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CyberspaceA word from the penof William Gibson,sciencefiction writer,
circal984.An unhapy word, perhapsif it remaingiedto the desperatejystopic
vision of thenearfuturefoundin thepagesf Neuomancer(1984)andCountZero
(1987)—visionsof corporatehegemoty andurbandecay of neuralimplants,of a
life in paranoiaandpain—hut aword, in fact,thatgivesa nameto a new stagea
new andirresistibledevelopmentn the elaboratiorof humancultureandbusiness
underthe signof technology

CyberspaceA new universe,a paralleluniversecreatedandsustainedy the
world’s computersandcommunicatiodines. A world in which the global traffic
of knowledge,secretsmeasurementsdicators,entertainmentsandalterhuman
ageng takeson form: sights,sounds presencesever seenon the surfaceof the
earthblossomingn avastelectronicnight.

CyberspaceAccessedhroughary computerlinked into the system;a place,
oneplace limitless; enterecequallyfrom abasemenin Vancouer, aboatin Port-
au-Princea cabin New York, a garagein TexasCity, anapartmenin Rome,an
officein HongKong,abarin Kyoto, a cafein Kinshasaalaboratoryonthe Moon.

CyberspaceThe tabletbecomea pagebecomea screenbecomea world, a
virtual world. Everywhereandnowhere a placewherenothingis forgottenandyet
everythingchanges.
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Cyberspace’A commonmentalgeographybuilt, in turn, by consensusnd
revolution, canonand experiment; a territory swarming with dataand lies, with
mind stuff and memoriesof nature,with a million voicesandtwo million eyes
in a silent, invisible concertof enquiry dealmaking,dreamsharing,and simple
beholding.

Cyberspacelts corridorsform wherever electricity runswith intelligence.lts
chamberdbloomwhererer datagathersandis stored.lts depthsincreasewith ev-
ery imageor word or numbey with every addition, every contrikution, of factor
thought. Its horizonsrecedein every direction;it breathedarger, it compl«ifies,
it embracesindinvolves. Billowing, glittering, humming,coursing,a Borgesian
library, a city; intimate,immensefirm, liquid, recognizablendunrecognizablat
once.

Cyberspace:Throughits myriad, unblinking video eyes, distantplacesand
faces,real or unreal,actualor long gone,can be summonedo presence.From
vast databaseshat constitutethe cultures depositedwealth, every documentis
available,everyrecordingis playable andevery pictureis viewable. Aroundevery
participant,this: a laboratory an instrumentedbridge; taking no space,a home
presidingoveraworld ... andadogunderthetable.

CyberspaceBeneaththeir plastershellson the city streetsbehindtheir pot-
ted plantsand easysmiles,organizationsare seenasthe organismsthey are—or
asthey would have us believe thembe: mone flowing in riversandcapillaries;
obligations,contractsaccumulatingandthe shadav of the IRS passe®ver). On
the surface,small meetingsare held in rooms,but they proceedn virtual rooms,
larger, faceto electronicface. On the surface,the building knows whereyou are.
And who.

CyberspaceFrom simpleeconomicsurvival throughthe establishmenof se-
curity andlegitimacy, from tradein tokensof appraval andconfidenceandliberty to
the pursuitof influence knowledge,andentertainmentor their own sales,every-
thing informationalandimportantto thelife of individuals—andorganizations—
will befoundfor sale,or for thetaking,in cyberspace.
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CyberspaceThe realmof pureinformation,filling like a lake, siphoningthe
jangle of messagegransfiguringthe physicalworld, decontaminatinghe natural
andurbanlandscapeggedeeminghem,saving themfrom the chain-draggindull-
dozerof thepapelindustry from thedieselsmole of courierandpostoffice trucks,
from jet fuel fumesandcloggedairports from billboards trashyandpretentiousir-
chitecture hourlong freeway commutesticket lines,andchoked subways.. . from
all theinefficiencies,pollutions(chemicalandinformational),and corruptionsat-
tendantto the processof moving information attachedo things—from paperto
brains—acrosgver, andunderthevastandbumpy surfaceof theearthratherthan
letting it fly freein the soft hail of electronghatis cyberspace.

Cyberspacens just described—andfor the most part, as describedin this
book—doegotexist.

But this statesatruth too simply. Like Shangri-laJike mathematicdjke every
story ever told or sung,a mentalgeographyof sortshasexistedin theliving mind
of every culture, a collectve memoryor hallucination,an agreed-uporerritory
of mythicalfigures,symbols,rules,andtruths,ownedandtraversableby all who
learnedits ways, andyet free of the boundsof physicalspaceandtime. Whatis
so gahanizingtodayis that technologicallyadvancedcultures—suchasthoseof
JapanWesternEurope andNorth America—standtthethresholdof makingthat
ancientspacebothuniguelyvisible andthe objectof interactve democrag.

SirKarl Popperoneof thiscenturys greatesphilosopher®f sciencesketched
theframework in 1972. Theworld asawhole,hewrote,consistof three,intercon-
nectedworlds. World 1, heidentifiedwith the objective world of material,natural
thingsandtheir physicalproperties—witttheir enegy andweightandmotionand
rest;World 2 heidentifiedwith the subjectve world of consciousness—witimten-
tions, calculationsfeelings,thoughts dreamsmemoriesandsoon, in individual
minds.World 3, hesaid,is theworld of objective, real,andpublic structuresvhich
arethenot-necessarily-tertiond productsof the mindsof living creaturesinter
actingwith eachotherandwith thenaturalWorld 1. Anthills, birds’ nestsheavers’
dams,andsimilar, highly complicatedstructuresbuilt by animalsto dealwith the
environment,areforerunnersBut mary World 3 structuresPoppemoted,
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areabstractithatis, they are purely informational: forms of social organization,
for example,or patternsof communication.Theseabstracstructureshave always
equaled andoften surpassedhe World 3 physicalstructuresn their compleity,

beauty andimportanceto life. Languagemathematicslaw, religion, philosophy
arts,the sciencesandinstitutionsof all kinds, theseareall edificesof a sort, like

the librarieswe build, physically to storetheir operatinginstructions their “pro-

grams. Man'’s developing belief in, and effective behaior with respectto, the
objective existenceof World 3 entitiesand spacesmeantthat he could examine
them,evaluate criticize, extend,explore, andindeedmake discoveriesin them,in

public, andin waysthat could be expectedto bearon the livesof all. They could
evolve just asnaturalthingsdo, or in wayscloselyanalogousMan'’s creationsn

this abstractrealmcreatetheir own, autonomougproblemstoo, said Popper:wit-

nessthe continualevolution of the legal system,scientificand medicalpractice,
the art world, or for that matter the computerand entertainmenindustries. And

alwaystheseWorld 3 structuredeedbackinto andguide happeningsn Worlds 1

and2.

For Popperin short,temples,cathedralsmarketplacescourts, libraries, the-
atresor amphitheatersletters,book pagesmovie reels,videotapesCDs, nens-
papersharddiscs,performancesart shaws.. . areall physicalmanifestations—or
shouldone say the physicalcomponentoof—objectsthat exist more wholly in
World 3. They are“objects] thatis, which are patternsof ideas,images,sounds,
stories,data. . patternsof pureinformation. And cyberspacewe might now see,
is nothingmore,or less,thanthe lateststagein the evolution of World 3, with the
ballastof materialitycastaway—castaway again,andperhapdinally.

This bookexploresthe consequenceandlimits of suchadevelopment.But let
it besaidthat,in accordancavith thelaws of evolution,andno matterhow farit is
developed,cyberspacavill notreplacethe earlierelementf World 3. It will not
replacebut displacethem,finding, defining,its own nicheandcausingthe earlier
elementamore closelyto definetheirstoo. This hasbeenthe history of World 3
thusfar. Nor will virtual reality replace‘real reality” Indeed,real reality—the
air, the humanbody, nature,books,streets..who couldfinish sucha list?—in all
its exquisite design,history, quiddity, and meaningfulnessnay benefitfrom both
our renaved appreciationand our no longeraskingit to do whatis betterdone
“elsawhere
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| have introducedPoppers ratherbroadanalysisto setthe stagefor a closer
examinationof the origins and natureof our subject,cyberspace.l discernfour
threadswithin the evolution of World3. Theseintertwine.

Thread One This, the oldestthread,begins in language,and perhapsbefore
languagewith a commonness-of-mindmongmembersf atribe or socialgroup.
Untestedy dialogue—notetbroughtout“into theopen”in thisway—thiscommonness-
of-mindis testedandeffective nonethelesm the coordinatedehaior of thegroup
arounda setof beliefsheldsimply to be“the case:"beliefsaboutthe environment,
aboutthe magnitudeand location of its dangersand rewards, what is wise and
foolhardy andaboutwhatlies beyond; aboutthe past,the future, aboutwhatlies
within opaquethings,over the horizon,underthe earth,or above the sky. Thean-
swersto all theseguestionsalways“wrong,” andalwayspicturedin someway, are
commonpropertybeforethey areprivately internalizedandcritiqued. (The group
mind,onemightsay precedesheindividual mind,andconsensuprecedesritical
exception,asMeadandVygotsky pointedout.) With languageand pictorial rep-
resentationestablishecometento twenty thousandyearsago,fully enteringthe
artifactualworld, World 3, theseideasblossomandelaboratet arapidpace.Vari-
ationsdeveloponthe commonthemesof life anddeath thewhysandwherefores,
originsandendsof all things,andthesecoalescescologicallyinto themoreor less
coherensystem=f narratves, characterssceneslaws, andlessonghatwe nowv
recognizeandsometimeslisparageasmyth.

One doesnot needto be a studentof Carl Jungor JosephCampbellto ac-
knowledgehow vital ancientmythologicalthemescontinueto bein our advanced
technologicatultures.They inform not only our artsof fantasybut, in averyreal
way, the way we understaneachother testourseles,andshapeour lives. Myths
bothreflectthe “humancondition” andcreateit.

Now, the segmentof our populationmost visibly susceptibleto myth and
most productie in this regard are thosewho are “coming of age; the young.
Thrustinexorably into a complex and rule-boundworld that, it begins to davn
on them,they did not make andthat, further, they do not understandadolescents
areaptto reachwith someangerandsomeconfusioninto their cultures “collective
unconscious"—avorld they alreadypossess—foanchorageguidanceandabase
for
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resistance.The boundarybetweerfiction andfact, betweenwish andreality, be-
tweenpossibility and probability seemgo themforceable;andthe archetype®f
the pure,theideal,thejust, thegood,andthe evil, archetypesleliveredto themin
childrens booksand mavies, becomenow, in their struggletowards adulthood,
both magnifiedand twisted. It is no surprisethat adolescentsand in particu-
lar adolescenmales,almostsolely supportthe comic book, sciencefiction, and
videogameandustries(and,to a significantextent, the musicandmovie industries
too). These"media” are alive with myth andlore and objectifiedtranscriptions
of life’s more complex andinvisible dynamics. And it is no surprisethat young
males,with their cultural bentindeedmission-tomasternew technology are to-
day’'s computethaclersandso populatethe on-line communitiesandnewsgroups.
Indeedjustas“cyberspaceWasannouncedh the pagesof asciencdiction novel,
sotheyoungprogrammer®f on-line “MUDS” (Multi-User Dungeonsyandtheir
slightly oldercousinshackingnetworked videogamesftermidnightin thelabora-
toriesof MIT' s MediaLab, NASA, computersciencedepartmentsanda hundred
tiny software companiesare,in a very real sensepy their very actvity, creating
cyberspace.

This is not to saythat cyberspacas for kids, evenlessis it to saythatit is
for boys: only thatcyberspace inherentimmaterialityandmalleability of content
provides the mosttempting stagefor the acting out of mythic realities, realities
once“confined” to drug-enhanceditual, to theater painting, books,andto such
mediathatarealways,in themseles,somehw lessthanwhatthey reachfor, mere
gatevays. Cyberspac&anbe seenasan extension,somemight sayan inevitable
extensionof ourage-oldcapacityandneedto dwell in fiction, to dwell empavered
or enlightenedn other mythic planes|f only periodically aswell asthis earthly
one. Evenwithout appeatlto sorceryandothervworldy virtual worlds, it is not too
farfetchedo claim thatalreadya greatdealof the attractionof the networked per
sonalcomputelin general-oncd is nolongerfearedasa usurperof consciousness
on the onehand,nor denigratedasa toy or addingmachineon the otherisdueto
its lightning-fastenactmenbf special‘magical” words,instrumentsandacts,in-
cludingthoseof inductionandmasteryandthe instantconnectiorthey provide to
distantrealmsandburied resourceskor thematureaswell astheyoung,then,and
for the
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purpose®f artandself-definitionaswell asrationalcommunicationandbusiness,
it is likely that cyberspacewill retaina good measureof mytho-logic, the exact
manifestation®f which, atthis point, no onecanpredict.

Threeof theauthorsin this book—MichaelHeim, AllucquereRosannestone,
andDavid Tomas—tak up the cultural-anthropalgical theme thelattertwo with
specialreferenceto the changingmeaningof the “technophilic” physicalbody
Chip Morningstarand F. RandallFarmerdescribetheir experienceswith on-line
gamesin particular LucasFilmsHabitat. William Gibsons shortpiecealsomakes
its contritution atthis level, if moredirectly, asanallegoricalwork of fiction itself.

Thread Two Convolved with the history of myth is the threadof the history
of mediatechnologyassuch,thatis, the history of the technicalmeansby which
absentand/orabstracentities—&ents,experiencesideas—becomsymbolically
representedfix ed” into anacceptingnaterial,andthusconseredthroughtime as
well asspace Again, thisafairly familiar story onewhosedetailedtreatments far
beyond the scopeof this introductionandthis book. Neverthelesst is oneworth
rehearsing.lt is alsoatopic thatis extremelydeep,for the secretof life itself is
wrappedup in the mysteryof geneticencodingandthereplicationandmaotility of
moleculeghatorchestrate@achothers activity. Genesareinformation;molecules
aremediaaswell asmotors,soto speak... But we cannotbegin here,wherethe
interestsof computationtheoristsand biologistscoincide. Our story bestbegins
with evolved mans consciouso-optionof the physicalervironment,specifically
thoseparts,blankthemseles,thatbestreceve markings-suckssandwood,bark,
bone stone andthehumanbody-forthe purposeof preservinganddeliveringmes-
sages:signs,not unlike spoors tracks,or tell-tale colorsof vegetationor sky, but
now intentional, betweenman and man, and man and his descendantsWhat a
gracefulandinspiredstepit was, then, to begin to producethe medium,to cre-
ate smoothplasteredwalls, thin tablets,and papyrus, andto reducethe labor of
marking-carvinggchiseling—tothe deft movementof a pigmentedbrushor stylus.
As societyelaboratedtself andasthe needto keeprecordsandto educategrew,
howv muchmoreefficient it wasto shrink and corventionalizethe symbolsthem-
sehes,thento crowd theminto rows andlayers,"paperthin” scrollsandstacks.
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At this early stagealready thedoublemovementtowardsthe dematerialization
of mediaon the one handand the reification of meaningson the otheris well
undervay. Againstthe ravagesof time, nonethelessandto impressthe illiterate
massespnly massie sculpturesfriezes, and reliefs in stonewould do. These
arewhatwe seetoday; thesearewhat survive of ancientculturesandimpressus
still. But it would bewrongthereforeto underestimatéhetraffic of informationin
moreephemeraiediathatmusthave sustainediay-to-daylife: thescratchedlay
tablets,the bark shards grafitied walls, counters papyri, diagramsin the sand,
bannerdn the wind, gesturesgdemonstrationsperformancesand, of course the
babbleof song,gossiprumor, andinstructionthatcontinuoushyfilled theair. Every
designedandevery madething wasalsothe story of its useandits ownership,of
its makingandits maker.

This world soundsstrangelyidyllic. Many of its componentsin only slightly
updatedforms, survive today It wasa period perhapsour thousandyearslong
whenobjectsevenpureiconsandsymbols,werenotemptyor ignorablebut were
realandmeaningful whencraftsmanshipsonsensusndtimewereinvolvedin ev-
ery thing andits physicalpassagée¢hroughsociety But first, with the development
of writing and countingand modesof graphicrepresentationandthen, centuries
later, with the inventionof the printing pressandthe spreadof literagy beyondthe
communitiesf religiousscholarsandnoblementhedin of ephemeratommunica-
tionscameto berecordedatanunprecedentesicale.More importantfor our story
these‘records”cameto beeasilyduplicable transportableandbroadcastable.

Life would never be the same. The implicationsof the print revolution and
the establishmenof what MarshallMcLuhan called the “Gutenbeg galaxy” (in
his book of the samename)for the structureandfunction of technologicallyad-
vancingsocietiescanhardly be overestimatedNot the leastof theseimplications
were (1) the steady de facto, democratizatiorof the meansof idea production
anddissemination(2) the exponentialgrowth of thatobjective body of scientific
knowledge,diversecultural practicesdreams arguments and documentedisto-
riescalledWorld 3, and(3) thefactthatthis body, containingbothorthodoxiesand
heresiescouldneitherbelocatedat ary oneplace,nor beentirely controlled.



Introductionto “CyberspaceFirst Steps” 9

However, our doublemovementdid not stopthere,aswe are all witnessto-
day Although“printed matter”from proclamationgo biblesto nevspapersould,
in principle, be taken everywherea donley, a truck, a boat,or an airplanecould
physically go, therewasa limit, namely time. No news could be fresh daysor
weekslater The coordinationof goodstransportatiorin particularwas a limit-
ing case for if no messageouldtravel fasterthanthatwhoseimminentarrival it
wasto announce.. thenof whatvaluethe message®encethetelegraph thatfirst
“medium” after semaphoresmole signals,andlight-flashing,to connectdistant
“stations” on the notion of a permanennetwork. Anotherrelatedlimit was ex-
pense:the sheerexpenditureof enegy requiredto corvey even paperacrosssub-
stantialterrain. Thekind of flexible common-mindednegsadepossiblein small
communitiesby the nearsimultaneityandzero-&penseof naturalvoice commu-
nications,or evenrumorandleaflets collapsesatthe larger scale.Socialcohesion
is afunctionof ideationalconsensusandwithout constanupdateandinteraction,
suchcohesiondependsrucially on early andstrict, educationin—and memory
of—thearchitecturesasit were,of World 3.

With theintroductionof thetelephoneboththeproblemof speedandtheprob-
lem of expensewerelargely eliminated.Oncewired, enegy expenditurewastriv-
ial to relay a messageandit wassoonwidely realized(interestinglyonly in the
1930sand40s)thatthetelephoneneednot be usedlike a“voice-telgraph; which
is to say sparinglyandfor seriousmattersonly. Ratherit couldbeusedalsoasan
openchanneffor constantmeaningful,community-creatingndbusiness-running
interchanges;one-on-one”interchangesto be sure,but “many-to-mary” over a
periodof time. Herewasa medium,hereis a medium,whosecommunicational
limits arestill beingtested andthesequite apartfrom what canbe accomplished
usingthetelephonesystemfor computemetworks.

Of course the major stepbeingtaken here,technologically is the transition,
wherever advantageousfrom informationtransporteghysically andthusagainst
inertia andfriction, to informationtransportecklectrically alongwires, and thus
effectively without resistanceor delay Add to this the ability to storeinforma-
tion electromagneticallythefirst taperecordemwasdemonstratedommerciallyin
1935),andwe seeyet anothersignificantandevolutionary stepin dematerializing
themediumandconquering—ashey say—spacandtime.
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But this wasparalleledby a perhapamoresignificantdevelopment:wire-less
broadcastingthatis, radioandtelevision. Soon,encodedvords,soundsandpic-
turesfrom tensof thousand®f sourcescould invisibly saturatethe world’s “air-
waves, every squaremillimeter andwithout barrier What pouredforth from ev-
ery radio wasthe very soundof life itself, andfrom every television setthe very
sightof it: carchaseswars,laughingfaces,oceansyolcanoscrying facestennis
matches perfumebottles,singing faces,accidentsdiamondrings, faces,steam-
ing food, morefaces. .images,ultimately of alife notreally lived anywherebut
arrangedfor the viewing. Critic and writer HoraceNewcomb (1976) calls tele-
vision lessa mediumof communicatiorthana mediumof communion,a place
andoccasiorwherenightly the British, the French,the Germansthe Americans,
the Russiansthe Japanese. settledown by the million to watchandratify their
respectie nationalmythologies:nightly variationson a handfulof dreamsbeing
playedout, over andover, with addicting,tirelessintensity Hereare McLuhan’s
acousticallystructuredglobal villages (though he wishedthereto be only one),
and supportfor the notion that the electronicmedia,andin particulartelevision,
provide a mediumnot unlike the air itself—surroundingpermeatinggycling, in-
visible, withoutmemoryor thedemandor it, conciliatingotherwisedisparateand
perhapsantagonistiéndividualsandregional cultures.

With cordlessandthenprivate cellulartelephonesand“remote controls” and
thenhand-helccomputercommunicatingacrosghe airwavestoo, the very signif-
icanceof geographicalocationat all scaleseaginsto be questioned.

We areturnedinto nomads . . who arealwaysin touch.

All thewhile, material,print-basednediawereandaregroning moresophis-
ticatedtoo: “vinyl” soundrecording(akind of micro-embossing);olor photogra-
phy; offsetlithography cinematographyandsoon.. . thelist is long. They became
not only more sophisticatedbut more egalitarianas the generalpublic not only
“consumed”ever greaterguantitiesof magazineshillboards,comic books,news-
papersandmoviesbut alsogainedaccesgo the meansof production:to copying
machinescamerasmaovie camerasyecordplayers,andthe rest, eachof which
soonhadits electronic/digitalcounterpartaswell asa variety of hybrids, exten-
sions,andcross-marriageqationalnevspapergrinted
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regionally from satellite-transmittedlectronicdata,facsimiletransmissiongligital
preprintandrecordingandsoon. Theendof our secondharratie threadis almost
athand.

With the adwent of fastpersonaktomputersdigital television, andhigh band-
width cableandradio-frequeng networks, so-calledpostindustriakocietiesstand
readyfor ayetdeepewnoyageinto the“permanentlyephemeral’{by which| mean,
asthe readeris well aware, cyberspace).As a numberof chaptersin this book
obsere, so-calledonline community electronicmail, and information services
(USENET, the Well, Compuserg, and scoresof others)alreadyform a techno-
logical andbehaioral beginning. But the significanceof this voyageis perhaps
bestgaugedby the almostirrational enthusiasnthattoday surroundghe topic of
virtual reality.

Ervisagedby sciencefiction writer/promoterHugo Gernsbackas long ago
as 1963 (see Stashwver 1990) and explored experimentallyby Ivan Sutherland
(1968),thetechnologyof virtual reality (VR) standsatthe edgeof practicalityand
at the currentlimit of the effort to createa communication/communiomedium
thatis both phenomenologicallgngulfingandyet all but invisible. By mounting
a pair of smallvideo monitorswith the appropriateopticsdirectly to the head,a
stereoscopignageis formedbeforethe “users” eyes. Thisimageis continuously
updatedand adjustedby a computerto respondto headmovements. Thus, the
userfindshimselfentirelysurroundedy a stable three-dimensionalisualworld.
Wherever he looks he seeswhat he would seewere the world real and around
him. This virtual world is eithergeneratedn realtime by the computeror it is
preprocessednd stored,or it exists physically elsavhereandis “videographed”
andtransmittedn stereodigital form. (In the lasttwo caseghe techniques apt
to be namedtelepresenceatherthanvirtual reality) In addition,the usermay be
wearingsterecheadphoneslrackedfor headmovementsacompleteacousticsen-
soriumis thusaddedto the visual one. Finally, the usermaywearspecialgloves,
andevenawholebodysuit, wired with positionandmotiontransducero transmit
to others—ando represento himself—theshapeandactivity of his bodyin the
virtual world. Thereis work undervay alsoto provide someform of forcefeedback
to theglove or suit sothatthe userwill actuallyfeelthe presencef virtual “solid”
objects—theimveight,texture,andperhaps
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even temperaturgsee Stevart 1991afor a recentsuney, and Rheingold1991).
With awishful eye casttowardssuchfictional technologiesasthe Holodeck,por

trayedin thetelevision series‘Star Trek, the Next Generatiori, devices sketched
in suchfilms asTotal RecallandBrainstorm and,certainly the directneuralcon-
nectionsspolen of in Gibsons novels, virtual reality/telepresenceechnologyis

ascloseasonecancomein reality to enteringa totally syntheticsensoriumjo

immersionin atotally artificial and/orremoteworld.

Much turnson the questionof whetherthis is donealoneor in the compary of
others;andif thelatter, of how mary, andhow. Most of the chaptersn this book
tacklethequestionin oneform or another For, engineeringjuestionsaside asthe
populationof avirtual world increasesyith it comesheneedfor consensusf be-
havior, iconic languagemodesof representatiombject“physics; protocols,and
design—ina word, the needfor cybespaceassuch,seenasa general,singular
at-some-leel, public, consistentanddemocratic'virtual world” Hereinlies the
very power of the concept. In this volume, the chaptersby Wendy A. Kellogg,
JohnM. Carroll,andJohnT. Richardspy Steve PruittandTom Barrett,by Mered-
ith Bricken,and,again,by MichaelHeim look specificallyat the remarkablghe-
nomenonof telepresencer “virtuality” asa prime componenbf the experience
of cyberspace.Otherauthorsin this volume imaginea viable cyberspaceoper
ating with lesscompletelyimmersie techniquesalthoughthesenonethelesare
thoughtof as considerablyadvancedover todays rathersimple, low-resolution,
two-dimensionagraphicalandtextual interfaces.

ThreadTwo, then,is dravn from the history of communicatiormedia. The
broadhistoricalmovementirom auniversal preliterateactualityof physicaldoing
to an education-stratifiedijterate reality of symbolicdoing loops back, we find.
With movies, television, multimediacomputing,andnow VR, it loopsbackto the
beginning with the promiseof a postiterateera,if suchcanbe said;the promise,
thatis, of “post-symboliccommunicationto putit in VR pioneerJaronLanier’s
words(Lanier 1989, Stevart 1991b). In suchan era,languageboundescriptions
and semanticgameswill no longer be requiredto communicatepersonalview-
points, historical events, or technicalinformation. Rathey direct—if “virtual™—
demonstratiomndinteractve experienceof the “original” materialwill prevail, or
atleastbea
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universalpossibility We would becomeagain“as children’; but this time with
the power of summoningworlds at will andimpressingspeedilyuponothersthe
particularsof our experience.

In future computermediatedervironmentswhetheror not this kind of literal,
experientialsharingof worldswill supersedéhesymbolic,ideationalandimplicit
sharingof worlds embodiedn the traditionalmechanism®f text andrepresenta-
tion remainsto be seen.While pureVR will find its uniqueuses,it seemdikely
thatcyberspacein full flower, will employ all modes.ThreadThreeAnothernar
rative, this oneis spunout of the history of architecture Thereademayremember
that Poppersawv architectureasbelongingto World 3. Thisit surelydoes,for al-
thoughsheltey beauty andmeaningcanbe foundin “unspoiled” nature,it is only
with architecturghatnature ashabitat,becomego-optedmodified,andcodified.
Architecture,in fact,beginswith displacemenéndexile: exile from thetemperate
andfertile plainsof Africa two million yearsago—fromEden,if you will, where
neitherarchitecturenor clothing wasrequired—andlisplacmenthroughemigra-
tion from a world of plentiful food, few competitors,and no more kin thanthe
earthwould provide for. Rapidclimatic changejncreasingcompetition,and ex-
ponentialpopulationgronth wasto changeearly mans conditionirreversibly To
this day, architectureis thus steepedn nostalgia,one might say; or in defiance.
Architecturebeginswith the creatve responséo climatic stresswith the choosing
of advantageousitesfor settlementgandthe needto defendthese),andthein-
ternaldevelopmentof social structureso meetpopulationandresourcepressure,
to wit: with themechanismsf privagy, property legitimation,taskspecialization,
ceremopg, andsoon. All this hadto be carriedout in termsof the availability of
time, materials,and designand constructionexpertise. Addedto thesewerethe
constraintsand conventionsmanufcturedby the culture up to that point. These
were often arbitrary and inefficient. But always, even as corventionsand con-
straintstransformedandasmanpassedrom huntingandgatheringo agrarianism
to urbanism the themeof returnto Edenenduredtheideaof returnto a time of
(presumptie) innocenceandtribal/familial/nationd onenesswith eachotherand
with nature.
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| bring up this themenot becauset “explains” architectureput becauset is
aprinciplethemedriving architectures self-dematerializatianDematerialization?
The readermay be surprised. What is architecture after all, if not the creation
of durablephysicalworlds that canorient generation®f men,women,and chil-
dren,that canlocatethemin their own history protectthemalwaysfrom prying
eyes, rain, wind, hail, and projectiles. . durableworlds, andin them, permanent
monumentgo everythingthatshouldlastor beremembered?

Indeedtheseare someof architectures mostfundamentachages;and most
sacredamongthem,asl have aguedelsevhere(Benedikt1987),is architectures
standardbearing,alongwith nature,for our senseof whatwe meanby “reality.”
But this shouldnotblind usto a significantcountercurrentpnefed by aresentment
of quotidianarchitectures brutenessindclaustrophobiawhich itself is a spilling
over of the resentmentve feel for our own bodies’cloddishnesdjmitations, and
final treacherytheir mortality. Realityis death.If only we could, we would wan-
derthe earthand never leave home;we would enjoy triumphswithout risks, eat
of the Treeandnot be punishedconsortdaily with angelsenterhearen now and
not die. In the nameof theseunreasonableesireswe revere finery andillumi-
nation,andreward bravery, goodnessandlearningwith the assurancef eternal
life. Asthoughwe couldgrow wings! As thoughwe could grow wings, we erect
gravity-defying cathedralsesplendentvith coloredwindows andnichescrowvded
with allegorical life, createparadisiacabardenssuchasthoseat Alhambra,Ver
sailles the Taj Mahal,Roan-Jierectstadiafor gamesgcreatemagnificentibraries,
labyrinths,andobsenratories,build on sacredmountaintops, make enormousair
conditionedgreenhousewith amazingflying-sauceielevators,leapfrom hillsides
strappedo kites,dazzlewith gold, chandeliersandeternallyrunningstreamswe
scrubandpolishandwhiten.. . all in a universal,crossculturahct of reachingbe-
yond brute natures grip in the hereandnow. And this with the very materials
natureoffersus.

In counterpointto the earthly gardenEden (and even to that walled garden,
Paradise}hen,floatstheimageof theHeavenly City, thenew Jerusalenof thebook
of Revelation. Like a bejaveled, weightlesspalaceit comesdown out of hearen
itself“its radiancdikeamostrarejewel, like jaspertransparent{Revelation21:9).
Neverseenweknow its geometryito bewonderfullycomplex andclear its twelves
andfours



Introductionto “CyberspaceFirst Steps” 15

andsevenseachassigned setof complementarycosmicmeanings.A city with
streetsof crystallinegold, gatesof solid pearl,andno needfor sunlightor moon-
light to shineuponit for “the glory of Godis its light.” In fact, all imagesof the
Heavenly City-Eastand West-hae commonfeatures: weightlessness;adiance,
numerologicatompleity, palacesiponpalacespeaceandharmoly throughrule
by the goodandwise, utter cleanlinesstranscendencef natureandof crudebe-
ginnings,the availability of all thingspleasurableandcultured. And the effort at
describingheseplacesfarfrom amereexercisein superlatiesby mediezal monks
andpainters,continuegto this day on the coversandin the pagesof innumerable
sciencefiction novels andfilms. (Think of the mothershipin CloseEncounters
of the Third Kind.) Hereis whatit meansto be “advanced, they all say From
HollywoodHills to Tibet,onecouldhardlybegin to list the buildings actuallybuilt
andprojectsbegunin seriouspursuitof realizingthe dreamof the Heavenly City.
If the history of architectureas repletewith visionary projectsof this kind, how-
ever, theseshouldbe seennot as naive productsof the feveredimagination,but
ashopefulfragments. They are attemptsat physicallyrealizingwhatis properly
a cultural archetype somethingbelongingto no oneandyet everyone,animage
of whatwould adequatelcompensatéor, andin someway ultimatelyjustify, our
symbolic and collective expulsionfrom Eden. They representhe creationof a
placewherewe might re-enterGod’s graces.Consider:WhereEden(beforethe
Fall) standgor our stateof innocenceindeedignorancethe Heavenly City stands
for our stateof wisdom,andknowledge;whereEdenstandgor our intimatecon-
tactwith materialnature,the Heavenly City standsfor our transcendencef both
materialityandnature;whereEdenstandgor the world of unsymbolizedasocial
reality, the Heavenly City standsfor the world of enlightenechumaninteraction,
form andinformation. In Edenthe sunroseandset,thereweredaysandnights,
wind and shadwy, leaf andstone,andall perfumed. The Heavenly City, though
it may containgardenshreatheghe crystallinegleamof its own lights, sparkling,
insubstantiallaid out like a beautifulequation.Thus,while the biblical Edenmay
be imaginary the Heavenly City is doubly imaginary: once,in the conventional
sensepecausat is not actual,but onceagainbecauseven if it becameactual,
becausét is information,it couldcome
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into existenceonly asa virtual reality, which is to say fully, only “in the imagi-
nation” Theimageof The Heavenly City, in fact,is animageof World 3 become
whole andholy. And a religiousvision of cyberspacel mustnow returnbriefly
to the history of architecturespecificallyin moderntimes. After a centuryof the
IndustrialRevolution, the turn of the twentiethcenturysawv theinventionof high-
tensilesteels pf steel-reinforced@oncreteandof high-strengttglass.Veryquickly,
andundereconomigressureo do morewith less,architectseizedandcelebrated
the new vocalulary of lightness.Gonewereto be the ponderousiers, the small
woodenwindows, the painstakingprnamentthe draughtychimneys andlanes the
chippingandsmoothingandlaying! Instead:daringcantilevers,walls reducedo
reflectve skins,opennesdijght, swiftnessof assemblychromium.Gonethestairs,
the horse-dropping# the street,andthe cobbles. Instead the highway, the bul-
letlike car, the elevator, the escalatarGonetheimmovablemonumentjnsteadthe
demountablexhibition; gonethe Acropolis,insteadthe World's Fair. In 1924,the
greatarchitectLe Corhusierproposedazinghalf of Parisandreplacingit with La
Ville Radieusethe RadiantCity, an exercisein soaringgeometryrationality and
enlighteneglanning,unequaledince.A Heavenly City.

By thelate 1960s,however, it wasclearthatthe moderncity wasmorethana
collectionof buildings andstreetsno matterhow clearly laid out, no matterhow
lofty its structureor greenits parks.Thecity becameseenasanimmensenodeof
communicationsa messynexus of messagestorageandtransportatioracilities,
a massie educationrmachineof its own compleity, involving equallyall media,
including buildings. To no one wasthis more apparenthanto a group of archi-
tectsin EnglandcallingthemselesArchigram. Theirdreamwasof a city thatbuilt
itself unpredictablycybernetically and of buildings that did riot resisttelevision
andtelephonesandair conditioningand carsand adertising but accommodated
and playedwith them; inflatable buildings, buildings on rails, buildings like gi-
ant experimentaltheaterswith video cameragyliding like sharksthrougha sea
of information, buildings bedeckd in neon,projections,lasersbeams... These
weredescribedn a seriesof postersizeddravings calledarchitecturakelegrams,
whichwerethemseles,perhapsotincidentally earlyexamplesof whatmultime-
dia computerscreensnightlook like tomorrav (Cook 1973). Althoughthegroup
built nothingthemseles, they were and are, nonethelessyery influential in the
world of architecture.
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Now, acompletereatmenbf the signsof theephemeralizationf architecture
andits continuingcapitulationto mediais outsidethe scopeof this introduction.
It occurson mary fronts, from the wild “Disneyfication” of form, to the overly
meekaccommodationf servicesMostinterestinghowever, is athreadthatarises
from thinking of architecturdtself asan abstractiona threadthat hasa tradition
reachingbackto ancientEgypt and Greeceandthe coincidenceof mathematical
knowledgewith geometryandhencecorrectarchitecture As late asthe eighteenth
century architectswere also scientistsand mathematiciansyitnessAndreaPal-
ladio, Sir ChristopheMVren, andbeforethem, of course,Leonardoda Vinci and
Leon BattistaAlberti. From the 1920still the 1960s,the whole notion that ar
chitectureis aboutthe experientialmodulationof spaceandtime—thatit is “four
dimensional’—captiated architecturaktheory just asit had captivateda genera-
tion of artistsin the 20sand 30s(Hendersor1983). This wassomethingconcep-
tually far beyond the simple mathematicof good proportions,even of structural
engineeringlt is anideathatstill hasforce.

Thentoo thereis the tradition of architectureseenfor its symbolic content;
thatis, for not only the way it shapesaindpacesnformationfieldsin general(the
emanationsf facesyoices,paintings,exit signs,etc.) but theway buildings carry
meaningin their anatomy so to speak,andin whatthey “look like! After five
thousandyears,the traditionis very muchalive as part of societys internalmes-
sagesystem. In recentyears,however, the architectural’messagesystem”has
takenon alife of its own. Not only have architecturadranvings generatedn art
marlketin their own right—asillustratedconceptuahrt, if you will—but buildings
themseleshave begunto be considerecasargumentsn anarchitecturatliscourse
aboutarchitectureaspropositionsnarratives,andinquiriesthathappenalso,to be
inhabitable.In its mostcurrentavant-gardeguise the movementgoesby thename
of Deconstructiism, or Post-Structuralisnfquite explicitly relatedto thesimilarly
namedmovementsn philosophyandliterary criticism). Its interestsareneitherin
thebuilding asanobjectof inhabitationnor asan objectof beauty but asanobject
of information, a collection of ciphersand “moves, junctionsand disjunctions,
reversalsanditerations,metaphoricalvoundingsandhealingsandsoon, all to be
“read” Thiswould beof little interestto usherewereit notan
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indicationof how fararchitecture&angotowardsattemptingo becomepuredemon-
stration,andintellectualprocessandwereit notfully apartof thelargermovement
| have beendescribing.(And we shouldremembethat, asa rule, todays avant-
gardeinformstomorrav’s practice.SeeBetsky 1990.)

But thereis a limit to how far notions of dematerializatiorand abstraction
cango andstill help produceusefulandinterestingreal architecture.That limit
hasprobablybeenreachedif not overshot(Benedikt1987). And yet theimpetus
toward the Heavenly City remains. It is to be respectedjndeed,it canusefully
flourish...in cyberspace.

Thedoorto cyberspacés open,andl believe thatpoeticallyandscientifically
minded architectscan and will stepthroughit in significantnumbers. For cy-
berspacavill requireconstanplanningandorganization.The structuresrolifer-
atingwithin it will requiredesign andthe peoplewho designthesestructureswill
be calledcybespacearchitects Schooledn computerscienceand programming
(the equivalent of “construction”), in graphics,andin abstractdesign,schooled
alsoalongwith their brethren“real-space”architects,cyberspacearchitectswill
designelectronicedificesthatarefully ascomple, functional,unigue,involving,
andbeautifulastheir physicalcounterpartéf not moreso. Theirswill bethetask
of visualizingthe intrinsically nonphysicalndgiving inhabitablevisible form to
societys mostintricateabstractiongprocessesgndorganismsof information. And
all thewhile suchdesignersvill bererealizingin avirtual world mary vital aspects
of the physicalworld, in particularthoseorderingsandpleasureshathave always
belongedo architecture.

Two chapterdn this volume“come out of” architecturemy own andMarcos
Novak’s. My chapterattemptsto discusscyberspaceén termsof certainbasicde-
signprinciplesandthenshov somevisualizedexamplesNovak discussetheidea
of cyberspaceasapoeticmediuimthat,amongotherthings,creates “liquid archi-
tecture, an architectureof information, beinglessa propositionaboutdesigning
buildings, of coursethana preludeasto how we might evolve legible formsin the
context of auserdrivenandself-oganizingcyberspaceystem.

Thread Four Thisthreadis dravn from the larger history of mathematicslt is
theline of agumentsandinsightsthatrevolve around
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(1) the propositionsof geometryandspace(2) the spatializatiorof arithmeti-
cal/algebraimperationsand(3) reconsideratiomf the natureof spacdn thelight
of (2).

SinceArtistotle, operatingalongsidehis “spatial-geometricalthreadin math-
ematicshasbeena complementarpne,thatis, the developmentof symboliclogic,
algebraicnotation, calculus,finite mathematicsand so on, to modernprogram-
ming languages! say“complementary’becauseheselast-namedsubjectscould
(andcanstill) proceedpurely symbolically with little or no geometrical spatial
interpretationalgebranumbertheory computatiortheory logic.. . thesearesym-
bolic operationsiponsymbolicoperationsandhave alife of their own.

In practice of coursediagramswhich arespatialandgeometricalandsymbol
strings (mathematicahotation, language)are acceptedas mutually illuminating
representationandareconsideredogether But thedistinctionbetweerthem,and
the tension,still remain. Therearethosewho think mosteasily and naturallyin
symbolic sequencesandlinear operationsuponthem; thereare thosewho think
most easily and naturally in shapesactions,and spaces.Apparentlymorethan
onetype of intelligenceis involved here (West 1991, Gardner1983, Hadamard
1945). Be this asit may, cyberspacelearly is premiseduponthe desirability of
spatializatiorpersefor the understandingf information. Certainly it extendsthe
currentparadigmin computingof “graphicuserinterfaces”into higherdimensions
andmoreinvolving experiencesandit extendscurrentinterestasevidencedoy the
popularityof Edward Tufte's books(1983,1990),in “datacartography’in general
andin the field of scientificvisualization. But, more fundamentally cyberspace
revivifies andthenextendssomeof themorebasictechniquesndquestiondaving
to dowith the spatialnatureof mathematicaéntities,andthe mathematicahature
of spatialentities thatlie attheheartof whatwe considetbothrealandmeasurable.

Rigorousreasoningvith shape—deduaté geometry—bgan,aswe all know,
in ancientGreecewith Thalesaround600B.c., continuingthrough2258.c. with
PythagorasEuclid, and Apollonius. The subjectwastwin: (1) the nature(and
methodsof construction)of the idealizedforms studied—basicallyines, circles,
regular polygonsand polyhedra,althoughApollonius beganwork on conic sec-
tions—and(2) the natureof perfectreasoningtself, which the specifiabilityand
universalityof
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geometricabperationsseemedo exemplify. Theresultsof geometricaktudyhad
practicalusein building androadconstructionJand suneying, andwhatwe today
call mechanicalengineering. Its perfectionand universality also supportedthe
castingof astrological/cosmolagal modelsalonggeometricalines.

The scienceandart of geometryhasdevelopedsporadicallysince,receving
its last major “boost” of renaved interest—afteiK eplerand Newton—in the late
nineteenthcentury with Bolyai and Lobatchesky’s discavery of non-Euclidean
geometry Soon,however, with the conceptof puretopologyandthe discovery of
consistengeometrieof higherdimensionalitythanthree,first Euclideangeome-
try andthengeometryin generabeganto losesomethingof its lusterasa science
whereinsignificantnew discoveriescould be made.All statement®f visual geo-
metricalinsight,it seemedgcould be studiedmoregenerallyandaccuratelyin the
symbolic/algebraidanguageof analyticalmathematics—finalruit of Descartes’
projectin La Géométriewhich waspreciselyto shav how the theoremsf geom-
etry couldbetranscribednto analytical(algebraic)orm.

Of coursethe linkage,oncemade,betweengeometryand algebra,spaceand
symbol,form andargument,is a two-way one. Descartefradboth “algebraized”
geometryand“geometrized”algebra. (And it is this secondmovementthatis of
mostinterestto ushere.)With oneprofoundinvention,he hadbuilt the conceptual
bridgewe today call the Cartesiarcoordinatesystem. Herewasthe insight: just
asthe positionsof pointsin natural,physicalspacecould be encoded specified,
by atrio of numbers,eachreferringto a distancefrom a commonbut arbitrary
origin in threemutually orthogonalirections,sotoo couldthe positionsof points
in a “mathematicalspace”wherethe “distances”are not physicaldistanceshut
numericalvalues derivedalgebraicallyof thesolutionof equation®f (upto) three
variables.In this way, thousand®f functionscould accuratelybe “graphed”and
madevisible.

Today proceduredasedn Descartesinsightareacommonplacetaughteven
atgoodelementaryschools.But this shouldnot maskthe power of theimplicit no-
tion thatspacdtself is somethinghot necessarilyphysical: ratherthatit is a “field
of play” for all information,only oneof whosemanifestationss the gravitational
andelectromagnetidield of play thatwe live in, andthatwe call the real world.
Perhapsio examplesaremorevivid thanthe beautifulformsthatemegefrom



Introductionto “CyberspaceFirst Steps” 21

simplerecursve equations—th@ew scienceof “fractals"—andrecentdiscoreries
of “strangeattractors, objectsof coherengeometryandbehaior that“exist” only
in mathematicaspacegcoordinatesystemswith speciallychosercoordinatesand
thateconomicallymap/describe/presbe the behaior of comple, chaotic,phys-
ical systemsWhich reality is the primary one?we might fairly ask.

Actually, why choose?

Modernphysicistsaresanguine Minkowski hadshavn the utility of mapping
timetogethemwith spaceHamiltonianmechanics¢entthemselesbeautifullyto vi-
sualizingthe dynamicsof a physicalsystemin n-dimensionastateor phasespace
wherea single point representshe entire stateof the system,and quantumme-
chanicsseemdo play itself out in the geometricabehaior of vectorsin Hilbert
spacejn which oneor moreof the coordinatesre“imaginary” (seePenrosel 989
for arecentexplication).

In the meantime the more commonart of diagramsand chartsproliferated-
from old maps,schedulesand scientific treatises to the pagesof moderneco-
nomics primers, adwertisementsand boardroom“businessgraphics. Marny of
theserepresentationarein fact hybrids, mixing physical,enegic or spatiotem-
poral,coordinatesvith abstractmathematicabnesmixing historieswith geogra-
phies, simple intenallic scaleswith exponentialones,and so on. The practice
of diagramming(surelyonewhoseorigins areearlierthanwriting) continuesoo,
todayenhancedby the mathematicef graphtheorywith its combinatoriabndnet-
work techniguego analyzeandoptimizecomple processesWhat,we mayask,is
theontologicalstatusof suchrepresentations&Il of them—fromsimplebarcharts
andorganizationaltrees” throughmatrices networks,and“spreadsheetgt elab-
orate, multidimensional,computergeneratedvisualizationsof invisible physical
processes—albf these,andall abstraciphase- state-,and Hilbert-spaceentities,
seemto exist in a geographya space porroved from, but not identicalwith, the
spaceof the pieceof paperor computerscreeron which we seethem. All have a
reality thatis no merepicture of the natural,phenomenaivorld, andall displaya
physics asit were,from elsavhere.

Whatarethey, indeed”Neitherdiscoveriesnor inventions they areof World 3,
entitiesthemselesevolved by our intelligencein the world of thingsandof each
other They represenfirst evidenceof a continentaboutwhich we have hitherto
communicateanly in signlanguage,
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a continent“materializing, in away. And at the sametime they expressa new
etherealizatiof geographylt is asthough,in becomingelectronic,our beautiful
old astrolabessextants,suneyor’'s compasseqbsenatories,orreries sliderules,
mechanicatlocks,draving instrumentandformwork, mapsandplans—physical
thingsall, embodiment®f the purestgeometrytheir solework to make usathome
in space—becomervironmentghemseles,thevery framevork of whatthey once
only measured.

The contritutions by Tim McFadden,Carl Tollander and Alan Wexelblatare
partially woven from this thread,asis a goodpart of my own. McFaddenexam-
inestheideaof cyberspacasaninformationalindra’s Net, a universeof pointlike
beadsjnfinite in number eachof which reflectsall the others.Herecyberspacés
anevolving, fourdimensionahologramof itself. (It wasthis ancientHinduimage
of Indra’s NetthatalsoinformedLeibniz's Monadology asHeim discusses.Yol-
landerintroducesEdelmans NeuronalGroupSelectiorntheoryinto the designof a
noncentralizedystemof computational‘engines”to createcyberspaceshat can
evolve in a“natural” way. (Novak alsodiscusseshis notion). Wexelblatexamines
the natureof coordinatesn abstractspacesn general,in modernpersonalcom-
puting,andthen,extrapolatedijn termsof cyberspacapecificallyconsideredsan
outgrawth of these.

My accountof the intertwining “threads” that seemto leadto cyberspacses,
of course,impressionisticand incomplete,and not just for lack of spacein this
introduction. Cyberspacéself is an elusive andfuture thing, andonecanhardly
be definitive at this early stage.

But it is alsoclearthatthe “threads”themselesaremadeof threadsandthat
thereareothers. For example,the history of artinto moderntimestells a related
story fully involving mythology changingmedia,a relationshipto architecture,
logic, andsoon. It is athreadl have not describedandyet the contritution of
artists—visualmusical cinematic—tahedesignof virtual worldsandcyberspace
promisego be considerableasNicole Stengerpoetandanimationartist, attestsn
this volume. Similarly, the story of progressn telecommunicationand comput-
ing technology—theminiaturizations speedsand economiesthe nev materials,
processesinterfacesandarchitectures—is threadin its own right, with its own
thrustsandinterestdn thecoming-to-
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beof cyberspaceThis storyis well chronicledelsavhere(Rheingold1985,Gilder
1988). Thenthereis the sociologicalstory andthe economicone, the linguistic
one,eventhebiologicalone. .. andonebeginsto realizethatevery disciplinecan
have an interestin the enterpriseof creatingcyberspacea contritution to make,
and a historical narratve to justify both. How could it be otherwise? We are
contemplatinghe arisingshapeof a new world, aworld thatmust,in a multitude
of ways,bagin, atleast,asbothanextensionanda transcriptionof theworld aswe
know it andhave built it thusfar.

Anotherreasorthatmy accounts impressionisti@andincomplete however, is
that the very metaphorof threadsis too tidy and cannotsupportall that needsto
be said. Scaleaside,somethingdeeperandmoreformlessis going on. Consider:
if informationis the very stuff of spaceandtime, whatdoesit meanto manufc-
tureinformation,andwhatdoesit meanto transferit at ever higherratesbetween
spatiotemporallydistinct points, and thus dissole their very distinctness?With
maturecyberspaceandvirtual reality technologythiskind of warpagetunneling,
and lesioningof the fabric of reality will becomea perceptualphenomenafact
at hundred=f thousand®f locations,evenasit falls shortof complete guantum
level, physicalachiezement. Todayintellectual,tomorrav practical,onecanonly
guessattheimplications.

Finally, my “narrative of threads”hasnot donejustice to the authorsrepre-
sentedn this volume. Eachhastheir own perspectie, expertise andinterest,and
eachdraws inspirationfrom mattersl have not mentionedandstoriesl have not
sketchedor have only touchedupon. Ratherthan extend this introductionwith
fuller discussionof eachchapter however, | recommendhat the readerturn to
themforthwith! Many areexpandedandrevisedversionsof presentationsnadeat
TheFirst Conferencen Cyberspacé.Othersarewritten especiallyfor the present
collection? All the authorsaddresshemselesto the topic with extraordinaryse-
riousnessacumen andenthusiasmeven though—andoerhapecause—thea-
rietiesof cyberspacdhey imagine,describe,and sometimesriticize, do not yet
exist. Indeed,the very definition of cyberspacemay well be in their hands(or
yours,dearreader).Of this much,onecanbe sure:the adwent of cyberspacavill
have profoundeffectson so-calledpostindustriatulture,andthe

'Held on May 4 and5, 1990, at The University of Texasat Austin. The Second(International)
Conferenceon Cyberspacavas held April 18-19,1991, at The University of California at Santa
Cruz.

Gibson,Tomas,Stone andWexelblat.
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materialandeconomicaewardsfor thosewho first andmostproperlyconceve and
implementcyberspaceystemswill beenormous.

Butlet ussetasidetalk of rewards.With thisvolume,with these'first steps), let
us begin to facethe perpleities involved in makingthe unimaginablémaginable
andtheimaginablereal. Let the ancientprojectthatis cyberspaceontinue.
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