geography, a space,borrowed from, but not identicalwith, the
spaceof thepieceof paperor computerscreenon which we seethem. All have a
reality that is no merepictureof thenatural,phenomenalworld, andall displaya
physics,asit were,from elsewhere.

Whatarethey, indeed?Neitherdiscoveriesnor inventions,they areof World 3,
entitiesthemselvesevolved by our intelligencein theworld of thingsandof each
other. They representfirst evidenceof a continentaboutwhich we have hitherto
communicatedonly in signlanguage,
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a continent“materializing,” in a way. And at the sametime they expressa new
etherealizationof geography. It is asthough,in becomingelectronic,ourbeautiful
old astrolabes,sextants,surveyor’s compasses,observatories,orreries,sliderules,
mechanicalclocks,drawing instrumentsandformwork, mapsandplans—physical
thingsall, embodimentsof thepurestgeometry, theirsolework to makeusathome
in space—becomeenvironmentsthemselves,theveryframework of whatthey once
only measured.

Thecontributionsby Tim McFadden,Carl Tollander, andAlan Wexelblatare
partially woven from this thread,asis a goodpart of my own. McFaddenexam-
inestheideaof cyberspaceasaninformationalIndra’s Net,auniverseof pointlike
beads,infinite in number, eachof which reflectsall theothers.Herecyberspaceis
anevolving, fourdimensionalhologramof itself. (It wasthis ancientHindu image
of Indra’s Net thatalsoinformedLeibniz’s Monadology, asHeim discusses.)Tol-
landerintroducesEdelman’s NeuronalGroupSelectiontheoryinto thedesignof a
noncentralizedsystemof computational“engines”to createcyberspacesthat can
evolve in a “natural” way. (Novak alsodiscussesthisnotion).Wexelblatexamines
the natureof coordinatesin abstractspacesin general,in modernpersonalcom-
puting,andthen,extrapolated,in termsof cyberspacespecificallyconsideredasan
outgrowth of these.

My accountof the intertwining “threads” that seemto leadto cyberspaceis,
of course,impressionisticand incomplete,andnot just for lack of spacein this
introduction. Cyberspaceitself is anelusive andfuture thing, andonecanhardly
bedefinitive at thisearlystage.

But it is alsoclearthat the“threads”themselvesaremadeof threads,andthat
thereareothers.For example,thehistoryof art into moderntimestells a related
story, fully involving mythology, changingmedia,a relationshipto architecture,
logic, andso on. It is a threadI have not described,andyet the contribution of
artists—visual,musical,cinematic—tothedesignof virtual worldsandcyberspace
promisesto beconsiderable,asNicoleStenger, poetandanimationartist,attestsin
this volume. Similarly, thestory of progressin telecommunicationsandcomput-
ing technology—theminiaturizations,speeds,andeconomies,the new materials,
processes,interfacesandarchitectures—isa threadin its own right, with its own
thrustsandinterestsin thecoming-to-
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beof cyberspace.Thisstoryis well chronicledelsewhere(Rheingold1985,Gilder
1988). Thenthereis the sociologicalstory, andthe economicone,the linguistic
one,eventhebiologicalone. . . andonebeginsto realizethatevery disciplinecan
have an interestin the enterpriseof creatingcyberspace,a contribution to make,
and a historical narrative to justify both. How could it be otherwise? We are
contemplatingthearisingshapeof a new world, a world thatmust,in a multitude
of ways,begin, at least,asbothanextensionanda transcriptionof theworld aswe
know it andhave built it thusfar.

Anotherreasonthatmy accountis impressionisticandincomplete,however, is
that thevery metaphorof threadsis too tidy andcannotsupportall that needsto
besaid. Scaleaside,somethingdeeperandmoreformlessis goingon. Consider:
if informationis thevery stuff of spaceandtime, whatdoesit meanto manufac-
tureinformation,andwhatdoesit meanto transferit at ever higherratesbetween
spatiotemporallydistinct points,and thusdissolve their very distinctness?With
maturecyberspacesandvirtual reality technology, thiskind of warpage,tunneling,
andlesioningof the fabric of reality will becomea perceptual,phenomenalfact
at hundredsof thousandsof locations,evenasit falls shortof complete,quantum
level, physicalachievement.Todayintellectual,tomorrow practical,onecanonly
guessat theimplications.

Finally, my “narrative of threads”hasnot donejustice to the authorsrepre-
sentedin this volume.Eachhastheir own perspective, expertise,andinterest,and
eachdraws inspirationfrom mattersI have not mentioned,andstoriesI have not
sketchedor have only touchedupon. Ratherthan extend this introductionwith
fuller discussionof eachchapter, however, I recommendthat the readerturn to
themforthwith! Many areexpandedandrevisedversionsof presentationsmadeat
TheFirstConferenceonCyberspace.1 Othersarewrittenespeciallyfor thepresent
collection.2 All theauthorsaddressthemselvesto thetopic with extraordinaryse-
riousness,acumen,andenthusiasm,even though—andperhapsbecause—theva-
rietiesof cyberspacethey imagine,describe,andsometimescriticize, do not yet
exist. Indeed,the very definition of cyberspacemay well be in their hands(or
yours,dearreader).Of this much,onecanbesure:theadventof cyberspacewill
have profoundeffectsonso-calledpostindustrialculture,andthe

1Held on May 4 and5, 1990,at TheUniversity of Texasat Austin. TheSecond(International)
Conferenceon Cyberspacewas held April 18-19,1991, at The University of California at Santa
Cruz.

2Gibson,Tomas,Stone,andWexelblat.
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materialandeconomicrewardsfor thosewhofirst andmostproperlyconceive and
implementcyberspacesystemswill beenormous.

But let ussetasidetalkof rewards.With thisvolume,with these“first steps,” let
usbegin to facetheperplexities involved in makingtheunimaginableimaginable
andtheimaginablereal.Let theancientprojectthatis cyberspacecontinue.
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