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Abstract

Hypertext theorymakesuseof thesamesetof termsthathavebeenexploredin decadesof
semioticinvestigation,suchassign,text, communication,code,metaphor, paradigm,syn-
tax, etc. Building on approachesthathave succeededin applyingsemioticprinciplesand
methodologyto computerscience,suchascomputersemiotics,computationalsemiotics,
andsemioticinterfaceengineering,this dissertationestablishesa systematicaccountfor
thoseresearcherswho arereadyto look at hypertext from a semioticpoint of view. Rather
thana new hypertext model,this work presentstheprolegomenaof a theoryof hypertext
semiotics,interlacingthe existing modelswith the findings of semioticresearch,on all
levelsof thetextual,aural,visual,tactileandolfactorychannels.A shorthistoryof hyper-
text, from its prehistoryto today’sstateof theart systemsandthecurrentdevelopmentsin
thecommercializedWorld WideWebcreatesthecontext for thisapproachwhichshouldbe
seenasafortificationof theconnectionbetweenthemediasemioticapproachandcomputer
semiotics.While computersemioticiansclaimthatthecomputeris asemioticmachineand
Artificial Intelligencescientistsunderlinetheimportanceof semioticsfor theconstruction
of thenext hypertext generation,this papermakesuseof a muchbroadermethodological
basis.Therangeof subtopicsincludehypertext applications,paradigms,structure,naviga-
tion, Webdesign,andWebaugmentation.Theinterdisciplinaryspectrumof methodology
alsoenablesdetailedanalyses,e.g.of theWebbrowsers’pointingdevice, the@ sign,and
emoticons.The ”icon” (a small pictureknown from the GUI desktopandusedin hyper-
text) is identifiedasa misnomerandreplacedby a new generationof powerful ”Graphical
Link Markers”. Thesefindingsareplacedin the context of the commercializationof the
Internet. Besidesidentifying the main challengesfor eCommercefrom the viewpoint of
hypertext semiotics,theauthorconcentrateson informationgoodsandthe currentlimita-
tionsfor anew economy, suchasrestrictiveintellectualpropertyandcopyright laws. These
anachronisticregulationsarebasedon the problematicassumptionthat – for information
too – value is basedon scarcity. A semioticanalysisof iMarketing techniques,suchas
bannerads,keywords,andlink injectionandtwo digressionson theBrowserWar, andthe
Toywarcompletethedissertation.
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Zusammenfassung

Die Hypertext Theorieverwendetdie selbeTerminologie,welcheseit Jahrzehntenin der
semiotischenForschunguntersuchtwird, wie z.B. Zeichen,Text, Kommunikation,Code,
Metapher, Paradigma,Syntax,usw. Aufbauendauf jenenErgebnissen,welchein derAn-
wendungsemiotischerPrinzipienundMethodenaufdie Informatikerfolgreichwaren,wie
etwa ComputerSemiotics,ComputationalSemioticsundSemioticInterfaceEngineering,
legtdieseDissertationeinensystematischenAnsatzfür all jeneForscherdar, diebereitsind,
Hypertext auseinersemiotischenPerspektive zu betrachten.Durch die Verknüpfungex-
istierenderHypertext-Modellemit denResultatenausderSemiotikaufallenSinnesebenen
der textuellen,auditiven,visuellen,taktilenundgeruchlichenWahrnehmungskizziertder
Autor ProlegomenaeinerHypertext-Semiotik-Theorie,anstattein völlig neuesHypertext-
Modell zu präsentieren.Eine Einführung in die Geschichteder Hypertexte, von ihrer
VorgeschichtebiszumheutigenEntwicklungsstandunddengegenwärtigenEntwicklungen
im kommerzialisiertenWorld Wide Web bilden denRahmenfür diesenAnsatz,welcher
als FundierungdesBrückenschlageszwischenMediensemiotikund Computer-Semiotik
angesehenwerdendarf. WährendComputer-Semiotiker wissen,dassder Computereine
semiotischeMaschineist und Expertender künstlichenIntelligenz-Forschungdie Rolle
derSemiotikin derEntwicklungdernächstenHypertext-Generationbetonen,bedientsich
dieseArbeit einerbreiterenmethodologischenBasis. Dementsprechendreichendie Teil-
gebietevon Hypertextanwendungen,-paradigmen,und-strukturen,überNavigation,Web
Designund Web Augmentationzu eineminterdisziplinärenSpektrumdetaillierterAnal-
ysen,z.B. desZeigeinstrumentesder Web Browser, desKlammeraffen-Zeichensund der
sogenanntenEmoticons. Die Bezeichnung”Icon” wird als unpassenderNamefür jene
Bildchen,welchevon dergraphischenBenutzeroberflächeherbekanntsindundin Hyper-
texteneingesetztwerden,zurückgewiesenunddieseBildchendurcheineneueGeneration
mächtigerGraphicLink Markersersetzt.DieseErgebnissewerdenim Kontext derKom-
merzialisierungdesInternetbetrachtet.Nebender IdentifizierungderHauptproblemedes
eCommerceausder Perspektive der Hypertext Semiotik,widmet sich der Autor denIn-
formationsgüternund denderzeitigenHindernissenfür die New Economy, wie etwa der
restriktivenGesetzeslagein SachenCopyright undIntellectualProperty. Dieseanachronis-
tischenBeschränkungenbasierenauf derproblematischenAnnahme,dassauchder Infor-
mationswertdurchdieKnappheitbestimmtwird. EinesemiotischeAnalysederiMarketing
Techniken,wie z.B. BannerWerbung,KeywordsundLink Injektion, sowie Exkurseüber
denBrowserKrieg unddenToywar rundendieDissertationab.



Preface

”Why is thisabook?” is thefirst sentenceof JakobNielsen’sseminalwork onhypertext and
hypermedia, [387]. Thesamequestionshouldbe asked to the authorof a doctoralthesis
on hypertext semiotics. For Nielsen,therewerestill ”so many disadvantagesconnected
with electronicpublishing”thathedecidedto staywith papera little longer. Many of these
disadvantagesseemto have disappearedwith theriseof theWWW. Yet,a lot of technical
andadministrative factorsstill favor the disseminationof scientificworks on paperand
online. The strategy to deliver a printout of a Web project’s HTML pagesto the library
staff (asdescribedin [65]) doesnot solve theproblem.Thus,I optedfor a hybrid form of
electronicandpaperpublishing,thePDFformatwith embeddedhyperlinksanda HTML
versionderivedfrom it, cf. [196].1

The cross-referencesto othersections,figuresor footnotesareactive links that save the
readerof the electronictext from leafingor scrolling around. The definiton links to the
glossary, the ”backlinks” in the bibliographicsectionandthe active hyperlinksto World
WideWebsitesareespeciallyusefulin theonlineversion.

Accordingly, the tableof contentsalonecannotfully representthe structureof this docu-
ment. To get an overview over this work andfor navigation purposes,the readershould
alsostudyfigure1, thegraphicalmapof thedissertation.

This dissertationwould not exist without the sustainedefforts of many people. Allow
me first and foremostto stressthe depthof my obligation to my adviser, Veith Risak.
In personalconversationsandnumerouse-mails,his insightsand commentarieson this
dissertationhelpedme discover what it was about. I am also thankful for the advise
andcontributionsof severalcollegues,amongthemWolfgangPanny andAndreasGeyer-
Schulzat the ViennaUniversity of EconomicsandBusinessAdministration(WU Wien),
HerbertHrachovec and Klaus Hamberger at the University of Vienna(Uni Wien), Jeff
Bernardat the Institutefor Socio-SemioticStudies(ISSS)in Vienna,Karin Wenz,Guido
IpsenandJosephWallmannsbergerat the Universityof Kassel, DagmarSchmauksat the
TU Berlin, Linda Colet at the Museumof Modern Art (MoMA), LaurettaJonesat the
ThomasJ.WatsonResearchCenter, Sigi Reichat the Universityof Linz, FrankShipman
at TexasA&M University, andBrian Proffitt at BrowserWatch. In my efforts to write this
work, I wassupportedby ClaudiaHundius(who alsohelpedwith the compilationof the
glossary),my parents,my brotherandmy closestfriends.

1This thesis is written with the text editor LYX on LATEX, a documentpreparationsystemdesignedby
Leslie Lamport in 1985. It, in turn, wasbuilt up from a typesettinglanguagecalled TEX, createdby Donald
Knuth in 1984. The embeddedhyperlinksuse the packagehyperref (developedby SebastianRahtz, Heiko
Oberdiekandothers). The PDF versionwascreatedwith ps2pdf,the HTML versionwasgeneratedusing the
LATEX2HTML translatorby NikosDrakos.Theonlineversionof thisdissertationcanbefoundonmy HomePage
www.unet.univie.ac.at/� a9108095.
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Chapter 1

Intr oduction

While many peoplethink of hypertext in termsof the World Wide Web, hypertext was
conceptualizedin the mid-1940sby Vannevar Bush (cf. [80]) and practicalresearchby
DouglasEngelbartandTedNelsonhasbeenongoingsincetheearly1960s,cf. [162,379].
In 1965,Nelsoncoinedtheword”hypertext” anddefinedit as”a bodyof writtenorpictorial
materialinterconnectedin a complex way that it couldnot beconvenientlyrepresentedon
paper. It may containsummariesor mapsof its contentsandtheir interrelations;it may
containannotations,additionsandfootnotesfrom scholarswho haveexaminedit” [379].

Sincethelate1980s,Hypertext Theoryhasestablisheda new battle-fieldfor literary stud-
ies,semiotics, linguistics,philosophyandmediatheory. Primafacie,thereseemsto bea
vastdiscrepancy betweenthis theoreticalapproachandthe phenomenonof the commer-
cializedWWW at theturn of thecentury:”Discussionof hypertext from five or tenyears
agonow seemsstrangelyidealistic. Although the possibilitiesidentifiedby semioticians
arestill present,the implementationof hypertext within theWeb closelyresemblestradi-
tional print media. Indeed,the structureoften imposeduponhyperlinksactively negates
theradical,writerly, intertextual qualitiespreviously envisaged,” [346]. Yet, thatdoesnot
meanthat academicresearchmustadaptitself fully to the currentstandardsof corporate
Webdesignandelectronicpublishing,cf. [287]. On thecontrary, it cancritically analyze
thesedevelopmentsandprovide a theoreticalandscientificbasisfor a public discussion
that involvesthe industryandgovernments,the hypertext researchcommunity, the W3C
andtheInternetEngineeringTask, cf. [266,506].

Today, navigationtoolsandeventhecontentof typical Webpagesconsistto a largeextent
of graphicalinformation,whetherwecall themimages, icons, buttons,or evenanimations.
However, mosthypertext theoristsview the termshypertext andhypermediaassynony-
mousandusetheminterchangeablywith a preferenceto stickingto hypertext ”sincethere
doesnotseemto beany reasonto reserveaspecialtermfor text-only systems,” [387, p. 5];
cf. [62] . Concerningthedifferencebetweenmultimediaandhypermedia,it hasbeensaid
thatthedifferencebetweenmultimediaandhypermediais similar to thatbetweenwatching
atravel film andbeingatouristyourself,cf. [387, p. 10]. In thequestionwhetherhyperme-
dia is asubsetof hypertext or, hypertext asubsetof hypermedia, I follow Schulmeister:”A
specialsubsetof multimedia,then,is hypertext at thesametime,andthedecisivecriterion
is interactivity. If we collatebotharguments,we arrive at thefollowing definition: hyper-
mediais a subsetof hypertext, andat thesametimehypermediais a subsetof multimedia.
It is probablybetterto view multimediaandhypertext astwo independententitieswith an
intersectionthatmight becalledhypermedia”[476].

Theimportanceof all our sensesfor understandingcannotbeoverestimated,yet thereare
nomajorhypertext systemsthatincorporateolfactory, gustatory, or hapticelements(neither
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as nodes, nor as links). Video and audio clips can be found in many systemsand are
availablewidely on theWWW, but involvemany questions,e.g.how to link within, outof,
andinto a sound1 [320], [20], [215]. Nielsenpointsout that”eventhoughmany hypertext
systemsarein facthypermediasystemsandincludemany multimediaeffects,thefactthata
systemis multimedia-baseddoesnotmake it hypertext [. . . ] Only whenusersinteractively
take control of a setof dynamiclinks amongunits of informationdoesa systemget to
behypertext,” [387, p. 10]. Therefore,themain focuswill be on the distinctionbetween
textual andgraphicelementsof hypertext systems,whetherthey aresimply partof a node
or whetherthey have linking functionality.

Thesemioticapproachhasprovedto bea suitableandmostelaboratetool whenworking
with both wordsandimages. It hasbeenadoptedby art history andmediatheoryandis
nowadaysa standardtool whenanalyzingthe domainof images, cf. [66, 535, 141, 160].
”ComputerSemiotics”is a termwhich hasbeengainingcurrency in recentyears.Estab-
lishedby PeterBøghAndersen(cf. [9,8,10,13]) it maybeanemergentfield of inquiry, but
asof yet thereis little academicconsensusasto its scope.By elaboratingthe conceptof
Hypertext Semiotics, I intendto testthestability of theComputerSemioticsconstructand
its applicabilityof its methodsonhypertext structureswhichhasoftenbeenimpliedbut not
yet fully explored,cf. [8,106,382,383,478,384,128]. Thevalidity of a semioticapproach
to computersciencehasbeenemphaticallyunderlinedby Nadin:

”Computationis aboutmeaning,not electrons.Regardlessof the typeof
computation,what interestscomputerusersis not theelectronsmoving along
sophisticatedcircuits,but thevariousbearersof meaningfulinformationsigns
subjectedto their programmedprocessing.Whetherelectron,light, quantum,
or DNA-based,thecomputeris amediumfor signprocesses!Numbersturned
into images,simulations,databaseoperations,etc. areexamplesof how the
signsof the object of our practical interestare processedaccordingto our
goals”[375].

Peirce’s classicdistinction betweeniconic, indexical andsymbolic signshasbeencited
in connectionwith hypertext theory by Colón [107]. It hasalso beenpointedout that
someof the ” icons” employed in GUIs, within the toolbarof Web browsersandon Web
sitesare in fact symbols, cf. [346]. However, many of thesebridgesbetweensemiotics
andhypertext theoryarenot quitetheoreticallyfounded.Besidesa thoroughconsideration
of classicalsemioticapproaches,I will draw on a broadertheoreticalframework of the
symbol, including Cassirer, LangerandLévi-Strausson the onehandandFreud,Lacan
andDerridaon theother.

Theanalysisof signsin hypertext systemscanalsoprofit from thelatestadvancesin image
theory, namelyElkins [160], who wedsWittgenstein’s Bildtheoriewith Goodman’s crite-
ria of notation. The visualizationof hypertext architecturedependslargely on graphthe-
ory, itself a notationsystem.Somereadersmight besurprisedby theexemplaryregresses
on cultural andartistic phenomenato illustratemy pointsof view. Yet, consideringthat
the averageWeb pagedesigner(knowingly or not) seemsto recuron the sameconcepts,
memoriesandexperiencesof a commonvisual culture,this strategy will presentitself as
appropriatefor thepurpose.

The intentionto make Web pagesmoreappealingto usersof differentageandeducation
from aroundtheglobehave pushedforwarda wave of non-text media:Graphicandpho-
tographicelementsof hypermediadesignpromiseto ring in a Renaissanceof the image
while the semiotic limitations of picture languageshave beenlong identified, cf. [163,
471,473]. Keepingtheselimitationsin mind, I will still try to make useof Otto Neurath’s

1Hopefully, theinsightsgainedfrom building non-visualhypermediasystemsfor blind userscansoonbeused
for navigationin auditoryhyperspace,cf. [367], [255].
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InternationalPictureLanguageto elaborateabasicschemefor anew generationof ” icons”,
which I call GraphicLink Markers(GLM). I will alsoreflecton thefutureinvolvementof
otherhumansensesinto hypermedia, even if they arestill restrictedby bandwidth2 (such
asmoving imagesandsound)or othertechnologicallimitations(suchashaptic,olfactory
andgustatoryinputs).

Hypertext theoryhasalwaysbeenstrongly linked to usability andhumanfactors,epito-
mizedby Jakob Nielsenwho is commonlyreferredto asa Webdesigngurutoday. Impor-
tantasNielsen’susabilitystudiesareto understandthesuccessor failureof corporateWeb
sites,online servicesandDotComenterprises,they often lack a broaderanalyticalbasis.
Thediscussionof thecommercializationof theInternethasproduceda largebodyof theo-
reticalandpracticalwork. Theelaborationof my hypertext semioticapproachis placedin
theframework of this sociologicalandeconomicresearch.

It is commonlyagreeduponthateCommerce,theexpansionof theInformationTechnology
branch(sometimescalledWintelism, cf. [69]) andtheincreasingcapitalmarketorientation
on New Marketshave changedour economy, cf. [111,331,437,481,29,30,32,214]. The
New Economyphenomenon,if understoodonamacroeconomiclevel, haspromisedhigher
non-inflationaryeconomicgrowthdueto increasesin productivity causedby thedigital rev-
olution. Evidenceput forwardby mainstreamprotagonistsof theNew Economysuggests
theendof theeconomiccycle andpermanentstability of a finance-ledregimeof accumu-
lation on the basisof the digital productionparadigm. However, Scherrer[470] reasons
thatsomebasiccausalrelationshipsof sucha regime,especiallytheconnectionsbetween
investmentandprofits;profitsandwealth;andwealthandconsumptionseemtoofragilefor
suggestingthata stablenew regimeof accumulationhasemerged. Furthermore,theNew
Economythesissuffersfrom seriousproblemsin measuringproductivity in theservicein-
dustriesandseemsto bebasedon massive borrowing by bothcompaniesandhouseholds,
whosedebtsnow standat a recordhigh, cf. [165]. As the expansionof the late 1990s
comesto an end,thevastinflows of financialcapitalfrom abroadareturningaroundand
thusbecomea threatfor the US economy. This paperwill not analyzethe recentmarket
crashof the technologyandinformationsector. Nevertheless,future researchmight well
prove thatmy semioticreflectionson commercializedhypertexts tacklesomeof theprob-
lemsthathave led to the”DotCom-crisis”ona deeperlevel thancurrentusabilitystatistics
andfinancialmarketmodels.

The Internetis a phenomenonthathasinspiredthe literatenessof many scholars,but the
methodsof eachacademicdiscipline facilitatecertainwaysof knowing andinhibit oth-
ers.For instance,thosewhich involvequantitativeparadigms(suchasEconomics)involve
the selectiononly of thoseaspectsof experiencewhich canbe measured.Linguistic and
Literary studies,on the otherhand,concentrateon the purely academicandartistic use
of the medium,and tend to ignore the rapid growth of its commercialuse(advertising,
public relations,eCommerce,etc.).While ComputerScienceis primarily concentratingof
technicalinnovationsandimplementation,traditionalmethodsof BusinessAdministration
encounterdifficulties if appliedto an environmentthat (at leastin the future) dealspri-
marily with non-tangiblegoods,agentsandpointsof sale.Suchselectivity has,of course,
dramaticallyempowered”the scientificmethod”,but it cando soonly in limited domains.
As Aldous Huxley wryly noted,”our universitiespossessno chair of synthesis”[242, p.
276]. As a matterof fact, the way of knowing favored in the broadarenaof academia
is specialization.The intentionof this paperis to contribute to a broaderdiscussionof
theoreticalandpracticalissuesrelatedto hypertext andthe World Wide Web. It is alsoa
wide-rangingexplorationof thecommercializationof theInternetandfocusesona variety
of waysin which thedevelopmentis framed.It highlightsmajorstepsin thehistoryof the

2Nielsen’s Law of Internetbandwidthstatesthat”a high-enduser’s connectionspeedgrows by 50%peryear
[but] you don’t get to usethis addedbandwidthto make your Web pageslarger until 2003”. For him, average
bandwidthincreasesslowly for threereasons:1. Telecomcompaniesareconservative, 2. Usersarereluctantto
spendmuchmoney onbandwidth,and3. Theuserbaseis gettingbroader, cf. [390].
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mediumandits users,including the dynamicchangeswhich have enabledthe Internetto
becomea majormarketplaceof the21st century. It involvesa particularfocuson its aca-
demicandcorporatestructures,althoughmany referencesarealsomadeto privateusers.
I aim to give an accountwhich will serve, by its generalityandinterdisciplinarity, to lift
the scholars’headsfrom what sometimesseemsto me too narrow a focus. The needfor
thiskind of enterprisebecomesapparentin thecontext of therecent”DotCom-crisis”.The
mainchallengesfor onlinebusinessesthatwantto establishthemselveson themarket are,
for consulterHelmutF. Meier, languageandculturalproblems:”Sprach-undKulturbarri-
eren[sind] nochschwererzuüberwinden[alsnationalstaatlicheGrenzen]”[3]. To analyze
thesebarriers,it seemsfavorableto employ methodsof Ethnology, InformationandMe-
dia Theory, Cultural Studies,Semiotics, PhilosophyandArt History, handin handwith
an Economicapproach.Of course,this multidisciplinaryadvancerunsthe risk of ignor-
ing academic-bureaucraticstructuresbut thepoint is notsomuchto dismantledisciplinary
boundariesasto beableto moveacrossthem,cf. [152, p. 27].

”Hypermediais on theonehandmultidisciplinary[. . . ] on theotherhand
it is pervasive,with applicationsin many areas,instruction,information,enter-
tainment,commerce,engineering.[. . . ] Despitetherecentupsurgeof interest
in thecommercialapplicationsof theWWW ande-commercegenerally, many
of the fundamentalissuessurroundingsuccessfulcommercialexploitationof
hypertext remainunsolved” [114, p. 40].

That line of thoughtmakes it lesssurprisingwhy this dissertationwas handedin at a
businessschool,not at anotherfacultyor schoolthatdealswith CommunicationScience,
Aesthetics, or Philosophy. Obviously, a primarily theoreticalapproachto communication
networks andnew mediaseemscongruentwith the currentflow of researchat thesefac-
ulties. Furthermore,theoreticaldisciplinestendto facethe commercializationof the In-
terneton a rathersuperficialandpolemicallevel. Furthermore,the ViennaUniversity of
EconomicsandBusinessAdministration(WU Wien) housesavarietyof disciplineswhich
have long beendealingwith communicationproblems(suchasMarketing,especiallyIn-
ternationalMarketingandAdvertising),anda Departmentof InformationBusinessthat is
actively involvedin hypertext researchissues,cf. [427].

Workinginter-, or transdisciplinaryismorethanthesumof theinvolveddisciplines;it is the
explorationof acommongroundfor researchersfrom differentfieldsby contrastingestab-
lishedpointsof view. In thefollowing sections,I will try to elaborateatheoryof Hypertext
Semioticsthatadhereslessstrictly to literary theoriesandlinguisticsthancomparableap-
proaches(e.g. [265, 304, 448, 369, 247, 56, 539]). It will includea diachronicaccountof
thehistoricandtechnologicaleffortsto implementadvancedhypertext functionalities. The
insightsandprincipleswill thenbeappliedto analyzethecurrentstateof theWorld Wide
Web3.

While thetidinessof academictextsoftenmisleadinglysuggeststheenduringnatureof the
positionswhich they represent4, I think to haveleft a lot of openendsandloosethreadsfor
critique andfuture research.The methodologyandpresentationof this dissertationhave
beenchosenin accordancewith thedemandsof thefield of studyto which it contributes,
cf. [312]. While thepaperversionfollowsmosttechnicalconventionsof adissertation,the
onlineversionof thistext is enhancedwith hypertext functionalities5. Naturally, I hopethat

3In semiotics, thisstrategy is calledasynchronicanalysis.
4”Seamlessnessandsequentialstructuresreinforcean impressionof the groundhaving beencovered,of all

thequestionshaving beenanswered,of nothingimportanthaving beenleft out. Thoughit is a lie, closuresuggests
masteryof thematerialthroughits controlof form” [95, SyntagmaticAnalysis].

5Besidesthe uncountablebibliographylinks, this dissertationincludesmorethan2500handcraftedlinks to
theglossary, to externalWebsitesandbetweensections.

http://wwwai.wu-wien.ac.at
http://www.wu-wien.ac.at
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thepresentwork will belinkedinto rich relationshipswith otherresourcesto disseminate
my findings.

In Austrianacademicterms,thisdissertationshouldberegardedaspartof thestudies”Han-
delswissenschaften”(Commerce)with astronginclinationtowardsaninterdisciplinaryap-
proachof the subject,dependingstronglyon what is usuallysummarizedin Germanas
”Geisteswissenschaften” (humanities).Accordingly, theglossarysupplieskey terminology
anddefinitionsof semiotics, aswell aseconomicandtechnicalterms(ascertaindefinitions
meancompletelydifferentthingsin thevariousdisciplines).In British, or northAmerican
academicterms,thepapermight beconsideredasa meldingof BusinessAdministration,
Economics,ComputerScience,CommunicationStudies(blendingpsychology, sociology,
semioticsandlinguistics),CompositionResearch (a slightly morefocusedhybrid of dis-
ciplines)andMedia Theory. This paperwaswritten in the Englishlanguagefor broader
accessibility. Nevertheless,theauthorhasemployedthescientificprinciplesandtradition
of his nativecountry, Austria.



Chapter 2

The SemioticApproach

Accordingto Andersen,a majorcontributor to thefield of computersemiotics(seesection
2.9), ”semioticsmay be helpful in enhancingthe interpretationof computerbasedsigns
andcreatingunderstandableinteraction” [11]. Beforepresentingmy prolegomenafor a
theoryof hypertext semiotics,it will be necessaryto describethe methodsandpractices,
definitionsandlimitationsof thesemioticapproach.WhatAndersensaysaboutsemiotic
interfaceengineeringis basicallytruefor thewholefield of computersemiotics,including
hypertext semiotics:

”Semioticsis an abstractionof individual disciplinessuchas linguistics,art
theory, dramatheory andfilm theory. Thereforeit can serve as a common
languagefor transferringinsightsfrom onedomainto anotherin a systemati-
cal way. This is usefulin designingcomputerinterfaces,sincecomputersare
inherentlymultimediawherecodesfrom thesediversefields meetandamal-
gamatein practice”[11].

For suchatransferto takeplace,thereis astrongneedto build acommonbaseof departure
which is furnishedwith a sharedmethodologyand terminology. In this chapter, I will
introducethethebasicsemioticprinciplesandcommentontheirapplicabilityonhypertext
theory.

2.1 Intr oduction to ClassicSemiotics

After speakingof languageasa systemof signsthatexpressideas(“un systèmedesignes
exprimantdesidées”),the Swisslinguist Ferdinandde Saussurepointsout that language
is only themostimportantof thesesystemsandthata sciencethatstudiesthelife of signs
within societyis well conceivable: “On peutdoncconcevoir unesciencequi édudiela vie
dessignesauseindela vie sociale”[468, p. 33]. Thisnew sciencewouldbeapartof social
psychologyandconsequentlyof generalpsychology:

“I shall call it semiology(from the Greeksemeîon’sign’). Semiology
would show whatconstitutessigns,whatlawsgovernthem.Sincethescience
doesnot yet exist, no onecansaywhat it would be;but it hasa right to exis-
tence,a placestakedout in advance.Linguisticsis only a partof thegeneral
scienceof semiology; thelaws discoveredby semiologywill beapplicableto
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linguistics,andthelatterwill circumscribeawell-definedareawithin themass
of anthropologicalfacts.”1

FerdinanddeSaussuresharplydistinguishedthe diachronicfrom the synchronicstudyof
language.2 In orderto makehissynchronicstudiespersuasive,Saussurewasforcedto draw
anothersharpdistinction.He arguedfor dividing languageinto threelevels,

langage, by which he meantthe humancapacityto evolve structuredcommunication
systems,

langue, whatwe think of asa language,suchasEnglishor French,and

parole, any individualspeaker’sparticularuseof thelanguage.

Langueis, accordingto Saussure,a self-containedwhole andthusappropriateobjectof
synchronicstudy;it refersto thesystemof rulesandconventionswhich is independentof,
andpre-exists,individualusers,cf. [102, p. 86], [95, Introduction].Accordingly, Saussure
waschiefly interestedin langueasana-historicalphenomenon.Parole, however, refersto
theuseof thissystemin particularinstances.

In contemporarysemiotics, thedistinctionlangue– parolehasbeengeneralizedto adiffer-
entiationbetweenthe semioticsystemandits usagein specific(con-)texts: ”The distinc-
tion is onebetweenbetweencodeandmessage, structure andeventor systemandusage
(in specifictexts or contexts)” [95, Introduction]. Thesystemincludesrulesof usewhich
constrainbut do not determineusage(this is analogousto Chomsky’s distinctionbetween
competenceandperformance,cf. [97]). To the traditional,Saussureansemiologist,what
mattersmostaretheunderlyingstructuresandrulesof asemioticsystemasawholerather
thanspecificperformancesor practiceswhich aremerelyinstancesof its use,cf. [102, p.
86].

signifier
signified

Figure2.1: TheSaussureansignmodel.Source:[469, p. 78].

While the Saussureandefinition of semiologymay have inspiredmuchsemioticresearch
of this century, it fallsshortfor many contemporarysemioticians.For Saussure,thesignis
a compositionof thesignifier, /dog/3 andthesignified(our conceptof a dog),asshown in
figure2.1. Therealanimal(in semioticterminology, thereference) doesnot interesthim as

1 [468]. Englishtranslationaccordingto [246, p. 34-35]and[95].
2A diachronicinvestigationtracesthe developmentor evolution of language,whereasa synchronicinquiry

examineslanguageasasystem,anetwork of relationshipsco-existing in thepresent.Saussurewasreactingto the
Neogrammariansof hisown day, linguistswhocontendedthattheonlyvalid approachto thestudyof languagewas
ahistoricalor diachronicapproach.It is arguablethatoneextremeapproachcalledforth theoppositeextreme,for
anexclusive concernwith thehistoryof languagewasdisplacedby asystematicdenialof this history’s relevance
for anunderstandingof language,cf. [469,102,95,154].

3It hasbecomean academicconvention amongscholarsof semioticsto usethe forward-slashcharacterto
emphasizeareferralto thesignifier. Thus,/dog/refersto theword formedby thelettersd, o, andg, asopposedto
themeaningof theword,“dog” andtheactualanimal(whichis not takeninto accountby theSaussureansystem),
cf. [155, p. 30f.].
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a linguist,cf. [155, p. 31].4 In thecontext of naturallanguage,Saussurestressedthatthere
is no necessary, or inherentconnectionbetweenthe signifier andthe signified– between
thesoundor shapeof a word andtheconceptto which it refers.Therelationshipis purely
conventional– dependenton socialandcultural conventions. This is not to suggestthat
the form of a word is random,of course:While thewordsfishandmanareunmotivated,
compositalikefishermenillustratetherelativearbitrarinessof language: theintra-linguistic
determinationof grammar, cf. [401, p. 340].

Saussureemphasizedthe differencesbetweensigns. He arguedthat conceptsarepurely
differentialanddefinednot by their positive contentbut negatively by their relationswith
theothertermsof thesystem:Their mostprecisecharacteristicis in beingwhattheothers
arenot, cf. [469, p. 128]. TheSaussureanmodel,with its emphasison internalstructures
within a signsystem,canbeseenassupportingthenotionthatlanguagedoesnot “reflect”
reality but ratherconstructsit, cf. [545].

Peirce’ssemiotictrianglehasbecomethecounter-modelto Saussure’sdichotomysignified/
signifier. TheAmericanphilosopherCharlesSandersPeirce(1839-1914),indeed,wasthe
otherkey figurein theclassicdevelopmentof semiotics:

”I am,asfar asI know, a pioneer, or rathera backwoodsman,in thework of
clearingandopeningup what I call semeiotic, that is, the doctrineof the es-
sentialnatureandfundamentalvarietiesof possiblesemiosis. . . ” [416, 5.488].

This semiosisis ”an action, an influence,which is, or involves, a cooperationof three
subjects,suchas a sign [representamen, MN], its object, and its interpretant, this thri-
relative influencenot beingin any way resolvableinto actionbetweenpairs” [416, 5.484].
While Saussure’s systemneedsan active senderof signalsto make the semioticprocess
work, Peirce’s semiosis-trias canbe appliedto phenomenathat have no sender, suchas
naturalsymptomsof anillnessthatcanbedetectedandinterpretedby a medic.

Peircewasclearlyfascinatedby tripartitestructuresandmadeaphenomenologicaldistinc-
tion in his threeuniversalcategoriesof firstness,secondness, andthirdness5: ”Everything
is somethingin itself; thisPeircecallsfirstness.We mightcall this initselfness.Everything
eitheractuallyor potentiallyreactsagainst,or opposesitself, to otherthings;this hecalls
secondness(over-againstness).Everythingis, in somemeasure,intelligible, if only because
it canberelatedby meto somethingelse”[102, p. 194]. Formally andabstractlydefined,
thirdnessis betweennessor mediation.6

In contrastto Saussure’s self-containedtwo-termedmodel of sign (sign as an arbitrary
correlationbetweensignifier andsignified), Peirceoffereda triadic relationbetweenthe
representamen, the interpretantandtheobject. Nöth hassubstitutedthesetermsfor more
intuitive terminology:thesignvehicle, thesenseandthereferenceobject.

The representamen(sign vehicle) is the broadestform in which the sign takes place.
In Peirceanterminology, ”a sign, or representamen7, is somethingwhich standsto
somebodyfor somethingin somerespector capacity”[416, 2.228].

4Thus,many subcategoriesof today’s semioticstudies(suchaszoosemiotics,computersemiotics,andcom-
putationalsemiotics)wouldhave to remainoutsidethesemiologicbuilding thatSaussuresketches,cf. [469,396].

5”Suchunfamiliar termsarerelatively modestexamplesof Peirceancoinages,andthecomplexity of his ter-
minologyandstylehasbeena factorin limiting theinfluenceof adistinctively Peirceansemiotics”[95, Signs].

6Oneof Peirce’s own favorite examplesof thirdnessor mediationis anactof giving. For him, giving exhibits
an irreducibly triadic structureor form – that is, any attemptto break it down into a simpler affair losesits
meaning. In any actof giving, thereis a giver, a recipient,anda gift. Onehalf of this act is divestiture(thegiver
divertsherselfof somethingsheowns);theotherhalf is appropriation(therecipientappropriatesor comesto own
somethingnew). But, in giving, thesetwo dyads(giver andgift-as-divested;recipientandgift-as-acquired)are
integrally united.If thegiversimplygetsrid of herpropertyand,a little while later, therecipientcomesalongand
findsit, wehave two accidentallyrelateddyadsbut noactof giving, cf. [102, p. 195]

7Heproposedthis termbecausehebelievedthattheEnglishword ”sign” andmost,if notall, of its equivalents
in Englishandotherlanguagesweretoo closelytied to amentalistunderstandingof thesign.
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The interpretant of a sign is the sensemadeof the sign. Apart from mentalinterpre-
tants(for exampleaconceptin theSaussureansense),thePeirceanpansemioticview
of theworld alsoconsidersnot-mentalinterpretants(for example,theplant turning
towardsthe sun),cf. [102, p. 171]. The interpretantshouldnot be confusedwith
the interpreter: The interpretantis that in which a signassuchresults,whereasthe
interpreteris a personalagent8 who takespartin andpresumablyexertscontrolover
aprocessof interpretation.9

The (reference)object is thatto which thesignpoints.Thedifferencebetweentherather
conceptualsenseof the sign andthe concretereferentcanbe shown in aneasyex-
ample: The referencesemioticianincludesthe historic personsCharlesS. Peirce,
FerdinanddeSaussure,CharlesMorris, RolandBarthes,andthelike; thesearesome
of thebeingsto whomthissignrefers.In contrast,themeaningof semioticianis any-
onewhoinvestigates,especiallyin aself-consciousway, thenatureandpropertiesof
signs.10

Whatmightseemlikethesametriadalreadyofferedby PlatonandAristotelesassemainon,
semainomenonandpragma,ismorecomplex. Thetriadicmodelof thesignandtheconcept
of thesemiosiswasexpandedby UmbertoEcoto designatetheprocessby which aculture
producessignsand/orattributesmeaningto signs. Eco and otherscriticize the simpli-
fied variantsof Peirce’s triad which keepreappearingunderthename”semiotictriangle”,
cf. [368, 406]. While thereseemsto be a broadconsensuson the triangularshapeof the
model,thenamesof thethreepolesarenotonly terminologicaldifferences:They represent
differentwaysof seeingtheprocessasa whole. Nadincalls this lack of consistenttermi-
nologythepost-Morris11 syndrome,”an intellectualdisasterfrom whichsemioticsdoesnot
seemto recover. Theconsequencesareobvious: theoutcomeof appliedsemioticsrarely
justifiesexpectation”,cf. [375].

Floyd Merrell thinksthatthetriangleshape,too,is amisinterpretationof Peirce’ssigntriad.
Accordingto him, thetrianglehasbeenchosenbecauseit is pleasingto theeye:

”Its shapeis quite familiar to any elementaryschoolerwho hasstudieda few
geometricalfigures,andit coincidesnicelywith ourpenchantfor Euclideaniz-
ing theworld. But it is not genuinlytriadic. It consistsof a setof threebinary
relations.. . ” [353, p. 135]

LikeMarty andMarty [341, p. 100]before,heproposesa model(figure2.2) thattieseach
signcomponentto theothertwo, and,in addition,to therelationbetweenthem,cf. [401, p.
140].

It is importantto notethatSaussure’s term,”semiology” is sometimesusedto refer to the
Saussureantradition,whilst ”semeiotic” (or ”semeiotics”)sometimesrefersto thePeircean

8In computersemiotics,the interpretercan be a machineor a process,e.g. a compiler or, of course,an
”interpreter” in the technicalsense:”There are many interpretersat work in the designand useof computer
systems.In fact, systemsdevelopmentmainly consistsin writing andreading,so semioticsmay not only shed
light over the interface,but alsoinform technicalconceptssuchasprogramverification,programspecification,
compilation,etc.” [9, p. 11].

9Theinterpretantis notany resultgeneratedby asign. Somethingfunctioningasasignmightproduceeffects
unrelatedto itself asa sign: ”For example,a fire indicatingthepresenceof survivors of anairplanecrashmight
seta forestablaze.Theforestfire would beanincidentalresultandthusnot aninterpretantof thesigncalling for
help(or indicatingthewhereaboutsof thesurvivors)” [102, p. 121].

10ImagineSaussure’s neighborin Geneva at theturn of thelastcentury:Evenif shedid not know themeaning
of thewordsemiotician, shewould still know MonsieurSaussure.It is alsopossiblefor a signto have ameaning
but no reference:for example,the”unicorn” hasno realanimalto whomit points,cf. [155, p. 29].

11Besidespresentinga simplified semiotictrianglemodel,Morris provided usefulextensionsto the Peircean
theory. His division of semioticsinto the following threebrancheshasbeenwidely accepted:semantics(the
meaningof signs;the relationshipof signsto what they standfor); syntacticsor syntax(thestructuralrelations
betweensigns);andpragmatics(thewaysin whichsignsareusedandinterpreted),cf. [368, p. 6-7]; [396, p. 50].



CHAPTER2. THE SEMIOTIC APPROACH 23

R

I IO

R: Representamen (sign vehicle)
 I : Interpretant (sense)
O: Object (reference object, referent)

Figure2.2: ThePeirceansignmodel.Source:[353, p. 136].

tradition. Colapietrogivesa mostconcisedifferentiationof the two classicsemioticap-
proaches:

”For Peirce,anything properlydesignatedasa signhasanobject; moreover,
thisobjectis conceivedin suchaway thatit canconstrainor guidetheprocess
of semiosisor sign generation.In otherwords,whereasSaussure’s view of
languageasa self-containedsystemof formaldifferencessuggestssomething
free-floating,Peirce’sconceptionof semiosissuggestssomethingfirmly rooted
in anobjectiveworld. In Saussure’ssemiology, thelink betweenlanguageand
reality is severedor, at best,extremelyattenuated;in Peirce’s semiotic,the
connectionbetweensignsandobjectsis commonsensicallyassumed”[102, p.
151].

While the Europeantradition of semiologyevolved from the scienceof linguistics, the
Americantraditionof semeioticis seenaspartof amuchmorecomprehensivephilosophi-
calsystem.Thework of LouisHjelmslev, RolandBarthes,ClaudeLévi-Strauss,JuliaKris-
teva,ChristianMetzandJeanBaudrillardfollows in thesemiologicaltraditionof Saussure
whilst that of CharlesW. Morris, Ivor A. Richards,CharlesK. OgdenandThomasSe-
beokis in the semeiotictradition of Peirce. Nöth complementsthesetwo traditionswith
a rich studyof the history of concepts(Begriffsgeschichte)of the termsthat derive from
Greekσηµεı̃oν andση̃µα, whichhavebeenusedin philosophyandmedicinesincethelate
antiquity.

Many otherleadingsemioticians(e.g. UmbertoEco)have alsohelpedbridgingthesetwo
traditionssincethelate1960s.Today, thetermsemioticsis primarily usedasanumbrella
termto embracethewholefield, [401, p. 3], [95, Introduction]. Thesameis true for this
dissertation.

2.2 FromSymbolicForms to (Post-)Structuralist Semiotics

Evenif ErnstCassirerhaslongbeenrecognizedasasemioticianantelitteramandathinker
worthy of the semioticOlymp12, his influenceon today’s semioticviewpointshasbeen
neglected,cf. [342]. Thereareonly faint historicalconnectionsbetweenPeirceandCas-
sirer13, and”thereis alsono hint thatCassirerwould haveappreciatedPeirce’sphilosophy

12As pointedout to meby Jeff Bernard,Institutefor Socio-SemioticStudies(ISSS),in apersonalinterview on
July19th,2001.

13”One of thefew relationsthatcanbedrawn betweenCassirerand[AmericanPragmatism]is constitutedby
the Cassirer-disciple EdgarWind [. . . ] anotherlink betweenCassirerandPeirceanphilosophycanbe seenin
thework of SusanneK. Langer(1895-1985)who is oftenconsideredasdeeplyinfluencedby Cassirer”[342, p.
332-333].
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evenif hehadknown aboutit” [342, p. 333]. Yet, thereis a consistentline of thoughton
SymbolicFormsfrom Cassirerto LangerandLévi-Straussthatintersectswith thesemiotic
pathatseveralpoints.

Cassirer’s definition of manasan animal symbolicumthat livesin a symbolicuniverse is
inherentin any discussionabouthumanthinking,understanding,culture,andcommuncia-
tion, includingtelecommunicationandhypertext (seesection3.5): ”No longerin a merely
physicaluniverse,manlivesin a symbolicuniverse.Language,myth, art andreligion are
partsof this universe.They arevariedthreadswhich weave thesymbolicnet, the tangled
webof humanexperience”[90, p. 25]. PeterMarx insiststhatCassirercannotbeclearly
categorizedinto either the Europeanor the Americansemiotictradition, ashis symbolic
forms(which mustnot beconfusedwith thePeirceandefinitionof thesymbol) relateto a
broaderculturalconcept.Marx [342] alsopointsout thatCassirerdealswith two different
questions:

”On the onehand,the philosophyof symbolic forms is concernedwith the
questionsof knowledge,it is concernedwith thematterthatis calledErkennt-
nistheorie[. . . ] On theotherhand,Cassirertries to developa new scienceof
cultureandthis projectis very closeto theprojectof Europeanstructuralism”
[342, p. 337].

SusanneLanger’s work [306, 305] is basedon the findings of Ernst Cassirer[89], and
inherentin thework of ClaudeLévi-Strauss[315,316].14

Langerremarksthat,in modernscience,theobjectof studyis no morethecenterof atten-
tion becauseit hasbeendisplacedby measuringandcontrol technology, displays,visual
representationmaterial: Indiceshave taken the placeof the cause,and observation has
becomealmostentirelyindirect: ”The sense-dataonwhichthepropositionsof modernsci-
encerestare,for themostpart,little photographicspotsandblurs,or inky curvedlineson
paper. Theproblemof observationis all but eclipsedby theproblemof meaning.15 And the
triumphof empiricismin scienceis jeopardizedby thesurprisingtruth thatour sense-data
areprimarily symbols”[306, p. 20-21]. Langermakesclearthatmathematicalconstruc-
tionsaresymbolsaswell, asmathematicsdoesnotneedto referto anexternalworld atall:
its signifiedsareindisputablyconceptsandmathematicsis asystemof relations.However,
her investigationsof thesymboldo not draw uponthatdiscipline’s technicalconventions,
cf. [306, p. 18ff.]. Theseobservations,of course,arebasedon Cassirer’s statementthat
all truly strict andexactthoughtis sustainedby thesymbolicsandsemioticson which it is
based.16

Theothergreatinfluencefor Langercomesfrom Alfred North Whitehead’s expositionof
the two puremodesof perception[543], oneof which is essentiallyperceptionin space,
andthe otherin time. Whiteheaddesignatesthempresentationalimmediacyandcausal
efficacy.17 Presentationalimmediacy is perceptionof whatis immediatelypresentwithout

14Theinspirationfor this line of thoughtareowedto KlausHamberger’s lectureon socialstructuresandsym-
bolic formswhich includeda thoroughdiscussionof its epistemologicalsources(University of Vienna,summer
termof 2001).

15In her longing to implementtheconceptof transformation(i.e. the theoreticalbasisfor any virtual reality)
into epistemology, Langerusesthe termanalogy in her theoryof isomorphism.The conceptof transformation
betweenstructureswasalsousedby Lévi-Strauss,cf. [316]. Chandler’s notion that ”signifying systemsimpose
digital orderon whatwe oftenexperienceasa dynamicandseamlessflux” [95, Signs]still draws on theKantian
evolution of cognitionfrom ”Mannigfaltigkeit”, via ”Synthesis”,to ”Einheit”, cf. [267, B 102-104].

16”Every law of natureassumesfor our thinking the form of a universalformula anda formula canbe ex-
pressedonly by acombinationof universalandspecificsigns.Without theuniversalsignsprovidedby arithmetic
andalgebra,no specialrelation in physics,no speciallaw of naturewould be expressible.It is, asit were,the
fundamentalprincipleof cognitionthat theuniversalcanbeperceived only in theparticular, while theparticular
canbethoughtonly in referenceto theuniversal” [89, p. 86].

17It is importantto notethatthesetwo modesrarelyoccurin their ”pure” form. Neitherpuremodein itself can
becalledconsciousnessasweknow it, but thesetwo puremodestogetherconstitutesymbolicreference.
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referenceto anything in the pastor anything that may lie in the future (neithermemory
nor awarenessof potentiality).Causalefficacy is the puremodeof inheritanceof feeling
from pastdataandthe preconditionfor awarenessof future potentialities.In accordance
to Whitehead’sdichotomy, Langerdistinguishesbetweenrationaldiscursivelanguageand
presentationallanguage. To begin with the discursive function of symbolism,we seea
linearconstructionwhich is limited to sequencing.Its natureis very exactingandprecise,
asit is usedin science.

”Languagein the strict senseis essentiallydiscursive; it haspermanent
unitsof meaningwhich arecombinableinto largerunits; it hasfixedequiva-
lencesthatmake definitionandtranslationpossible[. . . ] Themeaningsgiven
throughlanguagearesuccessively understood,andgatheredinto a whole by
theprocesscalleddiscourse. . . ” [306, p. 89].

Discursivenessin this context is similar to sequentiality:Wordscannotbepiled oneupon
theother, neithercanthey bearrangedarbitrarily into asentence(they haveto follow apre-
definedgrammar); it takestime to form (andlisten to) eachword of a sentenceandonly
onceyou have heardthe last word of a sentenceyou canbe sureof its meaning. Langer
thoughtthat,evenif they arenested,we have to stringour ideasin orderto communicate
themto othersin a language;like clothesthataredrapedarounda body, but hangingout
to dry on a clothes-line.You placeonepieceof languageat a time into a straightline; at
the endof the processthe partsaddup to a whole argumentor proposition,cf. [307, p.
88]. The argumentof hypertext is that ideasdo not have to be arrangedon an infinitely
longclothes-line.In fact,hypertext representsvariablestructurethatpermitsaninterlinked
presentationof ideas,asoutlinedin section3.5. Theactof navigationmeansalinearization
of thosenodesthat thehypertext userchoosesto readalonga personalthreadthat is laid
uponthenetwork.

For Langer, denotationandconnotationarecentralto discursivesymbolism,cf. [306], see
section2.2. While denotationmakesreferenceto a specificobjector person,connotation
bringsup a conceptof a name.18 While denotationis intended,connotationis inferred.
Therefore,Langerbelievesthat denotationis the essenceof language,becauseits useis
deliberate,anddirectly relatesthe conceptto the real thing. The syntaxandgrammarof
discursivelanguagetie togethersymbolsinto complex thoughts, allowing intricateideasto
becommunicated.

In contrastwith theratherstrictdiscursiveform, presentationalsymbolismis simultaneous
in its natureandopento broadinterpretations.Using art asan example,Langerwrites,
”visual forms– lines,colors,proportions,etc. – arejust ascapableof articulation,i.e., of
complex combinationsof words” [306, p. 93]. This is becausetherelationshipthatexists
in a picture,betweenanobjectandimage, is similar to therelationof a word to its object.
They evokeapresenceratherthandefininga presentfact.

With a basicunderstandingof the two functionsof symbols, Langerpresentsher caseas
to their role in the origin of language. Although languageis clearly oneof the keys to
humansurvival, it is not well explainedasderived from suchmotivations. The psycho-
genetictheoryof languagecontendsthathumanlanguagedevelopedfrom thesimplesigns
that animalsuseto communicate;in time, thesemechanismsbecamemorecomplex and
developedinto symbols. Langerrejectsthis theoryandarguesthat humanrationality is
muchtoo variedanddistinct from thatof animalsto have developedfrom basicneedsfor
survival. Shebelievesthathumanshave had,sincetheir earliestdays,a peculiarneednot

18Oneis remindedhereof Wittgenstein’s conceptof names:”One namestandsfor onething, andanotherfor
anotherthing, andthey areconnectedtogether. And so thewhole, like a living picture,presentstheatomicfact
[Sachverhalt,MN]” [548, 4.0311].For anoverlookof theuseandreferenceof namesin Wittgenstein’s Tractatus,
cf. [249].
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foundin otheranimals:to expresstheir inner life. Themereexpressionof ideasseemsto
bea uniquelyhumanexercise,asanimalsdo not seeany needfor crying, laughing,super-
stition, ritualsandscientificingeniousness.Presentationallanguagedid not developfrom
a needfor somethingin additionto self preservation; but rather, Langerbelievesthat the
needfor expressiongavebirth to discursive language.19

Thoughlanguagemaybethemostimportantnaturaloutcomeof thissymbolicprocess,the
othertransformationsof experiencein thehumanmind have quitedifferentovert endings
and end in actsthat are neitherpracticalnor communicative, thoughthey may be both
effectiveandcommunal,e.g.ritesandart,cf. [307, p. 49-51].

Signs(assymbolsnot assymptoms)help us to refer to objectsin absentia. Ratherthan
aliquid pro aliquo, symbols, for Langer, serve asvehiclesfor the conceptionsof objects,
cf. [307, p. 39and69]. Symbolizationprecedestheactualactof thinking(ratherthanbeing
the act itself, asformulatedby Ritchie [444, p. 238]). Thus,symbolictransformationof
sensualinformationis an inherentnecessity, just like eating,looking andmoving. It is a
fundamental,continuousprocessof thehumanmind,afountainof ideas.20 Thisis thepoint
whereLanger’s theory coincideswith structuralism,especiallyLacanand Lévi-Strauss,
who haveemployedSaussure’sstructuralanalysiswith psychoanalysisandethnology.

Structuralismdrew heavily on linguistic concepts,partly becauseof theinfluenceof Saus-
sureandbecauselinguisticswasa moreestablisheddisciplinethanthestudyof othersign
systems,cf. [131]. Lévi-Straussnotedthat”languageis thesemioticsystemparexcellence;
it cannotbut signify, andexistsonly throughsignification”[317, p. 48]. Accordingly, the
structuralistsadoptedlanguageastheir model in exploring a muchwider rangeof social
phenomena:Lévi-Straussfor myth,kinshiprulesandtotemism;Lacanfor theunconscious;
Foucaultfor disciplining systemsof power; BarthesandGreimasfor the ”grammar” of
narrative. Structuralismis ananalyticalmethodwhich hasbeenemployedby many semi-
oticiansandwhich is basedon Saussure’s linguistic modelof binaryoppositions.21

Accordingto Saussure,meaningarisesfrom two kinds of differencesbetweensignifiers:
syntagmatic(concerningpositioning)andparadigmatic(concerningsubstitution).Whilst
syntagmaticrelationsarepossibilitiesof combination(the dimensionof ”and”), paradig-
matic relationsare functional contrasts– they involve differentiation(the dimensionof
”or”).

On the syntagmaticaxis, a word is assignedmeaningby the wordssurroundingit.22 A
19Freudhasshown thathumanbehavior is not a merestrategy to provide food, but alsoa language,asevery

movementis, at thesametime,a gesture, cf. [300, vol. 1, p. 115ff.], [307, p. 59]. Consequently, JacquesLacan
drew his famousconclusionthattheunconsciousitself is structuredlike a language(seesection3.5).

20”Language,in its literal capacity, is a stiff andconventionalmedium,un-adaptedto the expressionof gen-
uinely new ideas,which usuallyhave to breakin uponthemind throughsomegreatandbewildering metaphor”
[306, p. 45f.]. Metaphorsarethenext stepin understandingthedevelopmentof symboliclanguage.Metaphors
expandthe literal meaningsof symbols. In this stretchingof meaning,is theabstractionof presentationalsym-
bolism. Symbolictransformationis theprocessin which mantransformsexperienceinto new ideas.Metaphors
arethemeansby which new abstractionsof symbolismareborn;metaphorsarethekey to symbolictransforma-
tion; they dictatethelaws of language. Both thepresentationalanddiscursive functionsof symbolsareexpanded
throughmetaphoricalmeans,cf. [371].

21”Peoplehave believed in thefundamentalcharacterof binaryoppositionssinceat leastclassicaltimes. [. . . ]
As for methodologies,Saussure’s theoriesconstitutedastartingpoint for thedevelopmentof variousstructuralist
methodologiesfor analyzingtexts andsocialpractices.Thesehave beenvery widely employedin theanalysisof
a hostof culturalphenomena.[. . . ] Semioticsis probablybest-known asanapproachto textual analysis,andin
this form it is characterizedby a concernwith structuralanalysis.” [95, Introduction]. As a metatheory, a theory
abouttheories,”structuralisminsistsuponthenecessityto conceive any objectof inquiry asa structure”[102, p.
187]; cf. [289, p. 197f.].

22The syntagm”waxing hot” wasusedfor a visual punchby the Americanartist BruceNauman:In the se-
ries TheArtist at Work, heshows snapshot-like situationsof the artist’s activities, wherethe boundarybetween
everydaydoingsandthepracticeof art is undefined.In thephotographWaxingHot, his handsareseenat work,
polishing3 castletters,H, O andT, whicharestandingonthefloor. Thepunis realizedby meansof visualization.
Theoscillationof thewordhot betweentherole of anadverbin thesyntagm(waxinghow?– hot!) andanobject
(waxingwhat? – H, O, andT.) formulatesa tensionon thesyntagmaticaxis.
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syntagmis an orderly combinationof interactingsignifiers which forms a meaningful
wholewithin atext – sometimes,followingSaussure,calledasyntagmaticchain(seefigure
2.3). Suchcombinationsaremadewithin a framework of syntacticrulesandconventions

signifier
signified

signifier
signified

signifier
signified

Figure2.3: Syntagmaticchain.Source:[469, p. 137].

(both explicit andinexplicit). In written language,a sentence,for instance,is a syntagm
of words;sotoo areparagraphsandchapters.Saussurehimselfnotedthatvisualsignifiers
(he instancednauticalflags)canexploit morethanonedimensionsimultaneously, while
auditorysignifiersarepresentedoneafteranotheronatime line, cf. [469, p. 82]. Chandler
expandsthisconceptof multiple syntagmaticdimensions:

”Syntagmsare often definedas ’sequential’(and thus temporal– as in
speechandmusic),but they canrepresentspatialrelationships.[. . . ] Spatial
syntagmaticrelationsarefoundin drawing, paintingandphotography. Many
semioticsystems– suchasdrama,cinema,television andtheworld wideweb
– includebothspatialandtemporalsyntagms”[95, ParadigmsandSyntagms].

I will returnto spatialsyntagmaticrelationsin section3.5onhypertext semiotics.

Paradigmaticanalysisinvolvescomparingandcontrastingeachof the signifiersin a text
with absentsignifierswhich in similar circumstancesmight have beenchosen,andcon-
sideringthe significanceof the choicesmade.Saussurehadactuallycalledthe wordson
this axis ”associative” relations,cf. [469, p. 147ff.], but RomanJakobson’s term is now
used.23 Paradigmaticanalysiscanbe appliedat any semioticlevel, from the choiceof a
particularword, imageor soundto the level of thechoiceof style,genreor medium.The
useof onesignifier ratherthananotherfrom the sameparadigmis basedon factorssuch
as technicalconstraints,code, convention,connotation,style, rhetoricalpurposeand the
limitationsof theindividual’sown repertoire.Paradigmaticanalysishasbeenusedto trace
binaryoppositionsin visualimages.24

The distinctionbetweenthe syntagmaticandthe paradigmaticaxesis a key onein struc-
turalist semioticanalysis.Thevalueof a sign is determinedby both its paradigmaticand
its syntagmaticrelations(seefigure 2.8). Syntagmsandparadigmsprovide a structural
context within which signsmake sense;they arethestructuralformsthroughwhich signs
areorganizedinto codes. RolandBarthes[35] outlinedtheparadigmaticandsyntagmatic

23”Saussure’s notion of ’associative’ relationswasbroaderand lessformal thanwhat is normally meantby
’paradigmatic’relations. He referredto ’mental association’and includedperceived similarities in form (e.g.
homophones)or meaning(e.g. synonyms)” [95, ParadigmsandSyntagms].Suchsimilaritieswerediverseand
rangedfrom strongto slight, andmight refer to only partof a word (suchasa sharedprefix or suffix). He noted
thattherewasno end(or commonlyagreedorder)to suchassociations.In thesyntagm”waxinghot”, introduced
in footnote22, theassociative axisfor theword ”waxing” might include:

waxing

rewaxing polishing ordering waxwing
dewaxing applyingwax teaching vaccine

waxer augmentation wearing Maxim
waxed crescendo having mixing

radical analogy suffix sound
Saussurenotedthattherewasnoend(or commonlyagreedorder)to suchassociations,cf. [469, p. 150ff.]
24Jean-MarieFlochcomparesandcontraststhecompany logosof IBM andApple, revealingtheir differences

to bebasedona seriesof associatedbinaryoppositions,cf. [172].
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elementsof the”garmentsystem”.25 JonathanCulleranalyzedRestaurantmenusin similar
terms.26

Chandlernotesthatformal semioticsis difficult to disentanglefrom structuralism[94,95].
However, he alsoquotesDeborahCameronwho suggeststhat structuralismis merely“a
methodyou canuse” in semiotics, cf. [84, p. 25]. JohnHartley describesstructuralism
as“an analyticalor theoreticalenterprise,dedicatedto the systematicelaborationof the
rulesandconstraintsthatwork [. . . ] to makethegenerationof meaningspossible”[408, p.
302]. TeresadeLauretisdescribesthemovementaway from structuralistsemioticswhich
beganin the 1970s.27 Contemporarysocialsemioticshasmovedbeyond the structuralist
concernwith theinternalrelationsof partswithin aself-containedsystemandis alsosome-
timesalliedwith a Marxist approachwhich tendsto stresstherole of ideology, cf. [153, p.
168-179],[210]. The otheremphasisin ”poststructuralistsemiotictheory” is a semiotics
focusedon thesubjectiveaspectsof significationandstronglyinfluencedby Lacanianpsy-
choanalysis,wheremeaningis construedasa subject-effect (thesubjectbeinganeffect of
thesignifier), cf. [126, p. 166-67].

2.3 Definitions and Limitations of Semiotics

Semioticsis not yet widely institutionalizedas an academicdiscipline. It is still under
discussionwhethersemioticsis a science,a discipline,or a field of study. Somecommen-
tatorsadoptMorris’s definition of semiotics(in the spirit of Saussure)as”the scienceof
signs”[368, p. 1-2] For others,thetermscienceis misleading.28

Hodge/Kressthink that ”semioticsoffersthepromiseof a systematic,comprehensiveand
coherentstudyof communicationsphenomenaasawhole,not just instancesof it” [227, p.
1]. For JohnFiskeandJohnHartley, thecentralconcernsof semioticsare”the relationship
betweena signandits meaning;andthewaysignsarecombinedinto codes”[170, p. 37].

Oneof thebroadestdefinitionsof semioticsis thatof UmbertoEco,whostatesthat”semi-
otics is concernedwith everythingthat canbe takenasa sign” [154, p. 7]. Accordingly,
semioticsis oftencriticizedas”imperialistic”, sincesomesemioticiansappearto regardit
asconcernedwith, andapplicableto, anything andeverything,trespassingon almostev-
ery academicdiscipline,cf. [95]. David Slessseessemioticsasconsolidating,ratherthan
invading.29

25Theparadigmaticelementsaretheitemswhichcannotbewornat thesametimeonthesamepartof thebody
(suchashats,trousers,shoes).Thesyntagmaticdimensionis thejuxtapositionof differentelementsat thesame
time in acompleteensemblefrom hatto shoes,cf. [35].

26”In the food system[. . . ] onedefineson thesyntagmaticaxis thecombinationsof courseswhich canmake
up mealsof varioussorts; and eachcourseor slot can be filled by one of a numberof disheswhich are in
paradigmaticcontrastwith oneanother(onewouldn’t combineroastbeefandlambchopsin a singlemeal;they
would bealternativesonany menu)”[113, p. 104].

27”In thelastdecadeor so,semioticshasundergonea shift of its theoreticalgears:a shift away from theclas-
sificationof signsystems- their basicunits, their levels of structuralorganization- andtowardstheexploration
of themodesof productionof signsandmeanings,thewaysin which systemsandcodesareused,transformed
or transgressedin socialpractice.While formerly theemphasiswason studyingsignsystems(language, litera-
ture,cinema,architecture,music,etc.),conceived of asmechanismsthatgeneratemessages,what is now being
examinedis thework performedthroughthem.It is this work or activity whichconstitutesand/ortransformsthe
codes,at thesametime asit constitutesandtransformstheindividualsusingthecodes,performingthework; the
individualswhoare,therefore,thesubjectsof semiosis” [126, p. 166-67].

28”Semioticsis not, never hasbeen,andseemsunlikely ever to be,anacademicdisciplinein its own right. It
is now widely regardedprimarily asonemodeof analysisamongstothersratherthanasa ’science’of cultural
forms” [95, Criticisms].Yet,”it is at leastafocusof enquiry, with acentralconcernfor meaning-makingpractices
whichconventionalacademicdisciplinestreatasperipheral”[95, Strenghts].

29”We consult linguists to find out aboutlanguage,art historiansor critics to find out aboutpaintings,and
anthropologiststo find outhow peoplein differentsocietiessignalto eachotherthroughgesture,dressor decora-
tion. But if wewantto know whatall thesedifferentthingshave in commonthenweneedto find someonewith a
semioticpointof view, avantagepoint from which to survey our world” [493, p. 1].
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Semioticsinvolvesthe studynot only of what we refer to as”signs” in everydayspeech,
but of anythingwhich ”standsfor” somethingelse– aliquid statpro aliquo, suchaswords,
images, sounds,gesturesandobjects.For thelinguistSaussure,”sémiologie”wasascience
whichstudiestheroleof signsaspartof sociallife andlinguisticswasoneof its branches;
cf. [468], [469, p. 19]. For the philosopherCharlesPeirce,”semeiotic” was the formal
doctrineof signswhich wascloselyrelatedto Logic. For him, ”a sign[. . . ] is something
which standsto somebodyfor somethingin somerespector capacity”[416, 2.227-8].His
pansemioticview of theworld ledPeircesofarasto declarethat”every thoughtis asign”;
indeedheclaimedthat: ”The entireuniverse[. . . ] is perfusedwith signs,if it is not com-
posedexclusively of signs” [416, 5.448], cf. [102, p. 154]. Contemporarysemioticians
studysignsnot in isolationbut aspart of semiotic”sign systems”(suchasa mediumor
genre)andin relationto acode.

Semioticiansdonotalwaysmakeexplicit thelimitationsof their techniques,andsemiotics
is sometimesuncritically presentedas a general-purposetool: ”Saussureansemioticsis
basedon a linguistic modelbut not everyoneagreesthat it is productive to treatphotog-
raphyandfilm, for instance,as’ languages”’[95]. While it cannotbe the purposeof this
paperto contributeto this discussion,it shallbenotedthat– accordingto my fieldsof ex-
pertise– I will make useof otherapproachesapartfrom semioticsto tackletheproblems
of hypermedia.

Today, Seboek’s Encyclopedia[477] andNöth’s Handbookof Semiotics[396] have be-
comethestandardworksfor thehistory, andmethodologyof thisfield of study.

Danesi’s work [119] might achieve an equalstatusas an interdisciplinaryapproachto
semioticsand the relatedfields of mediastudiesandcommunicationtheory. Tradition-
ally, communicationtheoryhasbeenseenasoneof Semiotics’ majorrivalsin thestruggle
for truthfinding: “Communicationtheoristsgenerallyfocusmoreonthestudyof message-
makingasa process,whereassemioticianscentertheir attentionmoreon whata message
meansandon how it createsmeaning”[118], quotedin [105]. MarcelDanesiimpliesthat
bothcommunicationscienceandsemioticsaresystematicstudiesof signs. Thesedefini-
tions anddistinctionsaboutcommunicationscienceandsemioticsseemto have captured
the interestof CarlosColón. In his article CommunicationSciencevs. Semiotics, Colón
goesbackto theterminformationastheir commondestiny.30 In definingcommunication
“as thetransferof informationfrom a sourceto a receiver” andkeepingin mind Danesi’s
statementthat semioticsstudiessignificationfirst andcommunicationsecond,he arrives
at a point wherehe sees“more a stitch thana line betweencommunicationscienceand
semiotics”[105].

Insofar as semioticstendsto focus on synchronicratherthan diachronicanalysis(as it
doesin Saussureansemiotics), it underplaysthedynamicnatureof mediaconventions(for
instance,television conventionschangefairly rapidly comparedto conventionsfor written
English). It canalsounderplaydynamicchangesin theculturalmythswhich signification
bothalludesto andhelpsto shape,cf. [95, Criticisms].

Besidesafew ”full-time semioticians”,thoseinvolvedin semioticsincludelinguists,philoso-
phers,psychologists,sociologists,anthropologists,literary, aestheticandmediatheorists,
psychoanalysts,art historiansandeducationalists.Semioticshaschangedover time,since
semioticianshavesoughtto remedyweaknessesin earlysemioticapproaches:Yet,it isonly
fair to notethatmuchof thecriticism of semioticshastakenthe form of self-criticismby

30“Information is the coreelementof communicationscienceandprobablyof semioticsaswell. I consider
informationto be theraw materialfor messageconstructionandthecreationof meaning.Signsarea collection
of bits andpiecesof information. Informationis what we decipherfrom signs. Notice thatdecodinghasto be
performedbecausesomesortof codingis alwaysa partof the ’creation’ of a sign. Eveniconic signswhich are
’a directrepresentationof a referent’asdefinedby Danesi,have to beencodedin orderto make themdeliverable
throughany givenmedium”[105].
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thosewithin thefield. Morris andKristevahavebothcriticizedtheauto-reflexivity of semi-
otics: Morris describessemioticsasa disciplinethatwantsto bescienceandmeta-science
thesametime. For Kristeva,semioticstriesto beameta-language(ascienceof text) while
alsobeinganobject-language(asignificationpractice),cf. [401, p. XII]. Nöth[401] argues
that this questiondependsmainly on theunderlyingscientifictheory: And which concept
of sciencecould be moreapplicablethanPeirce’s? Thus, the circulusvitiosus, for him,
haslongbecomeacirculusvirtuosusof consequentsemioticself-reflectionthatestablishes
semioticsasascientificactivity.31 Thetheoreticalliteratureof semioticsreflectsaconstant
attemptby many semioticiansto grapplewith the implicationsof new theoriesfor their
framingof thesemioticenterprise”[95, Criticisms].Thiselaborationalsoshowedits result
in a transformationof terminology, which meansthat, even with the mostbasicsemiotic
terms,therearemultiple definitions,cf. [154,477,396,401,95]. In this dissertation,I have
tried to definemostcontroversialterminologyin theglossaryof this dissertation.

Recentsemioticwork in thecommercialandeconomiccontext, especiallypaperssubmitted
to theViennaUniversityof EconomicsandBusinessAdministration(WU Wien) concen-
trateonthefieldsof Marketing,Advertising,andBusinessEnglish[110,123,182,314,364,
508,523].

2.4 Sign

While logical reasoningà la “cogito, ergosum”seemsto demandcomplex brain-work, the
associationof a signifierwith its meaning(resp.of asignvehiclewith its sense) lookslike
a ratherautomaticprocess32, cf. [154, 396, 401]. Many peoplewill not evenbe awareof
thefactthatthereis differencebetweenthesignifier/dog/andits signified. Saussuretakes
this asreasonenoughto speakof the signastheir sum. Fromtheexperiencethata child
will automaticallysay“dog” wheneverit seesadrawing of one,wecanseethattheprocess
works in bothdirections,asdepictedin figure2.1. In the semioticterminology, a sign is
to bedistinguishedfrom whatwe oftencall a ”sign” in colloquiallanguage:thesignaland
thesignvehicle.33

As mentionedbefore,Saussureseesthesignifierandsignifiedasrelatain thesign-relation.
UnlikePeirce’striadicmodelof thesign(seefig. 2.2), Saussure’smodelexcludesreference
to anobjectin the world (the actualanimalknown as”dog”). Saussure’s modelincludes
only a mentalconceptand a “sound-image”34. His conceptionof meaningwas purely
structural– themeaningof signswasseenaslying in their (syntagmaticandparadigmatic)
relationto eachother.

31”Denndie konsequenteAnwendungderSemiotikauf sichselbstläßtdie Theorievon denZeichenprozessen
zueinerstetsselbstkritischenwissenschaftlichenTätigkeit werden,welchesomitihredynamischeWeiterentwick-
lung zusichernin derLageist” [401, p. XII].

32“In signs,oneseesanadvantagefor discovery that is greatestwhenthey expresstheexactnatureof a thing
briefly and,asit were,pictureit; indeed,thelaborof thoughtis wonderfullydiminished”GottfriedWilhelm von
Leibnitz,citedin [407].

33The failure to due so can lead to difficulties when working in the border-field of semiotics. Andreas
Dieberger’s dissertation”Navigation in Textual Virtual Environmentsusinga City Metaphor” is one of many
valuableapproachesto the sameproblemsthat I intend to tacklewith my ”Hypertext Semiotics”. Dieberger,
Nielsen,Bieberandotherauthorswill beheavily quotedin my reflectionson hypertext navigation (I couldnot
agreemoreto Lunefeld’s charmingassertionthat”we love to correctthosewho treatclosestto ourown path,for
who elsewould listen?”[325, p. xviii]). However, it shouldbenotedthatthoseapproacheswhich ignorethekey
resultsof decadesof semioticinvestigations(whilst usingthetermssign, text, communication, code, metaphors,
etc.) aretruly not stateof the art user-centeredresearch.Dieberger, for example,definesthe sign asa general
form of aninformationprovider: ”Signscanberead.They canbeattachedto facadesor walls or canbelocated
on theirown in theenvironment.Somesignsarewell visible all day, othersareunreadablein thedark.Signscan
changetheir appearancerepeatedly– thesesignsprovide rapidly changinginformation,like departuresin a train
station”[142, p. 57].

34For thelinguist Saussure,the“imageacoustique”is apsychologicalimprint of thesoundof theword.

http://www.wu-wien.ac.at
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Lacanwas one of the main engineersin the conversionof the Saussureansign model,
appropriatingSaussurethroughJakobsonto Freud: He relatedmetaphorto Verdichtung
(condensation)andmetonymy to Verschiebung (displacement).35 Saussurehadstressed
that thesignifierandthesignifiedwereasinseparableasthetwo sidesof a pieceof paper
(seefigure2.1), they wereintimatelylinkedin themindby anassociative link, andwholly
interdependent,neitherpre-existing the other, cf. [469, p. 77]. LacansubstitutedSaus-
sure’s modelof thesignin theform of thequasi-algebraicformula S

s anda ”variation” of
thediagramthatdescribestherelationbetweenthesignifierandthesignified(figure2.4).
In theformula,thesignifier(representedby a capital”S”) is now placedover thesignified
(a lower caseanditalicized”s”), separatedby a horizontal”bar”. Lacan’s diagramshows
thedoorsof a public restroom,thecrossroadswhich forcefully separatemalefrom female
necessities.What he meansis that we think in categoriesthat we have not chosenour-
selves:While enteringthesymbolicorderof languageenablesusto expressourselves,we
have to subordinateunderits rulesof grammarandsocialhabits,cf. [300]. The parlêtre,
or ”speaking-being”cannotbrabblewhatever he feels like without having to fear social
consequences,e.g. whenusing rudeor non-sensewords. Barry notesthat “symbols in
the form of written languagemay be inaccessibleto thoseoutsidethe culture, yet each
symbolwithin thatcultureof necessitycarriesa historyof representation,associationand
relation” [34, p. 119].

DAMESHOMMES

Figure2.4: Lacan’ssignifier/signifiedmodel.Source:[300, vol. 2, p. 24].

Throughouthis life, Peircetriedto constructacomprehensiveandsystematicclassification
of signs.Peircereducedhistentrichotomiesof signs,whichwouldhavesufficedto furnish
uswith 310 � 59049signclasses,to sixty-six not completelyindependentclassesof signs,
cf. [416, vol. 2, p. 330]. Theseten trichotomiesarenot to be confusedwith his ten not
completelyindependentclassesof signsdescribedhereafter. Thelatteroriginatefrom only
threetrichotomies.

This threefoldconsideration”is at thecenterof whatis perhapshismostsuccessfulattempt
at sucha classification”[102, p. 132]. It is basedon thevery natureof a sign, asdefined
by Peirce:anything (thus,somethingin itself) standingfor someother(calledits object)
andgiving rise to an interpretant. Accordingly, signsmight be consideredin themselves,
or in relationshipto theirobject, or finally in relationshipto their interpretants. Thesethree

35Simply put, his theorygoesfrom theassumptionof a fundamentallysplit subjectandthuscomesup with a
modelof subjectivity that groundsitself on a constitutive lack ratherthanwholeness.Accordingto Lacan,the
humanbeingis entangledin threeregisters,whichhecallsthesymbolic,theimaginary, andthereal.Whereasthe
imaginaryconstitutesthe(perceptual)realmof theego, theregisterthataccountsfor a (however illusive) notion
of wholenessandautonomy, the symbolic is the field of mediationthat works accordingto a differential logic.
Whereastheimaginaryconstantlytriesto ”heal” thelack-of-beingof thesubject,thesymbolicacceptscastration.
The humansubjectis thusdoublysplit: on the imaginarylevel betweentheego andits mirror image, while on
thesymboliclevel it is languageandtheinscriptioninto a specificsocio-culturalrealityandits rulesthatbarsthe
subjectfrom any unity. Thus,this forever lost unity belongsto the third register: the real,which is simply that
which eludesany representation,imaginaryor symbolic. Becauseof this lack, thesubject,which, accordingto
Lacan,is aneffect of thesignifier, aimsat recreatingthat lost unity. The’strategy’ of desireemergesasa result
of thesubject’s separationfrom therealandthe”means”by which thesubjecttriesto catchupwith this real,lost
unity again,cf. [300,225,239].
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considerationsyield threetrichotomies:a signconsideredin itself might bea quality and
thusa qualisign, an individual thing or event, thusa sinsign, or a law, hencea legisign;
therelationof a signto its objectcanbeaniconic or indexical or symbolical;therelation
of the sign to its interpretantis a rhemeor dicentor argument,cf. [102, p. 132]. This
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Figure2.5: Peirceansignclasses.Source:[375].

concept,of course,canbeseenasgoingbeyondSaussure’s emphasison theparadigmatic
andsyntagmaticvalueof a signin its relationto othersigns.To demonstratethelogicsof
thePeirceanclassification,Colapietrotakestheexampleof aknockon thedoor:

”If thereis a knockon thedoorannouncingthearrival of guests,this rap
is a sinsign. More accurately, it is a dicent, indexical sinsign. It is a dicent
(or dicisign) sinceit in effectperformsthefunctionof anassertedproposition
(’The guestshave arrived’). It is indexical sincethereis an actual,physical
connectionbetweenthe signvehicleandits object (the knockingsoundand
the guestsannouncingtheir arrival by meansof knocking). Finally, it is a
sinsignbecausetheknocksasthey areoccurringhereandnow – thesoundsin
their individuality – serveasthesignvehicle” [102, p. 132].

Accordingto thePeirceanpansemioticview of theworld, signsmaybeconsideredin them-
selves;thatis, in termsof whatthesignvehicle(in Peirce’sterminology:representamen) is
in itself, for differentthingsplaytheroleof signs.Whenaqualityplaysthisrole,wehavea
qualisign; whensomethinggeneralor law-like performsthis function,we have a legisign;
andwhenan individual or actualexistentassumesthe role of sign, we have a sinsign.36

The trichotomyof qualisign, sinsign, andlegisign is part of an intricateclassificationof
signsdevisedby Peirce,for healsoconsidersthesignin its relationto its objectandin its
relationto its interpretant.

Thesecondtrichotomyhasbeencitedmorethanoncein isolationfrom the two othertri-
chotomies.In relationto its dynamicobject, a sign maybe eitheran icon, an index, or a
symbol(seefigure2.5). An iconic relationis a modein which the signifierphysicallyor
perceptuallyresemblesor imitatesthe signified, recognizablylooking or soundinglike it
– possessingsomeof its qualities(e.g. a portrait,a scale-model,onomatopoeia,thesound
of a gun in a violent computergame,imitative gestures).Index is a usageestablishedby
CharlesS. Peirceandwidely adoptedby contemporarysemioticiansto denotea specific
type of sign or sign function in which a signvehicle representsits object (of reference)
by virtue of a causalor physicalconnection,cf. [102, p. 118]. This linkagecanbe ob-
servedor inferred(e.g.aweathervaneto indicatethedirectionof thewind, smokefor fire,

36For example,aphotographof awomanmaystandfor somebroadcategory suchaswomen(legisign) or may
morespecificallyrepresentonly theparticularwoman(sinsign)who is depicted.
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footprintsfor a pathin use,fingerprintsin biometrics,knock on door announcinga visit,
medicalsymptomsfor certainillnesses,greyed-outlink marker for an inactive link, etc.).
In asymbolicrelation,thesignifierdoesnotresemblethesignifiedbut is arbitraryor purely
conventional,likemostwordsof ournaturallanguages,roadsigns,exclamationmarksthat
accompany errormeassages,anarrow ona Webpageor thebrowsertool barthatpointsto
the left for ”back”, etc.Naturally, differentculturesshow very differentconventions,e.g.
thearrow to theleft in Arabicor Hebrew means”forward”; shakingtheheaddoesnotmean
”no” in all cultures,etc.

It is importantto notethat thesebroadlycited modesarenot mutually exclusive: a sign
canbean icon, a symbolandan index, or any combination.“A mapis [. . . ] indexical (it
indicateswhereplacesare)andiconic(it representsplacesin topographicalrelationto each
other)andsymbolic(its notationalsystemmustbelearned)”[118, p. 77]. Furthermore,a
signifierresemblingthatwhich it depictsis not necessarilypurely iconic. As will beelab-
oratedin section2.7, photographshave iconic,aswell asindexical andsymbolicrelations.
hypermediashow all threetypesaswell,aswill be shown in section3.5. Whethera sign
is symbolic,iconic or indexical dependsprimarily on thecontext in which thesignis used
andthecodeit is embeddedinto, sothe”typical” exampleschosento illustratethevarious
modescanbemisleading.

In relationto its interpretant, the sign may be eithera rheme, a dicisign, or an argument
(seefigure2.5). Peirce’s third trichotomyof signsis themostconfusingoneandcanonly
beunderstoodasa reflectionto thetraditionallogic categories.Thatis, rheme, dicent, and
argumentmoreor lesscorrespondto terms(concepts),propositions(statements),andargu-
ments,respectively. A rheme(Greekρη̃µα = word) representsa possible,not a concrete
object; it canbeevery signwhich is neitherfalsenor true,suchasnearlyany word except
”yes” or ”no”, cf. [416, 2.309,2.250].37 A dicentis an informative signwhich is slightly
moredefinedin its relationto the interpretant: It is not anassertion,but a signcapableof
beingasserted,cf. [416, 8.337]. Thedifferenceto the rhemeis thata dicentcaneitherbe
trueor false:For example,if a manon thestreetshouts”apple”, it would beconsidereda
rheme, while thestreetvendor’spromotionof ”freshapples!”is adicent38. An argumentis
acomplex signwhoseelements(rhemataanddicents) aregovernedby generalrules,e.g.a
sonnet,a syllogism,cf. [401, p. 66f.].

Peircedoesn’t stophere:He goeson to explorethepossibilitiesof combiningthespecific
typesof signor, perhapsbetter, signfunctionsidentifiedin thesethreetrichotomies.Theten
resultingcategories(not all 27, i.e. 33 combinationsmake sense)arelistedwith examples
in [401, p. 67] and[353, p. 2].

Let usnow turn backto themostfundamentaltaxonomiesof thesign. Especiallyauthors
who areexploring thefrontiersof thesemioticfield, tendto maintaina classificationthat
pointsto fieldsof studiessuchaszoosemiotics(animalcommunication) andendosemiotics
(communicationof theorganswithin thebody);seefigure2.6.

WhereasSaussurehadonly considerednon-verbalsignsthat explicitely function assuch
(military signals,etiquette,sign-languageetc.),contemporarysemioticsincludesnot only
gesturesbut alsoobjects.Thefunctionof anumbrellais to shelteragainsttherain. Thus,
the umbrellahasbecomea symbol for shelter, it becomesthe exemplaryof a model,or
rite.39

Theapparentsecondaryfunctionof architectureasacommunicationsystemcansometimes
even effect its primary function, or “functionality”, cf. [155, 43ff.]. The skirt of a balle-

37Peirceusedrhemevirtually synonymouslywith theway contemporarylogiciansusedtheterm”predicate”:
Thepredicate”x is red”, for example,is asignwhichcannotbespokenof asbeingtrueor false(until aquantifier
is addedto tell whichor how many xs wearetalkingabout),cf. [416, 4.438ff.].

38I chosethisexample,of course,to demonstratetherelationshipto Wittgenstein’s conceptof namesin relation
to hispropositionsandhis theoryof theSprachspiel, cf. [548,549].

39Thissemioticof theconsumergoodhasinspiredmany authors,e.g.[154,40].
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Source of Signs
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Figure2.6: Classificationof signsby their source.Source:[155, p. 37].

rina hasvery little, or evennegativeprimaryfunctions(it revealsmorethanit covers)and
very dominantsecondaryfunctions.Thus,Ecoproposesto replaceSebeok’sclassification
(figure2.6) by his own (figure2.7).
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Figure2.7: Classificationof signsby their sign-functionality. Source:[155, p. 44].

Signscould alsobe classifiedaccordingto the gradeof consciousnessandthe intention
of the sender, cf. [155, pp. 45-50]: Besidesthe communicativesigns,that are sentout
explicitely astoolsto “get somethingacross”,every individual alsosendsalongunwanted
signals,or expressivesigns.While thefirst kind of signsareconsciouslycoded,signsof the
secondkind areintuitive. If adancingpartnerhassweatyhands,or usesa certainperfume,
thatmight revealmorethanwhat thepersonwantedto say. Paralinguisticsis a discipline
that concentrateson the soundof the voice ratherthanthe spokenwords. Buyssens[82]
usesthe exampleof a fake descendantof the Platagenetfamily, who discloseshis false
playwith his rudemannersandinaccuratepronunciationwhile telling hisstories.Whether
a signis sent/receivedintendedlyor not,whetherthereceiver thinksit wasintentionaland
finally whetherthethesenderwantedthereceiver to think oneor theother, createsawhole
new “Semioticsof Dissimulation”[155, p. 49].

Anotherimportantclassificationof signsis thataccordingto theirphysicalchannelof trans-
mission(especiallyin thecontext of mediasemiotics).While really naturalsigns40 canbe
carriedby virtually every thinkablemedium,or channel,the receptionof signsis, com-

40Natural signs,accordingto Eco, arephysicalprocesses,suchas thunder, starrynights, etc., cf. [155, pp.
45-50].
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monly spoken,restrictedto thefivechannelsof humansensibility.

The questionof arbitrarinessvs. motivation of a sign hasproduceda large production
of scholarlydiscourse:Although the signifier is treatedby its usersas“standingfor” the
signified, Saussureemphasizedthearbitrarinessof thesign: thereis no intrinsic, director
“transparent”relationshipbetweenthe signifier and the signified. JohnFiske comments
that Saussurebelieved that the arbitrarynatureof verballanguageis the main reasonfor
its complexity, subtletyandability to performa wide rangeof functions,cf. [168]. Each
languageinvolvesdifferentdistinctionsbetweenonesignifierandanother(e.g. “tree” and
“free”) andbetweenonesignifiedandanother(e.g. “tree” and“bush”). Thearbitrariness
of signsunderlinesthescopefor their interpretation(andtheimportanceof context). Signs
have multiple ratherthansinglemeanings.Within a single language,onesignifier may
referto many signifieds(e.g. punsdraw on homonyms)andonesignifiedmaybereferred
to by many signifiers(synonyms). Eco shows that the signifieddoesnot only dependon
thesignifier, but alsoonthepositionwithin asystem,for examplethesystemof alanguage
(Figure2.8). In atriadicsignmodel,arbitrarinessis givenif thecognitiveexperienceof the

Figure2.8: Languagesystems.Source:[155], p. 86.
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sign-userwith thereferenthasno influenceon thesignvehicle, cf. [401, p. 340]. Grades
of arbitrariness, for Peircearegivenby theiconic, indexical andsymbolictypesof object-
relation,cf. [401, p. 341]. Thissystemis especiallyhelpful (andoftencited)whendefining
the arbitrarinessof visual signs(seesection2.7). Somesemioticians,amongthemFiske
andEco,maintainthatconventionis necessaryto theunderstandingof anysign, however
iconic or indexical it is. Guy Cook askswhetherthe iconic sign on the door of a public
lavatory for menactuallylooksmorelike a manthanlike a woman(the two signson the
bottomleft of figure2.16). For a signto betruly iconic, it would have to betransparentto
someonewho hadneverseenit before- andit seemsunlikely that this is asmuchthecase
asis sometimessupposed.We seethe resemblancewhenwe alreadyknow the meaning,
cf. [110]. This is especiallytruewith onomatopoeiawhichsupposedlyimitatethesoundof
their referent. Onomatopoeicwordslike ”to miaow”, (Dutch: miauwen;French:miauler;
German:miauen;Italian: miagolare;Spanish:maullar)wereseenby Saussureasbeingno
threatthearbitraryrelationshipof thesignifierto thesignified. Thesameis truefor excla-
mations(English:ouch!,Spanish:¡ay!, French:aïe!,German:au!,etc.),cf. [469, p. 78ff.].
Although Saussure’s approachwasa synchronicone,he wasaware that the relationship
betweenthesignifiedandthesignifier in languagewassubjectto changeover time. John
Hartley notesthat over time, what wereoncemotivatedsignscan“becomearbitraryand
radicallychangetheir signified” [220, p. 31]. Many signswhich in their originalusecould
beseento bemotivated– to bearsomediscerniblerelationshipto theirreferent– cometo be
usedmoremetaphoricallyandmaysubsequentlyloseeventheir metaphoricalassociation
for their users.41 Someof the lettersin the GreekandLatin alphabets,of course,derive
from iconic signsin Egyptianhieroglyphics(cf. [160, p. 132ff.]. The first threeArabic

41The word ”miniature” derives from Latin word “minium”, the red lead color that was usedfor medieval
illumination of manuscripts.Therefore,the Latin word miniâre,soonbecamea synonym for producingsmall
painting executedwith greatdetail and the signified of /miniature/shifted from ”painted with lead color” to
“being onasmallor greatlyreducedscale”[7].
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numberscanbe shown to derive from the samecountingtechniqueasthe Latin numbers
by a little trick: While thenumberoneis obviouslyascratchof theprehistoricaccountant,
thefollowing two numbershaveto berotatedto revealgrapheinastheir commonroot,see
figure2.9.

I
II
III

1

2
3

Figure2.9: Grapheinastheroot of numbers.

Anotherimportanttaxonomicdistinctionis thatbetweenanalogicalanddigital signs:”Ana-
logical signs(suchasvisual images,gestures,textures,tastesandsmells)involve graded
relationshipson a continuum. They can signify infinite subtletieswhich seem’beyond
words”’ [95, Signs]. As Guy Cook puts it: “one cannotspecify the numberof different
smilesand[. . . ] laughsavailablein oneperson’s repertoire”[110, p. 67].

Digital signs,on the otherhand,involve discreteunits suchaswordsandnumeralsand
dependon the categorizationof what is signified. The appearanceof the ”digital watch”
in 1971 and the subsequent”digital revolution” in audio- and video-recordinghave led
us to associatethe digital modewith electronictechnologies,cf. [95, Signs]. Yet, digital
codes(e.g.theMorsecode)haveexistedbeforetheinventionof binarycoding,cf. [401, p.
224]. In fact,”digital codeshaveexistedsincetheearliestformsof language– andwriting
is a ’digital technology”’ [95, Signs]; seesection2.4. Fiske notesthat “turning nature
into culture and thus making it understandableandcommunicableinvolvescodifying it
digitally”, [169, p. 313]. Digital differencesare either/or while analogdistinctionsare
more-or-less.

An examplefor an analogrepresentationsystemis the speedometeron an automobile.
The speedsof the vehicleare representedin a denseclassof statesof affairs (positions
of the pointer) that can hold in the meter. The light on the dashboardthat registersoil
pressureaffordsa digital representationsystembecausethereareonly two statesof affairs
(on andoff) that indicateinformation(high andlow) abouttheoil pressure.Both classes
of indicatingstatesof affairsandindicatedstatesof affairsarediscrete.Of course,asingle
representationsystemcanbe both analoganddigital with respectto differentsubsetsof
informationwithin its coverage,cf. [482, 105].

Onemaybe temptedto usethis distinctionbetweenanaloganddigital to draw a line be-
tweengraphicalsystemsandlinguisticsystems.Thus,it mightbeproposedthata linguistic
systemis digital with respectto the entiresetof informationit covers,while a graphical
systemis analogwith respectto the entiresetof information it covers[482]. However,
Goodmanhaseffectively cut this line of proposal.42 Linguistic systemsmight beall digi-
tal, but thepropertyof beingdigital is sharedby somegraphicalsystems,cf. [482, p. 106].

UmbertoEcohascriticizedtheapparentequationof theterms“arbitrary”, “conventional”
and“digital” by somecommentators,cf. [154, p. 178-180]. He notesthe way in which
the following widespreadpairingsmisleadinglysuggestthat the termsvertically aligned
in figure2.10aresynonymous.He observes,for instance,thata photographmaybeboth

42”Diagrams,whetherthey occur as the output of recordinginstrumentsor as adjunctsto expository texts
or asoperationalguides,areoften thought– becauseof their somewhat pictorial look andtheir contrastwith
their mathematicalor verbalaccompaniments– to be purely analogin type. Somesuchasscaledrawings for
machinery, areindeedanalog;but someothers,suchasdiagramsof carbohydrates,aredigital; andstill others,
suchasordinaryroadmaps,aremixed” [194, p. 68]. Sincediagramsof carbohydratesaredigital with respectto
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digital vs. analog
arbitrary vs. motivated

conventional vs. natural

Figure2.10:Misleadingpairingof terminology. Source:[154, p. 190].

“motivated”and“digital”.

Basedon Peirce’sviews– especiallythedifferentiationof sin-,quali-,andlegisigns– Eco
offersanotherdistinctionbetweensignvehicles, relatingto thelinguisticconceptof tokens
andtypes. In relation to words in a text, a countof the tokenswould be a countof the
total numberof wordsused,whilst a countof the typeswould bea countof thedifferent
wordsused(regardlessof repetition).Ecoliststhefollowingkindsof signvehicles: signsin
whichtheremaybeany numberof tokens(replicas)of thesametype(e.g.exactly thesame
modelof carin thesamecolor43); ”signswhosetokens,eventhoughproducedaccordingto
atype,possessacertainqualityof materialuniqueness”(e.g.awordspokenor handwritten
by differentpeople);and”signswhosetokenis their type,or signsin which typeandtoken
are identical” (e.g. an original oil-painting), cf. [154, p. 178-180];[95, 396, 44]. In the
context of hypertext, nodesandlink markersaretypically signsof thefirst kind, or ”copies
withoutoriginals” [95, Signs].

2.5 Semiosis

Semiosis, a termborrowedfrom CharlesSandersPeirce,is expandedby Ecoto designate
the processby which a cultureproducessignsandattributesmeaningto signs. Umberto
Eco coins the phrase”unlimited semiosis” to refer to the way in which a seriesof suc-
cessive Peirceaninterpretantslead to a (potentially) ad infinitum process,as any initial
interpretationcanbe re-interpreted;cf. [416, 1.339,2.303], [154, 396]. Merrell [353, p.
137] illustrates”the ongoingnessof this semio[t]icprocess”asfigure2.11, anextensionof
his tripodmodelof thesign(figure2.2).
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Figure2.11:Unlimited semiosis.Source:[353, p. 137].

Chandlerequatesunlimited semiosiswith the processof browsing a dictionary: ”That a
signifiedcanitself play the role of a signifier is familiar to anyonewho usesa dictionary

the entiresetsof informationthey cover, Goodman’s observation alsoprecludesthe suggestionthata graphical
systemis analogwith respectto at leastapartof theinformationsetit covers,cf. [160, p. 13ff.].

43Seefootnote36.
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and finds themselves going beyond the original definition to look up yet anotherword
which it employs” [95, Signs].44 Bolter [68] andMcGuire [346] expandthe equationto
hypertext navigation,asdescribedin section3.7.11.

The notion of the importanceof sense-making45 (which requiresan interpreter– though
Peircedoesn’t featurethattermin histriad)hashad”a particularappealfor communication
andmediatheoristswho stressthe importanceof theactive processof interpretation,and
thusrejecttheequationof ’content’andmeaning. Many of thesetheoristsalludeto semiotic
trianglesin which the interpreter(or ’user’) of the sign featuresexplicitly (in placeof
’sense’ or ’ interpretant’)” [95, Signs]. Nadin insiststhat ”eachtime someoneinterpretsa
sign, thatpersonbecomespartof thesignandthusof theprocessof its interpretation”[375].
David Slessremindsusthatstatementsaboutusers,signsor referentscanneverbemadein
isolationfrom eachother: ”A statementaboutonealwayscontainsimplicationsaboutthe
othertwo” [493, p. 6].

2.6 The Code

In informationtheoryandcomputerscience,codesplayamajorrole in programming,data
transmission,cryptography46, etc. In semiotictexts,two meaningsof codeareencountered
most frequently: In onesense,codemeansa setof rulesprescribinghow to act or how
to do, andin another, a key (or setof instructions)for translatinga message. Morsecode
is a key for correlatingparticularpatternsof clicks andsilencesto lettersof thealphabet.
Codesas setsof rules are normative: They provide us the normsto judge whetherwe
areactingappropriately. Judgmentsof mispronunciationareonly possiblein referenceto
the codificationof soundsfound in the alphabet.Of course,not all violationsof a code
signalineptitudeor incompetence;someresultfrom deliberateor consciousdecision:”For
example,whena persondesiringto shockpeopleshows up on a formal occasiondressed
in a bathingsuit, therebybreakingthe fashioncode. This examplesuggestsan important
distinction:A codeneedsto beexplicitly formulated.In fact,mostcodesmight besetsof
moreor lessimplicit (or unstated)rules:They areacquiredthroughimitativebehavior and
arefollowed,in a sense,unconsciously”[102, p. 64].

Eco pointsout that the semioticfield includesthe traditionalfield of Aestheticsbecause
every code(visual codes,cultural codes,naturallanguages,musicalcodesetc.) permits
an aestheticusageof its signs,cf. [153, p. 25]. Thus,even the non-semioticaspectsof
aesthetics,suchas the psychologyof artistic creation,the analysisof the relationof art
andsocietyandthephysio-psychologicaldefinitionof aestheticpleasure,couldbedirected
from a semioticalpoint of view. Although many of theseissuesshall not be approached
directly in thispaper, they will permanentlyreappearon thehorizonof thefield of study.

In thesemioticcontext, however, codesareinterpretiveframeworkswhichareusedby both
producersandinterpretersof textsandhelpto simplify phenomenain orderto make it eas-

44This seemseven moretrue for browsing anencyclopedia.The encyclopediaparadigmof hypertext will be
describedin section3.3.

45”Although for Ecomeaningproductionor semiosisis a socialactivity, heallows that subjective factorsare
involved in eachindividual act of semiosis. The notion thenmight be pertinentto the two main emphasesof
current,or post-structuralist,semiotictheory” [126, p. 167].

46Whilst the fascinationof hiddenmessages(e.g. of Kabbalisticandalchemistickinds) seemsto be asold
as languageitself, the decipheringof the Egyptianhieroglyphsmay be seenas the startingpoint of modern
cryptography. Royal nameswerehistorically, alongwith the Rosettastone,the key to the understandingof the
Egyptianhieroglyphs:TheAbbot Barthélémyhadalreadysuggestedin theeighteencenturythat thecartouches
enclosedroyal names.Thus,aftertheRosettastonehadbeenfound,AkerbladandYoungwereableto readsome
GreekandRomanroyal names.JeanChampollion,usinghis knowledgeof theCoptic language,provedthat the
phoneticsystemwasn’t only usedfor foreign names,thusgetting the clue that allowed him to translatequite
accuratelymany texts duringthetenyearsthatfollowedhisdiscovery, cf. [450]. Theimportanceof cryptography
to ensuresecuredataexchangeandauthenticityon theInternetwill betreatedin section4.7.3).
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ier to communicateexperiences,cf. [193, p. 35]. Yet, ”codesarenot simply ’conventions’
of communicationbut ratherproceduralsystemsof relatedconventionswhich operatein
certaindomains.Codesorganizesignsinto meaningfulsystemswhich correlatesignifiers
andsignifieds” [95, Code].Societyitself dependson theexistenceof suchsignifying sys-
tems,or, as StuartHall puts it, ”there is no intelligible discoursewithout the operation
of a code” [210, p. 131]. In accordanceto Kristeva’s intertextuality thesis[291], codes
transcendsingletexts, linking themtogetherin aninterpretativeframework.

It hasbecomethe commonway to start a semioticaccountof the codeby citing Ernst
Gombrich’s commentaryon thegoldenplaqueaboardof Pioneer10, an interstellarprobe
sentinto deepspaceby theNASA in 1972,cf. [95,458]. Gombrichexplainswhy – even
in that unlikely casethat ”intelligent scientificallyeducatedbeings” (asexpectedby the
NASA) hadsenseorgansthat respondedto the samebandof electromagneticwavesas
our eyes – the alienscould not possiblyget the message:”Readingan image,like the
receptionof any othermessage,is dependenton prior knowledgeof possibilities;we can
only recognizewhatwe know” [193, p. 151]. Accordingly, primal tribesexperienceinitial
difficulties in decodingphotographsand film to the samedegreethat Westenersfail to
understandChinesewriting or aTibetianmandala,cf. [18, p. 11,80].

RomanJakobsonemphasizedthattheproductionandinterpretationof texts dependsupon
theexistenceof codesor conventionsfor communication, cf. [253, p. 570-79]. Sincethe
meaningof a signdependson thecodewithin which it is situated,codesprovide a frame-
work within which signsmake sense:”Indeed,we cannotgrantsomethingthe statusof
a sign if it doesnot function within a code” [95, Code]. According to the Gestaltpsy-
chologists[281,280] therearecertainuniversalfeaturesin humanvisualperceptionwhich
in semiotictermscanbe seenasconstitutinga perceptualcode.47 Perceptualconstancy
ensuresthat”the variability of theeverydayworld becomestranslatedby referenceto less
variablecodes.Theenvironmentbecomesatext to bereadlikeany othertext” [386, p. 26].
Whilst thesebasicprincipleshave to beobservedin thedesignof any informationsystem,
it is impossibleto basean intuitive hypertext interfaceon themalone: To the first-time
computeruser, thebasiccodesof Human-ComputerInteraction(HCI) have to be learned
first. Only thereafterwill they soonbe internalized,or ”naturalized” [210, p. 132], see
section3.6.

Unlikeresearchersthatignorethesemioticapproach,semioticianshavetriedto capturethe
differencebetweencodeandlanguagein verbalandnon-verbalcommunication: With re-
gardto photography(thoughonemightsaythesamefor film andtelevision),Victor Burgin
insiststhat: ”There is no ’ language’of photography, no singlesignifying system(asop-
posedto technicalapparatus)uponwhichall photographsdepend(in thesensein whichall
texts in EnglishdependupontheEnglishlanguage);thereis, rather, a heterogeneouscom-
plex of codesuponwhich photographymay draw” [79, p. 143]. Jakobsonobservedthat
”the imageof languageasauniformandmonolithicsystemis oversimplified.Languageis
a systemof systems,anoverall codewhich includesvarioussubcodes”[254, p. 30]. How-
ever, ”the term language is oftenusedby semioticiansandothersin a very generalsense
to meanany systemof signs. It is alsofrequentlyusedin a narrower senseto designatea
systemof verbalsigns,talkingverbalhereto includebothspoken(or auditory)andwritten
signs.Third, language is usedin astill narrowersenseby somelinguistics[. . . ] andothers
to meana systemof auditorysigns”[102, p. 128].

Semioticianshave seeked to identify codesandthe tacit rulesandconstraintswhich un-
derlie the productionandinterpretationof meaningwithin eachcode. Differenttheorists
have foundit convenientto divide codesinto groups,yet they favor differenttaxonomies.

47”In additionto introducingtheterms’figure’ and’ground’, theGestaltpsychologistsoutlinedwhatseemed
to be several fundamentalanduniversalprinciples(sometimeseven called ’ laws’) of perceptualorganization.
Themainonesareasfollows (someof thetermsvary a little): proximity, similarity, goodcontinuation,closure,
smallness,surroundedness,symmetryandprägnanz”[95, Code],cf. [57,336,384]. Seefigure3.11.
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The mostwidely mentionedin the context of media,communicationandcultural studies
aresocial,textual,andinterpretativecodes(andsubcodes),cf. [95, Code];[401, p. 216ff.].
As thevariouskindsof codesoverlap,thesemioticanalysisof any text or practiceinvolves
consideringseveralcodesandtherelationshipsbetweenthem.The”tightness”of semiotic
codesthemselvesvariesfrom the rule-boundclosureof logical codes(suchascodesin
computerscience)to theinterpretative loosenessof poeticcodes.48

The deliberateintention to communicatetendsto be dominantin digital codes,whilst
communicationin analogcodes(throughgesture,posture,facialexpression, intonationand
soon)takesplaceonalargelyuncontrollableandunconsciouslevel. Actors,politiciansand
managersaretrainedto controltheseanalogcodesto acertainextent.To thereceiver, these
codesunavoidably”giveusaway”, revealingsuchthingsasourmoods,attitudes,intentions
andtruthfulness(or otherwise),cf. [95, Signs].

2.7 Media Semiotics

Nöth sketchesthe relationof two neighboringresearchdisciplinesSemioticsandMedia
Studies49 asappearingto be”predestinedto fruitful transdisciplinarycooperation”[399, p.
1].

Semioticsbegan to becomea major approachto mediatheory in the late 1960s,partly
as a result of the work of RolandBarthes. The translationinto English of his popular
essaysin a collectionentitledMythologies(1957), followed in the 1970sand1980sby
many of his other writings, greatly increasedscholarlyawarenessof this approach,cf.
[401, p. 107-111]. Semioticianshave beeninterestedin the mediaboth as an areaof
appliedsemioticresearchandasanareaof testing,questioning,or evenrevisiting its own
theoreticalpremises.Consequently, thereis aplurality of semioticapproachesto themedia,
cf. [399, p. 1f.].

The term ”medium” is usedin a variety of waysby different theorists,andmay include
suchbroadcategoriesas speechand writing or print and broadcastingor relateto spe-
cific technicalformswithin themassmediaor themediaof interpersonalcommunication,
cf. [95, Introduction]. Chandler’s own definitionof a medium”is similar to thedefinition
of asemioticsystemasasymbolicsystemwhichservesto supporttheconstructionof real-
ity” [94, p. 3]. Othertheoristsclassifymediaaccordingto thephysicalchannelsinvolved
(visual,auditory, tactile,olfactory, gustatory50). Humanexperienceis inherentlymultisen-
sory, yetevery representationof experienceis subjectto theconstraintsandaffordancesof
themediuminvolved.Peirce’sconsiderationof themediuminsteadof signshasoftenbeen
revisited,remindingusthatthestudyof thesignjust likethestudyof themediais thestudy
of the processof mediationbetweenourselvesandthe world outside,cf. [399, p. 3]. Of
course,every mediumis constrainedby thechannelswhich it utilizesandanawarenessof
this phenomenonof transformationby mediahasoften led mediatheoriststo arguedeter-
ministically thatour technicalmeansandsystemsalwaysandinevitably become”endsin

48Nöthshowssomeexemplarytranscodings,e.g.betweentheLatin alphabet,Morsecode,Braille alphabet(for
theblind) andthenaval alphabet,cf. [401, p. 223]. Janko demonstratesen-anddecodingtheASCII, theHuffman
code,errorcorrectingcodes,etc.,cf. [256, p. 16ff.].

49Accordingto DanielChandler, mediastudies,or ”the studyof themassmedia” is anoffshootof communi-
cationstudies,cf. [94, p. 2]. MediaTheory, ”a termwhichhasbeengainingcurrency in recentyears”is evenless
of anestablisheddisciplinethansemioticsor mediastudies:”Many of theconcernsof mediatheoryaresharedby
scholarsin avarietyof disciplines,includingtheanthropologists,linguistsandrhetoricians.[. . . ] And aparticular
kind of mediatheoryis alsoa concernof thoseinvolved in semiotics[. . . ] The best-known ’theorist’ of media
in thebroadestsense,MarshallMcLuhan(who enjoyedwidespreadpopularattentionin the1960sand’70s),can
hardlyberegardedashaving developedacoherenttheoreticalframework for thestudyof media”[94, p. 3].

50Buyssens[82] callsthesecategories“semies”.
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themselves” [95, Introduction].51.

The sameis true, of course,for hypermedianodes. While aural andvisual signsseem
to be privilegedin currenthypertext systems,otherchannelsarehelpful for the reception
of expressive signs. In mediatheory, the useof a certainchannel,or “medium” canbe
as importantas the messageitself. In his accounton ”the computer, hypertext and the
historyof writing”, JayDavid Bolter arguesthat“signsarealwaysanchoredin a medium.
Signsmaybemoreor lessdependentuponthecharacteristicsof onemedium– they may
transfermoreor lesswell to othermedia– but thereis no suchthing asa sign without
a medium” [68, 195f.]. Chandlerpointsto the fact that it would be morepreciseto say
that the signvehiclecannotbe without a medium,cf. [95, Signs]; [551, p. 17]. Hodge
andTripp note that, “fundamentalto all semioticanalysisis the fact that any systemof
signs(semioticcode) is carriedby a materialmediumwhich hasits own principlesof
structure”[228, p. 17]. Themediumis not “neutral”; eachmediumhasits own constraints
and,asUmbertoEco notes,eachis already“chargedwith cultural signification” [154, p.
267]. JohnFiskeinsiststhat“eachmediumis capableof transmittingcodesalongachannel
or channels”[408, p. 176] andthat “the physicalcharacteristicsof the channellimit the
mediumandcodesthat it cancarry”. For Schmauks,mediadiffer from eachotherin their
ability to illustrateabstractobjectsandconcepts52. SuchdifferencesleadEmileBenveniste
to arguethatthe“first principle” of semioticsystemsis thatthey arenotsynonymous:“We
arenot ableto say’ thesamething’ in systemsbasedon differentunits” [47, p. 235]. This
assumptionseemsevenmorestriking in theconsciousnessthat thegeneralschemeof the
communicationprocessis alwaysthesame(seefigure2.12).
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Figure2.12:Communicationprocess.Source:[153, p. 139].

As anapproachto communicationwhich focusesonmeaningandinterpretation,semiotics
challengesthereductivetransmissionmodel[480] whichequates”meaning” with ”message”
(or content),cf. [102,442,399]. Meaningis not ’ transmitted’to us– we actively createit
accordingto a complex interplayof codesor conventionsof which we arenormally un-
aware. Becomingaware of suchcodesis both inherentlyfascinatingand intellectually
empowering. We learn from semioticsthat we live in a world of signsandwe have no
way of understandinganything except throughsignsand the codesinto which they are
organized.Signsdo not just ”convey” meanings,but constitutean environmentin which
meaningsareconstructed.Generalizingthefindingsof thoseurbansemioticianswho have
highlightedthelimitationsof theLynchianandcognitiveperspective(cf. [198]), onecould
saythatmeaninggets”conceived”, not ”perceived” (seesection3.7.11). Semioticshelps

51This is a commoninterpretationof MarshallMcLuhan’s famousaphorism,”the mediumis the message”
[350,351], andhasevenledsometo presentmediaaswholly autonomousentitieswith ”purposes”(asopposedto
functions)of theirown. ”However, oneneednotadoptsuchextremestancesin acknowledgingthetransformations
involvedin processesof mediation.Whenweuseamediumfor any purpose,its usebecomespartof thatpurpose.
Traveling is anunavoidablepartof gettingsomewhere;it mayeven becomea primarygoal” [95, Introduction].
Thesereflectionsareimportantin theconsiderationof hypertext navigation,seesection3.7.

52”Medien unterscheidensich unteranderemdarin, inwieweit sie abstrakteObjektedarstellenkönnen. Die
Spracheist außerordentlichflexibel [. . . ]. Bilder hingegen könnenabstrakteObjektenur auf "semiotischen
Umwegen"darstellen”[473].
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usto realizethatmeaningis not passively absorbedbut arisesonly in theactiveprocessof
interpretation,cf. [63,399].

Lacanianpsychoanalysishasbeensuccessfullyappliedto mediatheory, e.g. the relation
of thespectatorto thecinemain general,cf. [225]. ChristianMetz, in his seminalstudyof
cinemaasTheImaginarySignifier, hastackledtheproblemof thepositionof thespectator
with respectto a film from within a Lacanianframework. His analysisstartsoff from the
notionof perception– ”The cinema’ssignifieris perceptual(visualandauditory)” [355, p.
42] – andgoeson to distinguishthe cinemafrom otherartsinscribedinto the perceptual
register(suchaspainting,sculptureetc.)by statingthatthecinemais ”more perceptional”
[355, p. 43] by involving moreperceptionalaxes.53

Semioticswill have to play a major role in thesuccessfulintroductionof gustatory, olfac-
tory andtactiledatainto (hyper-)mediasystems.Merrell makesclearthat thespecificaof
thosesensesmake themextremelyinterestingfor the humanunderstanding,learningand
interpretingof data:for example,”odors,andeventastes[. . . ] hardlyknow morethanlong-
term memory” and”touch is sort of at the crossroadsregardingsensorymodes”[353, p.
151, 157]. As the technologicalmeansfor their integrationare not yet available, most
researchersconcentrateonaudio-visualinputs:

”Images,languageandwriting arewhat’smeantwhenI talk of mediain the
narrow sense.They havebeenat thecentreof many philosophicaldiscussions
in thetwentiethcenturywhichweremostlyconcernedwith identifying oneor
moreof thesemediaasbeingabindingbasestructurefor humanunderstanding
of reality altogether, or – at the very least– asthe foundationof the world-
picturecharacteristicof Westernculture” [465].54

Thetransformationof theWWW from hypertext to hypermediaandtheevolutionof inter-
facesfrom symbolicto iconic (in Brown’ssense[77]), echoesthetransitionfrom asociety
of text to asocietyof the(moving) image. At this point theWebis primarily astaticvisual
medium,but higheraccessspeedsandtheconvergencewith othermedia,suchasTV and
radiowill bringmoretime-basedhypermediasoon,cf. [388,393].

As pointedout by Risak, optical presentationof homepagescan communicatea lot of
messagesto the user, cf. [442, 443]. Screendesignsthat resembleglossymagazinesand
brochuresrely of the eye-catchingquality of the image, andalsoon an immediate(and
easy)understandingof its meaning.In otherwords,thatwhatLangercallspresentational
immediacy55. The investigationof popularculturesis the realm of cultural studiesand
semioticsalike. Someaskif theintrusionof theimagecatapultsusbackinto anagewhen
mostpeoplewereeducatedby narrationandmuralson churchor cave walls andonly few
wereableto readandwrite. Othersfacethis developmentby tearingdown the wavering
distinctionsbetween”art” and ”nonart,” ”expressive” and”inexpressive” that have been

53Bignell arguesthat ”the wholeof our socialworld is pervadedby messageswhich containvisualaswell as
linguistic signs,or which areexclusively visual. Gestures,dresscodes,traffic signsadvertisingimages,newspa-
pers,television programmesandsoonareall kindsof mediawhichusevisualsigns.Thesameprinciplesunderlie
thesemioticstudyof visualsignsandlinguistic signs.In eachcase,thereis a materialsignifier, whichexpresses
thesignandamentalconcept,asignified, which immediatelyaccompaniesit” [63, p. 14].

54”The spectrumreachesfrom analyticphilosophy’s ’ linguistic turn’ andthe diversemisunderstandingstrig-
geredby Derrida’s earlyconceptof aphilosophical’grammatology’in therealmof postmodernthinking,through
to contemporaryproclamationsof a ’pictorial turn”’ [465].

55In Philosophyin a New Key, Langerwrites, ”Visual forms are not discursive. They do not presenttheir
constituentssuccessively, but simultaneously, so the relationsdetermininga visualstructurearegraspedby one
actof vision” [306], seesection2.2. MirceaEliadeputsit thisway in ImagesandSymbols: ”Imagesby theirvery
structurearemultivalent.If themindmakesuseof imagesto grasptheultimaterealityof things,it is justbecause
reality manifestsitself in contradictorywaysandthereforecannotbeexpressedin concepts.[. . . ] It is therefore
theimageassuch,asa wholebundleof meanings,that is true,andnot any oneof its meanings,nor onealoneof
its many framesof reference”[159, p. 15].
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obstructingtheway to awiderpanoramaonvisualcodes, cf. [160, p. 31f.]. Of course,this
questionfalls far beyond the bordersof this dissertation.Yet, a shortdisquisitionon the
stateof art in imagetheorymayclarify thepotentialof graphicsandphotosin hypermedia.

Elkins breakswith thetraditionof art history thatconcentrateson fine art imagesleaving
non-art,or ”informational images”56 to otherdisciplines,suchasarchaeology, cognitive
psychology, mathematics,philosophyof science.As ”art history is centrallypositioned
in theemerging field of imagestudiesbecauseit possessesthe mostexactanddeveloped
languagefor the interpretationof images”,existing art-historicalmethods”can embrace
imagesof any kind, from graphsto ideographicwriting” [160, p. 6]. Hetakesasonarchart
usedfor fishing (similar to figure 2.13) asan exampleof ”a compositeof very different

Figure2.13:Sonarchartof thewaterbeneatha fishingboat.Source:EagleElectronics.

routesof reference:It is an x-y graph, a naturalisticscene,anda collectionof symbols
for themotionof fish. It needsto beread,seen,anddeciphered,anda viewer mustswitch
betweenmodesof interpretationin orderto comprehendit” [160, p. 36]. RecurringonNel-
sonGoodman’sterminologyof ”routesof reference”( [195, p. 55-70]),Elkinsfindsmixed
routesof referencenot only in sonarchartsfor fishing,but also”on ancientartifacts,and
on contemporaryimagessuchascomputerscreens(which arepartly naturalisticpictures
andpartlynotations)”[160, p. 36].

Accordingto Elkins,nonartimagescouldbecallednotations,”if it werenot thattheword
hasbeencooptedby NelsonGoodmanto describeespeciallysystematicimagessuchas
printedmusicandLabanotation57” [160, p. 54].

In thecontext of hypertext, Goodman’snotationalcriteria58 concernthepresentationlayer
56”In general,arthistorytestsits boundariesby workingwith popular, medieval, andnon-Westernimages.But

the domainof imagesis substantiallylarger. In particularthereis anothergroupof imagesthat seemsto have
neitherreligiousnorartisticpurpose,andthatis imagesprincipally intended– in thedry languageof communica-
tion theory– to convey information.Thereis nogoodnamefor suchimages,which includegraphs,charts,maps,
geometricconfigurations,notations,plans,official documents,somemoney, bonds,patents,sealsandstamps,
astronomicalandastrologicalcharts,technicalandengineeringdrawings,scientificimagesof all sorts,schemata,
andpictographicor ideographicelementsin writing: in otherwords,thesumtotalof visualimages,bothWestern
andnon-Western,that arenot obviously eitherartworks, popularimages,or religiousartifacts. In general,art
historyhasnot studiedsuchimages.. . ” [160, p. 4]. Thus,”it makessenseto use”informational imagesascon-
venientlabelsratherthanasdefinitions,becausethey saylessaboutpicturesthanaboutthedisciplinesthatstudy
them” [160, p. 5].

57Labanotationis a standardizedsystemfor analyzingandrecordingany humanmotion. Mainly it is usedat
theatersto archive ballets.Theoriginal inventoris the(Austrian-)HungarianRudolf vonLaban(1879-1958).

58Goodmanlists five criteria of notation,of which two aresyntacticandthreesemantic. It is crucial that a
mathematicsymbolis syntacticallydisjoint, that is, thata markcannotbeassignedto two characters.Thenota-
tional systemitself mustalsobesyntacticallyfinitely differentiatedor articulate, i.e. differentsymbolsmustnot
bemistaken for oneanother. Furthermore,a notationmustbesemanticallyunambiguous, semanticallydisjoint,
andsemanticallyfinitely differentiated, or dense, cf. [194]. Veith Risakhasdrawn my attentionon theparallels
betweenthesyntacticrulesof notationandthescoperulesin computerprogramming.
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(the”run-time layer”) andthewithin-componentlayerof theDexter ReferenceModel (see
section3.4), as link markers must be clearly definedfor the userand lead to the right
link target. In order to displaynodecontents,thesenotationcriteria arerelevant for de-
sign questions,suchas typographyandcomputerfonts, questionnaires,etc. For Elkins,
Goodman’ssystembecomesinterestingat thepoint of breakdown.59

Figure2.14:Borromeanrings.Source:basedon [160, p. 86] and[101].

After several attemptsto formalizethe relationbetweenwriting, pictureandnotation, he
recurson Lacan’s idea of interlocking the registersSymbolic, ImaginaryandRealwith
Borromeanrings:

”For Lacan,Borromeanringsareasuggestiveimageof thestateof thepsy-
che, formed of encircledemptinessratherthanboundedpsychic’registers’.
The samecould be saidof the triad of writing, pictureandnotation. Inter-
lockedringsdojusticeto thecommonsensebelief thatall imagesaresomehow
related:A pageof text might fall on thecircumferenceof the’writing ring’ at
a point diametricallyopposedto the unnamedcenter, but even therewill be
intimatelyconnectedwith theotherrings” [160, p. 86].

Elkinsdistinguishessevenkindsof imagesonthewayfromwriting viapicturetonotation60,
cf. [160, p. 95ff.]. Of course,he is well aware that thereare overlappingsand hybrid
forms in the categories(writing, notation, picture)just aswell asin the imagetaxonomy
(allography, semasiography, pseudowriting, subgraphemics,hypographemics,emblemata,
schemata),cf. [160].

Wittgenstein’sBildtheorie61 (picturetheory)is,accordingto Elkins”the strongestandmost
consistentform of thedesireto havepicturesmakedeterminatesense”[160, p. 56]. Elkins
claimsthatWittgensteinwantsto demandof pictureswhatGoodmandemandsof notations.
While any further commentaryreachesbeyond the limits of this dissertation,I do agree
to Elkin’s claim that ”there might be goodreasonto reconsiderthe ’picture theory’ and
Wittgenstein’sTractatuslogico-philosophicusin light of contemporaryvisualtheory”[160,
p. 58].

Apart from hispicturetheory, Wittgenstein,especiallyin thePhilosophischeUntersuchun-
gen [549] wasinterestedin naturallanguageandits use. Wittgenstein,BertrandRussell,

59Kaplan/Moulthroptake asimilarpositiontowardsthebreakdown of thegraphmodelfor hypertext, cf. [268].
60Thiswaycouldbecalledalogocentricsequence,theostensiveprogressionfromapurepictureto thealphabet,

cf. [160, p. 86]
61Theideafor a theoryof theBild (hecouldhave tried Darstellungor Vorstellung, with their echoesof Hegel

andSchopenhauer)probablycamefrom GottlobFregewho writes”It would bedesirableto have a specialterm
for signshaving only sense– if we namethem,saypictures[Bilder], the wordsof anactoron the stagewould
bepictures;indeedtheactorhimselfwould beapicture” [178], citedin [160, p. 64]. For differentviewpointson
Wittgenstein’s Bildtheorie,cf. [236,250,87].
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Karl Kraus,Fritz Mauthnerandthe ViennaCircle wereall working on differentmodels
for a critique of language62 whilst Otto Neurathchallengedthe image: Neurathwas of
theopinion that the timesof linguistic dominancewereonceandfor all over andthat the
imagewould soontake that placeto solve epistemologicalconfusions,cf. [163, p. 17].
For him, imageshave two major advantages:They arenot dominatedby the systematic
fallaciesof naturallanguageandthey cantransgresscultural andlanguagebarriers.63 Of
course,his ”Bildstatistik nachder WienerMethode”andespeciallyhis InternationalPic-
ture Language,a true ”renaissanceof the hieroglyph”64 facesproblemsquite similar to
Wittgenstein’sattemptto formalizelanguagein theTractatus, cf. [548,549,88].

As a picturesaysmorethana 1000words65, many contemporarycultural theoristshave
remarkedon thegrowth of theimportanceof visualmediacomparedwith linguistic media
in contemporarysocietyandtheassociatedshifts in thecommunicative functionsof such
media: In an increasinglyvisualage,an importantcontribution of semioticsfrom Roland
Barthesonwardshasbeena concernwith imagisticaswell aslinguistic signs,particularly
in the context of advertising,photographyandaudio-visualmedia,cf. [95, Introduction,
Strenghts].
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Figure2.15:Countingtechnique.

Languagecandescribecomplicatedrelationshipseasily, e.g. ”your chanceof winning is
oneto a thousand”,ascomparedto a depictionof a signfor ”you win” besidea thousand
signsof ”you loose”,cf. [306]. We canonly counta restrictednumberof visual inputsat
themomentof seeingthem,like thenumberson a dice. This is alsoreflectedby a count-
ing techniquethat crossesout every fifth element,seefigure2.15. A basicpsychological
rule (that is often quotedin Webdesignclasses)saysthat the maximumwe cangraspat
a time is 7 elements,cf. [144,359]. Mathematicalnotationis explicitely tailoredto show
relationshipssuchas p � 1

1000. But whenthe formulaebecometoo complicatedandtoo
many factorsget involved, visualizationis neededagain: The endeavor to designbetter
charts,mapsanddiagramshasleadto Neurath’s ”WienerMethodederBildstatistik”, and
also to Bertin’s semiologyof graphics, cf. [385, 57]. Apart from methodsfor quantita-
tive datarepresentation, Otto Neurathworked on an InternationalPictureLanguagethat
becameknown asISOTYPE. The ideafor a picturelanguageis basedon the assumption
that imagescanhold thesameor evenadditionalinformationastext in a compressedand
intuitive form, cf. [50]. In his thoroughformulationof a semioticcritique of Neurath’s

62”All philosophyis ’Critique of language’(but not atall in Mauthner’s sense)”,[548, 4.0031].
63WhenI readabout”The Multicultural Promiseof Multimedia” at the Instituteof Afro-AmericanResearch

at Harvard University, I expectedan accountof the potentialof the imageto crosscultural bordersin a classic
ethnologicalsense. In fact, the staff of that institution, by ”doing things without words”, is hoping to bridge
the ”ever-wideningchasmbetweenthehyper-specializedworld of theAcademy, andthegenerationof students
accustomedto thedepth,paceandproductionvaluesof MTV andNintendo” [453, p. 62]! The renaissanceof
theimagein hypermediais thusnot only boundto globalizationandthebridgingof languagebarriers.Thevisu-
alizationof informationis alsoa perpetuummobilewithin our own languagesandcultures.Ulrich describesthe
timelesspower of theimage(or ratherthegramma): ”Die Zeit stehtstill [. . . ] KeineÜbersetzungist notwendig.
Bild kenntkeinefremdenSprachen.UnbeschadetderbabylonischenSprachverwirrungspricht[. . . ] dasBild aus
vorbabylonischerZeit” [522, p. 108].

64As Neurathwaspersonallyimpressedandinfluencedby hieroglyphandall otherkindsof picturelanguages,
hedid nothesitateto call hiswork on theISOTYPE systemasa renaissanceof thehieroglyph,[385, p. 642].

65This is truefor all non-verbalsensations,whichbelongto acertainkind of ”archaic” thinking,asformulated
in psychoanalystictermsby Ulrich: ”Am Bild (wie amTon,Geruch,Geschmack,dentaktilenSensationen,dem
Gleichgewichtssinn)arbeitetdie Sprachesichabunderreichtesnieganz”[522, p. 104].
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picturelanguage,Eschbachpointsto a numberof questionableassumptions,or ”myths”,
above all the myth of the visible, talking sign, cf. [163, p. 17]. As outlined in section
2.4, semioticsdefinesthesignnot asa tangibleobject, but asan invisible relationshipbe-
tweenthe signvehicle, the senseandthe referent. Eschbachconcludesthat therecanbe
no talking signs,as it is us who make themtalk. He introducesseven criteria that dif-
ferenciatelanguagefrom picture(Bild), mostof thembasedon alreadycited reflections,
cf. [306,173,416,368,154,548]. Theseconsiderationswill becrucialwhendescribingthe
renaissanceof theimagein theWorld WideWeb(seesection4.5).

Imagescannever be separatedfrom vision andsubjectivity. Imagesarepart of a mental
process,theresultof aninteractionbetweenphotographsandviewing subjects.Imagesare
productsof perceptionandthought,of semiosis. Thepowerof theimage, or, moreprecisely
theiconicsign, lies in its similarity to theobject: Nevercanadescriptionof a facebemore
precisethana photograph.Due to its presentationalform, the imagelacks translational
ability. While a sentencein Frenchcanbe translatedinto a sentencein English,thereis
no way to translatea painting into a sculpture,cf. [306, 371] For Eliade, to translatean
imageinto a concreteterminologyby restrictingit to any oneof its framesof referenceis
to do worsethanmutilateit – it is to annihilate,to annulit asan instrumentof cognition,
cf. [159, p. 15].

As theterm”picture” hasbeenusedsynonymouslyto ” image”, Elkinsrecurs(likeDerrida,
but for a distinctive reason)on theGreektermgramma. Thegrammainevitably playsinto
questionsof a technicalprocessof inscribing(graphein), by meansof a physicalprocess,
or with thehelpof anapparatusanda chemical/electronicprocess.Grammataarealways
relatedto questionsof verificationandtruth,cf. [160].

Grammataon the computerscreencan be classifiedinto photographicand graphicpic-
turesin digital form. The first category consistsof direct digital photographsandscans,
thesecondincludesall kindsof computer-generatedpictures(”syntheticor infographicim-
ages”[466, p. 121] createdon, or by the computer),suchasCAD pictures,diagrams,
bullets, arrows, graphs,etc. Yet, for the viewers, thesetwo categoriesareblurring to a
degreethat they cannotdecideanymorewhethera pictureis ”authentic”of not. This ”au-
thenticity”, in semioticalterms,is expressedasindexicality. Furthermore,digital pictures
areinfinitely reproducibleby anybody, asthereis no (needfor any) original, negative or
mould,cf. [140]. This totalabsenceof any ”auraof theoriginal” certainlygoesbeyondthe
reproductive techniquesknown to WalterBenjamin,cf. [44]. Thesameis true for digital
video andaudioclips (seesection3.4.4), and for future olfactory, gustatory, andhaptic
(hyper-)media66 (seesection3.7.10).

Photographyhasalwaysbeenanimportantdemonstrationmodelandcatalystfor semiotic
studiesas”the very ideaof a scienceof signs,of semioticdiscourse,relieson the’photog-
raphyeffect’. [. . . ] It is hardto imaginea scienceof signs,especiallyPeirceansemiotics,
developing in a pre-photographicage” [325, p. 57, 61]. In the early daysof photogra-
phy, few perceivedthat, like any imageor word, thephotographwasinherentlysymbolic,
possessedof meaning, andsubjectto interpretation.What appealedinitially to scientists
andartistsalike wasphotography’sfactualnature,its precisionandobjectivity, cf. [181, p.
11ff.]

”Semiotically, thecorrespondenceof thephotographicsignifierwith theobject
it depictsis groundedin whatPeircedescribedastheindexical andtheiconic
natureof photography”[397, p. 135].

66Olfactoryandgustatorysignvehicleshave a strongindexical relationto the referent,which will influence
futureusein hypermediaenvironments:e.g.,in our everydayexperience,we canidentify certainodors,even if
their sourcehaslong left the place. Thesemediawill stronglyenhanceour comprehension,aswe understand
throughthebody, cf. [302,353]; seesection4.3.2.
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Photographscorrespondto the depictedworld by their iconic naturebecause,as Peirce
[416, 2.281],putsit, ”we know thatthey arein certainrespectsexactly like theobjectsthey
represent.” In additionto this correspondenceby similarity, photographsalsocorrespond
to reality by their contiguity with the depictedobjectat the momentof their production.
He arguesthat thereis a ”physical connection”betweenthe signifier and its referential
objectsince”photographshave beenproducedundersuchcircumstancesthat they were
physically forced to correspondpoint by point to nature” [416, 2.281]. By this relation
of productivecausality, ”the photographicpictureis definedasanindexical sign” [397, p.
135]. Barthestakesupthisdebateby assertingthatphotography”alwayscarriesits referent
with itself” and(drawing on Sartre)that ”it is not possibleto perceive the photographic
signifier, but requiresa secondaryactionof knowledgeor of reflection” [39, p. 5]. The
dissociationof consciousnessandidentity, asin ”this pictureis not really me!”, leadsto a
certaindiscomfortwhenweseeourselveson photographs.67

It is primarily becauseof this indexical signaturethatwe tendto seein the photographic
signifieranaffirmationof theexistenceof thedepictedobject,”an emanationof pastreal-
ity” [39, p. 88]. As barefact,thephotographcontainsuninterpretedanalogdata.Oncethat
datais interpreted,thephotographtakesonmeaning, becomesasymbolfor apastor future
momentin thespace-timecontinuumwhich maybeeitherrememberedor imagined. As
symbol, the photographicimageunitesthe perceptionof time and spacein a single lo-
cus.Time, in this loop, doesnot rely on the movementof a clock but is insteadlocated
in thephysicalperiodicityof thephotograph.Barthes’exampleis a photographof Lewis
Paynewho hadtried to assassinatetheAmericansecretaryof statein 1865,andwasgiven
thedeathsentence.AlexanderGardnerphotographedhim in hiscell, wherehewaswaiting
to behanged.Lookingat thephoto,theviewerutters:”he is goingto die.. . ”68

Family photos,whichremindusof realsituationslivedin thepast,pressphotos,whichdoc-
umenta historicalevent,or scientificphotosaretypical Webcontent.They all show a real
world objectin all its details,they aretypicalexamplesof indexical photographicreference
andiconic correspondencebetweenthephotographicsignifierandits objectwhich testify
to thetruthpotentialof thephotograph,cf. [397, p. 135].

On thevery lastpagesof camera lucida, Barthesstatesthattoday’somnipresenceof banal
imageshasleadto a lossof theirauthenticity. Whathedid notknow wasthattwo yearsaf-
terhis bookcameout,photographyenteredanew stageof authenticity, or thelack threrof.
In aphotographfor theNationalGeographicmagazine,thepyramidsatGizaweredigitally
movedclosertogetherto fit the layoutof theFebruary1982issuefront cover. Thestatus
of thephotographicdocumentasevidenceis thuscalledinto doubt.While manualfalsifi-
cationof photographyis nearlyasold asthemediumitself69, laying handson anoriginal
(authenteô– to have full power or authorityover sth.) hasentereda new stagewith the
arrival of ”postphotography”:”Digital technologiesput into doubtthenatureandfunction
of thephotograph-imageasrepresentation. Theessenceof digital informationis that it is
inherentlymalleable.[. . . ] Throughtechniquesof electronicmontageandmanipulation,

67It alsoleadsBathesto reformulatethe importantquestionof who owns the photograph:the subjector the
operatorof thecamera?The”visual trace”,accordingto Barthes,belongsto its subjectmorethanany rendering
or interpretation(i.e. painting,drawing), an interestingassumptionin timesof increasingbattlesfor intellectual
rights over everything, including ”electronictraces”calledhyperlinks. For copyright issueson the WWW, see
section4.7.3.

68”. . . I readat thesametime: Thiswill beandthishasbeen;I observe with horrorananteriorfutureof which
deathis at stake. By giving me theabsolutepastof theposethe photographtells medeathin the future. What
pricksme is thediscovery of this equivalence”[39]. Olivieri Toscani’s Deathrow campaignfor Benettonplays
on thesameeffect.

69”Everyoneknowsthatphotographiccorrespondencecanbemanipulated.[. . . ] Thisdeceptive potentialof the
mediumwasrecognizedearlyin thehistoryof photographyandmadeuseof in techniques,suchasretouch,color
filtering, solarization,doubleexposure”,cf. [397, p. 135]. EmpressElisabeth”Sissi” of Austriahadherportrait
of 1863retouchedinto a family portrait of 1875,to quoteonly onecase.The sameis true for the relationship
betweenscriptureand falsificationof written documents,which washighly commonin the Middle Ages,see
section4.7.3onauthenticityin theWWW.

http://www.benetton.com
http://www.benetton.com/press/sito/press_releases/press2000/communication/moreting.html
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what we oncetrustedaspicturesof reality cannow be editedandalteredseamlesslyand
undetectably”[446], cf. [238, 237]. Digital imagingtools have openedwhole new vistas
for the manufactureof fakes,fabricationsandmisinformationwhich have grown into the
hypertextual informationcorpusof theWWW. In 1980,Barthesdescribedhow thechemi-
cal processkeepstheghostlytraceof pastmoment,photography’sconnectionto death,its
mortality throughfading(thereversionof thechemicalprocessthathasproducedthephan-
tasma)andtheimage’s lossof authenticity. Only two yearslater, therelationshipbetween
the photographicimageandits referenthasbeensubverted,”leaving the entireproblem-
atic conceptof representationpulverized[. . . ] anddestabilizingthe bondthe imagehas
with time,memoryor history”. What it ”representsis a fundamentaltransformationin the
epistemologicalstructureof ourvisualculture” [150, p. 37].

Onemight arguethat the postphotographicconstructionof meaningis only a technically
potentializedquestioningcenteredon whetheror not thetruth is present.70 Yet, ”synthetic
or infographicimages”[466, p. 121]arenomorethetraceof alight beamemittedby apre-
existingobject,capturedandfixedby adevicethatis eitherchemicallyphotosensitive(pho-
tography, film) or electronic(video,digital camera),cf. [39,397,85]. By meansof Com-
puterAided Design(CAD), it is feasibleto reversethe processandto producean image
ex nihilo. The computernot only simulatesan imaginarypieceof film (the imagemem-
ory), but alsoanimaginarycamera– anda rich phantasmagoriaof computedchimerajust
waiting to bephotographed.Thecomputer-generated– asopposedto computer-inflected,
cf. [325, p. xviii] – grammadisinheritsphotographyfrom its legacy of truth andsevers
its umbilical chordto the body of pastreality, cf. [446, 19, 149]. The fact thatmany still
trustthesetest-tubepicturesmakestheissueanevenmoreticklish one:”. . . whilst digital
imagingtechniquesareincreasinglyerodingtheindexical of photographicimages, it is ar-
guablethat it is theindexicality still routinelyattributedto themediumwhich is primarily
responsiblefor interpreterstreatingthemas’objective’ recordsof ’reality”’ [95, Signs].

Lunenfeldnotesthat”the developmentof electronicimagingtechnologies,of whichdigital
photographyis but onepart,hasposeda challengeto boththeconceptionof semioticsand
thedisciplineof arthistory” [325, p. 57]:

”In this, thedigital photographmustnow betreatedashaving thesamevalue
(or lack thereof)asa written text. We have thusreturned,in somesenseto the
aestheticof thepre-photographicera.. . ” [325, p. 61].

For Santaella,”the postphotographicparadigmis theuniverseof thefugitive, theuniverse
of puretime,thusreversibleandcapableof beingrestartedatany time” [466, p. 131]. From
thesemioticsof the”dubitative image”,it is only a smallstepto the”camerarasa”[325]:
Thedoorto virtual reality (VR) standswideopen71 while thedoorto authenticityhasto be
resealedwith evernew passwordsandencryptiontechniques72.

Besidesgeneralsemioticinterest,theseissuesbecomeimportantin connectionwith the
constructionof, andnavigationin hypermedia: ContentBasedRetrieval (CBR) andCon-
tent BasedNavigation (CBN). More precisely, linking (partsof) a pictureto relatedpic-
tures,beit by handor automatically, draw onthesamesyntacticdimensionsasthequestion
”Canpictureslie?”:

”In language,only sentences,and not individual words, can be true or
false. The statementThecat is on the mat may be true or false,but not the

70”The morerecentdevelopmentsin computergraphics,with thenew possibilitiesof shapeblending,distortion,
simulation,andothermodesof digital imagemanipulationhave greatlyincreasedthis deceptive potentialof the
medium”,cf. [397, p. 135].

71Thequestionif hypertext shouldberepresentedby or integratedinto virtual reality interfaceshasbeenwidely
discussed,aswill bepointedout in sections3.4, 3.4.3and4.4.

72Theindexical attributesof thepassword aretreatedin sections3.6and3.5.
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individualwordscatandmat. Truthvaluescanonly bederivedfrom sentences
or propositionsin which a subjector argumentis in a syntacticrelationto a
predicate. Is it possibleto discover similar syntacticconjunctionsof visual
signsin pictures?”[397, p. 137].

Sincethereareno wordsnor verbalpropositionsin pictures,Nöth proposesPeirce’s more
generalsemioticterminology: rheme, asthe moregeneralsemioticequivalentof words,
and dicent, as the generalequivalentof propositions(seesection2.4). The questionis
then,”can picturesfunctionasautonomousdicenticsigns,or do they only consistof rhe-
maticsigns?Do picturesonly representobjects,or canthey representobjectstogetherwith
predicationsabouttheseobjects?”[397, p. 137]. Nöth tries to invalidatethe logocentric
argumentsfor a negativeanswerto thesequestions,asthey arecontextual incompleteness,
non-segmentability, anddicenticvagueness.

The first logocentricargument,contextual incompleteness,was first exposedby Gom-
brich [192] andreformulatedby Muckenhaupt[370]. It impliesthatonly whena pictureis
accompaniedby a captionor labelcantheresultingtext-picturemessageconvey a trueor
falseproposition.73 Thecaptionbelow figure3.6 (on page84) couldserve asanexample
for thisargument.Landow’srulethat”link edgraphicmaterialsmustappearwith appended
texts that enablethe userto establisha relationbetweenfile of departureandthat of ar-
rival” touchesthis issue,but doesnot solve thetheoreticalproblem[303, p. 99]). Against
this ”logocentricthesisof thedicenticincompletenessof pictures”,Nöth arguesthat ”the
functionof picturesin text-picturecombinationssaysnothingaboutthesemioticpotential
of picturesseenwithout labelsor captions”.

”The thesisthatpictorial messagescanonly becompletedby their verbalan-
chorageis ratheranindicatorof thelogocentricbiasto befoundin thecurrent
theory of pictorial representation. In fact, althoughpictureswithout verbal
anchoragemay have becomerare in our ageof multimediacommunication,
suchpictorial messagesareby no meansuncommon.In pictorial genressuch
a paintings,family photos,or touristicslides,the lack of verbalanchorageis
eventherule” [397, p. 138].

The secondargumentagainstpicturesasautonomousdicenticsigns,non-segmentability,
is developedin JerryA. Fodor’spaper”Imagistic Representation”[173]. Fodorconcludes
that no pictorial languagecould exist becausethe linearizationof argumentsand predi-
cateswouldpreventsuchpictorialwordsfrom beinginterpretedasapropositionalwhole.74

Nöth’scounter-argumentis that”Fodorcommitstheerrorof projectingthelinearityof ver-
bal languageontothevisualdomainwheresimultaneityis thestructuralprinciplerelating
the rhematicelementsin question”[397, p. 139].75 Here,of course,Nöth is in line with
Langer’sdichotomyof discursive linearity vs. presentationalimmediacy (seesection2.2).

73While in theearlyMiddle Ages,thefunctionof scribeandartistwereoftenunitedin oneperson,in thelate
fourteenthcentury, it will havebecomelesscommonfor lay illuminatorsto bescribesaswell, thoughnotentirely
unknown, cf. [7, p. 16]. In scientificandnews publications,figureswithin the text may have beenelaborated
by the authorhimself or borrowed from others. This holds true for photographicreproductionsaswell as for
diagramsandothergraphicalillustrations,cf. [94, p. 190ff.]. The foliage andcarpet-like texture in medieval
manuscriptsandthedrolleriesoftenblur with calligraphy:Themarginaldrawingsof Dürer’s Bookof Prayersfor
EmperorMaximilian show caseswherethefrontiersbetweenornamentandcontentseemto vanish,cf. [22]. The
sameis truefor illustratedinitials.

74Fodor’s exampleis: ”Supposethat, in Iconic English,theword ’John’ is replacedby a pictureof Johnand
the word ’green’ is replacedby a greenpatch. Thenthe sentence’John is green’comesout as(say)a picture
of Johnfollowed by a greenpicture. But that doesn’t look like John’s beinggreen;it doesn’t muchlook like
anything” [173, p. 65].

75”Would not thephotoof our greenJohntestify to his unusualcolour in anevenmuchmoreconvincing way
thantheverbalstatement’John is green’?We claim that theargument’John’ andthepredicate’is green’must
thusbesoughtin pictorial simultaneityandnot in contiguity” [397, p. 139].
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For his InternationalPictureLanguage, Neurathhasmasteredthis problemwith the ”in-
vention” of compoundsigns:Thepictographfor ”worker” combinedwith thepictograph
for ”miner’s hammer”generatesthe ”miner”, cf. [163, p. 20]. Yet, Eschbach’s semiotic
analysishasshown otherfrontiersof thepicturelanguage,cf. [163].

Thethird syntacticargumentagainstthepossibilityof assigningtruth valuesto picturesis
theargumentof dicenticvagueness:”This argumentclaimsthatpictorial messagesareso
ambiguous,vague,andpolysemousthatthey cannotserve to proveany truth or falseness”
[397, p. 141]. Both GombrichandFodorhave defendedthepoint of view thatwe cannot
expresspictorially whetherwe mean’ the’ cat (an individual) or ’a cat’ (a memberof a
class).Nöthclaimsthatthis argument,which crucialfor CBR/N, ”is clearlylogocentric”:

”It doesnot askwhetherpicturescanconvey statements,but askswhether
it canconvey thesamestatementasagivensentence.Theanswerwouldbedif-
ferentif thepicturewerethepoint of departurein thecomparisonwith verbal
statements.A particularphotographof acatonamat,beinganindexical sign,
is certainlyin thefirst placeaboutanindividualcatandnotaboutamemberof
aclass.[. . . ] Theindividuality of thecatandthematanbeeasilyidentifiedin
many details”[397, p. 141].

AgainstGombrich’sandFodor’sview thatpictorialpolysemypreventspicturesfrom being
vehiclesof truth, Nöth arguesthat a messagewhich conveys a plurality of factsabout
the world mustnot thereforebe lesstrue thana messagethat conveys only a singletrue
statement:”Neither polysemynor ambiguitycanthusbe acceptedasgeneralarguments
againstthetruthpotentialof pictures”[397, p. 142].

Verballanguagemustserve asa meta-languagefor visualsignsbecausethereis no meta-
imageto describeor analyzeanotherimage. Sign languages,suchas the sign language
for deaf peopleor the Braille notationfor the blind, have to be learnedjust like verbal
languageandshareits arbitrarycharacter. Pictogramsdo not sharethis arbitrariness, and
they canshow abstractconceptsonly on”semioticdetours”[473], e.g.takingadvantageof
metonymic relations.

While Eschbach[163] hasperformedasemioticanalysisof Neurath’sInternationalPicture
Language(IPL), Schmaukshasanalyzedthesamesetof questionsin connectionwith pic-
turedictionaries,e.g. Graf’s ”point it” [200] andLangenscheidt’s infamousOhneWörter-
Buch [1], cf. [471, 472, 473]. Schmauksfollows Baldinger [27] in stating that dictio-
nariesfollow a semasiologicorder (they list wordsalphabetically),while picturedictio-
nariesfollow an onomasiologicstrategy: They arrangethe world in clusters(such as
the OhneWörterBuch’s section”caseof emergency”, seefigure 2.16) or time-lines,cf.
[27,471,472]. Thesameis truefor hypermediasystemsthatarebasedon graphicnaviga-
tion. Yet, in hypermediainterconnectedsubjectsandstructuresdo not have to beflattened
out into asequentialorder, seesection3.5.

A symbol(especiallyin thestrict senseof Peirce’s terminology)shouldhave aslittle con-
notationsaspossiblein orderto functionasa sign.76 But most”natural” symbols(suchas
animals,colors,etc.) arehomonymousin differentcontexts andcultures.Think of or the
color white asthesymbolof joy (in Westerncultures)vs. grief (in certainAsiancultures),
cf. [442]. Or, theeagleasa symbolfor freedom,strength,speed(figure2.17a),but alsoas
anemblemfor institutionsandcountries(figure2.17c). In theform of a spreadeagle,the
eagleappearsasa heraldicemblemon flagsandseals(figure2.17b, d).

76Langerclaimedsimilar restrictionsfor theappealof the”symbol” (in Langer’s generalsenseof theterm),as
signifiersthatbecometoo appealingdistractour attentionfrom their signified: If a real,ripe andjuicy pearwere
to beusedasthesymbolfor opulence,only few of uscouldconcentrateon its semanticvalue:”The power of the
symbollies in its scarcityandindifference”[307, p. 83].
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Figure2.16:Langenscheidt’sOhneWörterBuch.Source:[1, p. 28].

(a) The "Bald Eagle, Symbol
of Freedom series". Source:
www.frankmillerfineart.com

(b) Official Ger-
man flag. Source:
www.fotw.ca/flags/de.html

(c) Seal of the US De-
partment of Justice.
Source:www.usdoj.gov

Figure2.17:Depictionsof eagles.

Symbolsfor non-visualconceptstendto be gestaltsthat canbe recognizedat first sight
(think of company logosandroadsigns),while picturesthat triggertheveredictionmech-
anisminvite theeye to travel throughthepicturespace77:

”V isualcommunication,whenit doesnot consistof therepresentationof sig-
nalsfrom a preestablishedcodethatwasoriginally nonvisual(roadsigns,for
example),takesplacein thecontinuousandyet, in thecontinuousof thevari-
antswe candefinethosefew marksof veredictionusedto establisha constant
correlationbetweenthecontentandthatof expression”[85, p. 149].

Whencomparedto theemblemof the Germanflag (2.17b), the print of the ”Bald Eagle,
Symbolof Freedomseries”whichshows”majesticBaldEaglespoisedabovefour of Amer-
ica’s mostspectacularwaterfalls” (figure2.17a) demonstratesthis longingfor expression:

77Ulrich seesa parallelbetweenthis visualexplorationof a pictureandthediscursive linearity of the parole:
”. . . dasUmherwanderndesBlicks im gemalten,gerahmtenimaginärenRaum– erweistsich,kaumdasswir uns
desSehensbewusstwerden,alsvon innerenRedeströmenbegleitet” [522, p. 101].
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Theheroicprint is rich in narrative details,it ”triggersa mechanismof veredictionof the
representation”[85, p. 148].78

Thejourney (or, navigation)throughthis kind of picturesis led by thecompositionof the
picture,but alwaysinfluencedby thedirectionof reading,i.e. left-to-right79 in theLatin-
basedlanguages:

DasAugewird belegt vonderSchrift [. . . ] Auf derBildflächeschreibtsichdie
Leserichtungein. [. . . ] Möglicherweisekönnenwir Bilder ausSchriftkulturn
mit andererLeserichtungdeshalbgarnicht ’richtig’ lesen”[522, p. 101].

Theseissuesrelateto the theoreticalproblemof humanandartificial interpretationof vi-
sual information (seesection3.7.10) and the implementationinto hypermedia, suchas
ContentBasedNavigation(CBN), andRetrieval (CBR). In this case,thepictureindicates
the hyperlink behindit, seesection4.6. In otherwords,besidestheir denotations,these
imagesandwordson thescreenpoint to contentthatis connectedto themvia links. It has
beenarguedthat following links equatestheprocessof (unlimited)semiosis, cf. [95,346];
seesection2.5on unlimitedsemiosisand3.5on hypertext semiotics.

Messarisclaims that ”with regard to images,most peoplein most societiesare mostly
confinedto the role of spectatorof other people’s productions”[354, p. 121]. Even if
thearrival of (post-)photographyhaschangedthesituationsignificantly, mostpeoplefeel
unableto draw or paint. For Chandler, this is a legacy of an educationalsystemwhich
still focusesalmostexclusively on the acquisitionof onekind of symbolic literacy (that
of verballanguage)at the expenseof mostothersemioticmodes(in particularthe iconic
mode):

”This institutionalbiasdisempowerspeoplenot only by excluding many
from engagingin thoserepresentationalpracticeswhich are not purely lin-
guistic but by handicappingthemascritical readersof the majority of texts
to which they areroutinelyexposedthroughouttheir lives.A working under-
standingof key conceptsin semiotics– includingtheir practicalapplication–
canbeseenasessentialfor everyonewhowantsto understandthecomplex and
dynamiccommunicationecologieswithin which we live. Thosewho cannot
understandsuchenvironmentsarein thegreatestdangerof beingmanipulated
by thosewho can” [95, Strenghts].

Chandlershareshis moderatelypansemioticview with Bill Nichols,who putsit, ”As long
assignsareproduced,we will beobligedto understandthem. This is a matterof nothing
lessthansurvival” [386, p. 8].

Potentially, semioticscould help us to realizedifferencesaswell assimilaritiesbetween
variousmedia.It couldhelpusto avoid theroutineprivilegingof onesemioticmodeover
another, suchas the spoken over the written or the verbal over the non-verbal, cf. [95,
Strenghts].

78Caneparo/Caprettinimeanby verediction– in accordanceto Greimas– that the imagepointsoutwards”to-
wardsacertainreality, or rather, acertainconceptof reality” [85, p. 148]. Thedesignof theGermanflag follows
thetraditionalheraldicnotationfor flagsandemblems.Therefore,it canbedescribedpreciselyin a specialized
vocabulary whichmostlyderivesfrom mediaeval or NormanFrench.Thesealof theUSDepartmentof Justiceis
amixtureof modes:It depictsheraldicelementsin a illusionistic manner.

79”The horizontalandvertical axesarenot neutraldimensionsof pictorial representation.Sincewriting and
readingin Europeanculturesproceedprimarily alongahorizontalaxisfrom left to right (asin Englishbut unlike,
for instance,Arabic,Hebrew andChinese),the’default’ for readingapicturewithin suchreading/writingcultures
(unlessattentionis divertedby somesalient features)is likely to be generallyin the samedirection. This is
especiallylikely wherepicturesareembeddedin written text, asin thecaseof magazinesandnewspapers.There
is thusa potentialsequentialsignificancein the left-handandright-handelementsof a visual image– a senseof
’before’ and’after’.” [95, SyntagmaticAnalysis];cf. [18].
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2.8 Textuality

Languageandwriting are,for Saussure,two distinctsystemsof signsandthe secondex-
ists for thesolepurposeof representingthefirst, cf. [469, p. 28]. Hence,languagein the
broadestsensenotedabove (section2.6) is asmuchan instrumentof thoughtasit is one
of communication.80 Colapietrounderlines”the importance(perhapsevenparamountim-
portance)of spokenandwritten language;thevarietyof irreducibledifferentsignsystems
usedby humanbeings;andthelikelihood,if not inevitable,of interplayamongthesesign
systemsin any actualprocessof humanthinking” [102, p. 129].

The phonocentrism81 which wasallied with Saussure’s suppressionof the materialityof
the linguistic sign waschallengedby JacquesDerrida [136], who attacked the linguists’
privileging of speechover writing.82 Whilst Barthesalsosoughtto revalorizethe role of
thesignifierin theactof writing, cf. [37,94], Derrida’sgrammatology, ”a scienceof writing
beforeandin speech,” wasdesignatedto challengethephonocentricbiasof semioticinves-
tigation.For Derrida,writing ”signifiesinscriptionandespeciallythedurableinstitutionof
a sign” [136, p. 44]. Sounderstood,writing (oftencalledarche-writing)becomesnothing
lessthananequivalentof semiosis, or signaction,cf. [102, p. 206]DerridausestheGreek
wordgrammato breakwith theview thatour (Latin) alphabetcandescribeeverymeaning-
ful linguistic unit (morpheme) by meansof a soundphoneme— arguing that différance,
but alsohyphens,commas,periods,quotesetc.provetheprevalenceof writing overspoken
language.An interestingexamplein theInternetageis themetaphoricdescriptionof the@
signin many languages,rangingfrom animals(snail,worm,little dog,horse)to bodyparts
(elephant’s trunk, monkey’s tail, cat’s foot, pig’s ear) to food (rollmopsherring,strudel,
cinnamonroll, pretzel);cf. [224], seesection4.5.

traceis anotherterm occupying an importantplacein JacquesDerrida’s grammatology.
tracehastheplacein Derrida’sgrammatologythatthesignhasin FerdinanddeSaussure’s
semiologyandin CharlesS.Peirce’ssemiotic.83 In someways,Derrida’stheoriesseemtoo
closeto traditionalsemioticsasto bede(con)structive,cf. [534]. As in thecaseof spacing
anddifference: ”Without spaceor spacing,semiosiswould be also impossible: If none
of the wordson this pagewerespacedapart,therewould be a blot of ink, but no words
(or graphicsigns)” [102, p. 197]. However, writing oneletterafter theotherwithout any
spacingat theword-boundryis still legible(but notalwaysnon-ambiguous).Thisis proved
by medieval manuscriptson theonehandandtheTuringmachineon theother.84

Textuality is usedtodayin a verybroadsenseto covernotonly verbalbut alsootherforms
of communication. Hereit shouldperhapsbenotedthata ”text” canexist in any medium
and may be verbal, non-verbal,or both, despitethe logocentricbias of this distinction.
The term text usually refers to a messagewhich hasbeenrecordedin someway (e.g.
writing, audio-andvideo-recording)so that it is physically independentof its senderor
receiver. This assemblageof signs(suchas words, images, soundsand/orgestures)is

80”This observationbringsuptheimportantquestionof whethertherecanbethoughtapartfrom languagetaken
in thenarrowersenses(specifically, asasystemof verbalsignsor, evenmorenarrowly, asystemof spokensigns).
[. . . ] For CharlesPeirce,all thoughtis in signsthoughnot necessarilyin words” [102, p. 129].

81”Languageis hereconceivedasa formal systemof auditorysigns.This view of languagehasbeenrecently
characterizedasphonocentric(from Greekphonema,speech),sinceit focusesprimarily or exclusively onlinguis-
tic signsassoundimagesor auralforms” [102, p. 206].

82FromPlatoto Lévi-Strauss,thespokenwordhadheldaprivilegedpositionin theWesternworld-view, being
regardedasintimately involved in our senseof self andconstitutinga signof truth andauthenticity. Writing had
traditionallybeenrelegatedto a secondaryposition. In seekingto establishGrammatology[136], or thestudyof
textuality, Derridachampionedtheprimacy of thematerialword,cf. [95, Signs].

83”If a thing never left a traceof itself it couldnever beknown, nor could it serve asa signof anything else.
Thus,without visible or tangibleor, in someotherway, perceptiblemarksor traces,semiosis(or sign action)
would beimpossible”[102, p. 197].

84For medieval manuscripts,cf. [7]; for theTuring machine,e.g.[256, p. 339ff.]. I owe this insight to Veith
Risak.
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constructed(andinterpreted)with referenceto theconventionsassociatedwith agenreand
in a particularmediumof communication.

A distinctive featureof this newly emergeduseof text is that the derivationof this word
from the Latin texture (”to weave”) andtextum(”web”; ”texture”) appearsto inform this
use.The text is somethingwoven;but now readersjoin authorsor writersastheweavers
of texts. That is, theemphasisis on the text asanopenandperhapsevenunfinishedpro-
cess. The logical extensionot this argumentis, of course,hypertext. Hartmannclaims
that ”the act of writing” [94] haslost valuein this systemto the notionsof ”media” and
”information”:

”Die Schrift erfüllt nicht längerdie ihr angestammteRolle dersozialenRegu-
lation. Dieseübernimmtjetzt derInformationsbegriff ” [221, p. 47].

Intertextuality is a term introducedby JuliaKristeva andwidely adoptedby literary theo-
riststo designatethecomplex waysin whichagiventext is relatedto othertexts,cf. [102, p.
123]. Justasthereis nosignapartfrom othersigns,therearenotextsapartfrom othertexts.
In Kristeva’s words,”every text is constructedasa mosaicof othertexts, every text is an
absorptionandtransformationof othertexts.85 The notionof intertextuality comesto re-
placethatof intersubjectivity” [291, p. 146]. Intertextuality hasbeenappliedto hypertext
by variousauthors,cf. [68,304,538,346]; seesection3.5. In thecontext of semiotictext-
analysis,”syntagmaticrelationsreferintratextually to othersignifiersco-presentwithin the
text, whilst paradigmaticrelationsrefer intertextually to signifierswhich areabsentfrom
thetext” [95], cf. [469, p. 147ff.].

2.9 Computer Semiotics

While someauthorsstill try to fix thebasementof thesemioticbuilding, othersalreadyuse
it asa platformfor furtherexplorations.Evenfieldsof studiesthathave long ignoredthe
semioticapproachhavenow integratedthis wayof thinking into their sciences.86

”We have to realizethat computer-basedsignshave their own characteristics
thataredifferentfrom texts,picturesor movies.However, semioticscanserve
asachannelfor transferringinsightscreatedin [the] oldermediumto thenew
emergentone” [11].

At theinterfaceof SemioticsandComputerScience,it is importantto distinguishbetween
”ComputerSemiotics”and”ComputationalSemiotics”: the formerbeingtypical of P. B.
Andersen’swork whichusessemioticsto analyzeanddesignsystemsfor use,thelattertries
to groundout semioticsin cognitive/computationalprinciples.Andersen[8,10,9] defines
theuseof semioticsin computerscienceasfollows:

”The coreof [traditional] semioticsis the sign that integratesa physical
(thesignifier) anda psychicside(thesignified). Therefore,semioticscantalk

85Hypertext hasevokedtextile metaphors, cf. [217] but Schneider/Berzhaveshown thattheweaving metaphor
breaksdown whentakenliterally, cf. [475]. This will beshortlyexposedin section4.1on theWWW metaphor.

86JonathanAlexanderdescribesthedifferencebetweenhis lecturesof Bibliographyin 1983andthepublication
he turnedtheminto asa resultof thesetendencies:“At thesametime, meaningcanno longerbe thoughtof as
closed,unvarying or static,asin earlier iconographicstudies.Herethe influenceis apparentof semiology, the
studyof signs,aswell asof currentswhich canbe broadlycharacterisedasstructuralistandpost-structuralist.
Theseapproaches,especiallyinfluentialin literarystudies,arenow atlastbeginningto affectourstudiestoo” [7, p.
2].
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aboutrepresentations(thealgorithmsanddatastructures)aswell astheuser’s
interpretationof theserepresentations,but it doesso with a particularfocus,
namelythe sign. Thus,only thosepartsof the computationalprocessesthat
influenceinterpretation,andonly thosepartsof the interpretationthatarein-
fluencedby thecomputation,canbeanalyzedby semioticmethods”[11].

For Andersen,the importantdifferencebetweenthe systemmodelandthe user’s simply
signifiestwo interpretationsof the samesign-complex producedtwo groupsthat access
differentpartsof it (designeranduser). Thus,computersemioticssometimesenforcesa
reinterpretationof technicalissues,e.g. many processeswhich computerscienceseesas
datastorageandretrievalarereallycommunicativeprocessesfrom asemioticpointof view,
cf. [9,11].

ComputationalSemioticsattemptsto implementfeaturesof semioticsystems,asoutlined
section3.7.10. BurghardRieger’s work presentsa fuzzy linguistic approachin Compu-
tationalSemioticsand SemioticCognitive Information Processing(SCIP) systems.His
computationalsemioticmodelsin cognitive linguistics(combiningthe semioticwith the
cognitive paradigm) aim at simulatingtheconstitutionof meaningsandthe interpretation
of signswithout their predicative andpropositionalrepresentationswhich dominatetradi-
tional researchformatsin syntaxandsemanticssofar, cf. [435,436].

Otherstudiesin computersemiotics(partly includedin Andersen’s updatedbibliography,
cf. [9, 7ff., 433ff.]; [12]) have beencontributedby Figge[167], Wallmannsberger [531],
Zemanek[555], Nadin[372,374], Souza[127] andcollectedin [399,402,33,128].

”Semioticsprovidesuswith a potentiallyunifying conceptualframework
and a set of methodsand termsfor useacrossthe full rangeof signifying
practices,which includegesture,posture,dress,writing, speech,photography,
film, televisionandradio” [95, Strenghts].

Andersenhaswidenedthis spectrumwith his computersemioticsapproach.In this disser-
tationI intendto provethesemioticapproach’sapplicabilityonhypertext andhypermedia.
Hypermediacombinesdifferentsemioticchannelswith an interactivity andthe construc-
tion of meaningby concretelinkage. Thus,hypertext semioticsshouldbeseenasa forti-
fication of the connectionbetweenthe mediasemioticapproachandcomputersemiotics,
cf. [399,13,63,9].

Theimportanceof semioticsfor theconstructionof thenext hypertext generation,theSemi-
otic Web,hasbeenpointedout by JohnF. Sowa,cf. [502,499,500,501]. In his lectureon
signsandprocessesasthefoundationsfor ontologyat theViennaUniversityof Economics
andBusinessAdministration(WU Wien), Sowa proclaimedWittgenstein,Whiteheadand
Peirceasthefoundationsfor his researchonArtificial IntelligenceandtheSemanticWeb.

In his seminalwork on computersemiotics,Andersenadaptsandextendsthestructuralist
methods:”Since the birth of structuralism,a recurrentquestionhasbeento what degree
is our praxis as humanbeingsgovernedby underlying’systems’and ’structures’? Are
humansjust mediathroughwhich structuresaremanifested?– or asLévi-Strausshasit:
humansdonot think in myths,mythsthink in humans,andwithout theirknowledge”[9, p.
134]. Andersennamesthe growth of bureaucracy andthespreadof computersashaving
furnishedsomeof thematerialmotivationfor structuresandsystems:

”. . . the life of the ordinarywageearneris governedby large, unintelli-
gible structuressuchasstateandthecompany thatmake decisionsbehindhis
back,decisionsoverwhich hehasvery little influence[. . . ] We receive letters
untouchedby humanhand,decisionsaboutour financialaffairsaremadeby

http://www.wu-wien.ac.at
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computersin thetaxdepartment[. . . ] Thecomputeris seenastheincarnation
of the impersonalsystemthat functionswithout humanintervention” [9, p.
135-135].

Ruhsspeaksof computersas”transitionalsubjects”,or appareillagessosiesin reference
to Winnicott’s transitionalobject, cf. [456]. The areadescribedby Winnicott as being
betweenthethumbandtheteddybear, betweenoral erotismandtrueobjectrelationshipis
part of a conceptualizationof the areaof transitionalspaceandtransitionalobjects.This
conceptcanlink andbe a bridgebetweenthe inner andouterworlds, a placewherethe
two interactuninterruptedwith the help of the first ”not-me” possession,asperceivedby
the infant, the third areaof experience,cf. [546, p. 89]. Put simply, a transitionalobject
is a baby’s favorite ”toy”, suchasa pieceof cloth that is treatedasif it werestill a part
of thebaby’s body, anobjectaffectionatelycuddledaswell asexcitedly loved,hatedand
mutilatedby the infant. Linus’s ”security blanket” hasbecomethe popularembodiment
of the transitionalobject sincethe first time CharlesSchulzusedit in his comic strips
”The Peanuts”,on June1, 1954(accordingto theUnitedMediaWebsite, seefigure2.18):
CharlieBrown asks”Why doesLinus hold his blanket like that?”,Lucy answers”I’m not
sure.. . I think maybeit giveshim afeelingof security”.WhenCharlieBrown triesout the
”securityblanket”, however, it doesnot work andhefeels”lik eanidiot”.

Figure2.18:Linus’ ”securityblanket”. Source:www.unitedmedia.com.

Besidescomputers,robotsandothermachineswith artificial intelligence,the transitional
subjectsof our times include models,stars,zombies,aliens, viruses,genes,embryos,
etc.; cf. [456]. Ruhsputs specialattentionon homunculiand golems,in other words,
on intelligent aswell asspiritual machines,cf. [296], [297]. Whencomputerswill have
exceededhumanintelligence87, they will ceaseto be seenas mere ”assemblage[s]of
partsthat transmitforces,motion,andenergy oneto anotherin a predeterminedmanner”
(Merriam-Webster’sEncyclopedia). Whenandif machinesbecomeintelligent,computers
themselvescouldconstructnew computers,causingamassiveaccelerationin technological
progress.In Artificial Intelligenceresearch,this phenomenonis calledSingularity.88

But let us returnfrom the mythologyof singularity to the reality of doubleness:For the
humanmind,computers– just likethetransitionalsubjectsof mythictimes,suchasangels,
puppets,apes,heroes,gods,ghosts,dwarfsandgiants– havealwaysbeenuncanny (in the
senseof Freud’s Unheimliches) and animatemachines. Participatingthemselves in the
productionof subjectivity, thesemachines– bethey realor imaginary– signify for us the
epitomizationof thesubjects:

87Kurzweil hasshown that the doublingperiodof the speedof computersis diminishing,i.e. it usedto take
usthreeyearsto doublethespeedandmemorycapacityof computersin thebeginningof the20th century, and
now thesamekind of progressis achieved in only oneyear. He claimsthat thesetrendswill continue,andthat
computerswill beableto emulatehumanbrainsin theyear2020,cf. [296], [297], andtheMarch2001issueof
theCACM which is entirelydedicatedto ”The Next 1,000Years”of computing.

88Singularityis thepostulatedpoint or shortperiodin our futurewhenour self-guidedevolutionarydevelop-
mentacceleratesenormously(poweredby nanotechnology, neuroscience,AI, etc.) so that nothingbeyond that
time canreliably be conceived. This hypotheticalevent is commonlyattributed to VernorVinge andhis sci-fi
novel TrueNamesandOtherDangers or, to JohnvonNeumanndueto a1950squotationontheeveraccelerating
progressof technology, cf. [298].

http://www.acm.org/cacm/
http://www.m-w.com/
http://www.unitedmedia.com
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”Autrementdit, il s’agitdeconstructionsréelesouimaginairesd’appareillages
ou de machinesappartenantá ce domainparticulier où ils nousont depuis
toujoursparusignifier la chosificationdesujets,participantenmêmetempsà
la productiondesubjectivité” [456, p. 18].

BahrcommentsMarx’s notionof themachineasdead,reified labor insinuatingthatwhat
seemsdeadcanalwaysreappearasa ghost:”Marx selbstnanntedie Maschinetote, verge-
genständlichte Arbeit. Also ein Tod, der noch geistert. Und es ist auchwahr, daßalle
Diskurseüberdie Maschinemehroderwenigeroffen von ihrer Unheimlichkeit überzeugt
waren” [24, p. 33] (his emphasis).Thesemachine-discourseshave goneto greatlengths
in order to underlinethe deadnessof an apparatusthat is characterizedby its activity,
cf. [24, p. 32-34]. G. J.Verdam,a Dutchengineerof the19th century, seesthemachineas
a ”Zwischentheil”,aninter-partbetweentheappliedforceandtheachievedeffect:

”Eine MaschinemußbetrachtetwerdenalseinMittel, welchesdazudient,das
Vermögeneiner bewegendenKraft zur LeistungeinesbestimmtenEffektes
zu modifizieren. Die Maschineist deshalbnur ein Zwischentheil,welcher
erfordertwird, um die von der Kraft mitgetheilteBewegungauf denjenigen
Theil zu übertragen,durchwelchenderEffekt geleistetwerdensoll” [526, p.
589].

Themachinehasto haveaninterfacein orderto connectwith aliving entity(its user)rather
thancuttingadeadbodyaway, asindicatedby theGerman”Schnittstelle”.89 Themachine
asappareillage sosieis ananimatevis-à-vis: ”Wie Gott AdamdasLebeneinhauchteund
der Teufel Sinnlichkeit, Erkenntnis,Bosheit,so scheintdie Maschinevom gott- odersa-
tansähnlichenDemiurgenLebendigkeiteingehauchtoderdochnurverliehenbekommenzu
haben”[24, p. 33]. If they arenotonstrike, (or gonuts), ourcomputerswork, until they fall
into a sleepingmode, but they alwayswake up whenwe needthem(maybebecausethey
do not dream.. . yet). We treatthemachineasa kind of counterpart90 andtheinterface,in
analogyto themucousmembraneof thebabymouththatsuckson theblanket,connectsus
to this transitionalsubject.

In herdiscussionof informationgluttony (seesection4.3.2), Umiker-Sebeokasksherself
what the embodiedexperiencesinvolved in using a computerreally are: ”Until current
computerinterfacesarereplacedby the interbodiesnow underdevelopment,for themost
part,human-computerinteractioninvolvesrepetitive, ritual movementsof theeyes,hands
andarmswhile therestof thebodyremainslargely immobile” [524]. As we ”understand
throughthebody”, theintegrationof olfactory, gustatory, or hapticelementswill makeour
understandingricherbecausehumanthinking ”is not somethingdoneby a computational
enginebut ratherby thewholebody, throughthesemioticswarmof distributedintelligence
wherethe’neurotransmittersandregulatoryhormonesarenotconfinedto thebrain,but are
scatteredthroughoutthebody, in theintestines,thelungs,eventhesex organs’(neurologist
RichardRestak)”[524].

A usercenteredapproach,suchasHypertext Semiotics,mustnot focusits attentionsolely
on the rationalpart of the humanbrain: ”The body imageschemasdescribedby Lakoff
andJohnson,amongothers,arefundamentalto thought,andto think thatwe candivorce
’information’ from emotion(cf. [117]) and bodily experienceleadsus down a slippery
cognitiveslope”[524], cf. [302]:

89Thus,it seemsclearthat the Germantranslationof computerinterfaceshouldbeVerbindungsstelleinstead
of Schnittstelle, as in the Dutch verbinding. Translating”interface” to the German”Zwischengesicht”sounds
somewhat awkward, even if many other languagesfollow this rule, suchasthe Spanishinterfazdel ordenador
andtheItalian interfacciadel calcolatore, etc.

90”UnserUmgangmit Maschinengehtnichtnurmit ihnengemeinsamdurchsiehindurchaufanderes,sondern
ebensoaufsiezu” [24, p. 11]; cf. [237].
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”So hebenunsdieMaschinenvonunsererleiblichenStrukturabundüber-
setzensie in eine ’kontemplative’ Struktur. Man spricht angesichtsder Er-
scheinungenimmerwenigervonEr-fahrungen,immermehrvon ’Daten’,weil
sieunswenigerin BewegungbringenalsvielmehrüberBewegunginformieren”
[24, p. 28].

Machinesraiseour receptive sensualityto a superhumanlevels (e.g. they enableus to
explore the surfaceof the Mars without even having to be there)but depriving us of our
naturalsensuality:”So steigerndie Maschinendie Sinnlichkeit, die sieunszugleichvom
Leibe[halten]” [24, p. 28].

Mihai Nadin claims that the computeris a semioticmachine(cf. [375]): ”Semioticians
without knowing it, NorbertWiener, HerbertSimon,Vannevar Bush,andMarvin Minsky
gavecomputersanunderlyingsemioticstructure.Bush,for instance,madeusawareof the
semioticassociative pathof non-linearstructures”[375]. As will beprovedin the subse-
quentsectionson hypertext semiotics, WebdesignandeCommerce, ”the issuesinvolved
arenot just philosophical,but have practicalimplicationsin managementandcomputer
science”[9, p. 135].



Chapter 3

Hypertext Theory

Thedayswhenenthusiastseuphoricallycelebratedtheliberatingqualitiesof hypertext, its
positive socialanddemocraticimpacts,its immenseeducationalpotential,the endof all
linear reading,thedeathof theprintedbook,etc.,thesedaysareover. On theotherhand,
hypertext theoristshave beenalarmedby the deathof many goodhypertext systemsand
the— sometimesconfusing— consequencesof thevastcommercializationof theWWW.

Landow [303] assertsthathypertext requiresa new rhetoricandstylisticsasboththeway
texts exist andthe way we readthemhave changed.The necessityfor thesetechniques,
he says,is that they ”will enablethe readerto processthe informationpresentedby this
new technology”[303, p. 81]. For McHoul/Roe[347], establishingtheseconventions(the
famous19 rulesfor hypermediaauthors),is a matterof securingmerelythe efficient dis-
tribution anddisseminationof quite traditionalinformation,”rather thanengagingwith a
reconceptualizationof reading,writing, texts andmeanings”.Furthermore,hethinks that
Landow’s readingof Barthesis ”a terrible category mistake” andhis ”claims of conver-
gencesbetweenreaderandwriter, andbetweenhypertext andcontemporarycritical theory,
arebasedon apraxisof misreading”[347].

Evenif onedoesnotintendtooverthrow thewholebuildingof hypertext theory, someof the
omnipresentclaimsseemto beworth revisiting: First, thereis theassertionthat”hypertext
parallelshumancognitionandfacilitatesexploration” [25], or, that thehypertext structure
”representsknowledgein a form relatively closeto thecognitive organizationalstructures
thatpeopleuse[and therefore]hypermediasupportsunderstanding”[62, p. 35]. Another
theorythat,from my point of view, will gainfrom a contextualizationin theframework of
thisdissertationis thepronouncementthatreadingand/orauthoringhypertext canenhance
our mind to think in network structures,ratherthan in accordancewith the principle of
causeandeffect: ”Die intensiveBeschäftigungmit Hypertext erweitertunserDenkenvom
Ursache/Wirkung-DenkenzumDenkenin Netzen”[439].

Thereremainsa lot to besaidabouttheprehistoryof hypertext which, in someaccounts,
hasbeencurtailedor misinterpreted.The importanceof ancientliterature(suchas the
Talmud,the Indian RamayanaandMahabharatastories,andHomer’s Odyssey), the pro-
ductionof medieval manuscripts,JuandeCelaya’sgeometryof themind(published1525),
andDiderot’s Encyclopediahave oftenbe underlined.Yet, theseworksdo not standiso-
lated in the cultural productionof their time, andonly profoundanalysisfrom different
angles(e.g. a structural,semiotic,cultural studiesapproach)canproof if they shouldbe
labeled”hypertext prototypes”.Furthermore,I will introducetwo new candidatesfor this
groupof works: MarcelDuchamp’s Box of 1914,andtheevenmorefamousGreenBox,
published1934that containloosereproductionsof noteson his projects,cf. [377, p. 56,
112]; [138, p. 271,303].

59
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Having saidall this,onecanfollow hypertext theoryatamoremodestpace.At thispoint, it
seemsadequateto introducea definition: ”We candefineHypertext astheuseof thecom-
puterto transcendlinear, boundedandfixedqualitiesof thetraditionalwritten text. Unlike
thestaticform of a book,a hypertext canbecomposed,andread,non-sequentially;it is a
variablestructure,composedof blocksof text (or whatRolandBarthestermslexia) andthe
electroniclinks thatjoin them”[129, p. 3], cf. [37]. In classichypertext theory, theseblocks
of text arealsoreferredto asnodes. Hypermediatakestheuserevencloserto thecomplex
interrelatednessof everydayconsciousness:It ”extendshypertext by re-integratingour vi-
sualandauditoryfacilitiesinto textualexperience,linking graphicimages, soundandvideo
to verbalsigns.Hypermediaseeksto approximatethewayourwakingmindsalwaysmake
a synthesisof informationreceivedfrom all five senses”[129, p. 7]. Therefore,integrat-
ing (or re-integrating) touch, tasteand smell seemsthe inevitable consummationof the
hypermediaconcept.Yet, beforeolfactory, gustatoryor hapticimpulsescanbeeasilyim-
plementedinto hypermediasystems,thereis still a lot of conceptual,aswell astechnical
work to be done. Leaving the technicalissuesof producingodors,tactile impulsesand
tastesaside1, thereremainvariousquestionsconcerningthelinkability of suchmaterial.

Similar problemshave to be solved whenvideo andaudioclips areto be integratedinto
hypertext environments.Evenif audio-visualmaterialis nowadaysfoundin many systems
andvastlyavailableontheWWW, mostclipscanonly beplayedfrom startto end.Accord-
ingly, Nielsenpointsout that”the fact thata systemis multimedia-baseddoesnot make it
hypertext. [. . . ] Only whenusersinteractively takecontrolof asetof dynamiclinks among
unitsof informationdoesa systemgetto behypertext,” [387, p. 10]. Furthermore,thein-
teractionwith thesystemmustmakesenseandbringbenefitsto theuser, or in otherwords,
”linking by itself is not enough”[303, p. 81]. Figure3.12 shows the influenceof time
in multimediaandhypermediabrowsing. In orderto integratedynamicinformationinto
the Dexter Hypertext Model, Hardmanet al. [216] formulatedthe AmsterdamHypertext
Model (AHM).

Figure3.1: Hypertext, multimediaandhypermedia.Source:[216, p. 53].

Fromfig. 3.1, it mightseemthatany hypertext thatcontainsmultimediamustbelabledhy-
permedia,really. In fact,mosthypertext researchersview thetermshypertext andhypermedia

1HiroshiIshii, thedirectorof theTangibleMediaGroupatMIT is workingonvariousprojectsin thisdirection,
cf. [251].

2Note that in part (a) of the figure, the hypertext graph, thereis a nodewith two links departingfrom one
anchor. This is calledamultiple link. Theconceptof multiple linking shallbeexplainedfurtherin section3.4.

http://www.mit.edu/
http://tangible.media.mit.edu/
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assynonymousandusetheminterchangeably, with a preferenceto sticking to hypertext
”since theredoesnot seemto be any reasonto reserve a specialterm for text-only sys-
tems” [387, p. 5].3 This is alsotruefor thecontext of this dissertation,whereI will make
useof thetermhypermediaalmostexclusively in names(suchas”OpenHypermediaSys-
tem”) or to put specialemphasison multimediacontentof ahypertext system.

Hypertext theory(andpractice)have alwaysbeenstronglylinked to usability andhuman
factors,epitomizedby Jakob Nielsen,who is commonlyreferredto asa Webdesignguru
today. Importantas theseconsiderationsandstudiesmay be, they cannotsupersedere-
searchof a morefundamentalcharacter. A fine exampleto illustratethesetwo polesare
Jim Rosenberg’svs. JakobNielsen’s remarkson thescroll-bar:

Rosenberg: ”Does linear readinginside
the lexia contain / consistof actemes?
Shouldweconsiderreadinga lexia asin-
gle unitaryacteme?Shouldperusingthe
lexia be consideredthe "null acteme"?
[. . . ] Whether the lexia must be lin-
ear is controversial [. . . ] A lexia can
containnumeroususerinterfacedevices
(e.g. scroll-bars). Behaviorally, oper-
ating a scroll-bar is as complicatedas
following a link. However, a link is
an explicitly structural device in a way
that the within-componentscroll-bar is
not.. . ” [449].

Nielsen: ”In early studies,I found that only
10% of Web userswould scroll a navigation
pageto seeany links thatwerenot visible in
theinitial display. Thevastmajority of users
would make their selectionfrom thoselinks
they could seewithout scrolling. [. . . ] In
morerecentstudies,we have seenthat most
usershave startedscrollingwhenthey visit a
long homepageor a long navigationscreen.
[. . . ] Thechangefrom 1994is thatscrolling
is nolongerausabilitydisasterfor navigation
pages.[. . . ] Pagesthatcanbemarkedly im-
provedwith a scrolling designmaybe made
as long as necessary, thoughit shouldbe a
rareexceptionto go beyondthreescreenfulls
on anaveragemonitor” [389].

For now, I follow Bieberetal. [62] in categorizingroles— notusers— into hypertext read-
ersandauthors, in orderto analyzeif (andhow) eachinteractsdifferentlywith ahypertext
system. In fact, the currentstateof art of the WWW even supportsthis dichotomy(see
section4.2.3), while in other– morewriterly – hypertext systems,theserolesareargued
to blur. Of course,onemustdistinguishthe authorrole from the systemdevelopers who
developsbrowsing softwareandotherhypermediaenvironments.Furtherrolesthat have
beensuggestedarelectors (reviewers) andadministrators (e.g. librarians,webmasters).In
somecases,theauthoringprocessis dividedinto moreroles:First, thecontentauthorwho
is only responsiblefor content,second,the designerof the logical structure(DTD), and
third, thedesignerof thetext-layout(CSS, XSL, etc.).

Readers, on the other hand,traverselinks during the act of browsing. A centralclaim
amonghypertext theoristsis that hypertext enablesa democratizationof the authoring/
readingprocess.Onereasonfor this is thatgroupwarefacilitatesanoscillationbetweenthe
author/readerrolesin a cycle of writing, reading,andannotatingdocumentsto the point
wherethe establishedrolesfinally blur. The otherreasonis that, in a hypertext environ-
ment,thereaderhasthe(relatively) freechoiceof transversalthroughthetext, whichisseen
asreaderly, ratherthanwriterly, ”with thisdistinctionbasedvery looselyon thatof Roland
Barthes”[347]. Risakseesa parallelbetweenthe transitionfrom manuscriptsto printed
booksandthetransitionfrom lineartext to hypertext, asbothprocesseshaveenhancedthe
capacitiesof thereaderand theauthor:”Ähnlich wie beimÜbergangvonhandgeschriebe-
nenzugedrucktenBüchernerweitertderÜbergangvomlinearengedrucktenoderinteraktiv
lesbarenText zumnichtlineareninteraktivenHypertext die Möglichkeitenvon Autor und
Leserentscheidend”[439]. Thisargumentwill befully exploredin section3.7.11.

3Thispointhasalreadybeenmentionedin theintroduction(section1).
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3.1 History of Hypertext

In this section,I want to draft a shorthistoryof hypertext, including its prehistory. At the
beginningof this chapter, hypertext wasdefinedastheuseof thecomputerto produceand
transcendnon-sequentialnodes(or lexia) joined by electroniclinks. Thus,pre-computer
text structuresthat would comply with commonhypertext definitions,constitutethe pre-
history of hypertext. Especiallytechnicallyorientedauthorswho decideto give overall
accountsof thehypertext researchfield, tendto stepshortin writing asubtlydifferenciated
historyof hypertext:

”The conceptof hypertext hasbeenaroundfor a long time. The dictionary
andthe encyclopediaarevery old forms of hypertext. Thesecanbe viewed
asa network of textual nodesjoined by referentiallinks. The Talmud,with
its heavy useof annotationsandnestedcommentary, andIndianepicssuchas
RamayanaandMahabharata(storiesbranchingoff to otherstories)areancient
prototypesof hypertext representation,” [25].

As shallbediscussedin thenext section,theencyclopediais only 250yearsold, while the
Talmud’shistoryreachesbackseveralthousandyears,andtheIndianepicsarebelievedto
be evenolder. Furthermore,the reasonsfor (andgradesof) their deviation from a linear,
fixedstructureareverydifferent.

The”invention”,or rathertheformalizationof hypertext is commonlyassignedto Vannevar
Bushin the1940s4, while thefirst implementationsweredoneby TedNelsonandDouglas
Engelbartin theearly1960s.Afterwards,thechronologyof my historicalaccountis some-
timesratherloose,dueto overlappingandcross-dependenciesof systemsandinventions.

3.1.1 Prehistory

Thecompilationof Jewish Oral Law with its rabbinicalcommentaries(Talmudoriginally
means”learning”), Indian epicsandGreekmythologyhave oftenbeennamedasthe first
hypertextual constructions.It is importantto notethatepicsarecollectionsof mythsthat
arenot merelysupposedto beentertainingor to ”go togetherwell”: Thepurposeof myths
is to explainnaturalphenomena(suchasthunderstorms,spotson themoon,etc.),lawsand
socialpractice(banof inbreeding,agriculture)or to legitimatea socialorder(e.g. castes)
by constructingamythichistoryof theancestors.5 If themythsarearrangeddiachronically
to form anepic,their protagonistsandplotshave to be”link ed” together. Thus,theeffect
of storiesbranchingoff to otherstories.

The standardprintedTalmudpage(spanningmany centuriesof Jewish religiousscholar-
ship)consistsof thecoretexts, commentariesby variousauthors(mostimportantRashi’s
Commentary),navigational aids (suchas pagenumber, tractatename,chapternumber,
chaptername)andglosses.Mostof theseglossesareemendationsto thetext, while others
containuseful(or cryptic) cross-references.Often thesecommentswerecopiedfrom the

4Using citation indexes, Linda C. Smith hasclassifiedmentionsof Bush into five categories:”1) historical
perspective; 2) hardware;3) informationstore;4) associationandselection;[and]5) personalinformationsystem”
[405, p. 263]. Shepointsout that many who have cited Bushandthe memex have doneso on accountof his
trendinessandoftenwith little understanding,or evenknowledge,of whathehadproposed.

5In his article ”The StructuralStudyof Myth,” Lévi-Straussis interestedin explaining why mythsfrom dif-
ferentculturesfrom all over theworld seemsosimilar. He answersthis questionby looking at thestructureof
myths, ratherthanat their content. While the content,the specificcharactersandeventsof mythsmay differ
widely, Lévi-Straussarguesthat their similaritiesarebasedon their structuralsameness.To make this argument
aboutthe structureof myth, Lévi-Straussinsiststhat myth is language, becausemyth hasto be told in orderto
exist. As alanguage, it sharesthesamestructuresthatSaussuredescribedbelongingto any language(seesections
2.1, 2.6).
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handwrittenannotationsthat theauthorsinscribedin the marginsof their personalcopies
of theTalmud.

Theradial,cross-linkedmodelof hypertext theoryseemsto beanachronisticallyillustrated
by a 16th centurywoodcutof thegeometryof themind,publishedby JuandeCelaya[92]
(reproducedonthecoverof [129]). Theattractionof thismodelfor literary theoryis linked
to the fact that it seemsto provide a technologicalanaloguefor Kristevas’s andDerrida’s
ideasaboutintertextuality andde-centering,cf. [338,291,135].

TheEncyclopédieou Dictionnaire raisonnédessciences,desarts et desmétiers, par une
SociétédeGensde lettreswaspublishedunderthedirectionof Diderot,with 17 volumes
of text and11 volumesof platesbetween1751and1772. Contributorsincludedthemost
prominentphilosophes: Voltaire,Rousseau,d’Alembert,Marmontel,d’HolbachandTur-
got, to nameonly a few. Thesegreatmindscollaboratedin the goal of assemblingand
disseminatingin clear, accessibleprosethefruits of accumulatedknowledgeandlearning.
Containing72,000articleswritten by morethan140 contributors,the Encyclopédiewas
a massive referencework for theartsandsciences,aswell asa machinedeguerre which
servedto propagateenlightenedideas.6

In 1914,a yearbeforeMarcel Duchampphysicallybeganworking on his famousLarge
Glass, he decidedto take photographsof sixteennoteson the project (madeduring the
courseof the two previous years),print them in five separatesetsand publish them in
boxes. Actually thesenoteswereonly a fractureof the noteson the Large Glassproject
thatwasfinishedno earlierthan1923.

”Initially , hewantedthesenotesto begatheredandmadeavailableto view-
ersin theform of asalescatalogthatwouldbeattachedto thework itself [. . . ]
At onepoint,hespeculatedthatthisbookmightbecircularin format,sothatit
couldbeopenedat any point at random.’Make it a roundbookwithout a be-
ginningor end,hewrote,’ eitherwith thepagesunboundor orderedby having
thelastwordof thepagerepeatedon thefollowing page7” [377, p. 56].

In theend,Duchampdecidedto publishthe 16 notesunorderedin a box to underlinethe
ephemeralquality of the originals. Twenty yearslater, he published93 moremanuscript
notesanddrawingsin aneditionof 300asthefamousGreenBox, cf. [138, p. 271,303].
”Duchampplacedthecollotype8 notesinto eachbox in anintentionallyrandomsequence
which, for anyone who wantedto read the notesand relate them to the Large Glass,
madeany attemptof their organizationthe responsibilityof individual readers”[377, p.
116]. Thelackof organizationof thematerialthereforeforcesunsequentialreading.Curi-
ouslyenough,therearetwo moreartworksby Duchampthatsomehow relateto hypertext
metaphors: First, a Sculpture for Travelingmadeof rubberbathingcapsthat he cut into
piecesandstretchedfrom variouscornersof hisstudiowhichmade”a sortof multicolored
cobweb”(Letter to JeanCrotti, 1918,cited in [377, p. 76]). Second,the installationof
aboutonemile of string thathe lacedthroughoutthe exhibition spaceof Peggy Guggen-
heim’sSurrealismshow in 1943.It is saidthat”the resultingweblikepatternresembledthe
cracksin theLarge Glass,” [377, p. 151].

6An onlineversionis beingpreparedandavailableatwww.lib.uchicago.edu. Theencyclopediaparadigmwill
bedescribedin section3.3.

7VeithRisakremindedmethatthis techniquecannotonly beusedto connecttwo loosepages,but furthermore
to bridge a temporalgap: In large religious servicebooks,suchas graduals,repeatingthe last word (and its
musicalnotation)of the rectopageon its verso(or backside)wascommonpracticeto give the monksenough
time to turn pages.Besidethe standardliteratureon medieval book design,suchas[7], therehasbeenrecent
focuson the art of books-makingandillumination. An excellentaccounton l’aventure desécritures is hosted
by theBibliothequeNationalein Paris. OthervaluableonlineresourcesincludetheGettyMuseum’s siteandthe
Papyri Pages.

8The collotype (or phototype)processis a reproductive techniqueusing a gelatinematrix that capturesa
photographicprojection. Patentedin 1855, this printing processcould be calleda predecessorof high quality
Xeroxing.

http://members.tripod.com/~papyri/links-2.html
http://www.getty.edu/art/collections/collection_types/c220.html
http://www.bnf.fr/web-bnf/pedagos/dossisup/index.htm
http://www.lib.uchicago.edu/ efts/ARTFL/projects/encyc/index.html
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3.1.2 Memex

VannevarBush(1890-1974),PresidentRoosevelt’sscienceadviserduringWorld War II, is
”consideredthe ’grandfather’of hypertext. He proposeda systemcalledthe ’memex’ as
long agoas1945.[. . . ] Apart from theconventionalform of indexing, Bushproposed’as-
sociativeindexing’. . . ” [25]. TedNelsoninsiststhatBush”rejectedindexing anddiscussed
insteadnew forms of interwovendocuments”[405, p. 245]. Yet, in Bush’s vision of the
memex (memory extender),”links primarily embodied,notrelationshipsbetweennodeand
node, but meaningfulsequences”,asRandallH. Trigg pointsout, [405, p. 353]. For Bush,
thememex wasonly oneexampleof avarietyof devicesto enhancescientificdevelopment
by taking over repetitive thoughtprocesses:”For maturethoughtthereis no mechanical
substitute.But creative thoughtandessentiallyrepetitive thoughtareverydifferentthings.
For thelatterthereare,andmaybe,powerful mechanicalaids,” [80].

As Director of the Office of ScientificResearchandDevelopment,Bushcoordinatedthe
activities of somesix thousandleadingAmericanscientistsin theapplicationof scienceto
warfare,cf. [554]. He wasa practicalengineerandscientificadministratorwho hadsome
very impracticalvisionsof thewayswe maythink andwork.

It is worthwhile noting that Bushhadconceived the memex almosta decadeanda half
beforehepublished”As We May Think”, cf. [405, p. 122]. His famousarticlebeginswith
atributeto warresearch,whichenabledscientistswho,having buriedtheirold professional
competitionin thedemandof a commoncause,”have sharedgreatlyandlearnedmuch”.
This appliedespeciallyto thephysicistswho hadleft academicpursuitsfor themakingof
”strangedestructivegadgets”,devisingnew methodsfor their unanticipatedassignments:

”They have donetheir part on the devicesthat madeit possibleto turn back
the enemy. They have worked in combinedeffort with the physicistsof our
allies. They have felt within themselvesthe stir of achievement. They have
beenpartof agreatteam.Now, aspeaceapproaches,oneaskswherethey will
find objectivesworthyof their best”[80].

Bushwasconcernedabouttheexplosionof scientificliteraturewhich madeit impossible
even for specialiststo follow developmentsin a field andfearedthat truly significantat-
tainmentsbecomelost in the massof the inconsequential.He envisionedtechniquesthat
closelyresembletoday’s digital photography, voice recognition,digital librariesto make
scientificresearcheasier.9

All thesefunctionalitieswouldbeintegratedinto thememex, a device thatwould integrate
– what we call today– hypermedia, aswell asCSCW, andeLearningto ”implementthe
waysin which manproduces,stores,andconsultstherecordof therace”[80].

The memex would store information, both personaland common,on microfilm which
would be kept on the user’s desk. The data– storedon microfilm – could be projected
onto the desk,andseveral projectorswould enablethe userto view morethanonedocu-
mentat the sametime. The memex would have a scannerfor userinput of new material
andit would alsoallow usersto make handwrittenmarginal notesandcomments.Apart

9”A sceneitself canbejust aswell lookedover line by line by thephotocellin this way ascana photograph
of the scene.[. . . ] [Therewill be] a machinewhich typeswhentalked to. [. . . ] The EncyclopediaBritannica
could be reducedto the volumeof a matchbox.” It is especiallyinterestingto notethat Bushdoesnot suggest
digital information,but optical storage.At first glance,onemight just think that Bushwasnot ableto foresee
storageonharddisks,floppiesandCD-ROMsandthereforeconcentratedhisextrapolationsonmicrophotography.
However, it hasbeenpointedout by variousauthorsthatmagneticdatais very unstableandastechnologyraces
on, it becomesincreasinglydifficult to retrieve older material,cf. [441], [479]. To countertheseconcerns,the
Long Now Foundationusesastheir storagetechnologysmallmicro-etchednickel disksthat recordsanalogtext
andimagesatdensitiesup to 350,000pagesperdisk,with a life expectancy of 2,000-10,000years.Thatway, too,
”a library of amillion volumescouldbecompressedinto oneendof adesk”[80].

http://www.longnow.org/
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from the conventionalform of indexing, Bushproposed”associative indexing, the basic
ideaof which is aprovisionwherebyany item maybecausedat will to selectimmediately
andautomaticallyanother. This is theessentialfeatureof memex. Theprocessof tying two
itemstogetheris the importantthing” [80]. Associative indexing would helpto overcome
our ineptitudein gettingat a certainrecordwhich ”is largely causedby theartificiality of
systemsof indexing. Whendataof any sortareplacedin storage,they arefiled alphabeti-
cally or numerically, andinformationis found(whenit is) by tracingit down from subclass
to subclass.[. . . ] Thehumanminddoesnot work thatway. It operatesby association.”

In theyearsbeforethepublication,Bushhaddevelopedof his conceptionsof thememex
from a memoryextenderto an intellectualsymbiote, cf. [405, p. 122]. As a scholar, he
workedwith linkedandannotatedmaterialon a daily basis,as”linkage andinclusionare
notnew in inquiry; thelibrary is full of links andquotations”[283, p. 32]. Whathewanted
to contributewas

� anew densityof links, cf. [81], with ”miscegenational10 linkageandfull-scalemutual
inclusionthatcrossesborders”[283, p. 32];� a new tempoof writing andconnection(be it on microfilm or harddisks),andthe
ability to includeany numberof self-representationsandself-commentariesin dif-
ferentdimensions;and� a new way to bring theseto bearwith a single link back,despitethe distanceone
mayhave traveled.

I want to spendonemoreparagraphon Bush’s conceptionof the famoustrails, as they
have beenre-discoveredby severalauthors,cf. [405], but play a marginal role on today’s
conceptionof hypermedia(andevenlessin theWWW).

Bushconceivestrails asa basicfunctionof thehumanmind: ”With oneitem in its grasp,
[the mind] snapsinstantly to the next that is suggestedby the associationof thoughts,
in accordancewith someintricate web of trails carriedby the cells of the brain. [my
emphasis,MN] [. . . ] Man cannothopefully to duplicatethis mentalprocessartificially,
but he certainlyought to be able to learn from it” [80]. In the memex, numerousitems
canbelinkedtogetherto form a trail, and”then bereviewedin turn, rapidly or slowly, by
deflectinga lever like that usedfor turning the pagesof a book. It is exactly asthough
the physicalitemshadbeengatheredtogetherto form a new book. It is more thanthis,
for any item canbejoined into numeroustrails.” But trails canalsobeproducedby what
we todaycall surfing, or ”linking astrailblazing” [405, p. 353]. This meansthatvaluable
informationcanbe addedto the system,not by writing new nodesthat containlinks, but
ratherby the linking processalone. Insteadof hordesof Webdesigners,Bushenvisioned
”a new professionof trail blazers,thosewho find delight in thetaskof establishinguseful
trails throughtheenormousmassof thecommonrecord.”11

3.1.3 Xanadu

About 1962,nearly20 yearsafterBush’s famousarticle,theword ”hypertext” wascoined
by Nelson,cf. [379,28]. TedNelson’sXanaduwasdesignedto beanonlinerepositoryfor
everythingthatanybodyhasever written, a truly universalhypertext. Sincethen,Nelson
hasbeenworking on his vision of a ”docuverse”(documentuniverse)where”everything

10Notethemetaphoricaluseof miscegenational,which literally meansinterracial.
11Bush’s trail blazeris loosely relatedto today’s knowledgeengineer, a personwho gathersknowledgeand

incorporatesit into computerprogramssuchasexpertsystems,natural-languageprocessingsystemsandhypertext
systems.

http://www.logophilia.com/WordSpy/knowledgeengineer.html
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shouldbeavailableto everyone.Any usershouldbeableto follow originsandlinks of ma-
terial acrossboundariesof documents,servers,networks,andindividual implementations.
Thereshouldbeaunifiedenvironmentavailableto everyoneproviding accessto thiswhole
space.” [378]. Thesystemhasnoconceptof deletion:Oncesomethingis published,it is for
theentireworld to seeforever. As links arecreatedby users,theoriginaldocumentremains
thesameexceptfor thefactthatanewerversionis createdwhichwouldhavereferencesto
theoriginal version(s).

For Nelsonthen,hypertext wasfirst conceivedasa literary tool thatenablestheauthorof
a text to extendhis or her text to the multiple andsuccessive versionsof it, in order to
comparethem. It is a fundamentaltool because”any pieceof writing evolvesto thevery
endof its creation.And thereal issueis how canwe hold partially organizedmaterialsfor
inter-comparison”(Nelson,personalinterview, citedin [28]).

This featureof Xanaducould be usedfor versionmanagement(e.g. for softwaredevel-
opment). Sinceconventionalfile systemsarenot adequateto implementsucha system,
Xanaduhasfocusedmuchof its attentionon the re-designandre-implementationof file
systems.The informationwould be storedeitheron local or on backenddatabases.If
a requesteddocumentcouldnot be found in the local database,it would be transparently
retrievedfrom thebackendrepositoryvia thenetwork. In addition,documentscanbevir-
tually includedin multiple contexts without beingphysicallycopied. The systemwould
enabletheauthorsto getroyaltiesdependingon thenumberof bytesseenby eachreader,
evenif his documentor partsof it areincludedin otherdocuments.At thetimeof writing,
Ted Nelsongave a technicalbriefing of his systemat the Hypertext 2001(Twelfth ACM
Conferenceon Hypertext and Hypermedia,August 14-18, 2001, University of Aarhus,
Århus,Denmark).

3.1.4 Augment/NLS

At the sametime that Ted Nelsoncoinedthe term hypertext, DouglasEngelbartwasbe-
ginningto implementhis framework for theAugmentationof HumanIntellectat Stanford
ResearchInstitute(SRI,in MenloPark,CA). Althoughhisframework itself did notdirectly
mentionhypertext, the core of DouglasEngelbart’s vision was basedon a very similar
premise,cf. [28]. As part of the AugmentProject,primarily designedfor office automa-
tion, Engelbartdevelopeda systemcalledNLS (online system)which hadhypertext-like
features.In contrastto thememex, Augmentwasactuallyimplementedandwassuccess-
fully demonstratedin 1968.Thissystemwasusedto storeall researchpapers,memos,and
reportsin a sharedworkspacethatcouldbecross-referencedwith eachother, cf. [162]. In
1972,Augmentlost its researchsupport,andEngelbarthadto stopdevelopinghis project.
His original augmentationideaswerebasedon thepremisethatcomputersshouldbeable
to performasapowerful auxiliary to humancommunicationandcollaborationif they were
to manipulatethesymbolsthathumanbeingsmanipulate,cf. [388]. For suchaugmentation
to take place,a co-evolution of the computerandthe humanbeingwasnecessary– asin
the biological notion of symbioticassociation,whereboth entitiesco-evolve for an ever
betterfit: The computershouldlearnto manipulatethe humanlanguage, andthe human
beingshouldlearnto usethe computer, cf. [28]. In developingthe mouseandthe chord
keysetin 1964,Engelbartandhis groupat SRI madea quantumleapin human-computer
interaction:Theintroductionof thebodyaswhole,asasetof connectedbasicsensorimotor
capabilities.Theexperimentationsthat thegroupconductedwasnot limited to thehands
andthe eye, but involvedmany otherpartsof the body (the knee,the back,the head)as
potentialsensorimotorwaysto controla pointeron thescreen,cf. [162].

http://www.ht01.org/
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3.1.5 KMS

KMS (KnowledgeManagementSystem)wasdevelopedatCarnegieMellon Universityand
hasbeenacommercialproductsince1983.It runsonUNIX workstationsandwasdesigned
to managefairly largehypertext networksacrosslocalareanetworks.KMS is basedon the
basicunit called the frame. A framecancontaintext, graphics, or images. Framesare
connectedto otherframesvia links. Links areof two types: treeitemsto representhier-
archicalrelationshipsandannotationitemsto representreferentialrelationships.In KMS,
thereis no distinctionbetweenbrowsing andauthoringmodes.Userscanmake changes
to a frameor createlinks at any time andthesechangesaresavedautomatically, cf. [25].
KMS supportsfeaturessuchasaggregation,keywordsearching,tailorability, collaboration,
concurrency control, dataintegrity andsecurity. It hasbeenusedfor collaborative work,
electronicpublishing,projectmanagement,technicalmanualsande-mail.

3.1.6 Intermedia

Intermedia,developedat Brown University from 1985 to 1991, was probablythe most
promisingeducationalhypertext system.Unfortunately, it wasonly implementedfor Ap-
ple’s versionof theUNIX operatingsystem,andin 1991,whenfundingwasdiscontinued,
thesystemdied,cf. [388, p. 33], [420]. Theapplicationswhichexistedwithin theInterme-
dia framework includeda text editor (InterText), a graphicseditor (InterDraw), a scanned
imageviewer (InterPix), a three-dimensionalobjectviewer (InterSpect),anda time-line
editor (InterVal). The hypertext functionality of the systemwas integratedinto eachap-
plication so that the creationandtraversalof links could be intermixedwith the creation
andeditingof documents.Thesystemprovidedconsistent,modeless,direct-manipulation
applications.Strict conformanceto userinterfacestandardsthroughoutthe systemmade
it easyfor the userto interactwith all the applicationsin a similar manner. Intermedia
supportedtheconceptof webs,compositeentitiesthathavemany nodesandlinks between
them. A link could belongto oneor more webs. It provided threetypesof navigation
tools: paths, maps,andscopelines. Links in Intermediawerebi-directional,which pro-
videdlink consistency evenwhenadocumentwasdeleted.Links werestoredin aseparate
database,which madeit possibleto addnew links without changingthe original docu-
ment. A link destinationdid not necessarilyhave to be a whole node, like in othersys-
tems,but could alsobe a destinationanchor, in otherwordsa string within a document.
If sucha link wasselected,the browserwould scroll the document,after loading it, un-
til the destinationanchorwasvisible. As this importantfunctionality (which follows the
text paradigm) hasbeenimplementedinto theWWW, it seemsalmostnatural.

Intermediasupportedsharedand concurrentaccessto documentsbasedon a systemof
accesspermissions.Thesystemprovidedspecialeducationalfeaturesandwasusedin pre-
sentingtwo coursesonlineat theUniversity– Englishliteratureandbiology. It supported
sharedandconcurrentaccessto documentsbasedon a systemof accesspermissions.It al-
lowedusersto addnew links to documentsor to annotatedocuments.Thenew links were
thenaddedto theuser’s webto build individual semanticmaps.Intermediaalsoprovided
differentmaps. To overcomethe problemsrelatedto displayingall links andnodesof a
documentin a singleview, a simplified overview mapcould be createdby the authorof
thehypertext. Furthermore,theIntermediaWebView combinedarecordof theuser’spath
with a mapof thecurrentlyavailablelinks. Thewebview consistedof threecomponents:
thepath,themapandthescopeline, cf. [191, section11.1]; [25].
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3.1.7 NoteCards

NoteCardsis a hypermediasystemfor designers,authors,andresearchersto analyzein-
formation,constructmodels,formulatearguments,andprocessideas,cf. [207], [25]. Its
basicframework is asemanticnetwork composedof notecardsconnectedby typedlinks. It
providesuserswith toolsfor displaying,modifying,manipulating,andnavigatingthrough
the network. NoteCardscontainsfour basicconstructs:notecards,links, browsers,and
file boxes. Note cardscontaininformationembeddedin text, graphics, images,voice or
othermedia.Links representbidirectionalrelationshipsbetweencards.Browsersdisplay
node-link diagramsof portionsof thenetwork. Fileboxesprovideamechanismto organize
cardsinto topicsor categories. NoteCardscanbe integratedwith othersystemssuchas
mail systems,databases,andexpertsystems.

3.1.8 HyperCard

Bill Atkinson originally designedHyperCardasa graphicprogrammingenvironmentfor
the Apple Macintoshand many of its applicationshave nothing to do with hypertext,
cf. [388]. Nevertheless,it causeda real breakthroughfor hypermediain 1987,probably
becauseit waslaunchedfreeandstill is. Theprogramusesthecardparadigmandacollec-
tion of cardsis calledstack.HyperCardis a frame-basedsystemlike KMS with themajor
drawbackthat link anchorsarenot strings,but physicalpositionson a document(card).
Hence,you cannotedit a documentwithout redesigningthe areasof the links. Links do
not have to be hardwiredbut canalsobe programmedin HyperTalk, HyperCard’s script-
ing language.The popularityof HyperCardresultedin the birth of many followers like
SuperCard,Plus,MetaCard,Toolbook,AuthorwareProfessional,andHM-Card,cf. [420].

3.1.9 HyperTies

HyperTies startedasTIES (The Interactive EncyclopediaSystem)underthe directionof
Ben Shneidermanat the University of Maryland’s Human-ComputerInteractionLabora-
tory. It providesauthoringandbrowsingtools. Accordingto the encyclopediaparadigm,
a nodemaycontainanentirearticle thatmayconsistof severalpages,but only thebegin-
ning of thenodecanbeusedasthe link destination. Links arerepresentedby highlighted
wordsor embeddedmenuswhichcanbeactivatedusingthekeyboard,themouseor atouch
screen.Readerscanpreview links beforeactuallytraversingthem. The userinterfaceis
relatively simpledueto theoriginal emphasison museuminformationsystemsor kiosks.
Thecommercialversionwasbeingusedfor amuchwiderspectrumof applicationssuchas
diagnosticproblemsolving,self-helpmanuals,browsersfor libraries,andon-linehelp,but
takenoff themarket12; cf. [488,439], [387, p. 35].

3.1.10 Guide

Guidewasdevelopedby PeterBrown asaresearchprojectat theUniversityof Canterbury,
U.K. Guidewasthefirst popularcommercialhypertext systemwhenit wasreleasedfor the
Macintoshin 1986. After the releasefor the PCandfor quitesometime, it wastheonly
hypertext thatwasavailablefor bothplatforms.Text andgraphicsareintegratedtogether
in articlesor documents.Guidesupportsfour differentkindsof links, which– accordingto
their link markers, or buttons– arecalledreplacementbuttons,notebuttons,referencebut-
tons,andcommandbuttons,cf. [387, p. 91]. Navigationthroughthereplacementbuttons

12Probablybecauseof theadventof HTML, asVeithRisaksuggests.

http://www.apple.com/hypercard/
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initially providesa summaryof the informationandthe degreeof detail canbe changed
by the reader. Guidehasan authoranda browsermode,which cannotbe distinguished
on a quick glancedueto an enhancedWYSIWYG design.Therefore,it hasbeenargued
that therolesbetweentheauthorandthereaderareratherblurredin this system,cf. [76].
Yet,textscanalsobereleasedfor browsing-only. Thedifferenttypesof hypertext actionin
Guidearerevealedto theuserby changingtheshapeof thecursor. Nielsen/Lyngbæk[392]
showed empirically that usershadno problemsdistinguishingamongthosesigns. In the
authormode,thereplacementbuttonsarea goodtool to build hierarchicalstructures.

3.1.11 Writing Envir onment

Researchersat theUniversityof North Carolinaat ChapelHill developedtheWriting En-
vironment(WE), a hypertext systembasedon a cognitive model of the communication
processanddesignedto supporttheprocessof writing cf. [25]. It containstwo majorview
windows, onegraphicalandanotherhierarchical,alongwith commands.The graphical
window allowstheuserto looselystructuretheir ideasin termsof nodes. As someconcep-
tualstructurebeginsto emerge,thewriter cantransferthenodesinto thehierarchywindow
which hasspecializedcommandsfor treeoperations.WE usesa relationaldatabasefor
the storageof nodesandlinks in the network. Therearethreeotherwindows: an editor
window, a querywindow, anda window to controlsystemmodesandthecurrentworking
setof nodes. WE canbe usedbothasa hypertext systemaswell asan authoringsystem
with advancedgraphical,directmanipulationstructureeditingcapabilities,cf. [108].

3.1.12 gIBIS

ThegIBIS system(graphicalIssue-BasedInformationSystem)by MCC (Microelectronics
andComputerTechnologyCorporation,Austin, Texas)supportsargumentationdialogues
amonga teamof softwaredesigners,including transcriptionsof designdecisionsandde-
signrationale.gIBIS wasdevelopedto supportsoftwaredesignon Suncomputers.gIBIS
supportscooperatinggroupsof softwaredesignersin theconstructionof diagrams,to which
hypertext canbeadded.Nielsendescribesthefurtherdevelopmentof gIBIS into theicon-
orientedplanninginstrumentCM/1, designedby the Meta SoftwareCorporation(1987),
cf. [388, p. 73]. gIBIS’ conceptualmodelfocuseson thearticulationof thekey issuesin
the designprocess.Eachissuecanhave many positions, wherea positionis a statement
or assertionthat resolvesit. Eachposition,in turn, mayhave oneor moreargumentsthat
eithersupportit or objectto it, cf. [62, p. 37], [109]. As will betreatedin detail in section
3.4.1, gIBIS wasthefirst systemthathada consistentandconceptof typedlinks.

3.1.13 The AspenMovie Map

TheAspenMovie Map wasprobablythefirst hypermediasystem.It wasimplementedon
asetof videodiskscontainingphotographsof all thestreetsof thecity of Aspen,Colorado.

”Filming wasdoneby mountingfour camerasaimedat90
�

intervalsonatruck
thatwasdriventhroughall thecity streets,eachcameratakinga frameevery
tenfeet (threemeters).Thehypermediaaspectsof thesystemcomefrom ac-
cessingthesepicturesnotasatraditionaldatabase(’show me149MainStreet’)
but asa linkedsetof information” [387, p. 36].

The usercanselectthe time of the year for the drive by a seasonknob, sincethe entire
town wasrecordedin bothfall andwinter. Nielsenarguesthattheseasonknobis probably
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easierto understandfor usersthanthe temporalscrolling in the Xanadusystembecause
”it relatesdirectly to a well-known conceptfrom therealworld eventhoughit providesa
functionality that would be impossiblein the real world” [387, p. 37]. So-calledmagic
featureswill bedescribedin section3.6 on usability. Evenif theAspensystemitself was
not really anapplicationin thesensethat it actuallyhelpedanybodyaccomplishanything,
Nielsenconcludesthat it was”f ar aheadof its time andof greathistoricalsignificancein
showing theway for futureapplications”[387, p. 37].

3.1.14 Storyspace

Storyspaceis a hypertext systemthatwasspecificallydesignedfor writersof literary hy-
pertexts. Createdby JayDavid Bolter, JohnB. Smith,andMichaelJoyceandprogrammed
for RiverrunInc., Storyspaceis currentlybeingdevelopedat EastgateSystems,underthe
supervisionof Mark Bernstein.Storyspacefollows Bolter’s terminologyin calling nodes
writing spaces.Thesearedisplayedasscrollablewindows on a desktopwhich includes
thepull-down menusanda toolbar. Writing spacesmaycontaintext, graphics, sound,or
video. They canalsoact ascontainersfor otherwriting spaces;in this way, clustersare
supported.Storyspacesupportsglobal maps,lists of nodenames,anda horizontalflow
chart.A magnificationtool allowsoneto zoomin onanareaof particularinterest.Naviga-
tion is aseasyaspoint andclick. Basiclinks maybemadeby drawing a line betweentwo
nodesandtyping a label. Boxesaroundthe link anchorserve aslink markerswhich may
bemadevisiblemomentarilythrougha simplekey combination,cf. [265,273].

3.1.15 Spatial Hypertext

While thespatializationof hypertext in thebroadestsensewill be treatedin section3.4.3,
spatialhypertext in thenarrowersenseis a projectthatis gainingimportancein thehyper-
text researchcommunity. At thetimeof writing, thisapproachis beinginstitutionalizedby
theFirst Workshopon SpatialHypertext at theHypertext 2001(Twelfth ACM Conference
on Hypertext andHypermedia,August14-18,2001,University of Aarhus,Århus, Den-
mark).Spatialhypertext hasits originsin browser-basedapproachesin whichtheemerging
hypertext network is portrayedgraphically. In overview maps(seesection3.7 on naviga-
tion), authorscreatenew nodesandlinks from within thisstructuralmap.In browser-based
hypertext, boxesgenerallysymbolizenodes; lines representthe links amongthem. In a
completelyspatialview of hypertext, the lines – links – may be removed from the pic-
ture,andthenodesmaymoveaboutfreely againsttheir spatialbackdrop.This meansthat
nodesmayappearin differentcontexts throughmultiple referencesto thesameunderlying
content.

Their survey [335] of the typesof spatialstructurespeoplecreatedin threedifferenthy-
pertext systems(NoteCards,the Virtual NotebookSystem,andAquanet)provided Mar-
shall/Shipmanwith a basisfor designingVIKI . Sincethen,spatialhypertext hasbeenan
importanthypertext researchtopic anda numberof otherspatialhypertext systemshave
appeared:WebSquirrel,CAOS,andVKB amongothers,cf. [336], [337], [486].

As we have seen,the seventies,eighties,and early ninetiessaw the creationof many
monolithic hypertext systems. Apart from the onesjust presented,other notablesys-
tems include: Hypertext Editing System(HES) and File Retrieval and Editing System
(FRESS)from Brown University, Thoth-II, MUCH, and Sepia. While individually im-
pressive, monolithic systemsdid not becomeas widespreadas they might. One of the
obstaclesto widespreadacceptancewasthe lack of supportof the editors(suchasword
processors,spreadsheetsetc.) alreadyin widespreaduse: According to Nielsen,many
usersrely on standardizedtools, suchasword processors,databases,spreadsheets,CAD

http://www.csdl.tamu.edu/~haowei/VKB/
http://www.csdl.tamu.edu/~shipman/viki/
http://www.ht01.org/
http://www.well.com/user/jer/SH1/papers.html
http://www.eastgate.com/Storyspace.html
http://www.eastgate.com
http://www.eastgate.com/Storyspace.html
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systems,etc.,andunlessthepayoff is high, they areunderstandablyhesitantto migrateto
othertools.Themajorproblemwasthelackof portabilityasmonolithichypertext systems
couldonly providehypertext functionalityto theirown editorsandfile formats.Meyrowitz
suggestedthat thecorrectcoursewasto embracethe third-partyapplicationsandto offer
full hypertext functionality for them,ideally to the degreewherelinking, annotationand
navigation wasasubiquitousascopy andpaste,cf. [356, p. 118], [70, p. 19]. Two de-
velopmentsin hypertext researchhavepartly fulfilled theseexpectations– yet in completly
differentways– OHSandtheWWW.

3.1.16 OpenHypermedia Systems

The OHS approachis the augmentationof third-party applicationswith hypertext func-
tionalities.Traditionalmonolithichypertext systemstypically functionedwithin a context
of one file system. An OpenHypermediaSystem(OHS) may well containdocuments
residingon other, possiblyremote,file systems. Integrating third-partyapplicationsal-
lowspeopleto createrelationshipsbetweendocumentshandledby differentprograms,that
wouldotherwisebenon-integrated.Thus,dissimilarapplicationsare”knitted together”by
the OHS. The MicrocosmLink Servicefrom SouthamptonUniversitywasthe first OHS
that is still in developmentanduse.Othercurrentopenhypermediasystemsare(aslisted
in Bouvin [70, p. 19]):

� Chimera(Universityof Colorado,Boulder, USA)� Construct(Universityof AarhusandAalborg UniversityEsbjerg, bothDenmark)� HOSS(TexasA&M University, USA)� HyperDisco(Aalborg University, Denmark)� Webvise(Universityof AarhusandMjølner Informatics,Denmark)

All of thesearerepresentedin theOpenHypermediaSystemsWorking Group(OHSWG).
TheOHSWGwasfoundedat theSecondWorkshoponOpenHypermediaSystemsheldin
conjunctionwith the1996ACM Hypertext Conference13, cf. [432, p. 1]. Amongtheorig-
inal goalsof theOHSWGwereinteroperabilitybetweenOHSsandthird-partyapplication
integrations.Thework of OHSWGhasover theyearsevolvedinto theOpenHypermedia
Protocol(OHP),a datamodelandprotocolfor collaborative,openhypermedia,cf. [124].
The modelattemptsto be asinclusive aspossiblein the sensethat it is capableof repre-
sentingthelink modelsassumedby mostexisting hypertext systems.However, it doesnot
attemptto modelthesystemsthathaveparticularfeaturessuchastransclusionsin Xanadu
or spatialhypertext systems.Today, OHPencompassesagrowing numberof protocolsthat
covershypermedia,suchasnavigational,compositional,andspatialcollaborationsupport,
subscriptions,namingandlocationof hypermediaservices,caching,documentretrieval,
andWebintegration,cf. [122,432], [211, p. 6], [70, p. 19].

TheOHSapproachis a promisingattemptto integratehypertext functionality to standard
applicationsand thus making hypertext conceptsmore popular. The real revolution, of
course,camewith theriseof theWorld WideWeb(WWW).

13Not in 1994,asreportedin [70, p. 31].

http://www.ohswg.org/
http://www.ohswg.org/
http://www.ohswg.org/
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3.1.17 Brief History of the World Wide Web

It is interestingto noteonreflectionthattheWWW approachdid notcomefrom thehyper-
text researchcommunityand(maybealsofor thatreason)thatits placein hypertext theory
wasquestionedfrom thevery start:Tim Berners-Lee’spaperwasfamouslyrejectedat the
Hypertext’91 conferenceat SanAntonio but hestill attendedandgave a demonstrationof
thesystem,cf. [211, p. 5]. Hadtheapplicationof Hypertext to thenetwork structuresof the
Internetbeendevelopedaccordingto thestandardof knowledgein thelate1980s,theWeb
would certainlylook differenttoday. On theotherhand,it probablywould still bea rather
unaccessiblescientifictoy without muchsocialinfluence.It seemsappropriateto draft the
genesisof theWWW at this point asI amconstantlyreferringto it in varioussectionsof
this dissertation.

In marchof 1989,Tim Berners-Lee,a British physicistthenat CERN(theEuropeanPar-
ticle PhysicsLaboratory),proposeda project that would lead to the convergenceof the
Internetandhypermedia. In thatyear, theInternetwas20 yearsold, twentycountrieswere
connectedto the NSFNETbackbone,the centraldatastream,andit wasstill primarily a
network dominatedby studentsandscientists,cf. [460], [515]. Yet, all signspointedto
growth: ”While an averageof only onebillion datapacketsrushedthroughthe NSF Net
backbonein mid-1989,just oneyearlater, thatdataflow hadtripled. Otherdevelopments
aswell signaleda breakthroughfor theInternet.At theendof 1989,thefirst commercial
Internetdial-upprovider, TheWorld, debuted,andin Octoberof thefollowing year, Clari-
Net offeredthefirst commercialinformationresourceon theInternet”[293]. At that time,
thetechnologyof theInternetwasdominatedby e-mail,protocolssuchasFTPandTelnet,
andnot yet serviceslike Archie (releasedin 1990),GopherandWAIS (both releasedin
1991),cf. [83], [292, p. 18-20,429-434].

Tim Berners-Lee’s project, asit wasreferredto, proposedto developa distributedhyper-
text systemto enablehigh energy physicists,bothwithin CERNandaroundtheworld, to
shareinformation. In his proposalconcerning”the managementof generalinformation
aboutacceleratorsandexperimentsat CERN”, Berners-Leeclaimedthat informationwas
constantlybeinglost at CERNbecauseof thehigh turnover of people(two yearsbeinga
typical lengthof stay).However, hewasawareof theglobalityof this issue:

”The problemsof informationlossmaybeparticularlyacuteat CERN,but in
this case(as in certainothers),CERN is a model in miniatureof the restof
world in a few yearstime. CERNmeetsnow someproblemswhich therestof
theworld will have to facesoon”[51].

The proposal,which canbe recognizedas the birth certificateof the World Wide Web,
derivesa solutionbasedon a distributedhypertext system,asshown in fig. 3.2. Notethat
many of theconnectionsthatBerners-Leedraftsaretypedlinks. Arguablythemain inno-
vation wasthe Uniform ResourceLocator(URL), which elegantly combinedthe various
Internetprotocolswith machinenamesandthehierarchicalUnix file system14: ”By using
URLs it becamepossibleto uniquelyidentify anythingaccessibleon theInternet.Another,
not as innovative but still essential,part of the WWW wasthe Hyper Text Markup Lan-
guage(HTML). HTML allowedusersto markuptheir documentsto somedegreeandto
insertURL links into theseHTML pages”[70, p. 35]. The HyperText TransferProtocol

14Berners-Leeexplainsin the FAQ sectionof his Webpage:”The relative URI syntaxis just unix pathname
syntaxreusedwithout apology. Anyone who had usedunix would find it quite obvious. Then I neededan
extensionto addthe servicename(hostname).In fact this wassimilar to the problemApollo domainsystem
hadhadwhenthey createda network file system.They hadextendedthe filenamesyntaxto allow //computer-
name/file/path/as/usual.So I just copiedApollo. Apollo wasa brandof unix workstation. [. . . ] I have to say
thatnow I regret that thesyntaxis soclumsy. I would like http://www.example.com/foo/bar/baz to bejust
writtenhttp:com/example/foo/bar/baz. . . ” [52].
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Figure3.2: Berners-Lee’sProposal. Source:[51].

(HTTP), whichat thetimewasasimplestatelessfile transferprotocol, wascreatedin order
to controlmany connectionscreatedanddestroyedoverordinarybrowsing.

By Novemberof 1990,thedesigndocumentwascompletedandTim Berners-Leestarted
his work on the prototype. The world-wide-web,as it wasthencalled,went into useat
CERN in May of 1991, and in August its existencewas announcedin several Internet
newsgroups.Fromthatpointon thedevelopmentbecameacommunalaffair with thestan-
dardsbeinghammeredout throughheateddebatein variousnewsgroupsandmailing lists,
cf. [52]. The Web wasoriginally conceivedascollaborative, andthe first graphicalWeb
browser(developedby Berners-Leefor theNeXT operatingsystem)wasa browser/editor,
cf. [53]. This browser, however, nevergainedpopularity. A key developmentwastheJuly
1992releaseof theWWW tool library. It wasthesetoolsthatwereusedto developthevar-
iousWebbrowsersandserversthathavemadetheWWW viable.Oneof thesewasMosaic,
thefirst cross-platformWebbrowserdevelopedat theNationalCenterfor Supercomputing
Applications(NCSA) at the University of Illinois in Urbana-Champaign.NCSA Mosaic
wasa read-onlybrowser(which soonmorphedinto the NetscapeNavigator, seesection
4.7.6) andplayeda key role in triggeringtheexplosivegrowth of theWWW. With there-
leaseof theMac andWindowsversionsin thefall of 1993(version1.0hadbeendesigned
for X-Windows), it put a user-friendly browserin the handsof a broadpublic of Internet
users.Theresultwasa dynamicgrowth of Webtraffic, servers,anddocuments.

Ingredientscontributing to theWeb’s successwereits simplicity, thefreely availablestan-
dards& softwareandits decentralizedarchitecture.But alsoits scalabilityandthefactthat
every document/picture/fileavailablevia HTTP canalsobe saved locally on a harddisk

http://www.ncsa.uiuc.edu/
http://www.ncsa.uiuc.edu/SDG/Software/Mosaic/
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mustbeconsideredimportantfactorsfor theWWW’ssuccess.

1995wasnot only proclaimedby theTime magazineasthe”Yearof theInternet”. It was
alsotheyearof thebroademergenceof theplatformindependentprogramminglanguage
Java andits little brother, JavaScript, a scriptinglanguagebasedon Java anddesignedto
beaccessibleto non-programmers.Besidesotheraspects,thesetoolshavebeendeveloped
(andarestill widely used)to cover theWeb’s Achilles’ heelin regardsto usability.

3.1.18 Hyper-G and Hyperwave

Inspiredby theearlyWeb,theresearchersat GrazUniversitycreatedtheHyper-G system,
cf. [15]. Thoughverysimilar in someaspects(bothusede.g.taggedASCII almostcompat-
ible documentformats),the Hyper-G systemalsoprovidedsomeadvancedfunctionality,
includinghierarchicalnavigationalstructures,andbuilt-in multiple languagesupport:

”In many ways Hyper-G was technologicallysuperiorto the Web. [It] of-
fered(automatically)indexeddocumentcollections,thatcouldbesharedand
combinedarbitrarily. Thecollectionscouldbedistributedandreplicatedauto-
matically. Usingtheappropriateclients,userscouldcreatebidirectionalpoint-
to-pointlinks, thatwerestoredoutsideof thelinkeddocuments.Hyper-G was
multi-protocol,asit couldinterfaceto GopherandWebclients.And yet, it did
not replacetheWeb” [70, p. 37].

The main problemwith Hyper-G was the needfor proprietaryclients. While Hyper-G
offeredaWebinterface,thefull benefitsof thesystemcouldonly beharvestedthroughthe
Hyper-G clients,suchasAmadeus. Yet, ”at thepoint of introduction(1995),theNetscape
Navigator was the dominantbrowserwith more(visual) bells andwhistlesthanthe Hy-
per-G clients” [70, p. 37]. Furthermore,authorsand webmastersat that time did not
recognizeHyper-G’spotentialto makeWebsiteseasierto administer, asthesystemhandles
documents,updateslinks, etc.if documentsaremoved. Of course,the implementationof
this valuableserviceonly paysbackasWebsitesgrow large,which waslesserthecasein
theearlydaysof theWWW thantoday.

Thus,Hyper-G’smainfeatureshave beenintegratedinto a new product– commercialized
asHyperWave – which wastailoredfor theWeb,aswell asIntranetsandeLearning.Hy-
perwave, asa way to enhancetheWWW’s hypertext functionalities, will bedealtwith in
section4.2.3.

3.1.19 The XML Family and the SemanticWeb

XML emergedasaway to overcometheshortcomingsof its two predecessors,SGML and
HTML. SGML, the internationalstandardfor markingup data,hasbeenusedsincethe
1980s.It canbedescribedasa powerful andextensibletool for semanticmarkupwhich is
particularlyusefulfor catalogingandindexing databut too complicatedfor the everyday
usesof theWeb. Furthermore,addingSGML capabilityto a word processorcoulddouble
or triple its priceandthecommercialbrowsersmadeit clearthatthey did not intendto ever
supportSGML. Soin 1996,discussionsbeganwhich focusedon how to definea markup
languagewith thepowerandextensibilityof SGML but with thesimplicity of HTML. The
World WideWebConsortium(W3C)decidedto sponsoragroupof SGML gurusincluding
JonBosakfrom Sunto developXML. Like SGML, XML canbeusedto createaninfinite
numberof markuplanguages.WhereasHTML is merelyoneSGML documenttype,XML
is a simplifiedversionof theparentlanguageitself andyet it is freeof cost.

http://www.hyperwave.com/
http://www.hyperwave.com/
http://www.javascript.com
http://java.sun.com/
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The first phaseof the XML activity culminatedin the W3C XML 1.0 Recommendation,
issuedFebruary1998(revisedOct 2000). In thesecondphase,work proceededin a num-
berof Working Groupsto createXSL, theadvancedlanguagefor expressingstylesheets,
XLink, which describesa standardway to addhyperlinksto an XML file, XML Names-
paces,a specificationthat describeshow to associatea URL with every single tag and
attribute in an XML documentandXML Schemas,which help to defineparticularXML-
basedformats. In September1999,theW3C beganthethird phase,continuingtheunfin-
ishedwork from thesecondphaseandintroducingotherworking groups,e.g. to develop
XML Query, aquerylanguagefor XML.

As mentioned, XLink is ageneralXML formatto describenavigationalhypermedia,andto
allow expressionsof navigationalhypermediato beinsertedinto XML documents.While
themainapplicationof XLink is expectedto belinking within XML documents,thestan-
darditself is not limited to addresssolelyXML locations.XLink cansupportthe linking
currentlyfound on the Web (e.g. unidirectionalunaryuntypedlinks, cf. 3.7), aswell as
bi-directionaln-ary typedlinks. Links canbe storedexternally (out-of-line) of the docu-
mentsthey address,or they canbein-line (aswith HTML documents).XPointer is usedto
identify regionsof interestin XML documents.XPointerallowsfor selectionbasedonIDs,
hierarchicalstructure(from XPath), or anarbitraryuserselection(e.g.selectinga stringin
therenderedXML document).This is a quitesophisticatedaddressingschemethatshould
covermostuses.

”To date,theWebhasdevelopedmostrapidlyasamediumof documentsfor peoplerather
thanfor dataandinformationthatcanbeprocessedautomatically. TheSemanticWebaims
to makeupfor this” [54]. At thetimewhenXML will bewidely used,theWebwill become
aplacewheredatacanbesharedandprocessedby aswell asby people.TheSemanticWeb
takesthisideaevenfurther:Having informationontheWebdefinedandlinkedin awaythat
it canbeusedby machinesnotjustfor displaypurposes,but for automation,integrationand
reuseof dataacrossvariousapplications:”The SemanticWebis anextensionof thecurrent
Web in which informationis givenwell-definedmeaning,betterenablingcomputersand
peopleto work in cooperation”[54]. Knowledgerepresentation,the technologyrequired
for the SemanticWeb to function, is ”currently in a statecomparableto thatof hypertext
beforetheadventof theWeb: it is clearlya goodidea,andsomevery nicedemonstrations
exist, but it hasnot yet changedtheworld. It containstheseedsof importantapplications,
but to realizeits full potentialit mustbelinkedinto asingleglobalsystem”[54].

A probableintermediatestepbetweenHTML andXML is XHTML, dueto the inertiaof
theexisting approximately1 � 1012 Webpages,many of which do not conformto HTML
standards,cf. [70, p. 70]. But oncethe Web evolves into a spaceof XML documents,
initiatives suchas XLink will comeinto play. In the best-casescenario,whereXLink
hasbeenadoptedby the leadingWebbrowsers, theWebwould have evolvedinto a state-
of-the-arthypermediasystem,allowing arbitrary linking and annotationsto take place.
Furthermore,a XML future could also entail that other documenttypes,suchas word
processingfiles or spreadsheets,would migrateto XML, andwould thenalsobe subject
for easylinking, cf. [404].

As therecenthistoryof theWWW is linkedwith astrongcommercializationof themedium
(describedin section4.7), thebreakthroughof XML andtheSemanticWebdependslargely
onthelaunchingstrategiesof thebig playersin theInterneteconomy. Therefore,it remains
”a dangerousgameto predictanythingabouttheWebthat’smorethantwo weeksaway”.15

In 1990,Nielsensummedup hishistoryof hypertext:

”In conclusion,we cansaythathypertext wasconceivedin 1945,born in the
1960s,andslowly nurturedin the1970s,andfinally enteredtherealworld in

15DerekPowazek,citedin [418].
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the 1980swith an especiallyrapid growth after 1985,culminatingin a fully
establishedfield during1989” [387, p. 41].

Today, we can extend the metaphorby addingthat after the marriagewith the network
structureof theInternet,hypertext graduatedfrom university, fanaticallystarteduphisown
businessin theearly1990sbut hadto facetheroughwindsof thereal-life businessworld
at theturnof thecentury.16

Hopefully, agentswill soontakeoversomeof themoretediouswork, sothathypertext can
concentrateon thekey strengths:Connectingpeople,ideasandvisionsto supportlearning
andunderstanding.

3.2 Hypertext Applications

Bieberet al. [60] describeanexperimentat IBM whereanexpertsystemanda hypertext
systemwere comparedin their ability to supportcomputernetwork maintenance.The
resultswerethat thetwo systemsscoredaboutthesamein variousmeasuresof efficiency
but thehypertext systemwon in theoverall comparisonbecausetheoperatorscouldeasily
find out how to updatethe informationit contained.In theexpertsystem,the information
wascodedin a machine-readableknowledgebaseandrequiredthe assistanceof special
”knowledgeengineers”for updates[387, p. 12].

The savings potentialof hypertext in technicaldocumentationwasrecognizedearly and
hasled to a shift from paperto hypertext in technicalsupport(primarily for computer
hardware)andhelpfunctionsfor software.Theinformation(mostlyin hypertext form, but
also as linear texts) is commonlystoredon local harddisks,CD-ROMs or Web servers.
Hypertext strongly supports”just-in-time-learning”, thereforecompensatingthe deficits
thatstemfrom ”Nielsen’s first law of computermanuals”,which statesthat ”usersdo not
readmanuals,period” [387, p. 43].

Elevenyearsago,Nielsencategorizedhypertext applicationsin

computer applications (onlinedocumentation,userassistance,softwareengineering,op-
eratingsystems),

businessapplications (repairandothermanuals,dictionariesandreferencebooks,audit-
ing, tradeshows,productcatalogsandadvertising),

intellectual applications (ideaorganizationandbrainstormsupport,journalism,research),

educationalapplications (foreignlanguages,classics,museums),andfinally,

entertainment and leisureapplications (touristguides,libraries,interactivefiction).

While thistaxonomydoesnotappearto beveryprecisein thefirst place,thelastdecadehas
surelyshiftedthe focusandbroadenedthe spectrumof hypertext applications,especially
in thecommercialsector. This is alsoreflectedin theevolution of Risak’s taxonomyfrom
[439] to [443]. Risak, like otherauthors,distinguishesbetweenhypertext asa gathering
device (personalandgroupware), artisticproduction,learningtoolsandapplicationssuch
ashelpsystems,eCommerce,orientationsystems,etc.

In orderto specifyusefulapplicationsof hypertext, BenShneiderman[488] hasproposed
whathecallsthethreegoldenrulesof hypertext:

16I choseHypertext to bemalefor this metaphorbecausetext naturallyis of thatgrammaticalgenderin Ger-
manicandRomancelanguages.The (network) structure,in theselanguagesis femaleand,fittingly, in Spanish
theInternetis oftencalledla red(thenet).
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� A largebodyof informationis organizedinto numerousfragments,� thefragmentsrelateto eachother,� theuserneedsonly a smallfractionat any time.

Nielsenaddsa fourth goldenrule:

� Donotusehypertext if theapplicationrequirestheusertobeawayfromthecomputer
[387, p. 43].17

As computerchipsaregettingintegratedin householdappliances,mobilephones,etc.and
with theadventwith morepowerful PDAs usingintelligentagents, theforth rulewill loose
importancein oursociety:If welike it or not,mostof thepeoplewhoreadtheselines,soon
will neverbe”away from thecomputer”againfor long.

I do not want to contribute a greatdealto a discussionof further hypertext applications.
However, I will adda digressionon two specificfields thathold greatchancesaswell as
challengesfor thescholarlyuseof hypertext, eLearningandCSCW.

3.2.1 Hypertext and Learning

It is frequentlysuggestedthat hypermediamay have a significanteffect on the learning
process,but also that the ways how hypertext systemsmay be usedto supporthuman
learningat different levels hasto be fully understoodbeforebuilding effective systems,
cf. [241], [285].

From its very beginning, hypertext hasbeeninvolved in the storageof informationand
connectingit by waysof humanlearning.18 Thus,VannevarBushproclaimed:

”The humanmind [. . . ] operatesby association. With one item in its
grasp,it snapsinstantly to the next that is suggestedby the associationof
thoughts,in accordancewith someintricateweb of trails carriedby thecells
of the brain. [. . . ] Memory is transitory. [. . . ] Man cannothopefully to
duplicatethis mentalprocessartificially, but he certainlyoughtto be ableto
learnfrom it. In minorwayshemayevenimprove,for hisrecordshaverelative
permanency” [80].

Accordingto RumelhartandNorman,therearethreemodesof learning:accretion,tuning,
andrestructuring[457]: In accretion,learningtakesplaceby meansof accumulationof
new information; in restructuring,learningoccurswhenexisting memorystructures(net
work of schemata)are not adequateto accountfor new knowledgeand new structures
arecreated;In tuning, learningoccurswhenan existing schemais servedasthe basefor
the developmentof new onesby minor changes(fine tuning). It hasbeenclaimedthat
hypertext cansupportall threemodesof learningprocessesbecausethenode-link structure
of hypertext is consideredto beananalogyfor thesemanticnetworksthatexist in human
minds,cf. [550]:

17While hecriticizesShneiderman’s threerules,Kolb doesnotcommentonNielsen’s, cf. [283].
18Kolb’s ”paradigmaticscholar, theclassiciststudyingGreekandRomanliteratureor historyknew thebooks,

couldtracethereferences,make theconnections.” Besides,”memorywasnever all of scholarship,” [283, p. 30].
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”A ’ learner’canmanipulateahypertext by meansof changingthecontents
within nodesor changingthelinks thatareconnectingthenodes,suchthatthe
node-linkstructureof thehypertext becomesamodelof thelearner’ssemantic
network. Thishypertext describeswhatthelearnerknows,whichprovidesthe
foundationsfor learningnew ideas,that is, expandingthe learner’s semantic
network. In this case,hypertext is consideredto be the ultimate accretion
medium,a knowledgebaseof interrelatedideasthat canbe readily accessed
andassimilated.Restructuringis permittedby creatingandreorganizinglinks
in thesystem.Tuningis providedby changingthecontentsof thenodesin the
hypertext” [550].

This ideaof usinghypertext to simulatethe semanticnetworks of humanthinking is be-
ing criticizedas”rathershaky” by Romiszowski [447] and”the simpleweb structuresof
hypertext arenot of the sameorderof complexity ashumansemanticknowledgestruc-
tures”[542].

Most researchers,however, have concentratedon the navigationalaspectsof document-
centeredhypertexts (seesection3.4.3) and its impactson learning. It hasbeenclaimed
thatsimply letting learnerswanderfreely within a complex, highly interwovennetwork of
informationnodesis lesssufficient for learningthanguiding them,giving prompts,clues
andsuggestionsasto whichpartsof theinformationnetwork areappropriateto theirneeds,
cf. [286], [212, p. 111]. This claim seemsto refer ratherto abstract,reflective learning
stylesthanto learnerscalled”concreteperceivers” and”active processors”by Honey and
Mumford [233]. Even enthusiasticadvocateshave to admit that hypertext ”may be less
suitedfor thedrill-and-practicetypelearningthatis still necessaryin somesituations”[387,
p. 65]. Yet, this learningmethodis mainly requiredfor novicesin the subjectof study:
Accordingto Vygotsky [528,529], cognitivedevelopmentresultsfrom adialecticalprocess
wherebythelearnerlearnsthroughproblem-solvingexperiencessharedwith someoneelse,
usuallya teacherbut sometimesa peer. Initially, theteacher(or tutor) assumesmostof the
responsibilityfor guiding the problemsolving, but graduallythis responsibilitytransfers
to the learner. This meansthat, oncethe basicsof a new subjecthave beentrained,the
exploratorylearnercanbranchout from theseguidelinesandto determinehis or herown
needs,cf. [387], [241]. In hypertext, this strategy canberealizedby obliging thefirst time
userto completeaguidedtourbeforemorelinks aremadeaccessible.

Kolb’s four learningstyles(converger, diverger, assimilator, accomodator)are basedon
JeanPiaget’s definition of intelligenceandGuilfords’s structure-of-intellectmodel19 , cf.
[282]. Exceptfor the assimilator(who would preferguidedlearning),all learningstyles
describedby Kolb seemto besuitablefor learningin ahypertext environment:Thelearner
cangraduallyextendhis or her semanticnet by actingasan author. Linking materials,
building trails, addingannotationsandgatheringrelevant materialare typical actionsof
exploratorylearningin hypertext. However, it seemsthat the requiredself-disciplineand
explorartoryspirit arenotself-evidentto thecommonstudent.To avoid misunderstandings,
theself dependentlearningstrategiesin a hypertext environmenthave to bepointedout to
thembefore-hand.Aiken[4] recommendsstudenttrainingandorientationto

� ”emphasizelearningby doing– by providing opportunitiesto learnonandwith IT,� stresscollaborative,projectwork thatallows peopleto work togetherover time and
space,� andmost importantly, teach our studentshow to manage change” [4, p. 12], his
emphasis.

19Seefootnote30onpage86.
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Hammond’s ”aim of didacticizingthe, to him, obviously too liberal hypertext” hasbeen
stronglycriticized by Schulmeister[476]. Laying greatimportanceon controlling every
move of the learner, Hammondarguesthat, if traditional learningmethodsget portedto
hypertext systemsfor learningin anunreflectedmanner, thefollowing problemscanoccur:

1. Usersget lost becausethe knowledgebasemay be large andunfamiliar; the links
providedwill notbesuitablefor all individualsandfor all tasks,andtheusermaybe
confusedby theembarrassmentof choice.

2. Usersfail to gainanoverview of thematerialandthereforemisslargerelevantsec-
tionsof thematerialentirely.

3. Usershave difficulty finding specificinformationbecausetheknowledgebasemay
not be structuredin the way that they expect,or lack of knowledgemight mislead
them. A relatedproblemis thatof uncertaincommitment,wheretheuseris unsure
wherea link will leador whattypeof informationwill beshown.

4. Usersmay”ramblethroughtheknowledgebasein aninstructionallyinefficientfash-
ion, with choicesmotivatedby moment-to-momentaspectsof thedisplaywhich at-
tractattention”[212, p. 111].

5. Comingto gripswith theinterfacefor controllingthevariousfacilitiesmayinterfere
with theprimarytaskof exploringandlearningaboutthematerials.

The first point madeby Hammondhasto do with cognitive path-dependency of human
learning. Clark puts it this way: ”Certain ideascanbe understoodonly onceothersare
in place[. . . ] you can’t geteverywherefrom anywhere;whereyou arenow stronglycon-
strainsyour future trajectory” [98, p. 171-72]. But ”when confrontingdeviceswhich ex-
hibit somedegreeof pathdependency, themundaneobservationthatlanguageallowsideas
to bepreservedandto migratebetweenindividualstakeson a new force. For we cannow
appreciatehow suchmigrationsmayallow thecommunalconstructionof extremelydeli-
cateanddifficult intellectualtrajectoriesandprogressions”[98, p. 172] (my emphasis).In
otherwords,if weenrichthenavigationalmodelwith alinguistic,or moregenerallyspeak-
ing asemioticlevel,wecanperceivea”stunningmatrixof possibleinter-agenttrajectories.
Theobservationthatpublic languageallows humancognitionto be collective [. . . ] takes
on new depthoncewe recognizethe role of suchcollective endeavor in transcendingthe
path-dependentnatureof individual cognition” [98, p. 172]. Therole of languageandcul-
turefor what,andhow to think, hasbeenrevealedin Vygotsky’ssocialcognitionlearning
model,cf. [528,529].

Points2 – 4 seemto befacetsof Conklin’s two majordangersof free-formedhypermedia
accesswithin anassociativenetwork, disorientationandcognitiveoverhead[108], andwill
beanalyzedonabroaderbasein section3.6. Thefifth of theaboveproblemsis beingstud-
ied in a joint projectof theIBM T. J.WatsonResearchCenterandTheMuseumof Modern
Art, New York, cf. [478, 262]. Theprojectexploreslearningby discovery andgrows out
of currentresearchinto ”cognitive HCI”. Cognitive HCI is ”HCI which is both informed
by ourknowledgeof cognitiveprocessesaswell asaimedatdevelopingsystemsto support
andenhancecognitivebehavior” [262]. Theaimof thisprojectis to produceaninteractive
computerkiosk to presentthemuseum’sphotographycollectionwith aninterfacethatcan
bethoughtof asbeingself-teaching,asexplainedby LaurettaJonesandSharonGreene:

”Throughoutour work in designingself-teachinginterfaceswe observed
that peopledo not have to be given directionsto learnhow to usea system.
Most peoplelearnquite readilyby discoveringwhatcanbedoneandhow to
do it if the interfacedesignsupportssuchdiscovery. Peoplealso appearto



CHAPTER3. HYPERTEXT THEORY 80

enjoy theprocessof learningby discovery. Oneway of understandingwhatis
meantby anintuitive interfaceis thatit is reallyadiscoverableinterface.It has
beenobservationssuchasthesethathavemotivatedusto investin researchin
CognitiveHCI” [262].

In his keynotespeechat theInternationalConferenceon InformationandCommunication
Technologiesfor Education(EDICT) in Vienna,HermannMaurerclaimsthatknowledge
is split into sourceknowledgeandobjectknowledgeandstoredin differentpartsof the
brain: ”This is why we rememberstories,not URLs!” [343].20 This quoteremindsmeof
Persson’snarrativeapproachto hypertext navigation,describedin section3.7.8.

3.2.2 Groupware

Risak seesthe roots of groupware in the scholars’commentariesand margin notesin
manuscripts21, as explainedin section3.1.1on the prehistoryof hypertext. Annotation
functionality allows any userto addcommentsandadditionallinks within applications,
which can be private or sharedamonga work group. Hypertext structuringcan help
to organizediscussionsaroundany elementof interest(e.g.,usingargumentationtools),
cf. [108], [61, p. 3].

The argumentthat hypertext alsocanimprove individual andorganizationalmemory, cf.
[108], is stronglysupportedby cognitive science,e.g. Tomaselloet al. [519]: ”Collab-
orative problemsolving involvesmuchmorethanthe mereexchangeof informationand
orchestrationof activity. It involvesactively promptingtheotherto work harderat certain
aspectsof aproblem,andallowing theotherto focusyourownattentionin placesyoumight
otherwiseignore.Here,then,theco-ordinativefunctionof linguistic exchangephasesinto
thefurtheroneof manipulatingattentionandcontrollingresourceallocation”[98, p. 171]
(my emphasis).Collaborativeproblemsolvingis thebasisfor theopensourceapproach,a
methodandphilosophyfor softwarelicensinganddistribution designedto encourageuse
andimprovementof softwarewritten by volunteersby ensuringthatanyonecancopy the
sourcecodeandmodify it freely. Raymonds’s ”CathedralandtheBazaar”wasa seminal
paperdescribingtheopensourcephenomenon,cf. [431].

Turoff ’sproposedthat”groupsmustbeableto imposeasharedview andtheirownevolving
collaborative indexing approacheson a collaborativehypertext system”[521]. Rao/Turoff
[430] believe that their proposedtaxonomywould also help in collaborative hypertext
work becausemembersof agroupcouldcontributeadequatelyandunderstandeachother’s
judgementsin carryingout thegroupobjective.

Dueto its pliablearchitecture,theWebformstheinfrastructurefor many kindsof applica-
tions,not leastthesupportfor collaboration.Collaborationon theWebtakesmany forms
from classicalCSCW applicationssuch as Basic Supportfor CommonWork (BSCW,
cf. [16]) to link recommendationanddiscussionforumssuchasSlashdot, andtheWebDAV
standard(standsfor WebDistributedAuthoringandVersioning,cf. [544]). A noteworthy
advancein easy-to-usepictorial communicationon the WWW is Vectorama.org, a ”mul-
tiuserplayground”onwhichamaximumof tenusersat thesametimecandesignapicture
together.

Geyer-Schulzet al. [190] presentVirtual Notes, smallyellow stickerswhich canbefreely
placedon instrumentedHTML-pagesusingstandardInternettechnology. In a teaching

20Furthermore,heput strongemphasisonusingnetwork features(suchasnotification,versioncontrol,discus-
sionboards,etc.) for eLearningandtheactive documentconcept(cf. [428], [516]).

21”Eine frühe Form der Zusammenarbeitvon Leser/Autor(’groupware’) bestanddarin, daßLeserRandbe-
merkungenhinzufügten,die späterenLesernverfügbarblieben. Auf dieseWeiseentstandeninsbesondereim
mosaischenKulturkreiswesentlicheWeisheitstexte, in denendie gesammeltenRandbemerkungenderRabbiner
zusammengefaßtwurden”[439].

http:www.vectorama.org
http://slashdot.org/
http://bscw.gmd.de/
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andresearchenvironment,this tool providesa user-friendly andflexible wayof improving
collaborationby annotations,feedback,post-itsandblackboards(A tool of thesamename,
but for theWindows Desktop,is availableassharewarefrom Mindmettle). Virtual Notes
differ from the commentsthatareplacedin the sourcecode,for they canbe includedby
everyone,whereasthe sourcecodeof a typical Web documentcanonly be editedby the
author22 of thenode. Thevirtual noteicon(or, GraphicalLink Marker, seesection4.6) can
beplacedanywherewithin thetext or overanimage.23 Whenever theuserpullshismouse
overtheGLM, thenotewill popup,showing lastcommentsfirst. Whenclicking theGLM,
theusercanannotateto thenote.Theauthorof theHTML pageis alsotheadministratorof
thenotesplacedon his pages.On theonehand,this putsauthorsin thepositionof having
to review thenotesfor inappropriateor insultingannotationsby anonymoususers.On the
otherhand,thisworkload(whichcouldbeautomated,cf. [190]) seemsto beafair pricefor
thevaluableannotationsthey canobtainfrom his readers.

3.3 Hypertext Paradigms

The term ”paradigm” gainedprominencedueto the enourmousrepercussionsof Kuhn’s
work [294], andhassincebeenappliedin multiple contexts, scientificandotherwise,cf.
[466, p. 122]. In thecontext of HCI, a paradigmcanbedescribedasthebasicrule for a an
interfacemetaphor.24 In hypertext systems,therearethreecommonlyusedparadigms.

The cardparadigmusesthe index cardasa model. Index cardsarestill widely usedin
organizationsthathouselargematerialcollections,suchaslibrariesandmuseums.As each
index cardstandsfor anobject,themanipulationandstateof thecollectioncanberepre-
sentedby thespatialdistributionandmarkingof thecards.Thissystemwasthemostpow-
erful way to maintain,documentandsearchlargeholdingsbeforetheadventof computer
systems.Therefore,electroniccollectionmanagementsystems(suchasGallerySystem’s
TheMuseumSystem) usuallyemploy thismetaphor-set.HyperCard, themainexamplefor
asystemusingthecardparadigmtogetherwith hypertext functionality, is shortlydescribed
in section3.1.8. Theessenceof thecardparadigmin hypertext systemsis thatacardcannot
bebiggerthanthemonitorscreen,or in otherwords,scrollingis not necessary. Thecards
canbesortedin stacksandmovedaroundthedesktop.Furthermore,link destinationsare
alwayscardsthemselves,notdestinationanchorswithin thetext. This meansthatacertain
link will not point to someword on thesame– or another– card,but to theupperleft cor-
nerof anothercard,like thelinks departingfrom nodeA in figure3.3. Notethatthepoints
wherethelinks leave,or link anchors,arevisualizedby smallboxes(thelink markers). It
goeswithout explaining that this paradigmis usefulfor shortnodesonly. It is a valuable
way to helpauthorssort their ideas,shortnotes,picturesetc.beforesitting down to write.
It alsoseemsto bethemostpromisingparadigmin connectionwith spatialhypertext, see
section3.1.15.

Theencyclopediaparadigmrelatesto collectionsof articlesasstandardizedby theenlight-
mentprojectof the Encyclopédieou Dictionnaire raisonnédessciences,desarts et des
métiers (seesection3.1.1). In the paper-form encyclopedia,the articlesaresortedalpha-
beticallyandcannotberearranged.Also, afterhaving followeda chainof references,the

22Or, generallyspeaking,by anyone with writing accessto the document. In HTML, commentsandmeta
informationcanincludedin the sourcecodewith the<!-- --> tag. This informationis invisible to the user
unlesshereviews thesourcecodeof thepage.Veith Risakremindedmethatotherdocumentformats(e.g. MS
Winword, StarOffice, etc.) allow annotationandchangesto thedocument.Thedocumentownercanacceptor
rejectthesesuggestions.

23In medieval manuscripts,commentsandinstructionswereplacedon thepagemargins. Theyellow stickers
that served asthe sourcedomainfor the Virtual Noteshave changedthe way we annotate.They canbe placed
anywhereandlaterberemovedwithout leaving a trace,cf. [7, p. 63].

24In section3.6, I will payspecialattentionto thetheoreticalbasisof theusabilityapproachandits practical
implicationsonHCI.

http://www.apple.com/hypercard/
http://gallerysystems.com/museum.asp
http://www.mindmettle.com/Main.html
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readerwill experiencedifficultiesin rememberingwhathewasactuallylooking for. Num-
beredbookmarkscanhelp to pull ”Ariadne’s thread”(seesection3.7.2on bookmarks)to
returnto thepoint of departurein thebook. Of course,electronicencyclopediasfacilitate
navigationwith history functions,full searchabilityandeditablebookmarks.This is gen-
erally truefor every hypertext systemusingtheencyclopediaparadigm, suchasHyperties
(seesection3.1.9). Referencesalwayspoint to the beginning of otherarticles(as in the
cardparadigm) which can lead to cognitive overheadif an article is several pageslong.
Thus,articlesshouldtreatwith onesubjectonly; otherwisethetext paradigmseemsmore
suitable.

Thetext paradigmrelatesto a writing supportthathasbecomerarein thewesternworld:
thescroll. Papyruswasthemainwriting materialof theancientworld. Sheetswereglued
togetherandrolled up into scrollsof varyinglengthswhich werewritten in shortcolumns
an readhorizontally. It wasflexible but it cannever have provideda very stablesurface
for paintmakingit improperfor largetext illustrations.Weitzmann’s theoryis that,though
illustration of all kinds of texts wasexecutedon papyrus in ancientGreece,andearlier
still in Egypt,it wasthechangeoverundertheRomanEmpirein thesecondto fourth cen-
turiesAD from roll to codex thatleft uswith thebookin today’s form.25 Thescroll differs
fundamentallyfrom the codex in the way it is handled(rolling vs. turning pages).Fur-
thermore,thebookpage(especiallyif it is illuminated)invitescomparisonwith a framed
picture26 whereasthe scroll facilitatescontinuousreading. As eachword canserve asa
destinationanchorfor incominglinks, thisparadigmis highly suitablefor associative link-
ing within thetext andfor texts with commentaries.In figure3.3, thedestinationanchors
arerepresentedby circles. A typical examplefor the text paradigmis the monolithic hy-
pertext systemGuide,describedin section3.1.10, andtheWWW.

A B

D E F

C

Figure3.3: Hypertext structurewith six nodesandeightlinks
(Source:[387, p. 1])

Thedesktop/window metaphoris underlyingto mostof systemsthat run on currentGUIs
(seesection3.6onusability).Yet,notall hypertext systemsemploy multipletiled windows
within theapplication.Hypertext systemsthatprovide readerswith theability to compare

25Cf. [537] and[7, p. 35,151]. Thewax tablets,however, wereonly usedwhenwriting materialswerescarcer
or morecostlyandlost importanceat theendof theearlyMiddle Ages.Thestonetables,servingmerelyasapart
of anarchitecturalenvironment,wereemployedfor representationalinscriptionsandmountedonmonumentsand
houses;cf. [452, p. 176]and[42, p. 131-135].

26Cf. [7, p. 35]. Seealso[410, p. 19-21]for thedesignrules– Gestaltungsprinzipien– thatsuchapictureplane
requires.
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two pagesof text, write noteswhile viewing a secondpage,andso on, include gIBIS,
Intermedia, Notecards, andStoryspace. On theWeb,multiple windowsaremostlyusedin
connectionwith Java andJavaScript.

3.4 Hypertext Structure

In termsof theDexter ReferenceModel, thestoragelayermodelsthebasicnode/link net-
work structurethatis theessenceof hypertext anddescribesa ”database”thatis composed
of a hierarchyof data– containing”components”interconnectedby relational ” links”.
cf. [209]. The othertwo layersin the Dexter modelarethe within-componentlayer and
therun-timelayer. Theinterfacebetweenthestoragelayer, in which thehypertext network
is stored,andthe within-componentlayer is calledanchoring. It is a mechanismfor ad-
dressinglocationsor itemswithin the contentof an individual component.Anchoringis
a mechanismthat providesthis functionality while maintaininga separationbetweenthe
storageandwithin-componentlayers. The within-componentlayer containsthe (textual
andgraphical)contentof thehypertext; therun-timelayerof themodelprovidestoolsfor
theuserto access,view, andmanipulatethenetwork structure.

Thehypertext authorsandreaders,however, perceive thehypertext structureasblocksof
text andtheelectroniclinks that join them,cf. [129, p. 3], [37]. While thepassagefrom
onenodeto theother(or, navigation,seesection3.7) is basedon the linearselectionand
combinationof elements,hypertext structureitself is seenasmodularnon-sequentialand
variable.As thenodesneednothaveafixedplacein aspatialorderto form thisnetwork of
text (andotherhypermedia), hypertext structureis commonlyanalyzedby meansof graph
theory.

3.4.1 Graph Theory

In informationscience,graphtheory27 is used,primarily, asa methodof structuringand
organizingdata,cf. [256, p. 136-145].But graphsarealsoa goodway to analyze(andvi-
sualize)informationstructures,suchashypertexts. By meansof graphtheory, hypermedia
structures,seenasaggregationsof nodes(containersof information)andlinks (dynamic
connectors)canbeautomaticallyvisualizedin overview diagrams(describedasa naviga-
tion tool in section3.7). Thesimplehypertext of figure3.3, canberepresentedby adirected
graph(fig. 3.4a).

In general,a graphis a pair of sets,V andE, whereevery elementof E is a two-member
setwhosemembersareelementsof V. A directedgraphconsistsof asetof nodes, denoted
V anda setof arcs,denotedE. Eacharc is an orderedpair of nodes{u,v} representing
a directedconnectionfrom u to v. The out-degreeof a nodeu is the numberof distinct
arcs,

�
u � v1 �
	�	�	 � u � vk � (i.e., the numberof links from u). The in-degree is the numberof

distinct arcs
�
v1 � u �
	�	�	 � vk � u � (i.e., thenumberof links to u); cf. [73]. For example,graph

3.4canbeformally describedas:V = {A,B,C,D,E,F}, E = {{A,B}, {A,D}, {A,E}, {B,C},
{B,E}, {C,F}, {E,D}, {F,B}}. Thus,nodeA hasanout-degreeof 3 andanin-degreeof 0
(makingit a root node), nodeB hasan out-degreeof 2 andan in-degreeof 2, andsoon.
ThegraphalsohasacyclewhereB is theinitial aswell asthetheterminalnode. Notethat
thesamegraphcouldbevisualizedin alot of differentways(e.g.3.4b) to put theemphasis

27Theearliestpaperongraphtheorywaswrittenby theSwiss-bornmathematicianLeonhardEuler, calledSolu-
tio problematisadgeometriamsituspertinentis, in theCommetariiAcademiaeScientiarumImperialisPetropoli-
tanae(1736).Eulerdiscusseswhetheror not it is possibleto stroll aroundKönigsberg (latercalledKaliningrad)
crossingeachof its 7 bridgesacrossthePregelexactlyonce.Eulerencodedtheproblemin agraphby representing
the landareasasverticesandthebridgesasedgesandgave theconditionswhich arenecessaryto permitsucha
stroll; cf. [222].

http://www.javascript.com
http://java.sun.com/
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Figure3.4: Two hypertext graphsbaseon fig. 3.3.

on certaintopologicaldetails,while its formal descriptionremainsunchanged,ascanbe
seenin therepresentationasamatrix or a table(seefigure3.5).

�
u � v ��


�������
�

0 1 0 1 1 0
0 0 1 0 1 0
0 0 0 0 0 1
0 0 0 0 0 0
0 0 0 1 0 0
0 1 0 0 0 0

��������
�

A B C D E F
A 0 1 0 1 1 0
B 0 0 1 0 1 0
C 0 0 0 0 0 1
D 0 0 0 0 0 0
E 0 0 0 1 0 0
F 0 1 0 0 0 0

Figure3.5: Hypertext (fig. 3.3) asmatrixandtable.

Without going into detail, it canbe shown that the matrix, whenreadfrom left to right,
show link {A,B} asthesecond”1” in thefirst row, etc.

Goodmanunderlinesthedigital characterof graphs,by which hemeansthathow a graph
is visually representedis irrelevantcomparedto its formal correctness:Figure3.6 shows
differentvisualrepresentationsof thesamegraph.28

Figure3.6: Threedepictionsof thesamegraph.Source:[222].

In a graph, thenodesandarcsactascharactersin a notationallanguageandits ”diagram”
is purely digital. Goodman[194] usesthe dichotomydigital/analogto illustratethe dif-
ferencebetweendiagrams,mapsand modelson the one handand images, or pictorial

28Note that the first depictionimplies a non-planargraph, that is, a graphthat cannotbe drawn in the plane
withoutcrossingedges.However, theothertwo depictionsshow thatthegraphis actuallyplanar. Thisdistinction
becomesimportantfor thevisualrepresentationof highly interconnected(or dense)graphs,cf. [99].



CHAPTER3. HYPERTEXT THEORY 85

representationson theother:Accordingto this distinction,a representationsystemis digi-
tal if it usesadiscreteclassof statesof affairsto indicateadiscreteclassof statesof affairs.
A representationsystemis analogif it usesan infinite classof statesof affairs to indicate
aninfinite classof informationandeachclassis dense,namely, its memberscanbeordered
in theway thatbetweeneachpair of elementsthereis anotherelement.

In his analysisof schemataasnotations,Elkins concentrateson trees:For him thetreede-
scendsfrom deduction,andthereforeit expressesbothsimultaneousrelations(ataxonomy)
andchaineddeductions(a genealogy):”In Ferdinandde Saussure’s terms,genealogyis
diachronicandtaxonomyis synchronic. In genealogy, the smallesttwigs arethe newest,
asin a realtree;in a taxonomythedistancebetweenany two twigsmattersmorethantheir
age”[160, p. 221].

Graphtheoryis an importantmethodfor building Websearchengines(seesection3.7.9),
suchasGoogle, Altavista, Lycos, etc., for measuringandmappingthe Web. The ”Web
graph” (containingseveral hundredmillion nodes, and a few billion arcs) is actually a
directedmultigraph(becausetwo nodescanbeconnectedby morethanonelink), but many
analysesignorethesecomplicationsandtreat the Web asif it werea simple,undirected
graph; cf. [73], [222]. Thereis also terminologicalinconsistency and diverging results
concerningthe diameterof the WWW. While Barabásiet al. [5] comeup with a diameter
of 19 (which meansthat if you selecttwo Webpagesat random,you will need19 clicks,
on average,to get from onenodeto theother),Broderet al. do not believe in this ”small
world phenomenon”29:

”Our experimentalevidencerevealsa rathermoredetailedandsubtlepic-
ture: mostorderedpairsof pagescannotbebridgedat all andtherearesignif-
icantnumbersof pairsthatcanbebridged,but only usingpathsgoingthrough
hundredsof intermediatepages. Thus, the Web is not the ball of highly-
connectedspaghettiwe believed it to be; rather, the connectivity is strongly
limited by ahigh-levelglobalstructure.[. . . ] Weshow thatthediameterof the
centralcore(SCC)is at least28,andthatthediameterof thegraphasa whole
is over 500. [. . . ] We show that for randomlychosensourceanddestination
pages,theprobabilitythatany pathexistsfrom thesourceto thedestinationis
only 24%” [73].

It is to be hopedthat future researchwill shedsomemore light on thesecontradictory
findings. Cunliffe notesthat ”dif ferentforms of dynamic,interactive 2-D and3-D visu-
alisationswhich supportabstractionandclusteringneedto be investigated”[114, p. 41]:
Theoretically, it is possibleto usegraphmatchingtechniquesto find isomorphismsand
clusters.However, thematchingof graphsis still anactiveresearchareaandcomputational
challenge.Thetwo majorproblems,thatof sheersizeandthatof arbitraryinterconnection
structure,remaina challenge,cf. [166].

In hypertext, nodesrepresentthedocumentsor primarycontentcontainers,cf. [209]. Thus,
it is theconnectionof nodesby meansof hyperlinks,whichmakesgraphtheoryapplicable.
At this point, it is importantto distinguishtheunderlyinglink anchorfrom themanifested
link markerdisplayedon thescreenandthelink destination. Link markersvisibly indicate
a link’s presence.Link anchorscontainparametersandotherinternalinformation,which
usersdonotsee.However, showing informationonthelink andits destination(e.g.in pop-
up),couldreducetheproblemof uncertaincommitment,e.g.theuseris unsurewherealink
will leador what typeof informationwill beshown, cf. [212, p. 110]. Properlydesigned

29In the calculationof the Webdiameter, it is importantwhetheror not the indexing databasesof the search
enginesareincluded.If they are,all thosenodessavedin a Webcrawl areconnectedat a maximumdiameterof
2, aspointedout to meby VeithRisak.Seesection3.7.9for IR techniquesandsearchengines.

http://www.lycos.com
http://www.altavista.com
http://www.google.com
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hypertext systemscontaina varietyof link parameters,suchassource/destination-points,
type,condition,annotations,etc,which shallbedescribedhereafter.

Thepossibilityto categorizelinks, e.g.as”definition links”, ”referencelink”, or ”external”
vs. ”internal links” promisesto reducecognitiveoverheadin hypertext navigation.

RaoandTuroff observethat”hypertext shouldbetreatedasageneralpurposetool with ap-
proachesto handlingnodes, links, andretrieval, thatfits within thecontext of any applica-
tion andconveyscommonmeaningsto users.To accomplishthis,weneedacomprehensive
framework for hypertext basedon a cognitive modelthatallows for the representationof
thecompleterangeof humanintellectualabilities” [430]. They proposesucha framework
basedonGuilford’sStructureof theIntellectModel30, cf. [204]. Theirframeworkclassifies
nodesinto sixdifferentsemantictypes– detail,collection,proposition,summary, issue,and
observation. Links canbecategorizedinto two major types– convergentlinks anddiver-
gentlinks. Convergentlinks canbeclassifiedinto specification,membership,association,
path,alternativeandinferencelinks. Theselinks helpin focusingor narrowing thepattern
of relationshipsbetweenideas.Divergentlinks areclassifiedinto elaboration,opposition,
tentative,branch,lateral,andextrapolationlinks. Theselinks expandor broadenrelation-
shipsbetweenideas.

Arbitrary labelinggivesauthorsmoreflexibility to expressexactmeaning, but carriesthe
dangerof inconsistenttype names:Whenwriting documentsandsettinghyperlinks,the
usersrarelybotherto selectlink typesor assignedlink namesotherthanthedefault ones.
At leastthis is implied by a two-yearfield studywith over 200 usersof the MUCH hy-
pertext system,cf. [533]: If a link typewaschosen,thechoicewasofteninconsistentwith
the way otherauthorswould categorizethe link. Thus,WangandRadasuggestthat sys-
temdesignersproviding semantictyping shouldmake themaseasyto specifyaspossible.
Thoth-II [104] is designedto containall structuralinformation in the links. It provides
threetypesof links. Value links connectonenodeto another, text links link text to nodes
andlexical linkspoint from regionsof text to nodes, cf. [104]. Accordingto Parunak[413],
thereareat leastthreemajor typesof links: associationlinks, aggregationlinks andrevi-
sionlinks, eachof which canbefurthersub-divided. Risakdistinguishesbetweenthetwo
categoriesassociative links andstructurallinks, cf. [439, keyword:Verweise].In figure3.3
on page82, the nodeA seemsto be the homepagecontaininga tableof contentswith
structurallinks to themainnodesof thehypertext. Thelink F � B, however, seemsto be
anassociative link.

Durand/DeRose[151] statethatmostof theproposedtype-setsare”grabbags”(acollection
of inhomogeneousitems),becausethey mix rhetorical,topologicalandsyntactictypes.

Typedlinks can be displayedat the userinterfaceby changingthe shapeof the cursor,
asGuidedoes,or by having a speciallink marker notationfor variouslink types. This
notationcanincludedifferentcolors,icons(likegIBIS) andline patterns(likeNoteCards).
It canalsobeexpressedby showing thelink typein anotherwindow, frame,pop-upmenu
(preview list), or in anoverview diagram,cf. [536,62,388]. In fact,HTML 4.0 alsosup-
portslink typesandtitles,but hardlyany authorusesthem,probablybecausethey arenot
supportedby mostpopularWebbrowsersandeditors.

AdrianMiles’ hypertext oncinematicnarration”doeswhatit describes:It containsasimple
seriesof nodesthat containthe majorargument– this is its canonicaltext – andwhile it
canbereadserially, it is denselyinterlinked” [361]. In addition,heusestheCSSto color

30In Guilford’s Structureof Intellect (SI) theory, intelligenceis viewed ascomprisingoperations,contents,
andproducts.Thereare5 kindsof operations(cognition,memory, divergentproduction,convergentproduction,
evaluation),6 kindsof products(units,classes,relations,systems,transformations,andimplications),and5 kinds
of contents(visual, auditory, symbolic,semantic,behavioral). Sinceeachof thesedimensionsis independent,
thereare theoretically150 different componentsof intelligence. SI theory is intendedto be a generaltheory
of humanintelligence. Its major application(besideseducationalresearch)hasbeenin personnelselectionand
placement.
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four othertypesof links: commentary, quotation,referenceandexternal(seefigure 3.7).
Althoughthispseudo-typingonly takesplaceon thepresentationlevel (in theterminology

Figure3.7: Detail of a screen-shotfrom [361].

of theDexter Model,seesection3.4) , it workssurprisinglywell for theuser.

Vitali et al. [527] proposea simplemethodcalleddispletsfor HTML-authorsto include
pop-upboxeswith link labelsfor typedlinks. WeinreichandLamersdorf’s HyperScout,
a prototypeimplementationof their proposedconceptto presentseveral typesof Webhy-
perlink informationis a similar approachto show usefullink information(seefig. 3.16on
page123), cf. [536].

Thüringetal. [517] statethat”providingsemanticlink labels”shouldbealeadingprinciple
of hypermediadesign.In XML, othersemantics– in additionto types– canbeattachedto
links, suchaslabels,names,keywordsor timestamps.A singlelink type defininga con-
ceptualrelationshipbetweennodescanhave multiple labelsrepresentingthetypetailored
for differentcontexts, cf. [430]. Thekeywordsattachedto a link – by authorsandreaders
alike– canincludeits typeandlabels,cf. [151].

Exceptfor Rao/Turoff ’sscheme[430], theconceptof typednodeshasbeentreatedwith a
little lessconsiderationin hypertext literature.31 After a long paragraphabouttypedlinks,
Bieberetal. [62, p. 37] only add:”Similarly, nodetypescategorizeanode’scontents.” But
sometimes,whatis anargumentfor oneissue,mightbeacounter-argumentfor anotherand
self-definedtypeswill produceanunlimitedtaxonomy. Yet,WangandRada’sstudy[533]
suggeststhat, if default typesaregiven, the creativity of authorswill stayon a low rate.
Within homogenoususergroupsand/orfieldsof applications,enforcedsemanticnodeand
link structurescanhelpauthorsorganizeinformationmoreeffectively andlendcontext for
readers:In the gIBIS system,the hypertext modelcorrespondsto the dialecticmodelof
augmentationamongthesoftwaredevelopers(seesection3.1.12). Accordingto theissue,
that may have a positionsupported– or objectedto – by arguments,the corresponding
hypertext modelconsistsof threenodetypes:’issue’, ’positions’ and’arguments’:gIBIS’
eight link type representthe interrelationsamongthe nodes,e.g. an argumentsupports
anissue,or, objectsto it; anissuegeneralizes/specializes/replaces/questionsanotherissue,
etc. Yet, ”togetherthe typescreateandmaintaina semanticsfor the hypertext network

31Veith Risak remindedme that typesfor nodesarean importantissue,as they canbe usedto indicatethe
credibility/authenticity of thenode(draft,underreview, final,.. . ) andfor versioning.
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designedspecificallyto supportits domainof argumentationdialogues”[62, p. 37]; cf.
[109]. Nanard/Nanard[376] envision a type schemefor link anchorsas well, but their
conceptmovesquitebeyondthegraphmodel(seesection3.4.2).

Usability studiesby Spooletal. [503] boreout thatWeblinks areusuallynot sufficient for
theuserto predictthe referenceddocument.Yet, surroundinginformationaside,thevast
majority of Web authorsrely on the link marker in its context or the destinationaddress
to convey thelink’s purposeanddestination. Stayner/Procter’sstudy[504] on how people
make link selectionsconfirmedthatusersareoftenforcedto fall backon heuristicsdrawn
from pastexperienceandinterprettheURL beforeselectinga link. Theaddresswasused
to predictdifferentaspectsof thereferencedobject,like theircontents,theexpecteddown-
load time, andthe destinationWeb site. However, ”the readabilityof URLs for humans
is poor asthey areprimarily technicaladdresses.Particularly lessexperiencedusersare
unableto understandURLs anddo not know how to interpretthe differentparts,” [536].
Consequently, several projectsaim to make URLs avoidable,like RealNames,a service
thatmapskey phrasesto Webpagesandpassesthemon to thebrowser.32 Furthermore,it
hasbecomedifficult to judgeanode’scontentby its nameandlocation,becauseaggressive
commercialdomainnamepolicy, includingCybersquatting33, havemadeURLssometimes
quitemisleading(seesection4.7.3for anaccountof informationauthenticityandcopyright
issueson theWWW).

Therefore,it seemshardly surprisingthat ”we experiencemany Web userscomplaining
thatsometimesthey donot reallyknow wherea link will take them.Thisaddsto cognitive
overheadfor thereader. We view this, in part,asbotha user-interfacedesignquestionand
a hypermediadesignquestion”[62, p. 37]. AdvancedWebauthoringenvironmentscould
take advantageof semantictypesto declaretemplates.Thesetemplatescould combine
nodesand links that go together, like in the gIBIS system. If links have attributesby
themselves,readerscaninspectthedependenciesbetweendocumentsby runningstructure-
basedqueries.Implementingstructure-basedqueryon theWeb will be facilitatedgreatly
by maintainingexternallink databases,aswill bethecasewith XLink, cf. [133], [151].

Bi-directional links in hypertext, meaningthat the systemcandisplaya list of incoming
links. This functionality alsodependon external link bases:”From a computerscience
perspective it would bealmosta trivial taskto implementsucha feature,but almostnone
of the currenthypertext systemsdo so. It would just involve updatingtwo lists instead
of oneevery time a new link was added”[387, p. 4]. The structureof today’s WWW
inhibits bi-directionallink transversal(unlessusingthebacktrackfunction). However, the
HyperWaveenvironmentcanshow incominglinks fromthesamedomain,seesection4.2.3.

The notion of a diameterof the WWW was presentedat the beginning of this section.
Broderetal. [73] notethatthepossibilityof transversingbi-directionallinks couldenhance
the navigatability of the Web: They show that, if a pathdirectedbetweentwo randomly
selectednodesexists,”its averagelengthwill beabout16. Likewise,if anundirectedpath
exists(i.e., links canbefollowedforwardsor backwards),its averagelengthwill beabout
6” [73].

Somesystemsdisplaylabelsto help thereaderdistinguishamongmultiple links from the
samelink anchor. This makesgreatsensein combinationwith typedlinks. That way, a
singlelink marker canbe the anchorfor links to a definition, a citation, an annotation,a
pictureetc. The displetssuggestedby Vitali et al. [527] includepop-upboxeswith link
labelsfor multiple links, typedlinks, aswell asmany otherfeaturesthatcouldbespecified

32On their Web site www.realnames.com, the company statesthat ”Keywords CANNOT be resold[sic]. If
registeredKeywordsfail to complywith theKeyword SelectionPolicy, they will berevokedandregistrationfees
will notberefunded.” Themarketingof keywordswill betreatedin section4.7.

33Thefamouslegal caseaboutthereverseprocess(thedomainnameetoy.comwastakenbefore thecompany
thatlaterwantedtheURL, eToys,wasevenfounded)will betreatedin section4.7.7.

http://www.etoy.com/
http://www.realnames.com
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from within HTML andXML. 34 Theproblemwith displetsandotherworkaroundsin Java,
JavaScript, etc., is that they tend to multiply loading times. The Lotus Organizeruses
multiple links with easypop-upmenus. Figure 3.8 shows the pop-upmenubesidethe

Figure3.8: Multiple links in theLotusOrganizer4.1.

GLM (in theform of a chain)in theaddressbook.Thelinks point to a phonecall, another
address,ananniversary, anda text file.

3.4.2 Beyond Graph Theory

In aclassicalnode-link hypertext, agraphcanbeconstructedonthesetof nodeswhereeach
edgeis identifiedwith a link andstructurediscussionstypically take placewith respectto
this graph. However, many otherstructuremodelshavebeenproposed:Halasz[207] folds
theseprimitivesinto node/link ”composites.” DeRose[134] distributeslink functionsover
a taxonomyof ”intensional”and”extensional”links. Parunak[413] replacesthe concept
of linkednodeswith set-theoreticgroupings,while Marshallet al. proposerelations[334],
andStotts/Furutta[510] basetheir Trellis modelon Petri nets. Thus, it seemsadequate
to follow Rosenberg in countingashypertext ”any kind of systemin which text contains
embeddedinteractivestructureoperations”[449].

Transclusionsareexamplesof suchinteractivestructure,howeverin aquitedifferentsense.
Bieber et al. point to this conceptfrom the earliestdaysof hypertext that could vastly
enhancetheWWW’s functionality(seesection4.2.3on Webaugmentation):

”Transclusions(or inclusions)was one of the first hypermediafeatures
to be proposedby hypertext visionaries,but thereafterignoredby hyperme-
dia implementors.[. . . ] Ted Nelsonproposedtransclusionsasa mechanism
for having theexactsameobject(documentcontent)exist in multiple places.
Whereascopying andpastingcreatesanidenticalcopy, transclusionsactsim-
ilar to pointersthat connectthe original copy to all placesthat useit. Tran-
scludeddatais alive, still connectedto theoriginalandautomaticallyupdated.
Throughtransclusion,readersalwayshaveaccessto theoriginalandtherefore
to its original context (throughacontext link)” [62, p. 41-42].

Xanadu’svirtual documentstructure(seesection3.1.3) is built aroundtransclusions:each
documentis a list of pointersto piecesof data,which originatein thatdocumentor arein-
cludedfrom others.A similar approachis calledcomposites:Whereastransclusionsrefer
to sub-partsof a node, compositesintrinsically refer to wholenodes, [207]. Composites,

34Theongoingprojectis documentedat www.cs.unibo.it/projects/displets/.

http://www.cs.unibo.it/projects/displets/
http://www.javascript.com
http://java.sun.com/
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andevenmore,transclusionsarehardto formalizein graphtheory: arethey nodesthem-
selves?If they are,they would transformtreesinto directedgraphs.I have includedthem
in this section,asthey seemto marka breakpointof graphtheory.

Theoverallstructureof ahypertext maynotbeapparentto thereaderfrom thebeginning.35

Rather, readersdiscover structurethroughactivities providedby the hypertext. Many of
thehypertext modelsthatdivergefrom graphtheoryconcentrateon thestructureof these
activities,explicitly basedon thereader’s point of view. Rosenberg [449] presentsa three-
layerschemefor discussinghypertext activity:

� Session� Episode� Acteme

In Rosenberg’s terminology[449], the actemeis an extremely low-level unit of activity,
suchasfollowing a link. Multiple actemesarecombinedinto an intermediatelevel unit,
whichhecallstheepisode, andat thehighendheseesaunit calledthesession. Hefocuses
his discussionon theepisode,emergenceof theepisodefrom theactemeandthestructure
of multipleepisodes:

”An episodeis simply whatever groupof actemescoherein the reader’s
mind asa tangibleentity. In a node-linkhypertext, theepisodewill probably
consistof all or part of a trail or path. Whereasthe actemetypically hasan
identity which is clearfrom the hypertext’s userinterface,the identity of the
episodemaynot besoclear. Theusermayfollow a chainof links aspartof a
processof explorationthatmayor maynot provefruitful. Simply following a
chainof links doesnotnecessarilymakethesevisitationscohere intoatangible
entity. The episodeis not simply a unit of hypertext history– whereany act
is necessarilypart of someepisode;rather, the hypertext experienceconsists
of executingmultiple actemes,somecollectionsof which will resolve into
episodes,andsomeof whichmaynotbepartof any episodeatall. Indeed,part
of thehypertext experiencemaybedescribedasforaging for episodes”[449].

Having shiftedthefocusfrom thestructureof thehypertext to whateverthereadermakesof
it, Rosenberg illuminatesclassichypertext problems,suchasnavigation(seesection3.7),
includingthe” lost in (hyper)space” phenomenon,Bush’s trails (section3.1.2), backtrack-
ing (section3.7.6) andhistory lists (section3.7.7) from a new point of view. But mostof
all, [449] useshis toolkit on spatialhypertext.

3.4.3 Spatial Hypertext

Hypertext excels at representing”soft” datastructuresthat do not fit well in databases,
cf. [439,438]. Theassociationsthat constitutethe links betweennodesarefrequentlyon
theintuitionalor emotionalsideof our rationalityscale:”This remindsmeof. . . ”, or ”This
is somehow relatedto, or similar to.. . ”, cf. [439, Hypertext als Paradigmenwechselder
Textverarbeitung].In contrastto narrative texts (novels,etc.) andhierarchicaltexts which
structureandgo into depth(e.g. dissertationsdivided into sectionsandsubsections),hy-
pertextsreachout laterally, they connectsimilar thoughts. In thecontext of psychology, the
philosophyof symbolicforms(seesection2.2) is oftencountedto alargebodyof literature

35In fact,theoverall structureof largehypertext spacesastheWWW is not easilymeasurablewith ourcurrent
technology, seesections3.4.1and3.4.3.
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that supportsthe valueof ”systemsthinking” or ”intuition”, a field sharedwith multiple
intelligences[184], learningstyles [282] (seesection3.2.1), split-brain research[187],
holistic andGestaltpsychology[281,269,280], etc. Cassirerstatesthat”reason”is a very
inadequatetermwith which to comprehendtheformsof man’sculturallife in all their rich-
nessandvariety, as”all theseformsaresymbolicforms.Hence,insteadof definingmanas
ananimalrationale,weshoulddefinehim asananimalsymbolicum”[90, p. 26].

SusanneK. Langerhasreformulatedthe extensionof reasonwith feeling, cf. [112], or,
the incorporationof what had beenconsideredpart of emotionallife into the realm of
reason,cf. [306, p. 95ff.]. Intuitions, emotions,andotherformerly ”non-rational” ways
of knowing cannow bethoughtof asundertheumbrellaof reason.Intuitive, inherited,or
inspiredknowledgeasnon-rationalsourcesof knowledgespoil the traditionalconceptof
themind asanorganof understandingastheprocessof symbolizationis acknowledgedto
bethequintessentialpartof humanunderstanding:”Rationality is theessenceof mindand
symbolictransformationits elementaryprocess”[306, p. 99], seesection2.2. Graphtheory
reachesa point of breakdown whenlinks areconceptualizedto interconnectlinks, anidea
expressedby Kathryn Cramerandcited by Rosenberg: ”What if a menuof link names
itself containsan anchor? What aboutlinks to links? Similar issueshave beenraisedin
the pastconcerningdematerializationof the lexia” [449], cf. [449]. In graphtheory, a
link to a link dependson the creationof anothernodeat the intersection,unlike spoken
languageandassociations(accordingto Bush, the sourcedomainof the metaphor):An
examplefrom spokenlanguagewould be: ”This redwine tasteslike strawberries,I mean
it tasteslikestrawberriesin thesameway thataperfumesmellslikea roseon theskinof a
woman.” Theassociation”tasteslike” is associatedto theassociation”smells like”, or, in
otherwords: two relationsform a new relationship.A possibledirectionto representthis
kind of ”structural” informationis spatialhypertext (seesections3.1.15and3.4.3).

Fromacognitiveperspective,spaceplaysafundamentalrole in humanreasoning,thought,
language, andaction,cf. [306,316]. Ourcomprehensionof abstractdomainsisoftenshaped
throughspatialmetaphors, a propertywhich canbe andhasbeendirectly exploited for a
wide variety of successfuluserinterfacedesigns.Spaceaswe experienceit daily, from
our desktopsthroughthe roomsandbuildings we live in, to the cities andlandscapesof
ourenvironment,hasessentialpropertiesrequiredfrom sourcedomainsof general-purpose
interfacemetaphors:living andactingin spaceis acommonexperiencefor all users;spatial
structures(cities,landscapes)andartifacts(desks,buildings)offer familiaraffordancesand
operations;humanmemoryrelies on spatialarrangementsand layoutsof items; human
spatialexperienceis tightly linkedto visualandauditoryperception,theprimarychannels
of human-computerinteraction;spatialstructuresoffer bothsimplicity at a singlelevel of
resolutionandhierarchicalrefinementthroughoperationslike zoomandpan,go to, open,
enter. Spatialstructuresconvey awiderangeof auxiliary informationin subtlebut intuitive
ways,includingwayfindingassistance(maps,directions),visualizingchoicesfor actions,
andtracingpastoperations,cf. [295].

Spaceis a strongorderingandorganizingprincipleandthereforeis usedby many people
asa mnemonicsystem.This usewasknown alreadyby the Greekasmnemotechnicsor
theArt of Memory, andusedprimarily to memorizelongpiecesof text. Speakersmentally
createda houseandwalked thoughit. Puttingvariousobjectslike picturesor statuesat
distinguishedplacesin thehousestructuredthatspace.At thoseobjectspiecesof text were
mentallyattached.36

Thetaskof navigatinganinformationspaceoccursoverandoveragainin thecomputerdo-
main,cf. [345], because”all applications,bethey calculatingprograms,word processors,
or flight simulators,evincespatialityanddimensionalityof variouskindsandaretherefore
capableof generatingvirtual environmentswithin the user’s mind. This correspondsto

36Prof. Purcellat the ViennaUniversityof EconomicsandBusinessAdministrationhasdevelopedtheseap-
proachesfurther. Heproposesdifferentmethodsto extendthehumanshort-termandlong-timememory.

http://www.wu-wien.ac.at
mailto:hugh.purcell@wu-wien.ac.at
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spokenlanguage,sincebehavior andmovementin a time-spacecontinuum,realor virtual,
is orientedby spatial,personalandtemporaldeixis” [247, p. 559]. In thecaseof hypertext,
navigationproblemsareinherentlya problemof communicatingthestructureof theinfor-
mationspaceto theuser, becausehypertext structureis notbasedonEuclidian37 space,but
on graphtheorymetrics:

As shown in figure3.9, thedistancerelationsin graphtheorydiffer from theManhattan(or
cab-driver)metricand,themetricof Euclideanspace.Thereis only oneshortestway from
point A to point B in a two-dimensionalEuclidianspace(thedottedline). TheManhattan

B

A

Figure3.9: Manhattanmetric,Euclidian&topologicalspace.Source:basedon [142].

metricis definedby adistancefunctionthatcalculatesthedistanceacabdriverhasto drive
to reacha certainpoint in a rectangulargrid of houses.Theway from A to B canbeto go
eastandthennorth(asdraftedin figure3.9) or first northandtheneast.Ceterisparibus,the
costsof transportationaroundtheblockareequal.Yet,thebasicform of humanmovement
is not riding a taxi, though,but walking. Walking involvesa factualhumanexperienceon
the way betweentwo pointson a map,it builds whatBollnow calls ”hodologicalspace”,
which is ”absolutelydifferentfrom thegeometricalline uniting two points” [158, p. 8].38

As users”rememberstories,not URLs” [343], this distinctioncanhelpto understanduser
navigation.

Finally, thearrow in figure3.9representsany link from nodeA to nodeB in agraphmodel:
Therelationor distancefunctiondefinedon thisnon-metricspaceis oneof connectedness.
A hypertext link connectingthe nodesA andB doesnot have a length,becauseA andB
do not have a fixed position. In a subway map,the distance,or, numberof stopsto pass
from onepoint on themapto anotherpoint givesa roughindicationon thetime neededto
travel. Thisdistanceassessmentis subjective,basedonreal-world experienceandpossible
changesaccordingto thetimeof theday. It is notametricdistancefunctionasoneor more
of themetricpropertiesmaynot hold. In general,a topologicalspaceis onein which there
is somearbitrarinessin thepositioningof locations(nodes) andarcs(links) andwherethe

37Euclid systematizedandgeneralizedtheentiregeometricalknowledgeof antiquity in his ”elements”.Space
thatfollows thosebasicgeometricrulesandman’severydayexperiencesis calledEuclideanspace.TheEuclidean
spaceconceptis not consistentwith contemporaryknowledgefrom cosmologyandphysics:Einstein’s general
theoryof relativity disprovestheassumptionof independenceof spaceandtime from matter. Spaceis not seen
any moreasa three-dimensionalconceptbut insteadasa four-dimensionalspace-timecontinuum. Even if the
philosophicalview of spacein heavily influencedby physics,Euclidianspaceis still anadequateconceptof space
for mostevery-dayphenomena,cf. [142, p. 15]; [496]; [49].

38”The termhodological spaceis derivedfrom Greekhodos, path,way. In contrastto themathematicalconcept
of spaceaspresentedon maps,plansetc. hodologicalspaceis basedon [. . . ] physical,socialandpsychological
conditionsa personis facedwith on the way from point A to point B whetherin an openlandscapeor within
urbanor architecturalconditions”[158, p. 2-3].
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only relation that mattersis contiguity, cf. [100, 222, 73]. It is importantto notethat, in
graphs,it is possibleto definedistancefunctionsby reachabilityor adjacency functionsas
well asby attachingdistancesto arcs.Yet,mosthypertext systems(includingtheWWW)
do not makeuseof thelattermethod.39

Anotherpossibility to definedistancesis by calculatingthe similarity of the contentsof
nodes. This approachis commonpracticein openhypertext systems, cf. [319], [432]; see
sections3.1.16, and3.4.1.

Diebergerunderlinesthefactthat”spatializationwith well-definedsemanticscanbemuch
morethanonly an arrangement– it canexpressmeaningandserve asa tool for thought
andcommunication. Evenmachinessometimescanunderstandits meaningandsupportthe
userto makeimplicit structureexplicit” [142, p. 62]. While Marshall/Shipmantookupthat
point andbuilt the simplebut working systemsdescribedin section3.1.15andhereafter,
Diebergerproposesthe InformationCity asa userinterfacemetaphoron the basisof Jay
Bolter’stwo approachesto combinevirtual environmentsandhypertext, ”hypertextualizing
thespace”and”spatializingthe (hyper)text”. While the formercanberealizedby giving
graphicelementsin virtual spacea symbolic significance,the latter advocatesto make
the spaceconceptexplicit and to usemorespatialrepresentationsof hypertexts to make
hyperspaceareal”space”[142, p. 73f.].

”The InformationCity goesbeyondthepurecity metaphorbecauseit providesuserswith
magicfeaturesexplicitly designedto supportnavigation. In a metaphormakinguseof a
metaphorbasedon an Euclideanspaceconcept,thesefeaturesare necessaryto provide
for instancehypertext linking functionality” [142, p. 76]. For example,Dieberger uses
thesubway asa metaphorto explain why two hypertext nodes, which appeardistantin an
overview map,maybeconsideredcloseat thesametimewhenconnectedby alink: ”When
theoverallstructureof thehyperspaceis suchthatclosenessin theoverview mapexpresses
similarity of content,thensucha link is perceivedasa tunnelingthroughspace”[142, p.
74]. Freksaclaims that ”the specialcognitive reality of space[. . . ] makes the spatial
domainparticularlysuitableasamediumfor conveying knowledge,sinceits propertiesare
universalto differentcognitivesystems”[179]. Semioticians,however, havepointedto the
limitationsof theLynchianandcognitiveperspective(seesection3.7).

Diebergerclaimsthatthe”strivefor realismleadsto atendency to spatializeuserinterfaces
– objectsarenotonlymorerealisticbut look likespatialobjectsandtheoverallenvironment
getsamorespatialconception.[. . . ] Thespatialuserinterfaceis notany moreacollection
of abstractsymbolson a screenbut an environmentusableto organizeobjectsin space”
[142, p. 8]. But spatializationdoesnot necessarilymean3-dimensionalEuclidianspace.
Thestepfrom onedimensionalmovementon theinput line to the2-dimensionalityon the
surfaceof the visual desktop,or on the pageof a book is anotherform of spatialization,
cf. [247]

Onereasonfor the trendtowardsspatializationinto the third dimension,however, is the
amountof informationpeoplehave to keeporganizedin their computersystems– ”a flat
organizingschemeseemsnot to be sufficient andadequatefor the greatnumberof data
objectsusershandletoday. Peopleareusedto organizetheir livesspatially– beit at home
or in the office place. The world we live in is a space. It thereforeseemsonly logical
thatour computersystemsarespacesthe morethey get realistic” [142, p. 8]. Even if 3-
dimensionalinterfaces,suchasthe”cave”40 arestill notavailableto theaverageusertoday,
spatializationhasbecomeanimportantissuein hypertext andnavigationresearch:Navigat-
ing andviewing largeinformationspaces,bethey hierarchical(trees)or network structure

39”In thehypertext literature,thenotionof ’hyperspace’is sometimesusedfor thetopologicalspacedefinedin
ahypertext. However mostsystemsdonot make explicit useof thespatialpropertiesof hypertexts” [142, p. 70].

40To my knowledge,the cave environmentof the arselectronicacenterin Linz, Austria, is still the only one
opento thegeneralpublic.

http://www.aec.at/
http://www.aec.at/center2/ausstellungskatalog/UG1/UG1_Cave/info.html
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(hypertext) suffer theproblemsof viewing a largespaceon a smallscreen.Distorted-view
approaches,suchashyperbolicvisualization,havegreatpotentialto reducetheseproblems
by representingdetail within its larger context but introducenew issuesof focus, transi-
tion betweenviewsanduserdisorientationfrom excessivedistortion.Fisheyeview graphs
show thecenterof interestin a largescaleandwith greatdetail,while areasfurther from
thecenteraresuccessively smallerandin lessdetail (seesection3.7). By usingforshort-
eningon the ”Perspective Wall”, a similar effect canbe achieved, cf. [327]. Hyperbolic
visualizationis a techniquefalling underthe fisheye paradigm,cf. [275]. The ideais to
lay out the hierarchyin a uniform way on a hyperbolicplaneandmapthis planeonto a
circulardisplay. A commonlyusedtechniquefor 3D visualizationof hierarchicalgraphs
is to representeachlevel asa planeat differentz-coordinates.This techniqueis alsoused

Figure3.10:Viewing detailsin thecityscape-visualizationof a tree.Source[275].

in theconetreeapproach.In conetrees[445] eachsubtreeis associatedwith a conesuch
that thevertex at the root of thesubtreeis placedat theapex of the coneandits children
arecircularly arrangedaroundthebaseof thecone.Keskin/Vogelmanndescribeanimple-
mentationof thecityscapemetaphorto visualizetrees,cf. [275]. Thecityscapemetaphoris
a generalizationof barchartsin 3D thatservesfor betterexploitationof humanperception
capabilities(seefigure3.10). They employ effectivevisualcueslikenodepositionandsize,
anddeterminenodepositionsin termsof perceptualorganization.In MapNet’s cityscape
view, Websiteslook moreillusionistically like skyscrapers(seefigure3.15on page121).

While all theseefforts fall underthetermspatialhypertext in thebroadestsense41, spatial
hypertext systems,asdescribedin section3.1.15, hasbeenanimportanthypertext research
topic sinceits inceptionwith the first well-known spatialhypertext system,VIKI , which
appearedin 1994.At thetime of writing, SpatialHypertext in this narrowersenseis being
institutionalizedby theFirst WorkshoponSpatialHypertext at theHypertext 2001, Århus,
Denmark. This approach(alsoreferredto asInformationAnalysis [324] or Information
Triage[337]) hasbeenproposedasanalternative to andan enhancementfor ”document-
centeredhypertext”. By this term,MarshallandShipmanmeana”model in whichlinks are
closelyassociatedwith navigationandmechanismsfor traversal;they area way to move
from nodeto node, to keepreadersfocusedon the currentnodeor document,until they
decideto move on to the next” [336, p. 88]. In spatialhypertext, on the otherhand,it is
possibleto createandmovenodesfreely andto expressrelationshipsby spatialproximity
andvisual cues,suchascolor or shape:”If we remove the explicit links from a browser,
it canbecomea dynamiccanvasfor interaction”[336, p. 89]. This strategy leadsto some
interestingpossibilities.If, for instance,anodeis slightly misalignedwith othernodesthen
this might expressanuncertaintyaboutwhetherthis nodeis actuallypartof this relation-
ship. In otherwordsit expressesclassificationwithin relationships,wheresomenodesare

41As pointedout to meby VeithRisak.
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morerelatedthanothers.Nodesmayappearin differentcontexts throughmultiple spatial
referencesto the sameunderlyingcontent,while authorsmay use”any unit of text asa
new elementin anexpandingvocabularyof signs”[68], citedin [336, p. 89]. Millard etal.
summarizespatialhypertext in aconceptualmodel:

”Nodescanbe aggregated(visually) thusbuilding collectionsof related
objects. Compositesarethe visual representationsof thesecollections,they
alsohavevisualcharacteristicsandthereforecanalsobeaggregatedinto other
composites,althoughthis relationshipmaynot becircular. Thesecollections
aretyped,i.e. they mayform lists,matrixes,sets,stacksetc.This effectstheir
visual presentationbut alsoactsasan organizationalaid, addingboth order
andinternalstructureto thecollections”[362, p. 95].

Spatialhypertext hasarisenthroughexperienceswith applicationsthatexplorealternative
structuresfor contentandapplicationsin whichthedomainstructureis notwell understood
at the outset. In situationsthat promisechangesduring the courseof a task42 and the
blurringof therolesof reader- andauthorship,this approachis mostvaluable:

”Spatial hypertext is mostappropriatewhen thereis no distinction between
readersandwriters,andmoreprescriptive designmethodsmight hamperex-
ploratorystructuring”[336, p. 89].

Many of theseapplicationsinvolvethecollection,comprehension,andinterpretationof di-
versematerials,oftencollaborativeefforts,cf. [449]. SystemssuchasAquanet,theVirtual
NotebookSystem,NoteCards,VIKI andVKB allow structureto emerge very gradually,
aspeoplework with the visual characteristicsandspatialpositionsof symbols: ”Spatial
hypertext is thusinherentlyflexible, decidedlylessformal thanothermodelsof hypertext,
andreadily supportsvolatility andchange”[336, p. 91]. The flexibility resultsfrom the
combinationbetweena pictorial language,naturallanguage(full-text) and the hypertext
concept.

Aquanetusesrelationsratherthanlinks: Links maybedescribedasdisjunctive substruc-
turing, in contrastto relationswhich areconjunctive: whereasa usermaytypically choose
any link outfrom alexia, arelationexistsamongall of its slots:”Disjunctivesubstructuring
is ’or-based’but conjunctivesubstructuringis ’and-based”’[449]. Rosenberg himselfpro-
posesa conceptcalledsimultaneities,which have unnamedstructurallyequalslots[448].
In this system,the actemeconsistsof moving the mousecursoramongdifferentno-click
hot-spots,eachof which opensa differentslot, or moving the mousecursorout of all of
thesehot-spots,which closesthesimultaneity.

VIKI includesspatialaggregates(i.e. piles), cf. [336]. The acteme(still in Rosenberg’s
terminology, seesection3.4.2) hereis to click on a partially obscuredelementof a spatial
aggregate,bringing it forwardwherethe whole objectis visible. Both spatialaggregates
andsimultaneitiesareconjunctiveandnon-directional.

Storyspaceoffers,in additionto conventionallinks, spatialplacementof ”spaces”in amap
view, cf. [265], whenopeninga spacemayreveala lexia or a furthermap.Spacesusedin
this way resemblepilesand”the actemeis openinga space”[449].

Anotherform of spatialhypertext substructureis theset.HyperSetusedanexplicit formal
setparadigm,andVIKI incorporatessets(calledcollections)asa substructuringmethod,
cf. [413], [336]. For Rosenberg, ”set-basedactemesincludechoosinga superset(possibly
closing the currentelement)or openingoneof the elementsof a set. Setsoffer a quite

42Seesection3.1.15on thegenesisof thespatialhypertext approachandsection3.2.2ongroupware.
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complicatedpicture.Thereis aclearnotionof ’up’ and’down’ (up to superset,down from
setto element)makingsetssomewhatdirectional.Choosingasupersetis arguablydisjunc-
tive; whetheropeninganelementis conjunctive or disjunctive will dependon thespecific
hypertext” [449]. Any spatialsystemhasto make all of theserelationshipsexplicit in the
systemsothatqueriescanbemadeof the informationandthatvisual informationcanbe
storedeconomically. To this endmany systemsusespatialparsersto convert the implicit
spatialrelationshipsinto explicit associationswithin thesystem.It is thisparserthatrecog-
nizestheway in whichnodeshavebeenlain down anddecideson anappropriatestructure
to storetheinformationsuchasa list or a set,cf. [485], [363, p. 95]. Geometrically-based
relationshipsarisefrom spatialconfigurationsof nodes: ”Nodesmaybecloseto or on top
of eachother(be proximate);nodesmay be under, over, to the left of, or to the right of
oneanother(show deliberatealignmentin eitherthe x or y dimension);or nodesmay be
clusteredor grouped(setapartfrom otherelementsof aspace)”[336].

In document-centeredhypertext, spatialrelationshipscanbevisualizedby intensityof link
colors: the color of the link marker fadesin correlationwith the spatialdistanceof the
node. Yet, this scalabledistancemustnot beconfusedwith thelevelsin a hierarchicaltree
structure.It hasalsobeenproposedthatdistancein a hypertext is betterconceptualizedin
termsof time to getto a destinationnode, measuredby thenumberof clicks,or numberof
hierarchicallevelsthatneedto betraversed,cf. [490].

The omnipresentdesktopmetaphorin today’s graphicaluserinterfaces(GUIs) playsan
ambiguousrole in thefurtherspatializationof hypertext. Thus,until theadventof feasible
VR solutions,the spatialhypertext systemshave to dealwith the restrictionsof the two-
and-a-half-dimensionalityof theGUI desktop:Windowscanberaised,pilescanbemade,
relief buttonscanbepusheddown, but the”computerscreen,however, is a verticalplane.
We canthereforenot bedeceivedby expressionslike ’at thebottom’ or ’at thetop’. These
do not referto depthbelow thesurface,but to thelower andupperpartof thescreen[. . . ]
The origo of personaldeixis, the ’here’, is naturally situatedby the window wherethe
actiontakesplace” [247, p. 566-67]. Using the desktopmetaphorfor vertical computer
screensmeansturning tables.By forceof gravity, objectscanonly sit on top of the table
surface,arrangedsideby sidein acertainorderor in heapsandpileson topof oneanother,
but they cannotfloat in space,cf. [18], [336]. As wewill see,lifting thedesktopin afronto-
parallelpositionalsoinvolvestheneedto organizeits contentin accordanceto theviewer’s
uprightbody, cf. [384].

Furthermore,exceptfor the”cleanup my desktop”functionthatneatlyarrangesthedesk-
top icons, thecurrentoperatingsystemsdo not take any accountof how theGUI iconsare
arrangedon the desktopor within the windows. Again, the virtual desktopdoesnot dis-
play any distancein thethird dimension,it is flat. Accordingto thesticky-notemetaphor,
the objectson its surfaceareindefinitely thin, andthe spatialdistancebetweenpiled ob-
jectscannotbemeasured.Theobviousconflict with thewindow-metaphor, which implies
a depthof space,seemsto have little influenceon mostGUI-basedinformationsystems.
But in a systemthatbuilds upontheconstructionof informationby creatingflexible rela-
tionshipsandthe“space”in which thisactiontakesplace,cf. [337], themultiplemetaphor
mismatchescouldbea threat.Having saidthat,onemustadmitthatspatialhypertext sys-
temsdo not requirea rigid adherenceto a strict two-dimensionaltopology. In this aspect,
spatialhypertexts function like collages– anachievementof SyntheticCubism– portray-
ing spaceasa total object,cf. [455], [201, Collage]. While the inventionof the collage
mayhavereintegratedtheimageby drawing it out of fictive depthandflatteningit against
the surfaceassilhouettes,it did not solve the questionof composition. Eachprojection
of an image– flat asit maybe– suchasanobjectin a spatialhypertext system,a pasted
imitation-woodgrainwallpaperon a drawing, or a wovenflower on a medieval tapestry, is
partof two differentreferencesystems.Evenin earlymedievalart,whichseemsto bebased
mainly on semanticprinciples(sizecorrespondsto importance,groupingto relationships
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etc.),themechanicreproductionof spatialrelationshipswasalwayslinkedto thearrange-
mentof formson thepictureplane– in otherwords– thecomposition,cf. [410,509]. In
ordermaketheirpictureswork,artistshavebeensacrificingspatialrelationsto theaesthetic
normsof themediumfor centuries.

The reasonfor this semanticviolation is embeddedin the natureof the humaneye, an
interactive sensorthat demandsa certainorganizationof the pictorial field, a balanced
composition.In a balancedcompositionall suchfactorsasshape,weight, direction,and
locationaremutuallydeterminedby eachotherin sucha way thatno changeseemspos-
sible,andthe whole assumesthe characterof “necessity”of all parts,cf. [17]. This rule
doesnot only applyto fine art, it hasalwaysshapedour daily livesbut hasonly beencan-
onizedby graphicdesignerssincethebeginningsof modernadvertisementin thetwenties,
cf. [359,18].43

Pohl andPurgathoferhave shown that peoplealsotry to organizeinformationto make it
look “right”: In experimentsconcerningthe authoringprocessof hypertext documents,
their studentshave spenta significantamountof time to arrangingnodeson an overview
map,“an indicationfor the importanceof the visualizationof information in hypertext,”
[422]. The humanneedto composeobjectson a surfaceis boundto interferewith hy-
brid activities like thecollaborative constructionof meaning(in which thespacemustbe
intelligible to a numberof people).But wheredoesthisdesirecomefrom?

In his reflectionson theinnocenteye,Dantopointsout thatsomeanimals(suchasdoves)
havepictorialcompetence(but thatthey cancategorizeonly whatthey know), cf. [120, pp.
25-28].Elkins claimsthatnonartor non-Westernimagestendto bejust as“perceptual”as
Westernart,cf. [160]. Psychologistshaveshown thatadynamiccenteris invariablypresent
in every visual field, but that humanbeingsexperiencethe world as being anisotropic,
or non-symmetrical:“Unlik e the spaceof the physicists,the phenomenologist’s etheris
heavier at the bottomthanit is at the top, denserin the backof objectsthanit is in front
of them,anddifferenton the right sidethanon the left,” [66, p. 89]. Arnheim proposed
thattheinteractionof thesetwo tendencies,whichhecallscentricandeccentrictendencies,
representsa fundamentaltaskof life andthat in almostevery practicalcasebothsystems
areat work, cf. [18]. He claimsthata framedeterminesits own contentandestablishesits
own centersimply throughthe dynamicinteractionof the four sides– a centerbasedon
visualequilibriumandonly roughlycoincidingwith thegeometriccenter. In otherwords,
rotatinga spatialhypertext altersits meaning. Furthermore,certainshapeshave certain
functionsin a composition:A roundshapeis socompleteandstablein itself thatit adapts
itself badly to the context of a composition,an oval is prescribedby the demandsof the
settingit bedecksratherthanthoseof thecompositionit encloses,a geometricallycorrect
squarelooks too high. While the latter phenomenonis due to the anisotropy of space,
which makesusoverestimatedistancesin thevertical,othervisualphenomenahave to do
with inducedspatialrelationsof shapes,suchasdepthby color or depthby overlapping
(figure 3.11): Four simpleshapesA, B, C andD arearrangedin two differentways,(a)
and(b). While theshapesof (a) seemto be lying on thesamepictureplain, they suggest
a spatialdepthin (b). Note that the shapesA andC, whoselines continuestraightat the
pointof confrontation,areplacedin theforegroundby our vision.

The semanticrelationssuggestedby our “creative eye” may be unintended,or evennon-
existentandour interpretationof visual informationrelieson assumptionswe know to be
falsebut cannotchange:Whereastheexplicit transitionsfrom onelocality to anotherare
part of any hypertext, that doesnot meanthat spatialhypertext is immuneto the need
for composition,for conventionalspatial topologiesmay apply locally. Thus, even the
“multiplanarity” of openinga collection(e.g. in VIKI ) to fill thewindow doesnot inhibit
thedependenceof semanticrelationson thecomposition.

43Theseprinciples,of course,have beenportedto Webdesign, cf. [458].

http://www.csdl.tamu.edu/~shipman/viki/
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(a)Shapesdonot suggestoverlapping.
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(b) Shapessuggestoverlapping.

Figure3.11:Depthby Overlapping.Source:[17, Fig. 186].

Keepingthis in mind, let usgo backto theartists’studiosfor a moment:By soakingtheir
paint into the canvas,BarnettNewmanandMark Rothko avoided the connotationsof a
discretelayerof painton top of thesurface(futureresearchcouldincludea comparisonof
their soakedcanvaseswith the transparenttext fieldsof VisualKnowledgeBuilder). And
with a new kind of flatnessgainedfrom a darkened,value-muffling color, theomissionof
the frameandtheir meresize,Newman’s paintingescapedthe “object” associationsthat
normallyattachthemselvesto theeaselpicture.Newman’sworkshave to becalled,asart
critic Greenberg pointedout, “fields”, cf. [201, AmericanTypePainting]. JacksonPollock
hadpaintedhis drippingshorizontallyon thefloor but lifted themup to judgetheir visual
qualities,cf. [454]. In someworksof Mondrian,“neither thecompositionasa wholenor
any of its partsis permittedto actasa centeraroundwhich theneighboringshapesmight
organizehierarchically,” [18].

But how canthesefindingsbeadoptedto explain the tensionbetweenspatialhypermedia
systems(theworking interpretive structures)andthevirtual desktop(thefinishedpresen-
tationalstructure)?If it is true that the frameestablishesthepictureandthatanobjectis
alwayscomparedto its surroundings,any effort to solve the conflict betweenthe needof
the ”eye” for a compositionalbalanceandthe needof the ”mind” for semanticrelations
hasto focuson theinvolvementof theuserwith thesystem.Spatialorientationinfluences
theway theobjectis perceived,cf. [18].

Spatialhypertext, beforesettingout for the stormywatersof the third dimension(which,
again,hasalreadybeenexploredby installationartistsin the last decades),will have to
undergoa questioningprocesses:We will have to contemplatehow to create“information
fields”, insteadof framedpictureplanes(while VIKI ’s collectionsserve this purposein a
certainway, the window metaphor’s framealwayspulls back the view and thereforein-
hibits thenecessaryoceanicfeelingthatis neededto overcomethepowerof composition).
In Arnheim’s words,only the blue sky hasno compositionandno center, cf. [18]. For
only if heis “in thepicture” (Pollock),cantheuserof a spatialhypertext systemsuppress
“the modestsatisfaction experiencedby a housemaidwho arrangesknickknackson the
mantelpiecein symmetricalorder”, [17].

Oncethe interfaceloosesits object-like character, the desireto structureit by meansof
compositionmay becomemarginal. On a conceptionallevel, the multiple desktopsused
in theLinux GraphicalUserInterfacemight serve asa point of departurefor this journey.
Technicalexperimentsmight involve over-dimensionaltouchscreensor otherprojection
techniques. It seemspromisingto perform studieswith horizontalmonitors, reflecting
Walter Benjamin’s distinctionbetweenpainting, the “longitudinal cut” of representation
anddrawing, thesymbolic“transversalcut” thatenclosessigns,cf. [45]. Theaim,however,
is to enablethecreationof meaningaccordingto semantic– not aesthetic– principles.

http://www.csdl.tamu.edu/~shipman/viki/
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Futureinputsanddevelopmentswill probablyconcentrateontheSevenDirectionsfor Spa-
tial Hypertext Research draftedout by Shipman[483] for the First Workshopon Spatial
Hypertext.

In herpositionpaperfor thisworkshop,Mancinidrawstwo parallelsbetweenspatialhyper-
text systemsandcinematiclanguage: betweenthevisualshapesusedin spatialhypertext
systemsandthe iconic natureof the minimal units of a film, the shot;betweenthe loose
relationshipsof adjacenthypertext nodesandthe transitionbetweenthe cinematographic
shots,cf. [330].

3.4.4 Time-basedHypermedia

Mark Bernstein[55] describesa seriesof structuresthatarederivedfrom extant instances
of hypertextualpractice.Thesestructures,eachconceivedof astheoutcomeof a seriesof
nodalrelations,beararemarkablesimilarity to thepatternsor rhythmsadoptedin cinematic
narrative. However, the main differencebetweenMark Bernstein’s Patternsof Hypertext
andthepatternsemployedby cinemais that:

”Films by their very natureare literal, temporallycontrolled linear se-
quences,unlike what is pragmaticallyunderstoodto behypertext wheremul-
tilinearity retainsan ideality actively soughtby many. Hypertext, unlike tra-
ditional cinema,provides for nodesthat can be reused,or reappear, in any
particularpattern,andthispracticeof reuseor repetitionis oneof theprincipal
methodologiesemployedin hypertext writing (andreading)”[361].

While an individual nodesharessimilar qualitiesto thecinematicshot44, ”it is thedevel-
opmentof syntagmaticseriesthatconcernshypertext narration,whetherfiction or nonfic-
tion” [361]; cf. [329].

Time-basedhypermediahasintegratedhypertext functionalityinto film (or video)andmu-
sic (or sound,in general):In respectof how to link within, out of, andinto videofiles, the
earliestapproachesandexperienceshave beenmadewith theInterVideosystem,thework
with the Elastic Charlesproject and The Interactive Kon-Tiki Museum; cf. [205], [74],
[320]. BrøndmoandDavenportusedMicons (moving iconsthat take the form of a short
digital sampleof the contentsof the video they areusedto represent)as link indicators
within videosequences:”When linking from videoto video,aMicon appearson thevideo
screenasthelink it representsbecomesrelevantanddisappearsoncethe link is no longer
relevant” [74]. To developa device pointingout of a videosequenceby meansof an os-
tensive reference,Liestølborroweda conventionfrom theApple MacintoshGUI: ”When
a documentis openedor closed,the relationshipor link betweenthe documentwindow
andtheiconrepresentingit is visualizedby amoving rectanglezoomingin or outbetween
the two positions.[The Interactive Kon-Tiki Museum]projectadoptedthis conventionto
visualizetherelationshipbetweenapartof avideosequencedescribingaspecifictopicand
the button that links to further informationaboutthis topic,” [320, p. 221]. The jump to
specificpointswithin a longervideosequence,or linking into video, is rathera technical
questionsthana problemof hypermediarhetoric.

Themostdifficult implementationtaskfor Liestøl,wasthe linking out of video into text:
”This problem,which demandedan aestheticor even rhetoricalsolution,wascausedby

44”The minimal linguistic unit of naturallanguageis the phoneme, a symbolicnonsignifying differentialel-
ement,whosecombinationgeneratesmorphemessuccessively articulatedto generatetheenunciation.The cin-
ematicminimal linguistic unit is theshot,an iconic andindexical semanticallyrich element,which, in semiotic
terms,is theequivalentof a linguistic enunciation”[330]; cf. [355].

http://www.well.com/user/jer/SH1/papers.html
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moving from adynamicto astaticmode,andthesolutionwasto givethetext nodedynamic
qualities”[320, p. 220].

Hardmanet al. [216] modifiedthe Dexter Model to adeptit for dynamictemporalmedia
suchasvideoor audiorecordingsandaddtemporalconstraintsto its scope.TheAmster-
damHypertext Model (AHM) supportssynchronizationamongcomponentsby synchro-
nizationarcs(figure3.12).

Figure3.12:AHM componentsandtiming relations.Source:[216, p. 58]

However, Auffret et al. [20] claim that, even customized,the traditionalDexter-like ap-
proachis still inadequatefor hypermediaauthoringsystems.They proposea modelthat
is basedon the conceptof structureddocuments(cf. [180]) whereany sourcedocument
availablein thearchivesis referredto by usinga structured representationof its content:
”Theserepresentationscanthenbeusedasa basisfor linking. [. . . ] Oncethis interrelated
network of structureddocumentsis created,it canbe browsedby usersasa hypermedia
application”[20, p. 172]. Similar approachesinclude(SMIL) and(HyTime).

Thegeneralproblemsof linking in hypermediahavebeendiscussedby Landow [303] who
establishesarhetoricof arrival anddeparture.Hestressestheimportanceof orientationand
theneedalwaysto providetheuserwith appropriatecontextualinformationwhendeparting
andarriving at nodes.

Someof the issuesdescribedabove alsoapply to the field of auditoryhypermedia. Ob-
viously, the HCI to activateauditory links hasto be differentfrom Micons, becauseyou
cannotclick easilyon a sound. From a semioticviewpoint, music is a pansemioticsys-
tem and its notation(or musicalsemiography)could serve for docking link anchors, cf.
[57,399,194]. Blackburn/DeRoure[26] concentrateon contentbasedretrieval andnavi-
gationin music,but thequestionof theauditorylink markerstill seemsto beanopenfield
of research.However, thereis a rich experiencewith this kind of systemsfrom building
non-visualhypermediasystemsfor blind userswhichcanbeapplied,cf. [367], [255].

3.4.5 PersonalizableHypertext and AdaptiveSystems

Althoughthememex wasconceivedapersonalmachine,thetopicof personalhyperspaces
hasnot beenexaminedanddevelopedasextensively asmight beexpected.Accordingto
Cunliffe [114, p. 30f.], a personalisablehypertext might include the ability of the user
to add links, new link typesand annotationsto links, ranking, interfacefeaturesandso
on, allowing themto imposetheir own structuresover the informationspaceandcreatea
hypertext basedon personalassociations:

http://www.hytime.org/
http://www.w3.org/AudioVideo/
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”The usersmaybeableto createandmaintainandevolve their own struc-
tureswithin the context of the broaderhypertext structure,perhapsnaming
anddefiningtheir own landmarksthathave personalrelevance.They maybe
ablecreatetheir own toolsfor manipulatingthatspacewithin a setof general
tools provided to them,including autonomusor semiautonomusagent-based
tools” [114, p. 30].

Theresultinghypertext system,in termsof bothits contentandits functionalitywould be
relatedmoredirectly to theneedsof usersandtheir tasks.This typeof systemcouldfinally
leadto theblurringof traditionaldistinctionsbetweenreadersandwriters,cf. [31,268,304,
539]

The alternative to providing userswith a truly personalisablehypertext is to provide an
adaptivesystem,wherethepersonalisationis system-controlledratherthanuser-controlled.
An adaptive systemmay be an appropriateapproachwherethe hyperspaceis reasonably
large and the intendedusershave differentgoalsandknowledge. The WWW hasbeen
cited asa primeexample,cf. [186, 114]. Adaptive systemshave typically focusedon the
adaptivepresentationof contentandof links, or onadaptingtheuserinterface,for example
in termsof themodalityused,contentorganization,languagestyleandlinguisticchoices45.
Of course,conditionallinks andpersonalizedsystemshave a greatpotentialfor hypertext
andlearning(seesection3.2.1) andeCommerce(section4.7.1).

3.5 Hypertext Semiotics

Semioticshasbeenappliedto thenotionof theInternetasaglobalnetwork, aphenomenon
of wired life, and the unbounded,self-organizing,rhizomaticnatureof cyberspace,cf.
[524, 31, 33, 106, 150, 240]. This kind of semiotic research46 will be treatedin chap-
ter 4, especiallysection4.3. Semioticshasalso enteredthe realmsof ComputerSci-
encevia Andersen’s ComputerSemiotics[9] and other approaches,e.g. programming
languages,SemioticEngineering,Artificial IntelligenceandComputationalSemiotics,cf.
[203,501,372,373,264,127,398,426,532,555]. To broadentraditionalviews andto look
in new directionsfor inspiration,guidance,andlessonsis becomingmoreandmorenatural
for thosehypermedia,computerscienceandstructuralcomputingscientists,who want to
positionthemselves”and the largercommunitycloserto thehumanitiesthanto engineer-
ing. Onedifficulty we ascomputerscientistsfaceis that we have never beentrainedto
reflectuponour own field or the methodologieswe use”, [403, p. 183]; cf. [9, 404, 432].
Thisdissertationcanbeseenaspartof thiseffort, although(or, rather:because)theauthor
doesnotconsiderhimselfacomputerscientist.My approachis trans-andmultidisciplinary
andincludeseconomic,philosophical,andaestheticviewpoints. Besidesthepresentation
of concretefindingsandtheir applicationon thephenomenaof eCommerce,the intention
of thiswork is to fertilize thefield of Hypertext Semioticsfor futureresearch.A field which
is still minedwith terminology-mismatches,it hasunknown borderlines andis crowded
with short-sightedgold-minersdiggingfor quick results.

45In theMiddle Ages,prayerbookswerepersonalizedfor theirnoblecomissionerswith theirportraits,person-
alizedcalendars,etc.At theclimaxof this bibliographicboom,PopeBenedictXIII (1394-1423)comissionedthe
AvignonPontificalwith an”adaptive userinterface” for him: Eachparagraph’s initial hadanimportantfunction
for thePopein thematterof ceremonialprocedure:“The manuscriptgavehim atext whichtold him whathemust
sayfor whatpurpose,thatis blessingastoleor anunor abishop.But it did not tell him certainotherthingswhich
heneededto know, suchaswhetherto sit, or stand,or to wearhis mitre. Sothepictureswereanessentialpartof
themanuscript,andin this examplethedirectionsto theartistswere,passedonby theartistvia his image”[7, p.
71]. This manuscriptis anotherexampleof thepotentialandflexibility derived from a combinationof text and
image, seesection40.

46This researchhasto be distinguishedfrom what SørenBrier labelledas cybersemiotics:an approachto
cognition,especiallyin ethologyandbiosemiotics,cf. [72,271].
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In the tradition of hypertext researchin the early 1990s,several theoreticalapproaches
have narrowedthe gapbetweensemioticsandhypertext theory. However, the rise of the
WWW andavastneedfor technicalsolutionsmighthaveinhibitedthegrowth of abroader
basisfor Hypertext Semiotics. Despitevaluablecontributions (e.g. [399, 398, 434, 383,
332]) in the field, a lot of researchhasto be doneto establisha firm fundamentfor this
kind of analytic thinking. I hopethat the presentdissertationwill be seenasan integral
partof this generalandmultidisciplinaryapproach.While similar approaches(like Karin
Wenz’s work47) mostly remainin the theoreticalrealmsof linguisticsandcritical theory,
my findings(accordingto therequirementsof adissertationwrittenat the

ViennaUniversityof EconomicsandBusinessAdministration,WU Wien) will beapplied
to thecommercialsphereof hypertext, or, eCommerce,seesection4.7.

Semioticshas often beenapplied to computersciencein the field of interfacedesign,
e.g. [14, 127, 426, 333]. As building ever faster, cheaper, smaller, more robust etc. ma-
chinesandapplicationsis animportantbranchof computerscience,this development(and
the growing accessibilityof PCs)fostersthe needto bring manand machinecloserto-
gether. Accordingto KeelerandDenning,thedevelopmentof multimediagivesinterface
designerstheultimatechallengeto developinterfacetechnologythatwill simulatehuman-
to-humancommunication. Referringto Peirce’s semioticconcept,they try to answerthe
questionwhetherhumancommunicationtheorycantreattheconceptualdeficienciesof in-
terfacedesignphilosophy, cf. [272]. Andersen,however, insiststhat, althoughthereare
someresemblancesbetweenthe systemconceptsof ComputerScienceand Linguistics,
”the conceptscannotbeconsideredidentical,andthereforecomputerscannotplay therole
of participantin a communicativeprocess.Instead,they areassignedtherole of a medium
for communicationbetweenhumanusers.A computersystemis describedasacalculusof
emptyexpressionunits,someof which canbepartof thesignsystemthatemergeswhen
the systemis usedand interpretedby humans”[9, p. 134]. This opinion is sharedby
otherswho have developedsemioticapproachesthatperceive theuser’s work at interface
asa communicationact betweendesignersandusers,using the computerasa medium,
cf. [372,127, 11,128,426]. In section2.9, I have linked the psychoanalyticnotion of the
computerasa transitionalsubjectandBahr’s view of machinesasactive counterpartsthat
raiseour receptive sensualityto superhumanlevels. Analyzinghypertext asa signsystem
is not a mereextensionof the semioticproject for the sake of completeness;rather, this
approachpromisesinsightsthatcanhelpto makethatmediumamoreuseful,intuitive,rich
andproductiveone:

”As opposedto any form of sequentialclosedcommunications,hyper-
mediarequiresmeansfor andways of generatingan infinity of meaningful
interpretations.A non-linearstructureis, after all, a graphconstitutedfrom
nodesandlinks. Thesemioticlevel of suchnodesandlinks is quiteabstract,
but without a goodunderstandingof thesecommunicationalentities,we will
never exerciseanefficient commandof theprocessof generatingthe infinity
of meaningfulinterpretations”[374].

It is commonlyagreeduponthat,ascomputersgetmorepowerful, it is possibleto invest
morecomputerpower to make the userinterfacemorerealistic. In this context, spatial-
ization hasbecomean importantissue: ”As mankindis a speciesusedto live in a spa-
tial environmentit indeedmakessenseto usea spatialconceptfor the overall userinter-
face” [142, p. 61]. Enrichingandspatializinga virtual world is possiblein variousways,

47Wenz,like Landow andmany otherimportantfiguresin theHT researchcommunity, comefrom a literary
studiesbackground.The complimentarystring of work is doneby computerscientists,while otherapproaches
includefilm andphototheory. Thepresentdissertationis shapedby my own fieldsof researchat theinterfaceof
art history, imagetheory, economicsandinformationmanagement.

http://www.wu-wien.ac.at
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e.g. theuseof a virtual sunandvirtual shadows to show thepassingof time or usingdif-
ferentsizesfor informationobjectsaccordingto their size,cf. [505]. ”A spatializedvirtual
spaceallowsmoving objectscloserof fartherfrom theuser. Objectsthatareimportantfor
thepresentwork shouldbecloserthanothers.This spatializationleadsto theextensionof
thedesktopspaceto room,houseor city spaces”[142, p. 76]; seealsosection3.4.3.

In fact, mankindsharesthis spatialorientationwith otherspecies,but is separatedfrom
thembecauseit is a ”speaking-being”(l’être parlant,or parlêtre),cf. [300]. Ipsenclaims
thatspatialdeixisfalls backon vocabularydescribinglaterality(left/right), verticality (ab-
ove/below) andsagittality(front/back).Themostimportantsemanticaxis,however, seems
to be close/distant:Ethnologistshave found that societiesdependupon this dichotomy
in the structuringof their mythology, villages,hunting techniques,seasonalmigrations,
marriagepolicies,etc.andLévi-Strausshaselaboratedhis structuralanthropologyon the
basisof theproximity axis,cf. [316]. Thedifferenceof closeanddistant,or self andother,
is the first spatial/semanticrelationa child hasto learn. In the early stage,transitional
objectsmediatebetweentheselfandtheworld, cf. [546]. Thedialecticalrelationof the”I”
to the”you” is developedonly ata laterstage.48

Sometheoristsassertthat,unlikeverballanguage,thevisualimageis not suitedto exposi-
tion (e.g.[416, 2.291];[193, p. 138,175]; [307, p. 88]). In thatlogocentricview, syntagms
aredefinedpurelyassequentialor temporal’chains’ (seefigure2.3on page27). Chandler
arguesthatspatialrelationsarealsosyntagmatic:

”Whilst mostobviously associatedwith art andphotography, they areno
lessstructurallyimportantalongsidetemporalsyntagmsin mediasuchastele-
vision, cinemaandthe World Wide Web. Unlike sequentialsyntagmaticre-
lations,which areessentiallyaboutbeforeandafter, spatialsyntagmaticrela-
tionsinclude:above/below, in front/behind,close/distant,left/right (whichcan
also have sequentialsignificance),north/south/east/west,and inside/outside
(or centre/periphery)”[95, SyntagmaticAnalysis].

Suchstructuralrelationshipsarenot semanticallyneutral.GeorgeLakoff andMark John-
sonhave shown how fundamental”orientationalmetaphors”are routinely linked to key
conceptsin aculture,cf. [302].49

Theseaspectsof dimensionalityalso refer to textual environments,where”we find the
semioticparadoxof the(linear) text asa three-dimensionalspace”[247, p, 560]. Accord-
ing to Wenz [538], Lotman’s thesis,which saysthat thereare certainparallelsbetween
consciousness/text/culture points to the capacityof texts to representour perceptionof
space.Signsof spacein texts areproductsof a complex processof linearizationwhich
have to transformthree-dimensionalspaceinto linear andthereforeone-dimensionallan-
guage.Thetermsignspacesrefersto thepossibilityof texts to createtheirown spacesin a
metaphoricalsense.

Spatialmetaphorsusedin referringto thewritten text or to passageswithin thetext create
a textual spacewith placessuchasabove,andbelow, center, andmargin. Theseconcepts

48EmileBenvenistearguedthat”languageis possibleonly becauseeachspeakersetshimselfupasasubjectby
referringto himselfas’I’ in his discourse.Becauseof this, ’I’ positsanotherperson,theonewho,beingasheis
completelyexterior to ’me’, becomesmy echoto whomI say’you’ andwho says’you’ to me”. For Benveniste,
neitherof thesetermscanbeconsideredwithout theother: ”they arecomplementary[. . . ] andat thesametime
they arereversible”, cf. [46, p. 225] andRotman’s extensionof this conceptin [451, p. 30]. Theconnexion to
thespatialdimensioncanbeshown by thesocialphenomenonthatthepersonwhositsdown first definesall other
relations.

49The metaphor, in general,”is pervasive in everydaylife, not just in language,but in thoughtandaction.
Our ordinary conceptualsystem,in termsof which we both think and act, is fundamentallymetaphoricalin
nature”[302, p. 3]. For Wenz,”metaphoris not just afigureof speechanda linguistic phenomenon,but includes
acognitive dimension”[538, p. 576].
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referto thephysicalandlogical form of thewrittentext: theshapeasit appearsonthepage
andthetextual structureitself, cf. [538,247]: ”Writing is alwaysspatial,andeachtechnol-
ogy in thehistoryof writing (e.g.clay tablet,thepapyrusroll, thecodex, theprintedbook)
haspresentedwritersandreaderswith adifferentspaceto exploit” [68]. Readersform men-
tal representationsof a paperdocument’sstructurein termsof spatiallocationandoverall
organization:Suchrepresentationsor modelsarederivedfrom yearsof exposureto thein-
formationtype(e.g.academicjournalarticles)or canbeformedin thecaseof spatialrecall
from a quick scanof the material: ”Such modelsareuseful in termsof predictingwhere
informationwill befoundor evenwhat typeof informationis available. Considerationof
existing modelsis vital in thedesignof new versionssoasto avoid designingagainstthe
intendedusers’viewsof how theinformationshouldbeorganized”[144, p. 100].

On theonehandwe have thetwo-dimensionalityof thepageor of thescreenwith its (vi-
sual)borders,ontheotherhandthereis theone-dimensionallinearityof speechandwriting,
asfarastheresultof thelinearizationprocessis concerned,andtheone-dimensionalityof
readingin thesequenceof time. At the intersectionbetweenspaceandtime, we arecon-
frontedwith ”the semioticparadoxof thespatialnatureof thetext” [400] which contrasts
with thelinearityof speechin its temporality. Themetaphorsof thewrittentext with loci to
whichwecanreferillustratethatthetext is perceivedasastaticspace.It hasmacro-textual
structures,suchaschapters,sections,headings,paragraphs,footnotes,etc.andis bounded
by margins,a top,anda bottomto which thetext makesreference,cf. [538, p. 579]. Such
referencesconstructconnectionsbetweendifferentpassagesin thetext which aresemanti-
cally connectedbut separatedin the surfacestructurein the linearizingof complex ideas.
Thus,thereadingprocessfollowsthelinearorderingfrom thebeginningto theendandcan
becomparedto away from astartingpoint to agoal,cf. [538, p. 577].

Philosophersfrom Hobbesto Derridahave pointedout that thereis no stoppingthe gen-
erationof meaningby contiguity, and spatialadjacency allows uncontrollablecontigui-
ties. While physicalspaceallows for unintendedadjacencies,in a standardnode-and-link
hypertext, nothingis officially next to anythingelseuntil a link is created,cf. [284] In such
hypertexts,all connectionsaresupposedto beintentional.Thereshouldbeno unavoidable
anduncontrollableadjacenciessuchasoccurin physicalspace,e.g. if a barbershophap-
pensto belocatedbesidesacafé,thecostumercanbeservedacoffeewhile waiting. Or, to
cite Kolb’sexample:

”In anofficebuilding thesuitejustnext doormaybe’miles away’ in terms
of its function,sothat trajectoriesof actionthatpassthroughmy office never
go throughthe onenext door, yet becausethe two officesarephysicallyad-
jacent,otherkinds of interactionwill develop. Even if the employeesnever
eatlunchtogether, or neverspeakto oneanother, thecontrastbetweenthetwo
officeswill still function as an overtoneof meaningon their official mean-
ings” [284].

Theremay be adjacency effectsalsoin hypertexts, dueto window locationandotherac-
cidentsof implementation,aswell astheunavoidableeffectsof linguistic echoesandas-
sociations. If the node-and-link hypertext includesan overview or map, thentheremay
be additionalmodesof accidentaladjacency within that presentation.Furthermore,tex-
tual linearity is morethanmeresequence.It dependson deviceswhich provide cohesion,
suchasdeixis, anaphoraor readerinstructionsof the type ”seeabove”. Thesecohesive
devicesconstructlarger syntacticentitieswhich arehierarchicallystructuredandin sum
leadto macro-textual50 structures,cf. [538, p. 579]. Thesestructurescanbe compared

50Justasthereaderof a lineardocumentconstructsa local andglobalmentalrepresentationof thedocument,
theauthorof a lineardocumentusescuesbothat the local andat theglobal levels, ”dividing thedocumentinto
chapters,sections,paragraphs,sentences,wordsetc.This facilitatescomprehensionandnavigation” [518].
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to landmarks(seesection3.7 on navigation) which provide the readerwith information
concerninghis or her whereabouts.The text describedin topologicalterms,consistsof
units andconnectionsbetweenthem. Note the ethymologicalconnectionbetweentopos
– the place– andthe topic, or subject,which indicatesa strongspatio-semanticbondin
our thinking: ”With or without thecomputer, wheneverwewrite, we write topically” [68].
Furthermore,typographicalconventionwill helpthereaderto predictwhichobjectwill fol-
low next: a new section,paragraph,or a new sentence.Connectionby readerinstructions
underminepartly thecongruenceandlinearityof discourse, [538, p. 579].

Here,we think of Langer’sdistinctionbetweendiscursiveandpresentationallanguage:

”The meaningsgiven throughlanguagearesuccessively understood,and
gatheredinto awholeby theprocesscalleddiscourse.. . ” [306, p. 89].

As pointedout in section2.2, discursive in this context meanssequential:Wordscannot
bepiled oneupontheother, neithercanthey bearrangedarbitrarily in a sentencebecause
they have to follow a pre-definedgrammar. It takestime to form, listen to, or readeach
word of a sentenceand only onceyou have perceived the last word of a sentenceyou
know its meaning. Langerthoughtthat,even if our ideasarenested(like clothesthatare
drapedarounda body), we have to string themin orderto communicatethemto others,
like hangingthem out to dry on a clothes-line: You placeone pieceof languageat a
time ontothestraightline; at theendof theprocessthepartsaddup to a wholeargument
or proposition,cf. [307, p. 88]. The argumentof hypertext is that ideasdo not have to
be arrangedon a long clothes-line. In fact, hypertext representsa variablestructurethat
permitsaninterlinkedpresentationof ideas.

Wenz,whois approachinghypermediasemioticsfrom aliterarystudiesbackground,points
out thatspatialmetaphorsof textuality andhypertextuality producea textual spacewhich
guidesthe reader’s orientationin the processof reading. For her, metaphoris not just a
figureof speechanda linguisticphenomenon,but includesacognitivedimension,cf. [538,
p. 576].

Writing andreadingleadto awarenessof linguistic structureandawarenessof language
structure,which is a productof writing, andnot a preconditionfor its development.In the
samesense,spatialconfigurationsarenot only a product,but theproducersof a cognitive
system,cf. [538, p. 575]. Derridawho positionedwriting asbeingprior to speechdefines
writing notastheactivity of writing, but asthemovementof differentiationof signsystems
(différance).51 Language, likeany othercode, constitutesitself asa textureof differences:

”Dif ferenceandoppositionarethecognitivefoundationsof semiosisandthere-
fore thepreconditionfor every semioticcoding.This is a processwhich leads
to an unboundedreferringof signs. Writing in Derrida’s sensecreatesnet-
worksby ’spacingof speech’andcanbeinterpretedasa metaphorof thehu-
manmind” [538, p. 575],cf. [135]; seesection2.8.

Studiesthat formalizetheir view of theWebasa graph”ignore thetext andothercontent
in pages,focusinginsteadon the links betweenpages”[73]. Furthermore,formal graph
theorysetsall possiblespatialrepresentationsof a graphasequal:As outlinedin section
3.4.1on graphtheory, thethreediagramsof figure3.6representoneandthesamegraph.

I follow thoseauthorsinsistingthat a theoryof spaceis essentialfor any advancein hy-
permediadesign,cf. [376, 268, 362, 449]. Spatializationplays an importantrole in the
developmentof new hypertext models,suchasFOHM (cf. [363,362]) thatconcentrateon
thenodesandlinks aspartof a (visualandtextual) signsystem:

51Derridasoughtto challengethe phonocentricprivileging of speechover writing in Westerncultureandto
demonstratethe instability of this opposition,cf. [135]. He alsochallengedtheprivileging of thesignifiedover
thesignifier, seeingit asaperpetuationof thetraditionaloppositionof matterandspirit or substanceandthought.
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”With a visual workspace,analysisproceedsby manipulatingthe visual
representationsof documentswhile constructingan interpretationof thetask,
domain,andsourcematerials. [. . . ] By enablingthe flexible applicationof
visual attributes,the workspaceallows the codingsto evolve with the users
understandingof their taskanddomain. Over the courseof an analysis,this
oftenleadsto theemergenceof avisuallanguage”[486].

Therenaissanceof theimage(describedin section2.7) foundits way into hypertext theory
alsovia spatialhypertext: In their survey, [335] noticedthatauthorssometimespreferto
expressrelationshipsamongnodesby usinggeometriccueslike proximity andalignment,
andvisualcueslike graphicalsimilarity: ”Thesegeometricandvisualcuescorrespondto
Bertin’s notion of planarandretinal variables.By combininggeometricandvisual cues,
authorsmaybuild upsurprisinglycomplex hypertext structures”[336]. Thework they refer
to is Bertin’sSemiologyof Graphics[57]. Accordingto Bertin,a network becomesamap,
if the planarrelationshipsbetweenall partsof eachcomponentare representedby their
locationon theplane.Only if nodeshave a ”geographicorder”,we mayvisualizethemin
navigationmaps,otherwisethey staytopologicalconstructs.This constructionof meaning
doesnot only correspondto ournatural semioticenvironment,but alsoto ourculturalsign
systems:It is important,if atext blockin abookprecedesor followsotherlexia; they might
beseparatedby otherlexia, anemptypage,or threemorevolumes.In theelectronictext,
we have lost thetactileconnectionwith themedium,which usedto indicatethedifference
betweenapaperbacknovel,a leaflet,or abookof threevolumes,cf. [251,474]. Bolter [68]
suggeststhathypertext createsanew ”writing space”,afield whoseboundariescanalways
beexpandedby theintroductionof new material.

Thetracesof texts andimagesmakehypermediaanaugmentedreality, anenrichedreality
in contrastto virtual reality, the 3-dimensional,artificial reality. Schulmeisterthinks that
the multimediaspaceconsistsof a representationspace,a symbol space,and an event
space.

Wexelblat [540] invokestheterm“semanticspace”,anenvironmentthat is quitedifferent
from any physicalor constructed/mappedspacewe know. Thenatureof this spaceresists
easydefinitionasfamiliar metaphorsfrom physics,architecture,andeverydayexperience
have only limited valuehere”since it is deeplyconnectedto the productionof meaning,
interpretation,andotheractivities involving symbols”[268, p. 207]. It becomesobvious
thatthisnotionof a ”semanticspace[. . . ] involving symbols”is aproto-semioticone:The
term”symbol” is usedin its widestsense(cf. [401, p. 142]) andthe ”semantic” valueof
thesign is seenasisolatedfrom its semioticcontext. It is not clearif theauthorsrefer to
semanticsasthe branchof Semioticsthat is devotedto the studyof the relationshipbe-
tweensignsandtheir objects(to beexact: betweenthesignvehiclesandtheir designata).
It seems,rather, that they refer to ”semantic” as”relating to meaning”in themostgeneral
sense.I could not agreemoreto the generalconclusionthat ”semanticandarchitectonic
spacescannotbe perfectly reconciled[and that] we shouldaim for systemsthat harmo-
nizethetwo aswell aspossible,but which acknowledgethecontingentnatureof any such
harmony” [268, p. 215]. Yet, it seemsimportantto placethis conclusionin the semiotic
context. In this discussionof the rootsandaims of Hypertext Semiotics,I believe that
changing”symbol” to ”sign” and ”semantic” to ”semiotic” in Kaplan/Moulthrop’s defi-
nition is morethana mereterminologypurism: Semioticsandthat branchof linguistics
known assemanticshavea commonconcernwith themeaningof signs,but JohnSturrock
arguesthatwhereassemanticsfocuseson what wordsmean,semioticsis concernedwith
how signsmean,cf. [511, p. 22], [95, 154, 155]. With this in mind, let usgo backa few
linesin Kaplan/Moulthrop’sargumentationto show theimpactof this maneuver.

They criticizeMarshallandShipman’sconceptionof SpatialHypertext (seesections3.1.15
and3.4.3) asreflectingonly oneaspectof the complex phenomenologyof virtual space:
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Their generalideaof space”tendsto collapseinto the muchnarrower domainof screen
real estate. The user’s manipulationof objectswithin a graphicrepresentationimplies
somerelatedtransformationin a mentalor linguistic space,but that spaceis accessible
only throughtherepresentation. Spacecomesto bedefinedin termsof theactive window
on adisplayscreen”[268, p. 207].

So, if Marshall/Shipman’s conceptof spatialhypertext invoke architectonicspacein the
context of writing, ”semantic[read: semiotic,MN] spaceemergesmore clearly in the
act of readingor reception– thoughsincehypertext tendto blur the rolesof readerand
writer, thesedistinctionscannotbeabsolute”[268, p. 207]. ThesemioticspaceI impose
on hypertext hasmoreto do with Lotman’s ”semiosphere”,a pansemioticspaceoutsideof
which theexistenceof semiosisis impossible.52

Theconceptof spaceusedin this accountshareslittle of theclarity andunambiguousness
of architectonicspace.As McKnight et al. [348, 169-190]observe, the psycholinguistic
or semanticspaceof a text (electronicor otherwise)canneverberepresentedwith perfect
accuracy by any physicalsystem:”Wecannotnavigatesemanticspace,at leastnot theway
we navigatephysicalenvironments,we canonly navigate the physicalinstantiationthat
we develop of the semanticspace”[348, 187]. Harpold,who appliesa ”semiology [of]
Lacanianflavor” discusseshypertextual linking asdetour, not a definitive trajectoryfrom
departurepoint to arrival point,but anelliptical andfundamentallyuncertaindisplacement.
Thehypertextual detour, hesays,is ”a turn arounda placeyou never get to, wheresome-
thing dropsaway betweenthe multiple pathsyou might follow. The consequenceof this
falling away is thatthefabricof ahypertext is riddledwith holes”[217, p. 172f.].

As I have laid out in section3.4.1, oneof themostimportantaxiomsof graphtheory, the
mainreasonfor its functionality in topologicalcalculationsis theAchilles’ heelof hyper-
text graphs:”In graphtheoryall that mattersis the patternof connections:the topology,
not thegeometry”[222]. Accordingly, thethreediagramsin figure3.6all depictthesame
graph. Furthermore,thedirectedgraphdoesnotshow the”holesin thefabricof hypertext”
Harpoldtalksabout.Besidesthenavigationof thephysicallinks, thereaderinterpretsthe
contentof eachnodesyntagmaticallyandbuildshisown paradigmaticassociations(which
hemay, or maynot make explicit by authoringannotationsor links). Theconsiderationof
semiosisasa forcethatworksbothon thenodeandthelink levelsexplainsthesimilarities
betweenhypertext, languageandthought,cf. [25, p. 6-9], [62,521,517,108]. Kaplanand
Moulthropcontinue:

”In the directedgraphwe canseeclearly wherewe have comefrom and
wherewearegoing;but this is not thecasein semanticspace.For everypoint
of actualarrival in ahypermediatext, thereareanunspecifiednumberof places
we nevergetto, alternativedestinationswhich thesystemhaseitherdisclosed
to us,andwhich we have chosennot to visit, or which maybesimply unde-
velopedor unexpressedin thecurrentversionof thetext. Semanticspacesare
n-dimensional,asMcKnight et al. [348] point out, while architectonicspaces
haveat bestthreedimensions,andmoreusuallytwo” [268, p. 208].

Whilearchitectonicspace(includingtheliquidly architectonicspaceof thecomputerscreen)
is alwayseitheremptyor filled, in semanticspace,the default conditionis not definitely

52Thinking in ’ecological’ terms(e.g. biospheres)aboutthe interactionof different semioticstructuresand
languagesled theRussianculturalsemioticianYuri Lotmanto coin thetermsemiosphereto refer to ”the whole
semioticspaceof the culturein question”[323, p. 124-125]. Whilst Lotmanreferredto suchsemiospheresas
governingthefunctioningof languageswithin cultures,JohnHartley commentsthatthereis morethanonelevel
at which onemight identify a semiosphere– at thelevel of a singlenationalor linguistic culture,for instance,or
of a larger unity suchas theWest, right up to the species; we might similarly characterizethesemiosphereof a
particularhistoricalperiod,cf. [219, p. 106],[95,401]. Thisconceptionof asemiosphere”may makesemioticians
seemterritorially imperialisticto their critics,but it offersamoreunifiedanddynamicvisionof semiosisthanthe
studyof a specificmediumasif eachexistedin avacuum”[95, Introduction].
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emptybut ratherindefinitely filled. A semanticspace(asdefinedby them) is a domain
of possibleexpression:”It is semanticbecauseit is the placewheremeaningsor inter-
pretationscomeinto existence;andin hypertext [. . . ] thereis alwaysa surplusof mean-
ing” [268, p. 208]. By substituting,again,semanticby semioticspace,McKnight’s ”do-
mainof possibleexpression”[349] canbefirmly basedonprinciplesof unlimitedsemiosis
(seesection2.5).

Kaplan/Moulthrop[268] offer two designexercisesthat underlinetheir critical review of
navigationandinformationmapping.Theirapproachto theseissuesis guidedby Winograd
andFlores’s notion of “ontological design”,a designphilosophybasedon the recurrent
breakdown thataddresseshuman-machineinteractionsin termsof complex environments
insteadof simple,end-directedfunctionality.

”In WinogradandFlores’s theoryof design,this couplingof architectonic
andsemanticspacesmanifestsitself asbreakdown, or the momentwhenthe
constraintsof a particular formal systembecomeapparentby juxtaposition
with theiralternatives.As adefininginstanceof breakdown, they citeELIZA’s
infamousresponseto anexasperatedsubjectwho announces,’I amswallow-
ing poison’. Theprogramreplies,’How long have you beenswallowing poi-
son?’[547, p. 121]. Assumingwe arenot dealingwith a HannibalLector, we
would not expectany humanpsychiatristto give sucha response.ELIZA’s
imitation breaksdown at this point becausewe are confrontedwith a case
that falls outsideits linguistic parameters.We have droppedout of architec-
tonic space(thespaceof rule-boundknowledgerepresentation)into themore
chaoticspaceof languageandculturalassumptions”[268, p. 208].

Given my re-definitionof the semanticto a semioticspace,I stronglysupporttheir con-
clusionthatany attemptto representthis juxtapositionin stable,objective termsmustin-
evitably reachabreakdown situation.As semioticspaceresistsisomorphous53 transforma-
tion to anarchitectonicspace,all navigationaltoolsbasedonatravel metaphor(seesection
3.7 on navigationalmetaphors)canonly succeedby actively usingbricolagetechniques.
If systemdesignsare to reflectan intelligent anticipationof suchbreakdowns, we must
understandthatany attemptto representthetwo domainsof virtual space,thearchitectonic
spaceof mappingandthespaceof semiosismustinevitably reacha point of obviouscon-
straint.In fact,bricolageis a magnificenttechniqueto dealwith breakdown situationsand
unbridgable,or unintelligibleantagonisms.54 Thus,researchthat is aimingat developing
”intuiti ve” interfacesshouldbe disposedto adaptandextendstructuralistmethods:”If it
is true that the systemsarethe real thingsandhumansonly manifestationsof them,then
themostsensibleway to build a computersystemis to begin by constructingthesystem,
without regardif to whetherprocessesareperformedby humanor computer”[9, p. 135].

SpatialHypertext developershave becomeawareof theseissuesandthe breakdown situ-
ationandcall thebug (”mismatchbetweenarchitectonicandsemanticspaces”[268,348])
a feature(”ability to leave structureimplicit and informal” [336, p. 90]). Marshalland
Shipmanclaim that thecharacteristicsof spatialhypertext include”the separationof sym-
bol andunderlyingcontent[and] the useof thesevisual symbolsto createhypertextual
meaning” [336, p. 90]. Whatthey meanby ”the separationof symbolandunderlyingcon-
tent”, is actuallya developmentof a languagethatcandraw on visualsignsaswell ason
writtensigns.

In ournormallives,weuseseveralsignsystemsat thesametime to communicatewith our
environment.

53Langerusesthetermanalog,cf. [306].
54Lévi-Strausscoinedthe term bricolageasthe processof creatingsomethingnot asa matterof calculated

choiceanduseof whatever materialsaretechnicallybest-adaptedto a clearlypredeterminedpurpose,but rather
in a ”dialoguewith thematerialsandmeansof execution”[317, p. 29].
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Thesemioticsystemsweuseinclude

perfumes to supportor overruleour biosemioticolfactorycommunicationchannels,

clothing to hideor underlinesignificantpartsof our bodyor to expressmeaning,

architectureto signify spiritualor profaneimportanceof buildings,

ourbodies to show sympathy, interestandenthusiasm(or theexactopposite).

Weusethesecodessimultaneouslyandweusethemin concertedaction(cf. [401,154,155,
477] for an overview of the differentsub-disciplinesof semioticresearch).For example,
if we want to communicateto our businesspartnersthatwe areinterestedin a long term
relationship,we will not only tell themverbally, but useothercodesaswell, e.g. invite
themto an exclusive restaurant,show themour premises,switch off our mobile phones
while we arein a meetingwith them,etc.

In computerinteraction,however, we have to separateandomit mostof thesesign sys-
tems.On today’s terminals,we caneitherwrite (commandline interface)or point (GUIs),
but wecannotfully reproducetheintegrated,multi-channelcommunicationof real-life ac-
tions, like negotiating. Following Schmauks’s vision of deixis in HCI, Ipsencomesto a
similar result: ”Pointing actionsconsistof verbalandnonverbalcomponents,resembling
multimediaactions”[247, p, 560]. He takestheexampleof acustomeraskingthequestion
”Is this computerIBM compatible?”accompaniedby a pointingmovementof our finger
(☞) at the shelf: ”Here, linguistic (’ this computer’)andgestural(pointing finger) means
of communicationareused. In computing[esp. in hypertext, MN], languageis assisted
by otherpointing tools, suchasthe cursormovedby keyboardor mouse,a figure on the
screen,or othergraphicaldevices. In cyberspace,a representationof one’s handmayap-
pear” [247, p, 560].55 Of coursethis shoppingexamplehaseven morefacetsto it: The
secondaryfunctionof thequestionmightbemoreimportantthantheprimaryfunction: In-
steadof themessage”Tell meif this computeris IBM compatible”,thesendermightwant
to communicate”I know thatthiscomputeris not IBM compatible,andI wantto lower the
price”; cf. [155, 43ff.].

The mousehasfollowed the keyboardas the main input device in hypertext structures.
To move within the WWW, we do not have to usecomplicatedcommandsbut simply
mouse-clickon a link marker to follow the link. Thus,we point on it, using the mouse
as our prolongatedindex finger. This is also indicatedby the way the cursorchanges
its appearancewhen draggedover a hyperlink. Most standardbrowsersshow ”a view
from above” on a handwith a stretched-outindex finger.56 Interestinglyenough,only
the LINUX versionof the NetscapeNavigator still usesan index finger that indicatesa
pointingmovementin a direction(”if you follow this link, it will leadyou to.. . ”) rather
thana tactile pressingon an object. The Germanword ”peilen” (to take the bearingsof,
to geta fix on) sharesits etymologywith the ”Pfeil” (arrow). An arrow – in huntingjust
aswell asin takingthebearingsof celestialbodiesto calculateone’sposition– is usedfor
long-distanceaiming,just like thefingerthatpointson anobjectthatis out of reach.

The touchingfinger is a short-rangeddevice identify a near-by object, that canpossibly
be lifted, draggedanddroppedagain. Most standardbrowsershave followed Microsoft

55Many otherauthorsusethetermcyberspaceinterchangeablyfor VR, hyperspace,theInternet,etc. In regards
to thespatialrelativity of theHuman-ComputerInterfaces,Ipsencontinues:”Thereis aninterfacedevice for the
userto beconnectedwith themachineor ratherwith theapplication.By meansof this interface,theuser’s origo
is setto the coordinatesdefinedby the software,which is the mostcrucial point of the whole story. [. . . ] The
user’s point of view is shiftedto somevirtual placethat is totally separatedfrom therealenvironment” [247, p,
560].

56Naturally, this doesnot hold true for all text-basedbrowsers, suchas lynx. The Guide systemhad four
differentcursors,accordingto thelink type, seesection3.1.10.
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InternetExplorer’sadaptionto thedesktopmetaphor:Thedrag& dropmetaphorhighlights
theimpliedtactilerelationshipbetweentheuser’shandandtheobjectsontheGUI’svirtual
desktop,cf. [251,474]. By showing themousepointerasan index finger that tapson the
link markers, thespatialcharacterof thehypertext docuversewastied to the”small world”
on thetop of avirtual writing desk57.

Thepointingfingerandtheindex areetymologicallyconnectedwith digitusindex, theLatin
word for forefinger. In printing, index refersto anarrow-shapedcharacterto call attention
to a particularparagraphor section. In this function, the index is somehow relatedto the
bookmark,asit marks(indicates)a point to startreading.Thepictorial connectionof the
index finger (☞), the pointingact andthe conceptof leaving a markbecamevery strong
in book illustration: In a certainmedieval illuminated manuscript,the script/illustrator
Isodorusshows himself writing the inscription in which he sayshe executedthe picture
in hisGospels:“His penis onceagainon theletter’x’ of ’finxit’, in a cleverconceitwhich
drawsattentionbothto his makingof themanuscript(’finxit – hemadeit) andshows him
asif in the processof actuallywriting it” [6, p. 18]. In Latin codicesof thecorpusiuris
civilis, we find little drawingsof handsandindex fingersthatmarkcertainpassages.In a
frescocycle in the PalazzoPubblicoof Siena,we seea little boy that canbe interpreted
asa ”personificationof the index finger” that we usuallyfind in the codices,cf. [213, p.
140]. The notion of leaving a mark is, of course,alsoconnectedwith the finger print, a
uniquesignof individuality andanindexical sinsignin Peirceanterminology, like thehand
signature,or theelectronicpassword,cf. [375]; seesection2.4on signclassifications.

Ipsen’sexampleshows thatcombiningcommunicationchannels(e.g. linguisticandgestu-
ral) producemeaningeconomically:Beingprecisein justoneof thechannelsaffordsmuch
moretime andcognitive effort: ”Is the forth computerfrom the left on thesecondlowest
shelfon the right handsideof your showroomIBM compatible?”or askingthe question
in a charade-like manner. In both cases,the coding in a singlechannelcomplicatesthe
communicationsignificantlyin comparisonto themulti-channelvariant,cf. [247,98,88].

Let us staywith the notion of language(esp. its discursive qualities,cf. [306]) andHar-
pold’s hypertextual detours,cf. [217, p. 172f.]. Readingnodesmeansputting themin a
syntagmaticsequence,distinguishingbetweena main string of rhetoric(connection)and
possibledetours(associations).

BenjaminWhorf introducedtheconceptof theconnectionof ideasas”quite anotherthing”
from the associationof ideas. While the former correspondsto a controlledassociation,
thelatterhas”an accidentalcharacter”asthesubject”jumps at thefirst ideathatcomesto
[his] mind. [. . . ] Oneof the necessarycriteriaof a connectionis that it be intelligible to
others,andthereforetheindividuality of thesubjectcannotenterto theextentthatit doesin
freeassociation,while acorrespondinglygreaterpartis playedby thestockof conceptions
commonto people”(Letterto HoraceB. English,first publishedin [545, p. 37]).

In thecontext of hypertext, onemight arguethat thechainof nodesthat theauthor/reader
links or follows,form asentence-likestructurebasedonconnection.Thepaththattheuser
did follow assignsto thoselinks which werenot followed the statusof assotiations,re-
mindingusof Saussure’ssyntagmaticchainasopposedto theassociative,or paradigmatic,
axisdescribedin section2.2). Hypertext containsdisjunctive substructuring,or, links, as
well asrelations,which areconjunctive. This passagefrom Dick’sValis tiesmostof these
issuesto thesemioticandcognitiveresearchpresentedearlier:

”Journalentry37. Thoughtsof theBrainareexperiencedby usasarrange-
mentsandrearrangements– change– in a physicaluniverse;but in fact it is
really informationandinformationprocessingthat we substantialize.We do

57Consequently, theOperabrowserallows to draglinks out of thebrowserwindow. On droppingthelink, the
usersgetaskedwhetherthey wantto copy thenode, or the link itself to thenew location.
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not merelyseeits thoughtsasobjects,but ratherasmovement,or, morepre-
cisely, theplacementof objects:how they becomelinkedto oneanother. But
wecannotreadthepatternsof arrangement;wecannotextracttheinformation
in it – i.e. it asinformation,which is what it is. The linking andrelinking of
objectsby theBrain is actuallya language,but not a languagelikeours(since
it is addressingitself andnot someoneor somethingoutsideitself)” [139], as
citedin [28].

Of course,this descriptionof an uncontrollableprocessin the brain remindsus of what
is probablythe mostover-quotedLacanianphrase:”The unconsciousis structuredlike a
language.”58 Lacanstressesthe importanceof his choiceof situatingthis comme(like)
in-betweenlanguageandthe unconscious.He explicitly contrastscommewith par (by);
theunconsciousis structuredlike a language, but not by a language: ”You seethatby still
preservingthis ’ like’ (comme),I amstayingwithin theboundsof whatI put forwardwhen
I saythat theunconsciousis structuredlike a language.I say like soasnot to say– andI
comebackto this all the time – that theunconsciousis structuredby a language”[301, p.
48] (my emphasis).

Generally, hypertext is definedastheuseof thecomputerto transcendlinear, boundedand
fixedqualitiesof thetraditionalwritten text, asit is composed,andread,non-sequentially:
”It is avariablestructure,composedof blocksof text (or whatRolandBarthestermslexia)
andtheelectroniclinks that join them,” [129, p. 3], cf. [37]. Thepassagefrom onenode
to theother(or, navigation,seesection3.7) is basedon theselectionandcombinationof
elements.As statedin section2.2, the act of navigation meansa linearizationof those
nodesthat the hypertext userchoosesto readalong a personalthreadthat is laid upon
the network. According to Wenz [538, p. 581], suchlinearizationcanbe comparedto
linearizationprocesseswhichunderliethetransferof complex andsimultaneousnonverbal
perceptionsinto language, asdifferentpossibilitiesof selectionin differentsituationscreate
a multiplicity of linear discourses.It is importantto rememberthat alreadyLangerhas
describedthe discursive process(seesection2.2) asmakingthe meaningsgiven through
languagesuccessively understood,cf. [306, p. 89]. The virtual multiplicity of linearities
dependondifferentreaderperspectivesandcontextswhichcanbechosen.

Following Liestol [321], Genette’sdiscourse–storydichotomyhasto beextendedwith hy-
pertexts to cover the discoursedtext, or, ashe calls it, ”discourse-as-discoursed”[321, p.
96]. For him, ”non linearis anemptytermin thediscourseonhypermediathatonly shows
how preoccupiedwriterson thesubjecthave beenwith defininghypermediain opposition
to traditionalmedia”[321, p. 110]. Wenzconcludes:

”Therefore,multiplicity of linearity insteadof non-linearityshouldbethekey
word in discussingthereadingprocessin hypermedia”[538, p. 581].

Of course,the critical readeris remindedof Kristeva’s conceptof intertextuality which
dividesthe text into two axes: a horizontalaxis, which is the linear connectionbetween
authorand readerthroughthe text, anda vertical axis, which connectsthe text to other
texts ”of the anteriorliterary corpusand the text asan absorptionof a reply to another
text” [291, p. 69]. Thesetwo axescreatea two-dimensionalspace. Thereis no fixed
positionin theconnectionbetweenthesefour elements.Thereis only movementbetween
author, reader, text, andintertext, cf. [434]. Thismovementis themovementof différance,
only availableasa tracewhich canbeelucidatedin interpretation.Thevirtual presenceof
many voicesis interwovenin theseintertextualrelations.As Barthesputsit, ”the text is not

58AdrianJohnstonarguesthat– likeboththeQueenandtheMinister in Poe’sThePurloinedLetter– Lacantoo
is madeto ”silently witnesstheremoval of a letterof hisby acertaintranslationandensuingsetof interpretations”
[260]. This particularletteris – for Johnston– thefamousquote.
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a line of wordsbut a multidimensionalspacein which a varietyof writings,noneof them
original,blendandclash”[38, p. 146].

In conclusionof this section,which formsthecoreof my prolegomenaof a theoryof hy-
pertext semiotics,I do not think to have produceda new ”hypertext model”. Yet, I was
ableto interlacetheexisting modelswith thefindingsof semioticresearch,on all levelsof
the textual, aural,visual, tactileandolfactorychannels.59 While this connectionbetween
hypermediaandthe field of mediasemioticsis clearly visible in Nöth’s Semioticsof the
Media [399], computersplay no role whatsoever in Bignell’s Media Semiotics[63] pub-
lishedthesameyear! Thelong-termgoalof Hypertext Semiotics(asI seeit) is to enhance
hypermediaasa multi-level semioticsystemthatincorporatesspatio-temporalaspects,the
powerof theimageand”languageastheultimateupgrade”[98, p. 182].

3.6 The Usability Approachto Hypertext

As indicatedin theparagraphabouttheDexterReferenceModelat thebeginningof section
3.4, ”hypertext is fundamentallydifferentfrom traditionaldatabasesfrom a userperspec-
tive” [387, p. 8], cf. [439, 438]. The propinquityof this approachto semioticsbecomes
apparentby therole thatsignsystemsplay in theconstructionof reality: ”Although things
mayexist independentlyof signswe know themonly throughthemediationof signs.We
seeonly whatour signsystemsallow usto see”[95, Strenghts].

Nielsendefinesusabilitywithin thescopeof systemacceptability:Giventhata systemis
sociallyacceptable,we canfurtheranalyzeits practicalacceptabilitywithin variouscate-
gories,includingcost,support,reliability, compatibilityandusefulness.Usefulnessis the
issueof whetherthe systemcanbe usedto achieve somedesiredgoal. Following figure
3.13, it canagainbebrokendown into thetwo categoriesutility andusability, whereutility
is thequestionof whetherthefunctionalityof thesystemin principlecandowhatis needed
andusability is thequestionof how well userscanusethatfunctionality, cf. [387, p. 144].
Theusabilityof a hypertext systemis determinedby a combinationof theusabilityof the
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Figure3.13:Parametersassociatedwith systemacceptability. Source:[387, p. 145].

underlyinghypertext systemengineandthe usability of the contentsandstructureof the
hypertext informationbase,andby how well thesetwo elementsfit together. From the
user’s perspective, all of theseelementsareof courseseenasa single interface,andthe
userwill not carewhose”f ault” it is if somethingis not usable.From an analyticalper-
spective,of course,thedistinctionbetweentheunderlyingsystemandtheinformationbase
is anadvantage,cf. [387, p. 145].

59GuntherKressandTheovanLeeuwenunderlinetheneedto recognizethat these”dif ferentsemioticmodes
[. . . ] have their potentialities,andtheir limitations” [290, p. 31], cf. [251,474].
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Numerousstudieshave showed that usersfind the currenthardware supportfor hyper-
text systemslessconvenientthanpaperandthat their readingspeedandaccuracy dropby
ca. 30% whenreadingfrom displays,cf. [552], [392], [199]. Anti-aliasing(a computer
graphicstechniquefor fontsusinggray-scalesinsteadof black-and-whiteonly pixels),sen-
sible color coding and larger displayscan smoothenthe difference,but never closethe
gap.

The field of actionwheremanmeetsmachine(a transitionalsubject, asshown in section
2.9) is theuserinterface:”The human-computerinterface(or userinterface)is theconnec-
tion betweena userandanobjectto beusedby this user. This objectmaybeassimpleas
a light-switch” [142, p. 54]. Risak[439,438,443] underlinesthatHuman-computerinter-
action(HCI) is a triangularrelationshipbetweentheuser, thecomputerandthe task. For
Dillon,

”Human-computerinteractioncanbeconceptualizedasa communicative
dialoguewhosepurposeis to completea task. The interfaceis thereforethe
communicationchannelaffordedby thecomputer, allowing transferof modal-
ity independentinformationbetweenmachineanduser. As a communication
channelthe interfaceis both physical(keyboard,mouse,display)andrepre-
sentational(iconic, metaphoric)i.e., it offers the meansof control aswell as
providing a modelof its operations.. . ” [144, p. 93].

DeSouzaetal. singleoutsemioticsasapromisingnew playeronthestagewherecognitive
andsocialtheoriescontributeto provideinsightsaboutHCI. They encouragescientistsand
technologiststo devisemethodsandtools to helpdesignersachieve betterquality in soft-
waredesign,cf. [128,426,127]. Underthename”SemioticEngineering”,they accumulate
semiotictheoriesthatcanhelpHCI designersincreasetheir power to perceive,reasonand
communicate.

For Engelbart,thesensorimotorsystem(”the body”) is at theinterfacebetweenthe”men-
tal part” of the humanbeingandthe ”outsideworld”, cf. [162]. The deliberatedecision
to ”begin with the basics”of HCI for hypertext led Engelbartandhis group to develop
a seriesof artifactsthat mirrors the importanceof the body on the computersideof the
interface. Among the variousdevicesdevelopedby Engelbartandhis groupat SRI, the
mostfamousis the mouse(seesection3.1.4on NLS andEngelbart’s work at SRI). Bar-
dini [28] pointsout that the inventionof themousewasinspiredby theplanimeterwhich
hadbeenre-inventedby VannevarBushin 1913ashis Master’s thesisprojectat TuftsCol-
lege. Bushcalledthe device thathe invented(by usingthe principle of the planimeter)a
Profile Tracer, ”an arrangementof gears,shafts,andservo-driven penswhich translated
mechanicalmotioninto graphicalmathematics”[409, p. 29]. As theconceptualgrandchild
of theplanimeter, themousealsotranslatesmotion (thearmof theholder)into graphical
mathematics:

”It thereforenot only allows theuserto point at any objecton thescreen,
but alsointroducesadirectconnectionbetweenthetopographicalspaceof the
interfaceand the humangestureof the user. By extension,the inventionof
themouseopensspacefor any translationof humanmotioninto theelectronic
spaceof thecomputerinterface.This point is fundamentalin that it allows us
to evacuatedefinitively thenotionof cognitionaspurelyintellectualrepresen-
tation,to introduceinsteadthe’embodiedaction’ in thecomputerspace”[28].

The introductionof spaceinto hypertext andthe mouseasa prolongedindex fingerhave
beentreatedin sections3.4.3 and 3.5. According to the shift from keyboardto mouse
to VR, Brown [77] seesanevolutionarydevelopmentfrom symbolicto iconic andfinally
indexical interfaces:
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”The first generationinterfacesthatusedkeyboardsandcommand/control
languageswereconcernedwith Symbolic(linguistic, alphanumeric)commu-
nications. [. . . ] The secondgeneration(Menu-based,WIMP) interfacesin-
volve Iconic communications.[. . . ] Iconic interfacesallow gestaltmethods
of recognitionandsimplepoint ‘n pick input. The iconic bondingto the ref-
erence’reality’ is intuitive (at leastwithin cultural groupsthat sharesimilar
conditioning). [. . . ] The newer interfacesinvolve [. . . ] multi-sensoryand
’immersion’ technologies.Theseincludetheareasvariouslydescribedashy-
permedia,multimedia,virtual reality, telepresence,Cyberspaceandartificial
reality. They canincludesophisticatedmethodsfor recognitionof humanbe-
haviours (handwriting,speech, gesture,expression,etc.. . ) [. . . ] andbinau-
ral andspatialsoundandvoicesynthesisandbothforceandtactile feedback.
TheseinterfacescanbedescribedusingPeirce’s Indexical classification.This
is a rich experientialandexistentialsetthathasa closebondingwith theun-
derlying’reality’ to which it refers[. . . ] a ’natural’ relationship”[77].

Nadintriesto shift theinterestof semioticHCI from the”popularized3 formsof represen-
tationiconic, indexical, symbolic” to Peirce’s otherclassifications(seesection2.4on sign
classification),e.g.thetypesof signs.Hedescribespasswordsassinsigns(seesection3.5),
smileysasqualisigns(seesection4.5) andvirtual buttonsaslegisigns. Thesesemio-virtual
”light switches”[142] are omnipresentin GUIs andhypermediaand,obviously, have a
strongindexical relationto thereferent:

”If you triggeredashutdown procedure(onaPC,onaUNIX machine,or ona
Macintosh),thesemioticsof theprocesshasto besimpleanddirect: No more
andno lessheavy thanthesemioticsof a switch(ON/OFF).60 Still today, this
almosttrivial operationis only rarely supportedby an interfacethat is both
preciseandexpressive” [375].

As a legisign, the shutdown button mustforcea procedureto take place. In hypermedia,
the activation of a button or link marker hasto ignite a link following process.Broken
links on the WWW questionthe statusof the legisign, thusbeinga major semioticand
usabilityproblemthat leavestheuserwith distrustandfrustrationaboutthemedium.It is
interestingto comparelinkrot to missingreferenceobjectsin the triadic Peirceanscheme
(seesection2.1): As pointedout by mediaevalist andsemioticianUmbertoEco, the sign
”unicorn” makessense,evenif thereis no referenceobjectthat it pointsto: We all have a
conceptof that fabulousbeing,althoughtheanimaldoesnot exist. Thesameis true for a
deadhyperlinkthatstill makessensein thesyntagmaticchainof thetext it is embeddedin.
Therefore,it is importantto avoid link markersthatdo not lie on thesyntagmaticaxisof
thetext, suchasthe infamouslink marker ”click here”. Theequivalentto the link marker
”click here” that leadsto an ”Error 404”, would be a goldenplaquethat says”unicorn”
on an emptycagefor someonewho believes in unicorns(asdid the medieval man). A
link marker thatmakessensein its textualenvironmentbut still doesnot leadanywhere,in
this metaphor, couldequala tapestrythatshows thehuntingof a unicorn,like thefamous
pieceon the Cloistersof the MetropolitanMuseumof Art in New York. It embedsthe
conceptinto anarrativestructurethatmakessenseaslongasyoudonotask”Hasanybody
everseensuchananimal?”.Section4.2.3will presentmethodsto avoid ”deadlinks”.

hypermediahasbecomeomnipresentin theeverydayuseof computers:Theseamlessinte-
grationof hypertext haswidely shapedthecurrentgenerationof operatingsystems,GUIs,
applicationsand,naturally, Internetapplications.Thefactthatmany usersdo not take no-
tice of this developmentunderlinesthe”ancient” HCI wisdomthatthebestinterfaceis the

60Semiotically, theon/off switchis alsoanexampleof adigital sign.Fromausabilitypointof view, thedecision
betweenanaloganddigital displaysandswitchesis nota trivial one(aspointedout to meby VeithRisak).
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onethatyoudo not notice.Semioticshaslongbeenconsideredanadequateway to look at
HCI asmethodsandterminologyarenaturallyshared,e.g.[9,372,373,426,127]. Indeed,
Nadinclaimsthat”if thereis ascienceof interface(computinginterfaceor any otherkind),
thenthis scienceis semiotics”[372]. After theseminalCHI’2000 workshop,it seemsthat
Semioticshasfinally enteredHCI on a broadbasis.Oneoutcomeof this workshopis the
WebsiteSemioticsfor theHCI Community[375] whereNadindefinesHCI asa resultof a
semioticprocess:

In human-computerinteraction,wecanconsiderthecomputerastheobject
(whatis represented);theoperatingsystemastherepresentamen(thedesktop
metaphoris anexampleof arepresentamen), andaspecificuseasonepossible
interpretation.Word processingis suchan interpretation.Obviously, in such
an interpretation(oneapplicationfrom many), a lot is left out. But after all,
for a typist, the computeris a not the computerwith its many functionsand
components,but a typewriter with morepossibilities”[375].

Bardini hasproposedto link Nelson’s ”virtuality” 61 metaphorwith hypertext in a ”his-
torical analysisof the developmentof the technology, going from the seminalwork of
DouglasEngelbartandTedNelsonto thecurrentissuesin thefield” [28]. It is importantto
notethe relevanceof the two particularvisionsof the earliesthypertext implementations,
TedNelson’sXanadu(seesection3.1.3) andDouglasEngelbart’sNLS (seesection3.1.4):
”For Nelson,hypertext is a fundamentaltool for individual creativity, andfor Engelbart,
hypertext is anecessarycapabilityof asystemdesignedto improvecommunication. These
two alternativesparalleltwo differentconceptionsof theuser, seeneitherasa creative in-
dividualor asa memberof a communityin a humanorganization”[28]. Bardini considers
”association”and”connection”asthe two oppositepolesof a continuumdescribinghy-
pertext systems.On the axis betweenthe two poles,he seesNelson’s locationnearerto
association, while Engelbart’spositionis closerto theconnectionpole.

HCI expertsdonotgettiredof pointingout thattheseamlessintegrationof hardware,HCI,
(hyper-)textualstructuresandthesystemdesigndeterminestheacceptanceof asystem:

”Wennesin einemHypertextsystemgelingt,diegewohnteVorstellungvonden
Arbeitsmittelnnachzubilden,oderdenLesegewohnheitenentgegenzukommen,
dannfördertdasdie Akzeptanz.DieseAnpassungwird u.a. durchdie Hard-
ware, die Mensch-Maschine-Schnittstelle,die Textstruktur und das Layout
beeinflußt”[439].

While themenusandtoolbarsof currentstandardbrowsersobviously try to supportfirst-
personness62, certaintoolbarandmenufunctionsbreakwith thetravel metaphor(esp.the
”history” tool, aspointedout in section3.7.7) andthusinhibit theuserto befully immersed
in thehypertext navigation.

Andersenemphasizestwo aspectsthatare”normally neglectedby HCI textbooksbut are
predictedto be importantby semiotics: (1) Humansarecompulsive interpretersand(2)

61”I believe that movies andcomputerscreenareboth bestunderstoodin still larger terms. It is for this I
proposethetermvirtuality. Thevirtuality of a thing is whatit seemsto be,ratherthanits reality, thetechnicalor
physicalunderpinningonwhich it rests.Virtuality hastwo aspects:conceptualstructure– theideasof thething–
andfeel– its qualitative andsensoryparticular”TedNelson,citedin [28]. Nelson’s virtuality seemsto beclosely
relatedto Brown’s indexical interfacetype,cf. [77].

62First-personnessis theidealsituationin therelationshipbetweenuserandcomputerwheretheusersconsider
themselvesto behave in awayasif they continuouslysay:”I amgoingto.. . ” or ”I canmake.. . ”. In comparison
with first-personness,second-personnessexpressesitself in statementslike ”Youhave to.. . ” or ”Youshould.. . ”,
whereasexamplesof third-personnessare ”She did so andso” or ”The systemdecided.. . ”. First-personness
meansthatauseris immersedin aworld, thatheor sheis in it, cf. [308].



CHAPTER3. HYPERTEXT THEORY 116

Humansarecompulsivetalkers!” [11] Theseaspectsaretouchedalsoin section3.5on hy-
pertext semiotics,andsection3.7.8onsocialnavigationof thisdissertation.As pointedout
by Carroll et al., interfacemetaphorsseekto increasetheinitial familiarity of actions,pro-
ceduresandconceptsthatarealreadyknown insteadof reducingtheabsolutecomplexity of
aninterface,cf. [258, 67]. Metaphorsshouldbeexhaustiveandappropriateto enhancethe
user’s understanding.For example,Diebergerusesthe subway asa metaphorto explain
why two hypertext nodes, which appeardistantin an overview map,may be considered
closeat the sametime whenconnectedby a link: ”When the overall structureof the hy-
perspaceis suchthat closenessin the overview mapexpressessimilarity of content,then
sucha link is perceivedasa tunnelingthroughspace”[142, p. 74] (seesection3.7). Yet,
metaphors, by definition, must provide imperfectmappingsto their target domains: ”If
a text-editor truly appearedandfunctionedasa typewriter in every detail, it would be a
typewriter.63 Theinevitablemismatchesof themetaphorandits targetarea sourceof new
complexities for users”[258, 69]. On theotherhand,thesemismatchesof metaphorsof-
ten are importantfactorsof the force of the metaphor. Mismatchesin the metaphorcan
helpconsiderablymakinga systemusefulif themismatchesaredesignedwell: ”The user
interfaceprincipleof forgivenessis particularlyimportantin metaphormismatches– it al-
lows theuserto explorethoseunfamiliar featuresof thesystemandby exploring themshe
easilylearnsto usethemfor herown benefit” [142, p. 57]. TheAspenMovie Map’s sea-
sonknobis aninterestingexamplefrom anearlyhypermediasystem,describedin section
3.1.13. Metaphors, in a psychoanalyticview, areVerdichtungen, condensationsthatshape
our view of theworld andtheposibilitiesfor settingactions.Evenif usefulmagicfeatures
aregenerallywell accepted,orgiesof falsesignifiers[507] endangerthe usability of the
interface.

Diebergeremphasizestheimportanceof spatialmetaphorsdefiningthemas”userinterface
metaphorswhich make their spaceconceptexplicit andwherethe spatialrelationthat is
expressedin thisspacehasor canhaveadefinedmeaning”.He regretsthattherearemany
userinterfacemetaphorsthatdo not fulfill this definitionfully, allowing usersto rearrange
objects– yet this rearranginghasno meaning(”an objectA is in no way different if it
positionedleft, right or below an objectB”, [142, p. 61]). He pointsout that, in a true
spatialmetaphor, thespatialpositionof anobjectandthearrangementof severalobjectshas
a certainmeaningandthat this meaningcanbepredefined,or it canevolve from working
with thesystem.If thespatialconceptionis consistentthroughoutthesystem,it canserve
as a mnemonicsystemandas a meansof communication. This gaphasbeenfilled by
spatialhypertext; seesection3.4.3.

Severalapproachesto formalizing theuserinterfacemetaphorhave beendescribedin lit-
erature(for instancebasedon algebraicspecifications,cf. [245, 244, 295]). The mapped
elementsof the metaphorarecalled objectsandoperations;the kinds of structuresthat
arepreserved during this metaphoricalmappingarecalled image-schemata.In teaching
themetaphorto usersthoseimage-schemasmustbemadeexplicit anddeviationsfrom the
working of themetaphoricalobjectsmustbepointedout. Featuresnot foundin thesource
domainbut in thetargetdomainof a metaphorarecalledmagic features, i.e. it is possible
to searchdocumentsin aGUI folderwithoutopeningit: ”The workingof themagicfeature
in theuserinterfacehasto besupportedby a fitting enactmentwhich makesit easyfor the
userto copewith theadditionalfunctionality”, cf. [142, p. 60]; [310,309].

BrownnotesthatAlan Kay, whendevelopingSmalltalk(theprototypeof today’sGUI) used
63Anotherexamplefor richnessissuesin metaphorswith costrelevanceis describedby Johnson:”Would it be

appropriatefor usersto have to affix electronicstamps,obtainedfrom anelectronic’post office’, to a document
beforesendingit on its electronicway? Thatdependsuponhow consciousonewantedusersto beof thecostof
mailing anobject. If, asin mostelectronicmail systems,usersarenot chargedon a per-mailing basisor not at
all, thenaddingsuchdetailseemssilly. On theotherhand,if usersarefor somereasonchargedona per-mailing
basis,perhapsevendependinguponthesizeof themailedobject,suchadesignmight well besuperiorto theone
usedin mostcommercialtime-sharingsystems,in which thedollarbalancein user’saccountsdecreasesinvisibly,
requiringusersto askthesystemrepeatedlyfor theamountremaining”[259].
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the categoriesenactive, iconic andsymbolic borrowed from children’s learningabilities
studies,cf. [77, 310]. Brown, who seesa numberof problemsarisefrom ”the obsession
with verisimilitude” and”the super-realismof muchmoderncomputergraphicsimaging”
concludes:

”Perhapsbecausehe [Alan Kay, MN] wasunawareof the semiologicalanal-
ysisheseemsunable,or unwilling, to acknowledgethe inherentlimitation of
iconic communication:icons allow intuitive comprehensionbut their gross
simplificationandtight bondingwith the signifiedobjectpreventsthenfrom
offering thepowerof a morecomplex andflexible, symboliclanguage”[77].

The limitationsof thetwo-dimensionaldesktopmetaphorfor realengagementof theuser
andfirst-personnessweresoonrealizedby its creatorsat Xerox PARC. Yet the success
of the metaphor64 aswell astechnicalrestrictionsmake it hardto implement”hyperme-
dia interfacesin virtual space-like designs[which allow] a real connectionof usersand
designers”.For Bardini, this would betheultimatemeaningof interactivity [28].

Nadinseessemioticadequacy asa key factorfor interfacedesign.As opposedto the re-
activemodelof measuringuserperformance,semioticadequacy is amethodof fine tuning
thesemioticelementsinvolvedin HCI, cf. [375].

3.7 Navigation in Hypertext Systems

In vivid conversationswith others– and silent conversationswith ourselves– we often
stopandandask”How did we ever get to this subject?”Accordingly, for somebodywho
takestheminutesat a businessmeeting,it is importantto know which subjectshave been
touchedandwhich connectionsandassociationshave beenmade. That way, sideissues
canbe identified,postponedandrevisited later, without loosingtheoverview of themain
subject.Navigationaltoolsin hypertext have thesamefunctionandfollow a similar logic.
However, dueto thespatialimplicationsof the”navigation” metaphor, they oftenrelateto
a movementin a physicalspace,or rather, the movementof the environmentaroundthe
user:

”Computerstodayareusedmainly for organizinglarge amountsof data.
Datathat is organizedin sucha way that it is accessiblewhenneeded,canbe
seenasmorethandata– asinformation. The taskof navigation in computer
systemsis similar to theway finding tasksin cities. Herethegoalof theuser
is to ’get to someinformation’. In computersystems[of today, MN] naviga-
tion doesnot involve physicalmovementof theuser– insteadinformationor
the representationof an environmentis moved in front of the userseyeson
a screen. The navigation task in computerenvironmentsthereforeconcerns
moving theenvironmentaroundtheuser”[142, p. 54].

Navigationthroughhypertext is themostcommonlyciteddifficulty with thenew medium
andthe suitability of the navigation facilities varieswith the taskandinformationspace,
againhighlightingtherelevantattributesof users,tasksandinformationin designingusable
hypermediainterfaces,cf. [144]; seeusabilitysection3.6. ForDieberger, computersystems
canbe seenasenvironmentsandnavigation thereforeis essentially”an activity in space.

64In GUIs, suchasXerox, Apple, MS Windows, X-Windows, Comfodesk,KDE, GNOME, etc.,text models
are representedby books,notepads,catalogs,bindersandscrolls. As describedin section3.3, someof these
modelsarealsocommonlyusedasparadigmsfor theHCI of hypertext systems.
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In mostcasesthespatialconceptof acomputersystemis fundamentallydifferentfrom real
life space,however” [142, p. 54]. Dahlbäck,Höök, andSjölinder’s study[234] suggests
researchersto distinguishthespatialability for problem–solvingin thephysicalworld and
the spatialability for problemsolving in abstractinformation spaces. Chen/Rada[96]
synthesizedfindings in experimentalstudiesconcerningindividual differencesin terms
of cognitive styles,learningstyles,andspatialability in usinghypertext systems.Their
meta-analysissupportedthe hypothesisthat userswith betterspatialability will be able
to usehypertext moreefficiently andfoundthatgraphicalmapsreducedthedifferencesin
dependentmeasures.I concludethatthefirst problemin hypertext navigationresultsfrom
themismatchof spatialmetaphorswhich hasbeenin depthin thesections3.4.3and3.5.

It is questionableif navigationin computersystemswhich makesuseof thesamenaviga-
tional strategiesasnavigation in real world environments,suchasthe Identifier Strategy,
thePathStrategy, theDirectionStrategy, theDistanceStrategy, andtheAddressStrategy,
playsany importantrole in hypertext navigation,cf. [142, p. 54-55]. In fact, it hasbeen
questionedif thenavigationmetaphoris adequatefor interactionat thehypertext interface
at all, cf. [48].

Thelexicon definitionof navigationrelatesto thetheoryandpracticeof navigating,or the
chartingof acoursefor ashipor aircraftandtravel or traffic by vessels,especiallycommer-
cial shipping. Metaphorically, navigation is extendedto navigation on land andin space
andmoregenerallyto betheactivity of finding one’s way throughoutanenvironment. In
architecture,thetermwayfindingis preferred(andusedsynonymouslywith thetermnavi-
gation). Passini[414] defineswayfindingas,a person’s ability, bothcognitive andbehav-
ioral, to reachspatialdestinations.He baseshis conceptionon Downs/Stea[148] who see
wayfindingascomposedof four steps:orientingoneselfin theenvironment,choosingthe
correctroute,monitoringthis route,andrecognizingthat thedestinationhasbeenreached
(or approached).Summingup, outsidecomputerscience,the navigationaltaskmainly is
a planning task. In the computingdomain,it is commonto usethe term alsofor a less
systematicandmoreor lesstentativeexploringandbrowsing, cf. [142,48,421]. Dahlback
concludes:

”When thedestinationis not known beforehand,theuseris exploring the
space.In thatcase,thedestinationin thedefinitionof DownsandSteaabove
canbethoughtof asanoverall goalto explorethespace.Theusercanunder-
take this explorationwith a moreor lessdefinitegoal in their minds,beit just
for thepleasureof wanderingin thespace.In thosecases,orientationwill still
bea relevantactivity, aswill monitoringthepathtraveled.In thesecasesthere
will not bea correctroute.Recognizingthat thedestinationhasbeenreached
will in anexplorationtaskmorebeamatterof feelingthatonehashadenough.
Sometimesexplorationwill turn into wayfinding,andviceversa”[116, p. 8].

Recognizingthatonehasnot reachedthedestination,or eventhaton is unableto definethe
next destinationandits relatednessto thecurrentlocationnhasbecomeknown asthe”lost
in hyperspace”-problem.In hisseminalhypertext survey [108], Conklin identifiestwo ma-
jor dangersof free-formedhypermediaaccesswithin anassociativenetwork,disorientation
andcognitiveoverhead.Conklindefinesdisorientationas”the tendency to loseone’ssense
of locationanddirectionin a nonlineardocument,” usingtheexpression”lost in space”to
describeit. He definescognitiveoverheadasthe”additionaleffort andconcentrationnec-
essaryto maintainseveraltasksor trailsat onetime” [108].65 Cognitiveoverheadrefersto
thereader’s ability to follow links relatedindirectly to thecurrentreadingtask,eitheron a
purposefultangentor detour, or by accident,cf. [62]. It is alsotheneedto follow several
interconnectedpathsto visit asmuchof theassociativenetwork asnecessary, andto choose

65Think of aconductorwhosimultaneouslyreadsthemusicalnotationfor thewholeorchestra.
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amongmultiple links (especiallyfor novicenot familiar enoughwith thedomainit is hard
to decideamongthem),cf. [553].

Researchersin thefield have differentopinionsaboutthepotentialof practicalimplemen-
tationsto solve thelimitationsof thecurrenthypertext model:

”While many hypermediaresearchersbelievethatdisorientationandcognitive
overheadareproblemsinherentin hypermedia,properimplementationof ad-
vancedhypermediafeatureswill alleviate theseproblemsaswell asprovide
readerswith a richerinformationenvironment”[62, p. 32].

It hasoftenbeenpointedout thatthefieldsof city-planning,hypertext andvirtual environ-
mentsusea setof similar or even identicalnotionswhich areusedwith slightly different
meanings,e.g. [142, p. 11]. In Kevin Lynch’s ontologyof environmentaltermsfor city
planning,the mentalrepresentationof an environmentis calledthe environmentalimage
andconsistsof five elements:node,path, edge,district and landmark,cf. [326]. These
elementsaretheconstituentsof the”imageof thecity”.

Althoughhypertext makespartialuseof thesameterminology, it doesnot applytheterms
node, pathandlandmarkin aspatialsense:Lynchdescribesanodeasadistinctlocationin
theenvironment,e.g.a place,a pieceof a forestpath,a roomor whatever– it is astrategic
spot in an environmentthe usercanenter.66 Hypertext nodes, on the otherhand,cannot
be enteredin the spatialsense.Anotherelementof the environmentalimageis the path.
It is a channelalongwhich theobservermoves:”For many peoplepathsarethedominant
environmentalelementsaspeopleoftenrememberspatialconceptsin termsof paths.Paths
connectnodesor leadto nodes”[142, p. 11-12]. The lastof Lynch’s five elementsis the
landmark.Landmarksarestrongpointsof referenceoften to be seenfrom far off. Paths
andlandmarksarethemostimportantelementsfor orientationandnavigation(to find and
re-findone’sway) in thecity environment.67

Diebergerclaimsthatmany navigationaltools (asdescribedhereafter)”are usefulmainly
for avoiding disorientation– they do not really help to find information” [142, p. 73].
Therefore,heproposesa spatialuserinterfacebasedon a InformationCity Metaphor(see
section3.4.3), with theaimof supportingnavigationin largehypertexts:

”The city metaphorwaschosenasabasisbecausepeopleseldomgetreally
lostin arealcity evenwhenthey arein thiscity for thefirst time. Citiesprovide
peoplewith lots of informationalandnavigationalinfrastructure.Besidesin
all citiestherearealwaysotherpeoplearoundto helpin navigation68” [142, p.
76].

Theideaof ”askingtheotherpeoplearoundfor help” hasledto avaluableapproachknown
associalnavigation,cf. [143, 116, 174, 512], which will be describedin section3.7.8. In
Dieberger’s InformationCity, userscan readmapsandsigns,andeasilyunderstandthe
structureof acity. And with thehelpof its inhabitantswhoarealwayswilling to beengaged
in anunconstrainedchat,navigating the virtual metropolisshouldnot be any trouble. Or
soit might seem.

66The building metaphorwasusedfor the Book Houseproject [417]. It is alsobeingusedfor a 3D spatial
hypermediasimulationof a library atVirginia TechUniversity[121].

67As describedin section3.1.2, Bushenvisionedthatwaysthroughmaterialcollectionswouldberecordedand
exchanged(alsocommercially)in theform of ”trails”. Hedid notuseanavigationmetaphor, though,but referred
to associative trails of thehumanmind, cf. [80]. It is worth repeatingthatgraphtheory’s first applicationwasa
navigation taskin thecity of Königsberg (seesection3.4.1) andthatLynch’s bookappearedat thebeginningof
thedecadein whichNLS andXanaduwereborn(seesections3.1.4, 3.1.3).

68This approachhasbeenfurnishedwith that author’s morerecentresearchin the field of socialnavigation,
e.g.[143].
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Yahoo!3Dwasanexperimentalthreedimensioncyber-mapof partof Yahoo’shierarchical
Web directory(figure 3.14) which is no longeravailable. A seriesof 3D VRML worlds

Figure3.14:Yahoo!3Dmap.Source:[145]

representingpartsof theYahoodirectoryhadbeencreated,which the usercouldwalk or
fly throughto accessrelevantWebsites.Anotherexamplefor a 3D cityscapeview of the
Webwasgeneratedby Map.Net.Theuserfliesthroughtheworld,with individualWebsites
representedby differentbuildings. Basedon visualizationtechniquespresentedin section
3.4.3, thelargeskyscrapersshow themostpopularsiteson theWeb(figure3.15).

Theideaof acrystalclearstructureof acity createdonthedrawing tablereachesfrom Vit-
ruvio’splansfor anidealcity to Alberti’s Sforzinda,or from thechequerboardpatternsof
theRomanprovincial townsto thetypical Americanmetropolis69. Yahoo!3D(figure3.14)
still seemsto beplantedonthebasisof Vitruvio’sfirmitas(solidity), utilitas (functionality)
andvenustas(beauty).

Navigation, seenas the individualistic, objectivist and cognitive task to explore sucha
city can draw on a large body of work on how peopledevelop cognitive mapsof their
environmentwhich enablesthemto find theirway to a specificlocation.

Traditionalsolutionssuggestedto reducecognitive overheadincluding tools to allow an
overview over thehyperspace,theenhancementof link capabilities,thedemonstrationof
pastactivity (wheredo I comefrom?) andpotentialfuture steps(WherecanI go from
here?).

69TheRomantownswerealwaysstructuredby themajorstreets,anorth-southcardoandeast-westdecumanus,
whichmetin thecenterof therectangularwalledtown.
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Figure3.15:3D cityscapeview of theWebgeneratedby Map.Net.Source:[145]

3.7.1 The Hypertext Session

Let usstartdefiningtheend, beforereturningto thestartingpoint of a hypertext session:
”There is a clearbreakin hypertext activity whentheuserquits” [449]. Douglashasalso
dedicateda largepartof his excellentdiscussionof issuespertainingto thehypertext ses-
sionon the issueof closure,or, in otherwords,how thereadingof a hypertext ”comesto
anend”,cf. [147].70

Oneof the mostproblematicreasonsfor the endof a hypertext sessionincludeaccidents
or externalcircumstances(the phonerings, or the power fails, or the computercrashes).
While it is temptingto simplydismissthisasanotvery interestingnull case,it is precisely
by measuringthesenseof lossatanartificial terminationthatwemayproperlyassesswhat
needsto besavedfrom a hypertext session.In Rosenberg’swords: ”How doesthereader
recover not only the lexia but the episodeaswell? Canthe episodebe recovered?If the
readeris associatingmultiple episodes,canthat be recovered?Shouldit be recovered?”
[449].71

Anothercasemaybethatthereadergivesup aftera fruitlesssearchfor episode. Similarly
thereadermaysuffer sheerepisodefatigue:episodesareathand,but they seemtoosimilar
to episodesalreadyundertaken.

By contrast,the readermay have achieved a completesenseof episodesatiation. For
Rosenberg, this is not necessarilythe sameconceptasclosure,asdiscussedby Douglas

70Veith Risakremindsmethat thereis a relatedphenomenonwhentheauthoringof a hypertext ”comesto an
end”; this authoringclosureis shown by asaturationof articles(nodes)ononesubject,cf. [443].

71In thecaseof mainstreamcommercialWebbrowsers,only theOperabrowserhasa properfunctionality for
accidentaltermination:At the next startup,the usergetsasked if he wantsto ”continuewherethe interruption
occurred,start with saved windows [or] start with no windows”. If the first caseis chosen,eachepisode(or
”window history” getsrecovered).



CHAPTER3. HYPERTEXT THEORY 122

[147]: ”Particularlyin alargepoeticwork, thereadermayhavenosenseof completionin a
logicalor narrativesense,but maybesatiatedin a purelyimagisticway thatmakesit seem
fruitful to put thework asidefor a time” [449].

Theforth caseis that thereaderhasreacheda tangible”successpoint” in gatheringinfor-
mation,cf. [147]. Rosenberg borrowsMichaelJoyce’s topographicalbent:

”The readermayquit becauseof a feelingof having reachedapointonthe
landscapefrom which the vista seemscomplete. Or asDouglasputs it, the
readeris satisfiedthatenoughlogical questionsareansweredthat thereis no
needto continue.With the luxury of a formal gatheringinterface,the reader
mayobtaina senseof completionaboutthegatherings;i.e. thereader’s sense
of completionis exactly a writer’s senseof completion: the gatheredresult
’works’ artisticallyas-is,now is a goodtime to stop” [449].72

Similarly, thereareseveralotherwaysto begin a hypertext session.In theWWW, onecan
starta sessionfrom a predefinedhomepage,by typing anURL directly into the browser
or by following theresultsprovidedby a searchengine(seesection3.7.9). More complex,
andhighly useful, tools arebookmarks,history lists, guidedtoursandmaps. They can
servebothasanentrypoint to ahypertext, or asnavigationtoolsin thecourseof asession.

3.7.2 Bookmarks

Thebookmarkbreakswith thenavigationmetaphorof moving in a physicalspace(like a
tourist,or flâneurwalking in thecity) evenmoreexplicitely thantheothercommonnames
for the samefunction, i.e. favoritesor hotlist. Rather, they all relateto the metaphorof
navigatinga text space,asdescribedin section3.5on hypertext semiotics.Thebookmark
is a magicfeaturein thenavigationmetaphor73, asthereis no way to marka placein real
spacesthe way a bookmarkdoesin a book: A bookmarkindicatesa personalinterestof
a readerin a certaintopic, but if it is taken out of the book (e.g. if the book is returned
to the library) the bookmarkleaves no traces(as opposedto a graffiti, footprints, etc.;
cf. [116, 143, 540]). It is alsomoreexplicit that similar markingtechniques,suchasear
marking. Oftenagainstthe adviceof librarianswho fear for the books,many peopleuse
sticky notedto markpagesor paragraphs.Whentheuserdefinesa bookmark,thesystem
mayput thenode’sname74 on thebookmarklist, or it mayprompttheuserfor asmalltext
to rememberthenodeby. Bookmarksareespeciallyusefulin electronictexts becauseit is
possibleto usemoreof themthanit wouldbepracticalin physicalbooks,cf. [387, p. 130].

Bookmarksaremostimportantfor the revisit of Web pages,asbookmarksobviously are
kept by a usermainly for this purpose(other reasonsmight include trading or publish-
ing themin someform). TauscherandGreenberg found that about60% of all pagesan
individualvisits arepageshehasvisitedbefore75 [514].

Bookmarksareafurtheraspectof backwardnavigationthathavebeenconsideredby Wein-
reich/Lamersdorf[536] for theirHyperScoutproject.In theWWW, userscannotdetermine
easily, if they have alreadybookmarkeda particularnode. Weinreich/Lamersdorfsuggest
showing this (andotherdata)in pop-upsnext to links (seefigure3.16a).

72The formal gatheringinterfaceRosenberg envisions is a spatialhypertext system(seesections3.1.15and
3.4.2), suchasAquanet[334], VIKI [336], or its successorVKB [485].

73Extensionsof metaphors, magicfeaturesandmetaphormismatchescommonlymeettheusersacceptanceif
they arewell designedandeasyto learn,thusincreasingusability(seesection3.6).

74In hypertext, markscanbe left on nodesandon links. However, standardWeb browsersconcentrateon
bookmarkingnodeswithout theinformationhow thepagewasreached.

75To be moreprecise,they found anoverall recurrencerateof R � 58% (σ � 9%) for their 23 subjects,and
R � 61%(σ � 9%)for 55subjectsfrom anotherstudy, [91] (R � total URLsvisited� di f f erent URLsvisited

total URLsvisited � 100)[514,
p. 112].
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(a)Link to a nodethathasbeenvisitedbefore.Theuserhasalsobookmarkedthatlink.

(b) An externallink thatopensanew window. Theserver is down.

Figure3.16:Weblink attributesin theHyperScoutprototype,Source:[536].

As a sign, the bookmarkcanbe said to have an indexical relation (apartfrom the text-
passageit pointsto), to thereaderwhohasplacedthemark.76 Readingmarksin theform of
pointingfingershavealreadybeenfoundin ancientlaw books(seesection3.5). Themagic
featurethat makesbookmarksso useful in hypertexts is that they canbe kept separately
from thetexts, sorted,interchangedandannotated(arudimentarysubstitutefor themissing
annotationfacility in theWWW).

A usefulextensionof the bookmarktool could be borrowedfrom the world of computer
games,whereit is possibleto save the current level, including all items, mapsetc. the
playerhasgatheredsofar. This magicfeaturewouldcreatebookmarkswith amemory, or,
in hypertext terminology, with ahistory(seesection3.7.7) of how thesitewasfound.This
magicfeature,supportedby a fitting enactmentwhich makesit easyfor the userto cope
with theadditionalfunctionality(cf. [142, p. 60]; [310,309]; seesection3.6) couldenrich
bookmarklists by theprinciplesof causalityandconsecutiveness:”Why did I bookmark
this site?” asa meansof ”How did I get there?”. In a personale-mail on July 24, 2001,
Brian Proffitt at BrowserWatch tells me that to his my knowledge,no currentbrowser
”keepsacompletehistorytracesuchasyoudescribe”.Hethinksto recall”oneof theearly
browsersdoing somethinglike this, but it wasquickly phasedout. I want to sayis was
NCSA Mosaic,but I couldbe way off here”. Problemsof this featurewould includethe
questionhow many sitesarekept in thehistoryof thebookmark;theincreasedsizeof the
bookmarkfile; and, if the bookmarkhistory shouldbe importedinto the global history,
oncethebookmarkgetsopened.

76”Leaving marksis alsoa commonstrategy in physicalplaces:”The graffitist leavesa mark. [. . . ] With the
graffito, theexpressive markhasa substancemadeup of thephysicalresidueleft bathemarkersincursion[. . . ].
But theform of themark— at this level of ’expression’— is itself peculiar;for it inhabitstherealmof theclue,
thetrace,theindex” [288, p.259].

http://browserwatch.internet.com/
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3.7.3 Guided Tours

The guidedtour functionality inscribesitself emphaticallyinto the travel metaphor. This
linearpaththroughthedenselyinterwoveninformationnetservesasa hands-onintroduc-
tion to thenew environment.Theadvantageof hypertext guidedtourscomparedto tourist
guidedtoursis ”that thehypertext readercanleavetheguidedtouratany spotandcontinue
browsingalongany otherlinks that seeminteresting.Whenthe readerwantsto get back
on the tour, it sufficesto issuea singlecommandto be taken to the point wherethe tour
wassuspended.The’guide’ will bewaiting aslong asit takes” [387, p. 128]. Risakcalls
this a ”soft guidedtour” whereasthe”hard guidedtour” cannotbeleft, aslinks have been
disabled,cf. [439, Entwurf vonGuidedTours].

Nielsencalls guidedtours the most simple solution to the navigation problemfrom the
user’s perspective, cf. [387, 388, 520]. To remove the requirementfor navigation by pro-
viding guidedtoursthroughthehypertext is ”somewhatlike theoriginal ’ trails’ suggested
by VannevarBushin 1945.A guidedtourmaybethoughtof asa ’superlink’thatconnects
a stringof nodesinsteadof just two nodes. As long asusersstayon theguidedtour, they
canjust issuea ’next node’ commandto seemorerelevant information” [387, p. 127/8].
Bush’soriginalpassagegoes:

”Whentheuseris building atrail, henamesit, insertsthenamein hiscode
book,andtapsit out on his keyboard.[. . . ] Thereafter, at any time,whenone
of theseitemsis in view, theothercanbeinstantlyrecalledmerelyby tappinga
buttonbelow thecorrespondingcodespace.Moreover, whennumerousitems
have beenthusjoined togetherto form a trail, they canbe reviewed in turn,
rapidly or slowly, by deflectinga lever like thatusedfor turning thepagesof
a book. It is exactly asthoughthephysicalitemshadbeengatheredtogether
from widely separatedsourcesandboundtogetherto form a new book. It is
morethanthis, for any itemcanbejoinedinto numeroustrails” [80].77

Bieberet al. distinguishbetweentrails andguidedtours,wheretrails canrecorda pathof
informationthat the readermaywish to rememberandsharewith others,cf. [62]: ”Con-
tinuity andguidancedistinguishtrails from randomlinks in documents.The trail should
be clearly marked,so userswill know which links keepto the trail andwhich constitute
detoursfrom from the trail”. Guidedtours,in their view, are”hard guidedtours” [443],
asthey ”restrict usersto the trail, prohibiting detours.Nodesviewed during the [guided]
tour will have otherlinks dimmedor hidden” [62, p. 8]. Thelogical conclusionfrom this
distinctionis that ”trails lower cognitive overheadby recommendingthenext logical link
to take,” while guidedtours”reduceoverheadfurtherby removingall otherchoices”[62, p.
8]. They agreewith otherauthorsthatoverview mapscando a greatdealto maintainthe
orientationalongthetrail or tour, cf. [185,518].

On the Web, its impossibleto dim or hide otherauthors’links asHTML hasno tagsfor
”superlinks”.Evenif anauthorcreatesaguidedtour throughasiteby addingforward/back
buttonsto certainselectednodes, the usercannotjump backon the ”tour bus” with one
mouse-clickoncehehasleft it. However, hecanbacktrackuntil hegetsto thepointwhere
he hasleft the tour. Metaphorscan loosetheir importance(andvalidity) if they cannot
beimplementedor remainunusedin a certainsystem.Althoughthe”previews” and”free
tours” areoften availableat pay-sites(especiallywith pornographiccontent),the guided
tour in its original senseis hardly usedin the WWW. So infrequently, it seems,that it
wasreinterpretedin the Web site of a majorAustrianbank,calledBankAustria. Instead
of aguidedtour, thelink in thebackgroundwindow of figure3.17activatesa new window
containinga helpfunction,with definitionsetc.

77It is importantto distinguishwho definestheguidedtour. If it is theuser, thentherelationto Bush’s trails is
evencloser.

file:www.bankaustria.com
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Figure3.17:Metaphormisuse:Thehelpfunctionof www.bankaustria.com.

A soft guidedtour on the Web, also called trail, can only be composedusing ”frame-
sets”. An exampleof a guidedtour throughthis author’s Web site can be found under
www.unet.univie.ac.at/� a9108095/new/tour.html.

Thesourcecodefor trail2.html, thesecondpageon this guidedtour is:

<HTML>
<FRAMESET rows="*, 60" BORDER=0 FRAMEBORDER=0 FRAMESPACING=0>
<FRAME src="MenuPapers.html" name="" noresize frameborder=0
border=0>
<FRAME src="trail_nav2.html" name="" noresize frameborder=0 border=0
scrolling="no">
</FRAMESET>
</HTML>

It loadsthepageMenuPapers.html andthenavigationframeat thebottomof thescreen
calledtrail_nav2.html. Thus,if theuserfollowsa link onthemainpage,thenavigation
framewill still bethereto returnto thetour (”this stop”),go to the”next stop” of thetour,
or to returnto a ”previousstop”, resp.startagainfrom thebeginningof thetour. Another
possibilitywouldbeto write a JavaScriptthatcontrolsbacktrackingto theguidedtour.

Besidesusability issuesof framesets,therearecopyright andillegal contentresponsibility
questionsinvolved in sucha soft guidedtour on the Web: From a legal standpoint,it
seemsthatthefarthertheuserwalksaway from thevirtual tour bus,themoreproblematic
it getsfor the tour guide(seesection4.7.3on copyright, authenticityandavailability of
informationon theWWW).

http://www.unet.univie.ac.at/~a9108095/new/tour.html
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3.7.4 Maps

Mapsarecloselyconnectedto thenavigationmetaphoralso,as”despitediversityof phys-
ical expressionall mapsarebasicallyrepresentationsof a setof spatialandtemporalrela-
tionships” [498].78 In the context of interest,therearetwo basictypesof maps. Oneof
themillustrateshow to reacha singlelocation. This mapis a routedescription,a visual-
izationof a guidedtour, or a trail. Routedescriptionmapsarestronglyinfluencedby the
mentalimageof thepersondrawing themap,asthis persontries to transferrouteknowl-
edgefrom hermentalrepresentationof theareato paper, cf. [142, p. 30]. Theothertypeof
mapdescribesa wholearea(overview map)or largerpartsof it (regionalor localmap).In
any case,”successin usingamap,then,is in alargemeasuredeterminedby thecongruence
of themapwith the[user’s conceptof thespace,MN]” [498].

Mosthypermediasystemsthatprovidesemantictypesdisplaythetypesaslabelswithin an
overview diagram.Link labelsappearnext to, or on thearrows that representlinks, while
nodelabelsmay appeareitheras the text of the nodeor next to the node, cf. [517, 108,
62]. While somehypertext systemsprovide additionaloverview maps,or extra hierarchy
viewersfor structuralnavigation79, Webclientsdoneitherof theabove:

”In fact thepresentconceptof theWeb doesnot inherentlyprovide any kind
of structuralinformation(exceptof thefile-systemfolderstructurerepresented
in theURL)” [536].

Links are embeddedin the HTML documentsand have to be extractedfirst to create
overview maps. While local overviews arestill possibleandseveral tools areavailable,
comparableglobalnavigationtoolsarenot supported.

A fisheyeview showsgreatdetailfor thosepartsthatarecloseto theuser’scurrentlocation
of interestandgraduallydiminishingamountsof detailfor thosepartsthatareprogressively
fartheraway. An algorithm createsa view that is similar to looking at a scenewith a
wide anglelens. This algorithmgeneratesan imageof theneighborhoodby computinga
relationshipbetweena priori importanceof anodeandthedistancebetweenthatnodeand
thecurrentpositionin thehypertext network, cf. [86]. Fisheyeviewsrepresentschemesfor
mappingboth theglobalarchitectureof thehyper-documentandoneor moreregions,cf.
[394,439,441].80 Thegoalof Noik’sfisheyerepresentationis to distortthevisualelements
of theglobalmapsoasto foregroundor enlargethetargetregions,theareasof interestthe
readerhasidentified. In developingthis scheme,Noik identifiestwo importantanchors:
a currentpositionor focal point (IT) anda desireor query intendedto explore possible
“next” locations.Possible“next” regionscanhavevariableDegreesof Interest(DOI) which
influencethesizeof their graphicrepresentation. This schemerecognizesthat “nextness”
or semanticrelatednessneednot be confinedeitherto geometricallyproximatespacesor
to thoseexplicitly linked: the relationscanbe expressedascollocationsor gatheringsof
nodesaccordingto someotheruser-definedproperty, cf. [394, 268]. This conceptseems
relatedto Bollnow’sspaceof action,which hedistinguishesanddescribesasanextension
of thehodologicalconcept,seefootnote38 onpage92. Spaceof actionandtheschemeof
nextnessarethree-dimensionalergologicalstructures.They areorganizedaccordingto any
type of humanwork (stockroom,warehouse,library, etc.) andconnectedto Heidegger’s
notionof ”Zuhandenheit”,cf. [158, p. 13].

78Southworthandsouthworth furthercommentthat”almostwithoutexceptionmapscommunicateinformation
aboutlocationsand connections.Locationsand their connectionshave attributesthat may be the quantity or
quality of certainvariables,or their changeover time. Thesevariablesmay be objective or measurable,[or]
subjective, suchaspersonalinterpretationsof scenicappeal”[498].

79Thehypertext SystemThoth-II hasa directedgraphbrowser(calledSpiders) wherea globalmapis created
dynamicallyasauserbrowsesthroughlinkednodes,cf. [25].

80Fisheye views areespeciallyusefulin hierarchicalhypertexts withoutcrossinglinks.
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Topic mapsareanotherconceptof growing importance:Topicsarenodesandtheir type
maybesymbolizedby differentcolors,shapesandtextures.However, thenumberof dif-
ferentshapes,colorsandicons is limited. Classhierarchiescanbe usedto reducetopic
typesto asmallnumberof ”super-types”(cf. [419]), thusreducingtheneedto onespecific
shapeand/orcolor for eachsuper-type. Topic mapsmay containmillions of topicsand
associations.Thereforeit is essentialto selectrelevant informationasit is impossibleto
displaythe whole dataefficiently. Filtering techniquesareneededin orderto selectand
displayonly relevant information. Le GrandandSoto [311] have developeda tool that
enablesusersto filter topicsandassociationsaccordingto theirnameand/ortype,provided
that nameandtype areimplementedasXML attributes,cf. [137]. They plan to enhance
their tool sothatit canhandlescope:

”Userswill specifywhich themesthey areinterestedin andthe tool will
filter names,associations,etc.on thatbasis.[. . . ] Let uscomparetopic maps
with geographicalmaps.Youwill neverfind amapof acountrywith thewhole
informationaboutthecountryonit. Therewill beatopographicalmap,apolit-
ical map,aneconomicmap,etc.In thesameway, topicsandassociationscan
beclassifiedinto differentontologiesanddifferenttopicmapswill beprovided
to theuseraccordingto his interest”[137].

Anotherexampleof structuredhypertext mechanismsis theuseof link inheritanceto allow
simplifiedviews of aninformationspacewithout having to show all thelinks. Link inher-
itancereplacestheindividual links betweennodesin anoverview diagramwith linescon-
nectingclustersof nodes, thussimplifying thediagramconsiderably, cf. [166]. Bertin has
elaboratedasemiotictheoryof mapsthatshouldbeconsideredin graphicalrepresentations
of informationspaces,cf. [57].

3.7.5 Landmarks

Thosehypertext nodesthat theuserknows very well andwhich arerecognizedeasilyare
called landmarks. Landmarksare ”usually definedby the authorof a hypertext system
aspart of the processof providing a usablestructurefor the readers”[387, p. 132]. Ex-
amplesare nodescontaininginitial screensof a systemor tablesof contents,or ”home
pages”as they are called on the WWW. Whenencounteringlandmarksthe usersknow
wherethey are,becauselandmarksalwayshelp in orientation. Hypertext landmarksof-
ten containhelpful information or links to helpful information, cf. [443, 442]. As they
aredefinedasentry pointsto ”city districts” (clusters),they aretypednodes(seesection
3.4). Landmarksareof specialimportancewhengiving directionsto otherpeoplesince
they aresoeasilyrecognizable.In routedescriptionsit is very commonto describea se-
ries of landmarks.Encounteringoneof themtriggersattentionfor the next in the series.
This sequencegivesthe travelera feelingof progressandallows to estimatedistancesin
the description.Landmarksoften occurasstartingor endingpointsof major pathsor in
the centerof districts,cf. [142, p. 38]. The same,of course,canbe saidaboutchapters,
sections,indices, glossariesandtablesof contentsin a book.Thus,calling theseimportant
hypertext nodes”landmarks”andtheinitial screen”home”, is aemphaticaffirmationof the
spatialnavigation,or travel metaphor.

Landmarksplayadecisiverolein Persson’snarrativizationapproach.In Rosenberg’sthree-
layer scheme(introducedin section3.4.2) for discussinghypertext activity – a term that
includes,if it is not synonymousto navigation– link-following is themostfamiliar form
of acteme81. In accordanceto Rosenberg’s compoundlayers,episodeand session,and

81And it is clearlya directionalform of acteme: ”A link maybefollowedby (1) clicking on ananchoreither
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mnemotechnicprinciples82, Perssonhasdevelopeda narrative approachto hypertext nav-
igation,cf. [421]. Perssonaskshimselfhow systemdeveloperscantriggerusersto make
narrativeconnectionsbetweeninformationunits(i.e. hypertext nodes) andclaims: ”Mak-
ing connectionsbetweenlandmarkswill producearichermentalrepresentationof theenvi-
ronmentandthusenhancememory(which will enhancenavigation).This mentalnetwork
will bea powerful mentaltool in upcomingnavigatingsituations”[421, p. 192].

3.7.6 Backtrack Function

Directionis anessentialaspectof hypertext navigation.Fromtheuser’sview, directioncan
point forward,or backwardfrom thecurrentnode.83 Forwardnavigationoccursif auseris
looking for new information,whereasbackwardnavigationoccurswhenhetriesto regain
informationobtainedbefore,cf. [517]. Themostimportanttool for backwardnavigationon
theWebis thebackbutton,followedby theBookmarksandtheHistory function,cf. [514].

Nielsen[387] explainsthe backtrackfacility andits dependency on the user’s movement
andthe orderin which the nodeswerevisited: ”Assumethat we arecurrentlylocatedin
nodeD in [figure 3.3]. If we hadarrivedat this nodevia thepathA � B � E � D, then
the backtrackcommandwould take us to nodeE the first time it was issued. A second
backtrackwould thentake usfurtherbackalongour pathto nodeB. If, on theotherhand,
we hadjumpeddirectly from nodeA to nodeD, thenissuingthe backtrackcommandat
nodeD would take us to nodeA sincethatwould thenbewherewe camefrom” [387, p.
2-3].

But he doesnot mentionanotherproblemabout the backtrackfunction that I consider
importantin thecontext of navigation: Most standardWebbrowsersdo not give theusers
theoptionwhetherto usethebacktrackfunctionaccordingto themetaphorof Adriadne’s
thread.84

Let usillustratetheproblemby draftinganavigationin asmallhypertext (figure3.18) that
differsfrom figure3.3only in onedetail: thelink from nodeF to nodeB is missing85. As
indicatedby the dottedline (Adriadne’s thread),we take the pathA � B � C � F , then
backtrackF � C � B andproceedB � E � D. If we executethe backtrackcommand
now, it will take us to the startingpoint A on the shortestway86 (D � E � B � A) and
not on theactualhodologicalpathD � E � B � C � F � C � B � A. In otherwords,
we”loosethememory”of everhaving beenatpointF becauseAdriadne’s threadhasbeen
pulledtight by thesystem.This methodof saving theshortestway from thestartingpoint
of thenavigationto thecurrentlocationis sometimescalledstack,andimplicitly usedby
all standardWWW browsers,cf. [443]. In thegraph, this amnesiais visualizedby fading
arrowheadson someof thedottedlines.

graphicallyvisible or inferredby thereader;(2) operatinganintermediateinteractive device showing all possible
links, suchasa menuof link names;(3) clicking on an overview map(this is really a specialcaseof (1)) and
perhapsothers”[449].

82Prof. Purcellat theViennaUniversityof EconomicsandBusinessAdministrationhasdevelopedseveralad-
vancedmnemotechnicapproaches.Heproposesdifferentmethodsto extendthehumanshort-termandlong-time
memory.

83Bollnow describesthe ”dynamicsof backandforth” as the ”basic doublemovementof departingandre-
turning which articulateshumanspace”. This leadshim on to the descriptionof all kinds of paths,streetsand
waysandhow spaceis perceived duringmovementalongthem,cf. [158, p. 7]. Seefootnote38 on page92 on
hodologicalspace.

84In GreekMythology, Adriadneknew thesecretto the mazebuilt by her fatherMinos andinhabitedby the
Minotaur, abloodthirstycreaturehalf beastandhalf man.Shetold herlover, aheronamedTheseus,whoentered
themaze(usingaspoolof goldenthreadto find hisway backout)andclubbedtheMinotaurto its death.

85In theterminologyof graphtheory, thegraphhaslost its cycle.
86To beexact: on theshortestway thatcanbebuilt usingalreadytransversedlinks. As thelink A � D hadnot

beencrossed,this absolutelyshortestconnectionis notconsideredby thebacktrackingmechnanism.

http://www.wu-wien.ac.at
mailto:hugh.purcell@wu-wien.ac.at
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In the caseof Theseus,who is longing for the encounterwith his beloved Ariadne, the
fastestway out of the mazeis the primary goal. But imaginehe realizesthathe haslost
his amuleton theway: Having pulledhis stringbackfrom thedetour, hemight never find
it again! Theanalogouseffect will happento a userwho hasvisitednodesin a browsing
sessionbut cannotbacktrackto them.87
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Figure3.18:Loosingtrackwith thebacktrackingcommand.

Hyperties3is oneof thefew hypertext systemsthatusesAriadne’sthread.Thehodological
pathof the user, which canbe retrieved from log files is an importanttool for usability
analysesof hypertexts(e.g.Websites).It showswheretheusersranin circles,which land-
markswerefrequentlyrevisitedfor re-orientation,etc. In thosecases,thestacksolutioncan
bevery helpful to show theshortestway back,cf. [443]. Thereis no optimalsolution,but
theusabilitystandpointwould call for an implementationthatmakesthefunctionexplicit
to theuser, or aneasyway to opt for eitherstackor thread.

Hypertext backtrackinghasbeendiscussedin detailby Bieberet al. [62], with a focuson
multiple-window environments.Bieberasks:”Shouldbacktrackingtriggeran ‘undo’ op-
erationor simply reflect the currentstateof the departurenodes?” This is an important
question,with seriousimplicationsfor hypertext rhetoricandfunctionality. A goodexam-
ple for the problemsthatoccurin multiple-window environmentsis the Web-interfaceof
theAustrianuniversities’library systembeforeits updatein August2001.After searching
on ”hypertext”, I browsedthroughthefirst few resultpagesandfoundabookonhypertext
navigationin thelibrary of theViennaUniversity(Thefirst bookon thelist in figure3.19).
A click revealsdetailsaboutthebook(seethewindow markedas➀ in figure3.20) anda
furtherclick on”Bestand”– holdings– opensanew window (window ➁ in thesamefigure)
with informationonhow to orderthis book.Beforeorderingthebookfrom thelibrary, the
userhasto enterhis or herlogin in anotherwindow (window ➂). After having orderedthe
book,windows ➁ and➂ areclosedautomaticallyandonly ➀, themainwindow remains.
So far, sogood. But imaginethat theusernow wantsto look at otherbooksthat resulted
from thesearch.As thesearchhadbroughtup over 100results,clicking back/forthbook
by bookis notanoption.Sotheusermightwantto goto thenext resultpage(whichwould
look somehow similar to figure 3.19). Now, usingthe backtrackfunction of the browser
(the systemworks only with InternetExplorerandNetscapeNavigator) revivesthe two
”order this book” andthe”login” windows. Thefirst-timeusermight assumethat theor-
deringprocessis just beingundone,or that it hasto be repeated.The limitations of the
browserfor thiskind of orderingprocessbecomesobvious,cf. [393]. This issue,of course,
playsanimportantrole in my reflectionson eCommercein section4.7.

87It canbe arguedthat the usergetsthis information from the history function. Yet, for usability reasons,
unnecessaryswitchingbetweenvariousnavigation tools is not preferable.Furthermore,thehistory function,as
will beshowed in section3.7.7, hasusabilityproblemsitself andis usedfar lessthanthebacktrackingfunction,
cf. [514].

http://www.univie.ac.at
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Figure3.19:OnlineCatalogueof theViennaUniversity:Book list.

According to Jim Rosenberg, the backtrackingcommandshouldallow for qualification:
”Whetherbacktrackingis an ’undo’ or not mustbe answeredby the user! Likewise, the
usermust determinewhetherbacktrackingshouldor shouldn’t be recordedin the trace
of the episode” [449]. He arrives at this conclusionby rephrasingbacktrackingin the
context of his three-layerschemefor discussinghypertext activity describedin section
3.4.2. Therefore,the questionfor him really is if backtrackingrevokesmembershipof
actemesin anepisodeor notandtheansweris thatthisdependsonthecircumstances,both
of thehypertext andthereader’s frameof mind:

”The readermight revisit a previous lexia to readit again– perhapsfor
a sheerly’musical’ repetition,or to rereada prior lexia basedon somereso-
nanceor referencein the presentlexia. Hereonemight arguethat all of the
backtrackinghistoryis partof theepisode. Or, thereadermaybebacktracking
to undohaving arrived at the currentlexia by mistake – backtrackingto re-
movefrom theepisodetheactemethatcausedarrival at thecurrentlexia. The
episodeis thusa combinationof history throughthe hypertext, the reader’s
intention,andthereader’s impressionof what’hangstogether’.Of coursethe
readermayarriveatapreviouslyreadlexia via adifferentpathwaythansimple
backtracking;in this casemostlikely arrival at this lexia shouldbepartof the
episode” [449].

In conjunctionwith hypertext systemsfor learning,Hammond[212, p. 110] pointsout
that the backtrackfacility doesnot necessarilycontribute to facilitatenavigation: ”Once
in anunknown or unexpectedpartof theknowledgebase,theusermayhave difficulty in
reachingfamiliar territory; likea strangerin a foreigncity without a map,hemaymissthe
correctturning. Providing a backtrackfacility is unlikely to solve theproblem.” Thesame
holdstruefor thehistorytool, whichalsoconcentratesonpastnavigationwithoutshowing
all related(future)navigationpossibilities.
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Figure3.20:ViennaUniversity:Multiple-windowsbook-ordering.

3.7.7 History lists

In its mostelementaryform, thehistory list consistsof thenamesof visitednodesbut its
usability for navigation purposesdependson the amountof meta-informationaboutthe
nodesthemselvesandattributesof thevisit. This meta-informationshouldbeavailablein
differentviews, searchableandsortable,cf. [64]. Bilinski andBumannhave developeda
”HistoryTool” to compensatetheweaknessesof standardWebbrowsersin thisconcern.

The nameof this function, from a semioticviewpoint is a falsesignifier, becauseit does
not correspondto therequirementsof thebasictravel metaphor:”History” carriesastrong
connotationof universalitythat counteractsthe notionof a personalnavigationhistory.88

The toolbarsof hypertext enginesand Web browsers(seesection4.6) emphasizethis
breachwith the consistency of the travel/navigation metaphor, by representingthe his-
tory function with icons suchas pyramids(Hyperties)and sundials(Microsoft Internet
Explorer).89 While thepyramidsof EgyptandMexico couldstill bedefendedaspopular
travel destinations,the sundialshows quite clearly the semioticinadequacy, an unneces-
sarymetaphormismatch:The /sundial/refersto anothersemanticmarker of history than
the travel metaphor. In otherwords,the icon designersof HypertiesandtheMS Internet
Explorerobviously thoughtof ”history” asthe scienceof pastcultures,andtried to rep-
resentthis conceptwith pyramidsandsundials. An often cited andcomparablecaseof
semioticinadequacy is the eject function on the desktopof the Apple/Macintosh,where
”one cantake the icon of a floppy disk andplaceit in the garbagecan! The result is the
Ejectfunction,semioticallyinadequate,but which,throughuse,becamepartof theMacin-
toshlanguage” [375], seesection3.6on thesemioticapproachto usability.

In a mediasemioticapproach,the history tool canbe comparedto externalmemorysys-
tems,suchasdiaries. Diariesdiffer from history booksin their quality of externalizing

88This remindsmeof thepostmodernargumentthat thenineteenth-centuryobsessionwith historydid not die
in thefin desièclesothat”an essentiallyhistoricalepistemology”continuesto shapeour thoughts, cf. [176,497].

89NetscapeNavigatordoesnot evenfeaturethis navigationtool on its toolbar.



CHAPTER3. HYPERTEXT THEORY 132

innerdialoguesandreflectingpastcommunicativeactionin apersonalway. They arewrit-
ten in a privateideolectandcaninvolve visualsignslike drawings,etc. While the reader
of a history book learnsaboutpreviously unknownfacts,the owner of a diary canuseit
to remindherselfof situationsshehaspersonallylived through. Kierkegaardknew that
theability to remembermemorablethings,but to forgetunimportant(or evenunpleasant)
onesis animportanthumandemand:”Hat mandergestaltin derKunstzuvergessenundin
derKunst,sichzu erinnerngeübt,sichvervollkommnet,soist manimstande,Fangballzu
spielenmit demganzenDasein”[277].

To avoid semioticdisasters,the conceptualelementsof interfacemetaphorshave to be
carefully selectedin orderto make the respective functionsattractive for the user. In the
navigation paradigm, of course,”logbook” would have beena betterterminologychoice
thanhistory,

1. becauseit accordswith thenavigationalmetaphorin its mostliteral sense,

2. becauseit deliversa feeling of first-personness,an enactmentwith the user’s own
actionsratherthanapassive role in thepassageof time (seesections3.6and4.6).

Applications/interfacesthatdo not draw on a travel paradigmcouldmake useof the term
”diary”.

Fromausabilityperspective,onemightarguethat,asthetermhistorylist is alreadywidely
established(”it hasenteredthe browser language”),any attemptto renameit would be
confusing.However, researchhasshown that thehistoryfunctionaccountsfor only half a
percentof all navigationactions.90 This under-representationmaybeowedto thefactthat
usershaveanunclearconceptof thefunction,aswell asthefactthatcommercialbrowsers
havepaidtoo little attentionto usabilityissuesof this functionality.

Even if the developersof the Web browsersdecideto stick with the term history (e.g.
becausethey areconvincedthatusershave learnedthe awkwardconventionandin order
to keepthe default shortcut”Ctrl+H”), choosinga book icon for the visualizationwould
probablyhelp: A book (as a history book, a logbook, a travel diary) seemssuitableto
signify boththeestablishedandtheintuitivenotionfor thisnavigationtool, thussupporting
thesemioticprocess.

Giventhehigh recurrencerateon theWeb(60%of all pagesanindividual visits arepages
thathave beenvisited before,cf. [514]; seesection3.7.2), the history (or logbook)func-
tion shouldbe taken more seriouslyas a navigational tool. In the threemost common
Web browsers(NetscapeNavigator, MS InternetExplorer, OperaBrowser), it hasbeen
integrated(or hybridized)with the ”Back” button and a drop-down list underthe URL
field. However, the logbook/historyshouldbeeasilyaccessibleandcontainall important
informationaboutvisited pages,suchas title, URL, dateand time of last visit, number
of revisits andduration. Chiou/Donath[183] suggest”perceptualthumbnails”while Ay-
ers/Stasko [21] discussgraphicalhistoryfunctionsin MosaicG,WebMapandTheNaviga-
tionalView Builder.

Webbrowsersalsoconsiderpastvisitsby changingthecolorof thelink markers(this func-
tionality is calledbreadcrumbs).Weinreich/Lamersdorfsuggestamethodshowing thelast
timeacertainnodewasvisitedin apop-upat thelink marker(figure3.16): ”By displaying
theinformationgatheredfrom theusershistory, we want to seamlesslyintegratetheusers
navigationdirectioninto activeWeboperation”[536].

90”The OpenURL category makesup50%of all navigationactions.However, theOpenURL category is itself
comprisedof individual events” [514]. Oneof theseeventsis the history function, which ”wasusedrarely to
selectaURL (1% of all OpenURL actions)”.
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It seemsnoteworthy thatWeb browserscannotsave, edit andreloadhistoryfiles in order
to producea ”trail” in thesenseusedby Vannevar Bush(seesection3.1.2). In an e-mail
on May 8, 2001,Brian Proffitt from BrowserWatchconfirmsthat ”To my knowledge,no
browsermakesuseof trails”. He thinks that thereasonfor this is that ”more peoplewere
interestedin thevision of TedNelson,who promoteda less-rigidnotionof information”.
Bush’s sequentialtrails, Nelsonmaintained,were not neededin the computermedium
becausememorystorageprecludedaneedto keepdatasequential–whichhadto bedonein
Bush’s memex. Proffitt alsopointsout that”thereare,I think, two descendantsof thetrail
notionthatstill exist: thehistoryfunctionof browsersandthesavedsearchcapacityfound
in somebrowser-basedtools like CopernicandBingooo”. Yet, a saved searchis not the
sameasa stringof actuallyvisitednodes, ahodologicaltrail.

Meyrowitz makesthe samepoint, althoughhe speaksof paths,ratherthantrails: ”Paths
areessentiallyhistoriesthathavebeencaptured,edited,shortened,andmadeinto concrete
desktopobjectsthat canbe playedbackagain.. . We’d like usersnot to have to program
thesepathsbut to be ableto createthemby actuallydoing the traversalsandediting out
eventsthat they don’t necessarilywant to keep” [405, p. 304]. As this passagesuggests,
Meyrowitz herecombineshis earlieremphasison Nelsonianform of hypertextuality with
after-the-facttrails.

Shipman/Hsiehhave integrateda navigable history function into their spatialhypertext
systemVKB, [484]. It followsthelogic of the”undo” commandin text andgraphiceditors.
A lesscompletesolutionaresnapshotsof the browserwindow, e.g. in Vectorama.org’s
”multiuser playground”: A maximumof ten usersat the sametime candesigna picture
together, andthesystemsavesthestateof theplaygroundevery5 minutes(if changeshave
beenmade).91

3.7.8 Agents,Narrati ve,Personaland SocialNavigation

Basedon BrendaLaurel’s two qualitiesto perform action, responsivenessandcapacity,
which in fact ”comprisethe metaphorof agency” [309], Bardini arguesthat the resulting
”invisibility” of thecomputermustbetheresultof anegotiationbetweenuseranddesigner
on thecompetenceof theinterfaceagents:

”The efficacy of the computerinterfaceasactantdependson developing
convincing ’characters’in the’narrative’ of theuser-interface.If their negoti-
ationis successful,useranddesignerreacha consensuson thecompetenceof
theagentto performa task(anaction),andthemedium(thecomputer)disap-
pearsin theprocess:Useranddesigneragreeon the’ truth’ of therepresenta-
tion embodiedin theagent,and,in consequence,his/hers/itsactionappearsas
’real.’ Theobjectof thenegotiationis theplot (or thenarrative) itself, andin
thepresentcase,thealternativerepresentationsof theuserandthedesignerof
thetaskto beperformed”[28].

This argumentcallson thebasicrule of HCI, that thebestinterfaceis theoneyou do not
notice,cf. [443]. One is also remindedof Persson’s narrative approach,[421]: Besides
using storiesas landmarks(seesection3.7.5), Perssonproposesinteractive storytellers
comparableto thewizardsin theMicrosoftOfficepackagefor unexperiencedusers.

Beingtheresultof a consensusbetweendesigneranduser, Bardini’s interfaceagentcom-
binesthetwo orthogonaldimensionsof arepresentation(delegationandinscription):”Del-
egationis theprocessby which theagentis grantedtheright to representactionin the in-
terface,andinscriptionis theprocessthatenablestheagentto performthis action. These

91This is, of course,a compromisebetweenhistoryfunctionalityandstoragecosts,asthousandsof usershave
beenusingtheplaygroundsinceVectorama.org waslaunchedin themiddleof September2000.

http:www.vectorama.org
http://www.csdl.tamu.edu/~haowei/VKB/
http://browserwatch.internet.com/
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two processesconjointlydefinethecompetenceof theagentastheembodimentof thecon-
sensusreachedby usersanddesigners”.This possibility to shapetheenvironmentandto
produceasubjectively definedspacethroughactivitiesandpracticeis, of course,relatedto
Benyon’s ideas:”Thereis a context to spacewhich needsto becommunicated,negotiated
andunderstoodbetweenpeople.More thanjust space,thereis theideaof place”[48] (see
pages142ff. in section3.5 on theconceivedspaceandpostmoderngeography).With the
adventof the SemanticWeb, intelligentagentswill take over a lot of activities which are
todaystill definedasnavigation,or InformationRetrieval, cf. [54] (seesection3.7.9).

Anotherstrategy that ”of fersanalternative to theprevailing methodsfor navigatingmeta-
phors” [174] is calledpersonal,or socialnavigation: ”Social navigationrelieson interac-
tions with otherpeople”[116, p. 10]. Socialnavigationcanmeaninteractingwith other
users(direct), or studyingwhata groupof usersdoes(indirect). Furthermore,socialnavi-
gationmaybe intendedor unintendedby theadvice-giver. An exampleof direct intended
socialnavigationis anemailrecommendingaWebsite,cf. [174]. An exampleof anindirect
unintendednavigation is theFootprint systemby Alan Wexelblat [541]. This (prototype)
systemprovidesaway to takeadvantageof Websiteusageinformationfrom log filesgen-
eratedby theWeb-server. Usersbrowsinga sitecanseethemostcommonpathtakenfrom
thecurrentpagebeingviewed,resemblingthewaypathsin thegrassshow if many people
frequentlyusethem.In termsof semioticHCI, thissystemfallsunderBrown’scategoryof
indexical interfaces,cf. [77]; seesection3.6 for this usabilityapproachto hypertext.

The inspirationfor the SocialNavigationapproachcomesfrom the fact ”that mostinfor-
mationnavigation in the real world is performedthroughtalking to otherpeople. When
we needto find informationaboutan illness,we talk to our relatives,friendsandmedical
doctors,whenwe are lost in a city, we approachpeoplewalking by, etc.” [174]. Social
navigationandCSCWsharea lot of propertiesandproblems,but a maindifferenceis the
questionof anonymity (which is usuallynot given in CSCW). Accordingto Svensson,a
relateddifferenceis that ”in systemsthat implementindirect social navigation, it is not
thecasethatuserscollaborateto solve a task,at leastnot consciously. That is, theadvice
provider doesnot have to know that her actionswill have a future influenceon someone
else’snavigation” [512, p. 25]. For groupwareandCSCWin a hypertext environment,see
section3.2.2.

3.7.9 Navigating by Query

Svenssonalsodiscussesthedifferencebetween(social)navigationandInformationRetrieval
(IR):

”The fact thatnavigationcantake placein non-Euclideanspacessuchasthe
Web,makesit sometimeshardto seethedifferencebetweennavigationandIR.
Is a personnavigatingor searchingfor informationwhenshetypesa question
into a searchengine?”[512, p. 25].

InformationRetrieval on the Web hasbecomean importantresearchissueasabout85%
of the Internetusersclaim to be usingsearchenginesandsearchservicesto find specific
informationof interest.Thesamesurveysshow, however, that”usersarenot satisfiedwith
the performanceof the currentgenerationof searchengines;the slow speedof retrieval,
communicationdelays,andpoorquality of retrievedresults(e.g.,noiseandbrokenlinks)
arecommonlycitedproblems”[279]. Ontheotherhand,hypertext expertsseethedifficul-
tiesof finding informationon theWWW asa resultof thepoor interconnectednessof the
Web,which hasalsobeenrevealedthelatestresultsconcerningthediameterof theWWW,
cf. [73,222], and[5] (seesection3.4.1for theunderlyingmodelof theWebgraph). Wendy
Hall hasidentifiedamajorreasonfor theusers’relianceon thesearchengines:
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”The lack of associative linking meansthatusersneedothermechanismsfor
finding relatedinformationin theWeb. This vacuumhasof coursebeenfilled
by the searchengines[. . . ] As Halaszcommentedin 1991, navigation by
queryis a truealternative to navigationby link following, andin theWebhas
becomethe main form of navigation in part becausethereare few links for
usersto follow” [211, p. 10].

Approachesto endboth the ”tyranny of the link” andtheoligarchyof thesearchengines
alsocomefrom OHSresearcherswho soughtto integratethese”two worlds”: ”The world
of hypermediaandtheworld of searchengines,arestill separatebothin termsof technol-
ogy andtheway usersperceive them” [211, p. 10]. BernardBekavacdescribesthis asthe
differencebetweenbrowsingandmatching, cf. [41].

”Support for browsing hasoften beenidentified as a defining characteristic
of hypertext systemsthat distinguishthemfrom databasesystems.This ex-
ploratory, discovery-based,serendipitousform of search,typified by poorly
definedgoals– ’I’ ll know it when I seeit’ – hastypically beencontrasted
with traditional goal orientedsearchas addressedby InformationRetrieval
(IR)” [114, p. 26].

To emphasizethedifferencebetweenfindingby navigatingversusfindingby searching,let
meintroducethefollowing metaphor: An eye-witnessof a crimewantsto helpthepolice
in findingthecriminal. Searchingwith asearchengineis like identifyingadelinquentfrom
behinda glasswall: A varietyof suspectsthatsomehow couldhave committedthecrime
getpre-chosenby thepolice.Only if thethugis amongthemhecanberecognized:”That’s
him!”, or, ”No, he is not amongtheseguys!”. On the otherhand,finding by associative
linking is likedescribingthedelinquentin orderto produceanidentikit picture:”He looked
a bit more like a movie star.. . yes, but his nosewas somehow more onion-shaped.. .
yes,that’s him!” 92 Findinginformationandacquiringknowledgein hypertext is basedon
fuzzy informationandthe interactionwith otherauthors/readers,by meansof the traces
(nodes/annotations/links) they have left. Speakingmetaphorically, one can say that the
userscanget ”near” to a certaininformationby encirclingit in a hypertext environment,
while in IR they haveto know concretetermsto look for.

Theneedof thebrowsingfunctionalityto beaugmentedwith searchfacilities,particularly
in large-scalesystemshasnot only beenemphasizedby research,but also by the cited
numbersof userswho usethe searchengineson the Web, cf. [114, p. 26]. In his dis-
cussionof theclassiccontributionsto IR, Panny [411] emphasizesthedistinctionbetween
Information(or Document)Retrieval andReferenceRetrieval, cf. [412]. He alsopoints
to thevaguenessof theterm”information”, which hasalreadybeennotedby vanRijsber-
gen [525]. This strugglefor a gooddefinition is sharedby mediatheoryandsemiotics.
Beynon-Davies[59] definesthetermsdata,knowledgeandinformationasfollows:

� Data is facts. A datum,a unit of data, is one or more symbolsthat are usedto
representsomething.� Informationis interpreteddata.Informationis dataplacedwithin a meaningfulcon-
text. [. . . ] Informationis necessarilysubjective. Informationmustalwaysbesetin
thecontext of its recipient.Thesamedatamaybeinterpreteddifferentlyby different
peopledependingon their existingknowledge.� Knowledge is derived from information by integrating information with existing
knowledge.

92In fact,computerizedsystemsnowadayscombinethephotofittingapproachwith geneticalgorithms.
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In contemporarysemioticterminology(afterNöth[401]), thisdefinitioncouldbeshortened
down to: In a processof semiosis, a datumis thesignvehiclefor thereferenceobjectfact
makingsenseas information. In the next level of semiosis, informationbecomesknowl-
edge.

Importantattributesof informationareaccessibility, completeness,accuracy, timing, rele-
vanceandpresentation.Moreover, highquality informationmustbecomplete,to theextent
requiredby the task,andbe accessibleto the user. Timing is oftencrucial to the useful-
nessof information,which mustbe relevant to the audience,or individual for which it is
intendedandaccurateenoughto serviceparticulartasks.Finally, how informationis pre-
sentedis alsoimportantfor users,it mustbeunambiguousandprecise,andin a form that
helpsunderstandingandinterpretation,cf. [516, p. 5-19] and[411]. Theargumentof the
usabilityapproach(seesection3.6) that thesamedatasetsmaybe interpreteddifferently
by variouspeopledependingon the currenttask, their existing knowledge,andon their
attitudesandbeliefs,coincideswith semiotictheory.

Panny seesclassificationandindexingasthemainmethodsof classicIR, while thecenterof
gravity (especiallyon theWeb)hasstronglyshiftedtowardsindexing techniques,cf. [411,
IR2-17ff.].

As opposedto the semioticandconventionaldefinitionsfor index, in IR, index(ing) has
a specificmeaning.In Baeza-Yates/Ribeiro-Neto’swords,”an index termis a (document)
wordwhosesemanticshelpsin rememberingthedocument’smainthemes[whereas]index-
ing is building a datastructurethatwill allow quick searchingof thetext” [23]. According
to Mei KobayashiandKoichi Takeda,the four approachesto indexing documentson the
Webare:

1. humanor manualindexing,

2. automaticindexing,

3. intelligentor agent- basedindexing, and

4. meta-data,RDF andannotation-basedindexing.

While thefirst two appearin many classicalIR texts(e.g.[459]), thelattertwo arerelatively
new andpromisingareasof study. Kobayashi/Takedaclaim that ”indexing Web pagesto
facilitateretrieval is amuchmorecomplex andchallengingproblemthanthecorresponding
oneassociatedwith classicaldatabases”[279].

Thesedevelopmentshave led to ”a rich cross-fertilisationof researchbetweenhypertext
andIR” [114, p. 26] andthe”unusuallyattractive interfaces”of thesearchengines[279].
Theadventof theSemanticWeb[54], might bethesummumbonumof theconvergenceof
IR andbrowsing.

Svenssonconcludesthat, if a userhasa well-definedinformationneed,s/heretrievesthe
informationthatmatchesthe need,while in navigation the need(or destination)may not
beclearto users:

”Whetheror not a searchin a searchengineis navigationor not, depends
onauser’sintentions.If sheknowsexactlywhatshewantsandsheusestheen-
gineto retrieve thatinformation,we would classifyit asinformationretrieval.
Conversely, a userthatusesa searchenginein orderto clarify hergoal,or get
abetterunderstandingof somesubject,is navigating.In general,wearguethat
navigationalwayshasanelementof informationretrieval to it. In navigation
thenavigatorcontinuouslyhasto retrieve informationthattells herwhereshe
is, whereto turn,whenthegoalhasbeenreached,andsoon” [512, p. 25].
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Augmentingthe Web will have to involve a greateffort to encouragelinkage. In today’s
WWW, many efforts have beenmadeto increasethe capabilitiesof searchengines,and
thereis hardlyany valid word thatdoesnot bring up a numberof hits,or, to stick with our
policemetaphor, ”suspects”.Searchenginespresenttheir resultsasdynamicHTML pages,
sometimesincluding machinegeneratedlinks to searchsimilar documents,to directories
or to translationsof thefounddocuments.This is a revolutionaryincreaseof functionality
especiallyat the beginning of a hypertext session.Yet, it cannotsubstituteuser-defined
links betweennodes. Furthermore,the numberof retrieved referencesis often just too
greatto befeasiblefor review: Whohasthetimeandconcentrationto look at thousandsof
suspectsfrom behindtheglasswall? Theidentikit picturemetaphor, of course,leadsto the
questionof non-text navigation.

3.7.10 Navigation in non-text hypermedia

”BecauseI seekan image,not a book” saysIlle in W.B. Yeats’poemEgoDominusTuus
to Hic. And this is exactly what many usersare doing in hypermedia. At the time of
writing thisdissertation,thesearchengineGoogleimplementedabetaversionof animage
searchingtool on theWWW. A searchfor theword ”eagle” in earlyAugust2001brought
up 845imagefiles,of which thefirst andthelastareshown in figure3.21.

(a) First match: Bald Ea-
gle.jpg

(b) Last match: Jim & Robin of Eagle
SongFlutes

Figure3.21:Searchrequestfor ”eagle”on GoogleImageSearch.

As canbeeasilydeterminedfrom this result,thesearchmechanismlooksfor therequested
termin thefile nameaswell asin thecontext of theimageon theWebpage.Accordingly,
thegradeof usefulnessof theretrievedimagesvariesalot, andthebrowsingof the43result
pagescanbequitetiresome.

This resultcorrespondswith thefindingsof Smolinaretal. [494] whohaveusedSemiotics
to formulateanauthoringperspective to multimediasearch.They point to theresearchof
GeraldEdelman,who hasbeeninvestigating”the constructionof automatathat not only
arecapableof generalvisual perceptionbut alsohave designsthat reflectour knowledge
of the neuralarchitecturesthat supportbiological perception. [. . . ] However, while the
technologyfor representingan object’s shapeis promising,the segmentationtechnology
that identifiesan object in the first placeis far weaker”. They concludethat we have to
acceptthat searchingon sucha querycanonly be viable if it yields a setof candidates,
”some(if notmany) of whichmayhavenothingto dowith thecontentwehadin mindand
many of which mayonly bevaluableto theextent that they canhelpus formulatea more
accuratequery” [494, p. 5-6].

http://www.google.com
http://www.bartleby.com/148/33.html
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Half a decadelaterwe have a numberof promisingapproachesusingContentBasedRe-
trieval (CBR) andContentBasedNavigation (CBN) togetherwith the OpenHypermedia
paradigm, suchas Miyabi, ARTISTE and MAVIS [226, 340, 319]. The ARTISTE sys-
temincludesalgorithmsfor color, textile/fabricandshapematchingfor partsof, or entire
images. ARTISTE will integrateart collectionswhile allowing theownersof eachcollec-
tion to maintainownershipandcontrol of their databy using the conceptof distributed
linking: ”The distributedlinking will addlinks to content(bothtext andimages)atpresen-
tation time. This will enablea userto addlinks to contentthat they do not own or have
write accessto” [340].

MAVIS (the Multimedia Architecturefor Video, ImageandSound)bringstogethertech-
niquesfor CBR/CBNin differenttypesof media,intoasinglehypermediasystem,allowing
cross-medianavigation,conceptnavigationandretrieval via amultimediathesaurus[513].
To overcomethe inadequaciesof the low level featurematchingof images,Tansley et
al. proposea mid-level extractionmethodfor imagesbaseduponscalespacematching
andgraphmatchingto achieve topologicalmatchingof imagesandobjectretrieval. Yet,
in spiteof significantprogressin contentbasedretrieval, it is clearthat ”to achieve truly
robust andversatileretrieval of imagesbasedon contentwill requirea generalsolution
to the recognitionproblemin imageanalysisandthis is far from beingachieved” [318].
Furthermore,it seemsthat in comparisonwith textual linking and the latestresearchon
time-basedhypermedia,navigation in images-spaceshave beentheorizedandformalized
to a lesserextent.

In the processof building MAVIS2, Joyce et al. investigatedthe applicability of semi-
otic conceptsand intelligent agentsfor integrating and navigating through multimedia
representationsof concepts[264]. First, they follow Smolinaret al. [494] in considering
the Saussuriannotion of signifier andsignifiedasthe focal conceptsin multimediadata.
But thenthey rejectit becausethey ”note thatthe’user’ is abstractedout of theSaussurian
model” [264, p. 133]. They turn to Ogden/Richards’interpretationof Peirce’s systemasa
semiotictriangleandPeirce’ssecondtrichotomyiconic/indexical/symbolic[406,416].

Of course,this leadsinto the direction of ComputationalSemiotics,a field of research
which appliesandimplementssemioticprinciplesinto Artificial Intelligencesystems.As
any thoroughapproachto theseissueswouldby fargobeyondthescopeof thisdissertation,
I wantto limit my commentarieson thefollowing pointsof departure,which mayserveas
a basisfor furtherwork:

� The simplified modelof a semiotictrianglepromotedby Morris [368] andOgden/
Richards[406] hasbeencriticizedby many semioticians,e.g.UmbertoEco,Renzo
Raggiuntiand Mihai Nadin [154, 155, 429, 375]. In his pansemioticview, Peirce
seesthewholeworld asa semioticsystem,cf. [264], [401, p. 59ff.] which worksby
meansof semiosis(seesection2.5). Thismeansthattheusernevergetsto (i.e. never
uses,never means)the ”real object” but hedecodifiesthe signasfar ashe needsit
for thecommunicationact.� This unlimited semioticchain is also inherentin the Saussuriansyntagmaticand
paradigmaticaxes (despiteDerrida’s critique, it can thus be describedas multi-
dimensional,cf. [534]). In my point of view, it is simplistic to saythatSaussure’s
model”abstractsout” theuserwhile Peirce’s ”includes” him/her. Especiallyexten-
sionsof theSignifier/Signifiedmodel(from LacanandJakobsonto Kristeva) make
it obviousthattheuseris nota closedentity thatstandseitherinsideor outside.� In Peirce’s own words,thesignis ”somethingwhich standsto somebodyfor some-
thing in somerespector capacity” [416, vol. 2, p. 228]. Thus,the ”meaning” of
a sign dependson the context. In connectionwith CBR, Santini/Jainhave tried to
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closethesemanticgapby consideringthesedifferent”meanings”:”Context is essen-
tial for thedeterminationof themeaningof animageandfor thejudgmentof image
similarity” [467]. They useaninteractionmodelthatseemsvery similar to thespa-
tial hypermediaapproach– althoughthey do not explicitely refer to this approach,
cf. [335,336,337,486,485].� Peirce’s othertwo trichotomiesareoftenneglected,becausethey area bit harderto
graspthanthetaxonomyiconic/indexical/symbolic. Yet, they canbe just asvital to
closethe semanticgap. The importantquestionif the depictionof a car meansa
certaincator any cat (theclass)is anexamplefor thedecisionbetweenrhemaand
dicent. Nöth [397] claimsthat this distinctionis logocentricbecause”a particular
photographof a caton a mat,beingan indexical sign, is certainlyin thefirst place
aboutan individual catandnot abouta memberof a class. [. . . ] The individuality
of thecatandthematanbeeasilyidentifiedin many details” [397, p. 141]. Elkins’
imagetheory, whichrelatesWittgenstein’searlyphilosophyandGoodman’snotation
systemscontainssomeinterestingconsiderationsin thiscontext (seesection2.7).� Accordingly, Wexelblat’sFootprintsystem[541] (seesection3.7.8onsocialnaviga-
tion) canbeinterpretedasa systemof indexical qualisigns.Socialnavigationcould
playa majorrole in thiskind of IR andnavigationin non-text hypermedia.� A commonbaseof psycho-visualparticularitiesthatdelimit thehumaneye against
artificial imagerecognition,e.g. seeingin gestalts(cf. [281, 280, 269]), hasto be
definedfor this kind of research.

3.7.11 SemioticAspectsof Hypertext Navigation

As we have seenin section3.7, Lynch’s The Image of the City, serves as the model
for wayfindingin hypertext usingtraditionalgeography, spatialityandvirtual reality, like
Dieberger’s InformationCity, cf. [142]. On theotherhandwe have theconnectionto tex-
tualandsemioticmodels(describedin section3.5onhypertext semiotics),thatconcentrate
onthesequentialselectionof textualnodesby following links. Thelatterconceptof hyper-
text navigationresemblesthediscursive useof language, or parole. Oneis alsoreminded
of thedichotomyof structuralvs. associative links underlinedby Risak,cf. [439]. In the
middle,we find Wittgenstein’smetaphorof thelanguageasacity:

”UnsereSprachekannmanansehenalseinealteStadt,ein Gewinkel von
GäßchenundPlätzen,altenundneuenHäusern,undHäusernmit Zubautenaus
verschiedenenZeiten;unddiesumgebenvon einerMengeneuerVorortemit
geradenundregelmäßigenStraßenundmit einförmigenHäusern”[549, 18].

Smuda[495] hasanalyzedthe metropolisas text and Wenz [538] takes on his account
of thecoherencebetweenperceptionandnarrativity in Futurism,theartisticschoolat the
beginningof the20th centurythatcapturedspeedasaspatio-temporalmovementoncanvas
andpaper. Speedhaschangedour perceptionjust like our way of living, asrecordedby
WalterBenjamin,cf. [44], andLaszloMoholy-Nagy:

”The motor car driver or airplanepilot canbring distantandunrelatedland-
marksinto spatialrelationshipsunknown to thepedestrian.Thedifferenceis
producedby the changedperceptioncausedby the variousspeeds,vision in
motion” [366, p. 245].
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Wenzconcludesthat”the sameincreaseof velocityandstimulussatiationis achievedin the
mediumof hypertext, whichleadsto thedifficulty thatwedealwith aspacewhichstretches
ourcapacityof imagination.Therefore,thehypertextualdataspaceis virtually constructed
asa landscapeby metaphorsof spacewhich we alsousein otherfields of experiencein
orderto makeusacquaintedwith thenew medium”[538, p. 582]. So,is thequeasyfeeling
of being lost in hyperspacemerely a motion sicknessof unexperiencedcybernauts?Or
rather, is thatfeelingof nauseaavariationof theso-calledStendhalSyndrome,theintense
psychicaldisturbancesthatforeigntouristsexperiencewhenthey visit for thefirst time the
grandarchitecturalbeautiesof FlorenceandRome,cf. [322]?

What thesesicknesseshave in commonis a feeling of inability to take control, be it as
a passive traveler in a machinethat transportsthe body at speedsfar beyond its natural
abilities,or beit asa spectatorwho is overwhelmedby theinconceivability of thesublime
beauties.Conditionallinks andpersonalizedsystems(seesection3.4.5) mayhelptheusers
to introducethemselves to the new environment. Paradoxically, thesesystemscreatea
feelingof securenessandcontrolby takingcontroloutof theusers’hands.Thesereflections
insinuatethat the problemhasa lot more facetsthanCunliffe’s conceptof usercontrol:
”Guided toursprovide perhapsthe leastamountof control for the user, anddirect access
and,to a lesserextent,searchingprovide perhapsthe mostcontrol” [114, p. 28]. Yet, as
explainedin section3.7.3, thereare”hard” and”soft” versionsof guidedtours.

Bahr explains that machinesraiseour receptive sensualityto superhumanlevels93, (e.g.
they enableusto explorethesurfaceof theMarswithoutevenhaving to bethere)while, at
thesametime, they keepsensuousnessaway from our bodies:

”So hebenunsdieMaschinenvonunsererleiblichenStrukturabundüber-
setzensie in eine ’kontemplative’ Struktur. Man spricht angesichtsder Er-
scheinungenimmerwenigervonEr-fahrungen,immermehrvon ’Daten’,weil
sieunswenigerin BewegungbringenalsvielmehrüberBewegunginformieren.
[. . . ] So steigerndie Maschinendie Sinnlichkeit, die sie unszugleichvom
Leibe[halten]” [24, p. 28].

But if we ”are” at,or in a place,we wantto betherewith all our senses:”The bodyimage
schemasdescribedby Lakoff andJohnson,amongothers,arefundamentalto thought,and
to think thatwe candivorce’information’ from emotion(cf. [117]) andbodily experience
leadsusdown a slipperycognitiveslope”[524], cf. [302].94 Wenzcriticizeshypertext im-
plementationsthatplacethereaderoutsideof thetext. Theinformation”which ahypertext
openswhentheuseris clicking an icon andopensa new window characterizesthereader
asappositionedoutside,asanobserver who hasto openthewindows of a complex build-
ing with roomswith differentspatialarrangementsandborderlines.Whereis thereader’s
position in hypertext? Is it merelyoutside?This seemsto be a strangemetaphorwhich
comparesthereaderto a voyeur” [538, p. 578].95 To belost in hyperspacedoesnot only
meanthatwe do not know wherewe arein the sensethatwe arepeekinginto the wrong
window, or that we have taken the wrong exit on the informationhighway. To be lost in
hyperspacemeansto find oneselfburiedunderanavalancheof informationandhaving to
find outwhichdirectionis upandwhichdown, how to getout,andhow oneevergot there.
Hypertext is aconstructed,notatransformed(virtual) space.Thislackof isometrywith the
Euclideanspace96 we believe to live in is onereasonfor our navigationaldifficulties in a

93Theideaof theartificial magnifyingandreducingoursenseshasalsobeendescribedby UmbertoEco[156]
as”effectsof prostheses”:Any device thatreplacespartsof our bodyor extendstherangeof actionof somepart
of our bodycanberegardedasaprosthesiswhich is morespecializedthantheoriginal function,e.g.a telescope
increasesthedepthof visionat thecostof breadthof vision. Seesections2.9and4.4.

94Comparethiswith Rotman’s reiteratedconcernwith reinstatingthebodyin mathematics,cf. [451].
95VeithRisakremindedmethattheblurring of theauthor/readerrolesis animportantfactorfor a readerto be

”inside” ahypertext.
96Seesection3.4.3, especiallyfigure3.9andfootnote37onEuclideanspace.
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hypertext-as-spacemetaphor. And acceptingthisbreakdown andactively confrontingit on
theconceptualandtheinterfacedesignlevel seemsamorefruitful strategy thandenying it.
Lost in hyperspaceis neitherapseudo-biblicalquotationnora”pedagogicalmyth” thathas
grown for its own sake,cf. [476]. In themostbasicform, it is aconcentrationweakness,an
incidenceof ”loosing thethread”,beit in a lecture,readinga book,driving througha city,
following adiscussion,or: navigatingahypertext. Of course,”poorly designed”,”boring”,
or ”confusing”hypertextsruna greaterrisk of disorientingthereader, cf. [518].

If Schulmeisterinsiststhat”a disorientationthroughfaultsin thenavigationis moresimi-
lar to confusionthanto losingone’sbearings”his intentionmight beto promotehypertext
asan adequatetool for learning,defendingit againstHammond,”who hasfilled quite a
lot of articleswith his ideaof a didacticizingof navigation” [476, Componentsof Naviga-
tion]. And the currentdevelopmentof decreasinglinkagein the Web seemsto underline
thenecessityto relieve thelink from thespellof tyranny, cf. [207,208]. As pointedout in
sections4.2.3and3.7.9, abundantlinking is awayof increasingtheusabilityof hypertext,
assearchenginesarea usefulenrichment,but not a substitutefor navigationby browsing.
Section3.7.9on InformationRetrieval (IR) will reveal that a thousandsearchresultsby
no meansgive morecontrolover aninformationspacethana reasonablenumberof hand-
craftedlinks. Thus,the serendipityeffect is not an ”alternative hypothesisto the concept
of lost in hyperspace”but, rather, the other side of the samecoin. Someauthorseven
seetheserendipityeffect asexplorative learning,cf. [476, Componentsof Navigation]. In
summary, the”lost in hyperspace”phenomenonshouldnot bedenied.Rather, it shouldbe
facedby developingnew hypertext modelsandby increasinglinkagein connectionwith
powerful navigationtools,asfurtherdevelopedin section4.2.3and3.7.9.

Theabsenceof thetime axis is a direct resultof theabsenceof distance,or, asIpsenputs
it, hypertext is a peculiarexamplefor timedislocation:

”In analogywith the steeringof ships,wherethe everchangingsky and
celestialbodiesareessentialfor navigation,whichmeanstimeis essential,hy-
pertext, which lacksstability by its nature,canonly benavigatedby detailed
knowledgeof positionsof chunks,nodes,and links, otherwisethe usergets
lost,likeashipbereftof nauticalinstrumentsor maps.Whatmakesnavigation
evenharderis the lack of diachrony. Dueto thepossibilityof addingchunks
to thehypertext without leaving a trace97 of theformerstateof thedocument,
hypertext evincesa presentstateat all times.[. . . ] In anidealcase,[. . . ] doc-
umentsfrom all over theworld areaccessiblein onesinglemoment,reducing
distancesto naught.[. . . ] Theuserin thehypertextualnetwork is omnipresent.
Regulartimeandspaceareneutralized”[247, p. 570-71].

Accordingly, Wenzarguesthatstreamsof usersarenot only partof hypertextualstructure,
but constituteits basicfeatureasdynamicsandchangewithin a stablenetwork: ”Hyper-
spacecannotbemerelyunstable”.For her, theremustbesomemechanismwhich creates
significantstructuresandreducescomplexity in favor of thedevelopmentof symbolicsys-
tems: ”The questionshouldnot be in how far hyperspaceexcelsthree-dimensional’real’
space,but in how farthelimits of spacewill returnto hyperspacethroughits users”[538, p.
578].

In Sémiologie et urbanisme[36] Barthesindicatedhow in his theoryof the languageof
dreams,Freudhademptiedthemetaphorof languageof its metaphoricalcontent:”Barthes
consideredhis studyasthatof anamateur, andhebeganhis exposéwith a quotationfrom
Victor Hugo to demonstratethatsomeonehadalreadyintuited that thecity wasa kind of
writing” [339, p. 63f.]. TschumidefendedtheanalogybetweenFreud’sdreams– fragments

97Nielsenrecommendsto keepa versionhistoryof eachnode.Seealsosection3.1.3on Xanadu’s versioning
concept.
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of the unconscious– and architectureas a way to explain how architecture,too, is an
assemblageof realandvirtual fragments,cf. [339,103].

In direct oppositionto ’The Imageof the City’ and the view of navigation which is es-
sentiallyindividualistic,objectivist andcognitive, ’The City andtheSign’ [198] presents
a numberof views from urbansemioticiansthathighlight the limitationsof theLynchian
andcognitiveperspective. They sharetheview that thecrucial thing missingform thetra-
ditionalgeographiesis thefailureto appreciatehow environmentsareconceivedby people
asopposedto simply perceivedby people,cf. [48].

In their postmoderngeography, the environmentis not simply somephysicalstructureto
which humansmustadapt.Whenanimalsmove througha maze,they uselandmarks,dis-
tricts andevensigns(e.g. urinemarksthat indicateanindexical relationto theterritory of
anotheranimal)to orient themselvesin thespacethey areconfrontedwith. People,how-
ever, play a role in producingthespace,throughtheir activities andpractice,anargument
put forth by Lefebvre in his ’The Productionof Space’[313]. Sojaarguesthat academic
studyhas,in themodernera,privilegedtimeoverspaceandgeography98. Foucaultfocused
our attentionon anotherspatialityof sociallife, an”externalspace”,theactuallylivedand
sociallyproducedspaceof sitesandtherelationsbetweenthem,cf. [176]. Theheteroge-
nousspacesandrelations– Foucault’sheterotopias– areconstitutedin everysociety. They
arewhatLefebvrewoulddescribeasl’espacevécu, actuallyandsociallycreatedspatiality,
cf. [496, 497, 313]. Soja hasemployed his insightsin an analysisof the relationof the
hypertext navigatorandtheflâneurof Certeau’s ”Walk in thecity”: Thehypertext readers
becomevirtual Wandersmänner, cf. [125]. They producea hodologicalspace99, a typeof
spacewhich is basedon ”physical, socialandpsychologicalconditionsa personis faced
with on theway from point A to point B whetherin anopenlandscapeor within urbanor
architecturalconditions”[158, p. 2-3].

Thespatialrelationsof memorymapsshouldbeseenfromthishodologicalperspective,like
themedieval mappaemundi100 which wereoftendrawn from verbalaccountsof travelers
andchildren’smappaemundiwhich aresuggestive of uncanny dreamscapesanddrawn in
circular form of varying sizesdependingon the amountof informationa child is ableto
recall (seealsosection3.7.4). The cognitive approachto geographyleaves the usethat
peoplemake of their environmentout of the analysis. For hypertext navigation, ”this is
not to saythatall studiesof cognitive mappingandall theanalysisprovidedby cognitive
geographiesneedsto bethrown away. Only thatthesocialconstructionandtheideological
impactof spaceneedsto beconsideredalso” [48, p. 706].

Gottdienercommentsthat ”in thecaseof [shopping]malls [. . . ] on theonehandthemall
is the materializationof the retailersintentionto sell consumergoods[. . . ] on the other
hand,the mall is the physicalspacewithin which individualscometo a participatein a
certaintype of urbanambiance”[197]. In the context of the commercializationof the
Internet,suchaccountsshouldbe takenvery seriouslywhenbuilding eCommerceportals
(seesection4.7). Barthes’notion that two neighborhoodsareadjoining,if we rely on the
mapbut radically separatedin the imageof the city from the momentwhenthey receive
two differentsignificationscouldbecomparedto conflictsaboutsimilar soundingdomain
namesin cyberspace(seesection4.7.7). Thesedifferencesareignoredby the objectivist
traditionof theanalysisof space.Thesemioticanalysisof spacerecognizesthat thereare
many differentviewsof spaceandthatspaceis a subjectively definedconcept:

”Werecognizethatweaspeoplenegotiateasharedunderstandingof space.
98In hyperspace,it seems,the ”prioritization of time over space”[497, p. 114] hassubconsciouslypervaded

thenavigationalmetaphor, asshown in section3.7.7on the”history” function.
99Thetermhodological spaceis derivedfrom Greekhodos, path,way. Seefootnote38onpage92.

100”The Latin wordmappaoriginally meantsignalcloth,napkin,or towel probablybecauseearlyportablemaps
weredrawn onclothandusedassignalsor guidesfor armiesmoving acrossunknown terrain.In medieval times,
thewordmundi,world, wasaddedto form mappamundi” [498]. Seesection3.7.4onmaps.
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Thereis a context to spacewhich needsto becommunicated,negotiatedand
understoodbetweenpeople.More thanjust space,thereis the ideaof place.
Peopleproduceor constructtheirplacesatdifferenttimesandthereis aknock
on effect from oneplaceto another. [. . . ] Thecity centreretainsit’s physical
structurebut changesfrom a shoppingplaceduring theday to a placewhere
gangshangout at night. Thegangshavenotionsof ’ their’ spacewhich would
not be recognisedby the shoppers.With theseideas,navigation (asopposed
to wayfinding)includesanumberof activitieswhichoccurin spaceandwhich
peoplearewilling to agreearesortsof navigation” [48].

Analyzingspacethis way leadsusto think thatvirtual spaces,or informationspaces,may
belike physicalonesor they maynot be. We candistinguishnavigationfrom wayfinding.
Navigation canalsoleadaway from the geographicalspaceandtowardsa socialspace–
i.e. a spacefor safety, or a heteropia:a church,a brothel,a museum,a fairground,etc.,
cf. [176].

Thesereflectionshavedrivenquitefarawayfrom theinitial, andratherunawakenednotion
of navigation: ”Navigationof InformationSpaceis not (just) a metaphor, it is a paradigm
shift. [. . . ] Shifting theparadigmchangestheway you think aboutthings” [48]. Benyon
explainshis semioticparadigmof Navigationof InformationSpaceby comparingit to our
physicalspace,which hecallsactivity space:

”The informationsystem(or informationspace)is a systemwhich hasa
similar structureto the activity system. The importantdifferenceis that it
usesinformationartefactsto representrelevantfeaturesof theactivity system.
[. . . ] The informationspaceusessigns,structuredinto informationartefacts
to represent(certainaspects)of the activity space[. . . ] An informationarte-
fact consistsof two levels of description;a conceptuallevel providessome
abstractionof the experiencedworld anda perceptuallevel providesa view,
or viewportontothatstructure.[. . . ] All informationartefactsemploy various
symbols,structuredin somefashion,andprovide functionsto manipulatethe
symbols(whetherconceptuallyor physically)” [48].

Thecascadeof multiple levelsof informationartefacts,eachbuilt upontheothersreminds
usof theprincipleof unlimitedsemiosis(seesection2.5).

Yet, hypertextual navigation is more than just recognizingsymbolsand icons, pressing
buttonsandfollowing links. Accordingly, I cannotagreeto Dieberger’sview which(despite
his spatialapproach)still clutcheson thegraphmodel:

”The main differencebetweenfile systemsfor computersand hypertextual
informationis thatfile systemsarehierarchicalconstructswhereashypertexts
are networks and thereforemostly non-hierarchical.That meansthat there
oftenareseveralpathsto a certainnode.Exceptfor that thenavigationaltask
is similar” [142, p. 71].

This simplifiedview ignorestheparticulartiesof text andinterpretation.I do not support
theopinionthatfindingafile in ahierarchicalfile system(i.e. clicking throughfoldersuntil
thefile is spotted)is similar to active hypertext reading.Dieberger’sview limits hypertext
navigationto somekind of informationzapping, or databasesearch.Yet,readinghypertext
is not merelyclicking crosswiseon the paradigmaticaxis. It alsomeansworking on the
syntagmaticaxis,readingin full-text thewordsthatsurroundthe link markers. Finally, it
is constructinga meaningof thetext, creatingcoherence:
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”In hypertext, coherencehasto becreatedby theuserin theactof reading,
andthereforeit is not totally differentfrom traditionalformsof reading.The
readingpathsof theuserarelinearandthey areconstructedin theprocessof
reading.Theconnectionbetweenthedifferententitiesor chunksis associative
andguidedby the reader’s interests. The chunksof a hypertext themselves
arepassagesof traditionaltexts. Thedifferenceto traditionaltexts lies in the
factthatcohesionbetweendifferentnodesis avoidedbecausetheuserhasthe
possibilityto cometo onenodethroughdifferentpaths”[538, p. 580].

On thebasisof thesereflectionsandtheresultsof Benyon’sanalysis,let usreconsiderthe
very first metaphorof hypertext navigation: ”With oneitem in its grasp,[the mind] snaps
instantlyto the next that is suggestedby the associationof thoughts, in accordancewith
someintricatewebof trails carriedby thecellsof thebrain” [80]. Bush’s conviction that
manoughtto beableto learnfrom thebrain trails asa basicfunctionof thehumanmind
holdsthepromisethathypertext, asa memory extender(seesection3.1.2on thememex)
allows our thoughtsto wanderfreely, without the worldly conventionsof space.As ”the
linking andrelinkingof objectsby theBrain is actuallya language,but nota languagelike
ours”101 canwe hopeto learnthat languageanduseit for navigation, now that we have
systemsthatcan”duplicatethis mentalprocessartificially” [80] ?

McKnight, Dillon andRichardson’s definitionof ”semanticnavigation” pointstoward the
interpretationof themeaningscontainedin theapplication:”In otherwords,to whatextent
doesa useror readerneedto find his way aboutthe argumentthat an authorcreatesas
opposedto, or distinctfrom, navigatingthroughthestructureof theinformation?”[348, p.
85]. It doesnot seemsurprisingthat we feel at homeonly in the hypertexts we have
writtenourselves,becauseourmemorycanonly beextendedwith thoughtswehavealready
had. New ideashave to be createdor re-createdfrom texts or conversations.Thus, the
third reasonfor our navigational difficulties in hypertext is that, most of the times, we
have to follow otherpeople’s thoughttrails until they areour own. In otherwords,we
pretendto speaka languagewe do not know (like thePopewhenhegivestheUrbi et Orbi
blessing,andEastergreetingsto the world, in more than60 different languages).From
thepedagogicalperspective this canbere-formulatedas: ”The learnercanonly overcome
discrepanciesin actively comingto termswith thematerial”. So,how canwe familiarize
with that terra incognita?

ConnectingWenz’s notionof coherencewith thepostmodernconceptof producedspace,
onecouldsaythatonly link navigation(theorderanddirectionin whichlinks werechosen)
producesa hypertext: ”A nodeis somethingthroughwhichotherthingspass,andwhich is
createdby their passage”[492, p. 126]. Wenzconcludesthat, ”coherencein hypertext is
nothingelsethanthereader’sperformanceof constructinga connectionwhich is governed
by metatextual instructionssothat thereaderis ableto perceive thepatternthatconnects”
[538, p. 580], which is a slightly more complicatedway to say the samething. Thus,
the traditionalreader/authormodelbegins to shake andit breaksdown if annotationsand
linking arepermitted.In personalisablehypertext (seesection3.4.5), theisolatedrolesthat
comewith first ”authoring” andonly thereafter”reading”, or ”navigating” blur which has
beenseenby many asanimportantpotentialof hypertext systems102:

”The processesof readingandwriting arealsoinseparablylinked. [. . . ] What
we readnot only enrichesour ability to communicate;readingis but a partof

101Dick [139], ascited in [28]. This assumptionis, of coursebasedon Lacan,seesection3.5 on Hypertext
Semiotics.

102It appearsthat Davis MarshalldeliberatelymisunderstandsLandow/Delany’s sentence”Hypertext systems
permit the individual readerto choosehis or herown centreof investigationandexperience”[129, p. 19], ashe
says:”By definition, then,a hypermediasystemis fun for the reader, not thewriter. In the caseof the Internet
[sic] thereis, emphatically, no author. But doesperhapsthestructuringof the links, ratherthanwhat is linked,
provide a role for theauthor?”[338].
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a greatercommunicationprocess.This shouldbe a basicassumptionin the
designof Hypertext [. . . ] Efforts to treatthesetwo areasasdifferentproblems
arenot consistentwith designingsystemsfor humans”[521].

In hypertextsthatallow theusertoaddnodes, links, new link typesandannotationsto links,
ranking,interfacefeaturesandsoon, the rolesof the readerandthe authoroscillate,just
like therolesof thespeaker andthelistenerin a conversation.In theWWW of today, the
lack of democraticstructuresandmulti-vocality is not only a technicalissue(seesection
3.1.17). Thearrival of (fast)money, (copyright) law and(Foucaultian)orderto theInternet
makesit seemquestionableif thenecessaryfeatureswill everbeinstalled;seesection4.2.

Thus,theSemioticAspectsof WebNavigation, althoughanimportantviewpoint,shouldbe
viewedcritically, as”unlimited semiosis” in apuresenseis very limited in thecurrentform
of theWWW. Thus,McGuire’sconclusionseemsrathernaive in thisaccount:

”The act of ’surfing’ the Internet, following links can be comparedto
Pierce’s [sic!] conceptof ’unlimited semiosis’.Indeed,Hypertext appearsto
fulfill thedemandsof many Post-Structuralisttheorists.Barthes’s criteria for
’writerly’ texts necessitatingactivity andcreativity on the part of the reader
aremetin Hypertext, while Derrideanconceptsof Intertextuality, Multivocal-
ity, andDe-centeringaremadeextremelyexplicit. This convergencecannot
beseenasaccidental,asundoubtedlytheoreticalconcernshave influencedthe
developmentof hypertextual systems,which in turn have inspiredandbeen
discussedby semioticians”[346].

In fact,thesepromises(onecouldalsociteFoucault’squestioningof theauthorrole [175])
cannotbekeptdueto thevery limited hypertext functionalitiesof theWWW (seesection
4.2.3). To supportWebdevelopmentin thisdirection,afirm basisof semioticresearchcan
play a crucial role. Thus,it is alsoimportantto keepa certainseriousnessin an applied
semioticanalysisandavoid pseudo-semioticterminologysuchthat of Balasubram,who
claimsthat ”the theoryof semioticsor thestudyof symbolsshows that theunderstanding
of knowledgetakesplaceat four levels: lexical, syntactic,semanticandpragmatic.. . ” [25,
Ch.1,p. 7].



Chapter 4

Readingthe Signsof the World
Wide Web

Literaryscholarsinsistthatwehaveto giveupmodelswhich try to describethetext asone
world in favor of anopenmultifacetedview of (inter-)textuality. They claimthathypertext
canbedescribedasthenumberof its possiblelinks andthatit communicatesby branching
out. On the otherhand,analyseshave shown that the WWW is lessinterconnectedthan
suggestedby literary andhypertext theory, cf. [5,73,222]; seesection3.4.1. Furthermore,
theWWW is farmorethana text medium:Post-photographyandWebdesignhaveshaped
the look of the WWW andrequirean imagetheory in the hypertextual context. Further
integrationof time-basedhypermedia(film/video,music/sound)andothermedia(olfactory,
hapticandgustatoryinputs)will call for theoreticalapproachesthatincludeandgobeyond
usabilitystudies:

”With the advent of networking, and especiallyunder the influenceof the
semiosisof hypermedia,Web publishingmadeit all the morecritical to un-
derstandthe semiosisof multimedia. Hereagain,what definesthe approach
is the pragmaticsof distributed taskingandcooperative conjuring of mean-
ing” [374].

On the otherhand,the Web is no morea backyardof academicAcadia. As if following
an predefinedorder, sex, money andpower have migratedonto the electronicmedium.1

Thischaptertriesto applythefindingsof SemioticsandHypertext Theoryto thereality of
today’sWWW, especiallythegrowingvisualizationandcommercializationof themedium.

4.1 The WWW metaphor

ThenameWorld Wide Webwascoinedby Berners-Leeasearlyas1990duringa confer-
encein theCERNcafeteria,cf. [293].

1A two-yearstudyby Alexa Researchhasrevealed,thatthatthemostpopulartermpeoplesearchfor onlineis
”sex”, cf. [115]. Thecommercializationof theInternetin themid-90sis now followedby awaveof governmental
efforts to control the medium,e.g. by installing filters or controlling access,cf. [433]. The Instituteof Socio-
SemioticStudies(ISSS)in Viennahasstarteda seminarserieswith thefirst sessionon ”Sex andtheMeaningof
Life” in 1998,to befollowedby ”Money, MeaningandMind” in Octoberof 2001.Accordingto co-organizerJeff
Bernard,theseriesis dedicatedto themostimportantsignsystems(personalinterview). As theinsigniaof power
seemto beasold asmankinditself, this mightbethenext topic on theorganizer’s list.

146

http://www.alexaresearch.com/
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”Looking for a namefor a globalhypertext system,anessentialelementI
wantedto stresswasits decentralizedform allowing anything to link to any-
thing. This form is mathematicallya graph,or web. It wasdesignedto be
global of course. (I hadnoticedthat projectsfind it useful to have a signa-
ture letter, asthe Zebraprojectat CERN which startedall its variableswith
’Z’. In fact by the time I haddecidedon WWW, I hadwritten enoughcode
usingglobalvariablesstartingwith ’HT’ for hypertext thatW wasn’t usedfor
that.). AlternativesI consideredwere’Mine of information’ (’Moi’, c’estun
peuegoiste)and’The InformationMine (’Tim’, evenmoreegocentric!),and
’Information Mesh’ (too like ’Mess’ thoughits ability to describea messwas
arequirement!),” [52].

Even thoughBerners-Leeclaims that he derived the term World Wide Web from graph
theory, it hasbeenwidely understoodasa metaphorbasedon textile weaving2 or thespi-
der’s cobweb3. Schneider/Berzhaveshown that theweaving metaphorbreaksdown when
takenliterally.4 For Harpold,”metaphorsof linking suggestanintersectionof two or more
threadsat a commonpoint, metaphorsof knotssuggesta moredynamicinterlacingof the
threads,eachloopingaroundtheotherat a centralpoint of detour”[217, p. 177].5

The World Wide Web is often usedsynonymously with the Internetand someauthors
have contributedto this misunderstanding:”The ultimatehypertext, or ratherhypermedia,
systemis,of course,theInternet”[338]. Anothermetaphoricaltermcloselyconnectedwith
thedevelopmentof computernetworksandtheWWW is Cyberspace(seesection4.4).

4.2 Hypertext functionalities of the WWW

While mostof theCERNrequirementslistedin Berner-Lee’sproposalfoundtheirway into
theWWW, somedid not make it into HTML, e.g. annotations(”One mustbeableto add
one’sown privatelinks to andfrom public information.Onemustalsobeableto annotate
links, aswell asnodes, privately”); typedlinks (”An intriguing possibility, given a large
hypertext databasewith typedlinks, is that it allows somedegreeof automaticanalysis”);
andlive links (”In many casesat CERNinformationaboutthestateof systemsis changing
all thetime. Hypertext allowsdocumentsto belinkedinto ’ live’ datasothatevery time the
link is followed,theinformationis retrieved”); cf. [51].

ThefactthattheWWW doesnotmakeuseof many elaboratehypertext functionsdescribed
in sections3.1.17, 3.4, and3.7 hasmainly practicalreasons:”Tim Berners-Leewasnot a
hypertext theorist,but rather, autilitarianwhoappliedhypertext asaminor, isolatedfeature,
but a profoundlyconvenientone, to the existing modelof sourcedocuments:that is, to
the word-processorfile model” [229]. Furthermore,the successof the read-onlyMosaic
browsergave theWWW a momentuminto a directionthat leadaway from multi-vocality,
intertextuality anddemocratizationandtowardsthebroadcastingmodelof themass-media.

2Cf. [475]. Hypertext hadevoked textile metaphorsalreadybeforethe advent of the WWW: ”Writing and
readingthe threads,moving alongtheweave of thehypertextual fabric,subjectsthewriter andthereaderto the
individual andcumulative effectsof thedislocationsateachdetourin thetapestry”[217].

3Programswhichcollectinformationfrom WWW sitesarecalledWebSpiders.
4”Das frei in alle RichtungenknüpfendePrinzipderNetztechnikist derstrengenLogik derWebtechnikent-

gegengesetztundhatnichtsmit RhizomenoderderVerbindungvonOrtenundDatenpoolenim World Wide Web
zu tun. Als Metapherfür denComputerist Webenehermit ProgrammenunddemsturenAbarbeitenvon Daten
vergleichbar. Der zeilenweiseWebvorgangstehtin engerVerwandtschaftzu linearenTexttechniken und ist das
Gegenteileinerassozitiv springenden(Denk-)Struktur, diesichanjedemOrt für eineneueRichtungentscheiden
kann” [475].

5While I considerthesereflectionshighly interesting,I doubtthegeneralapplicabilityof theLacaneanknotting
metaphorsfor theWWW not only becauseof their complexity. Amongpsychoanalyticscholars,thereis a rumor
thatthelateLacandid notevenhimselffully grasptheapplicabilityof topologyonhis third register, theReal.
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Today, it seemsthattheWWW is ”trappedby thesuccess”of thebrowser, just asmuchas
HCI by thesuccessof thedesktopmetaphor, cf. [28]; seesection4.7.6, adigressionon the
BrowserWar. Accordingto usabilityexpertsNielsenandTognazzini,browsersevenfail to
supporttheactualtaskof browsingtheWeb:

”NetscapeNavigatordoesnothavemany navigationfeatures,andInternetEx-
plorer doesnot help usersexplore new informationspaces.Pageviewing is
truly all they excel at. Movementbetweenpagesandtheability to understand
whereyouhavebeenandwhereyoucango?Forgetaboutit” [393].

Browsersmerelysucceedin thepresentationof hypertext, that is, on the ”run-time layer”
of theDexterModel. In thiscontext, it is importantto notethathypertext systemscanalso
bebuilt specificallyto displaya singledocumentandthereforeprovide anespeciallyrich
interactionin respectto thecontentof thatparticulardocument.Yet,mostknown hypertext
systems,includingWebbrowsers,arereally ”hypertext engines”:

”Besidesthe obviousadvantageof not having to programa new application,
the useof hypertext enginesalsohasthe advantagethat they provide a user
interfacecommonto many documents.[. . . ] The authorjust pourstext into
themandthey takecareof everythingelse.[. . . ] Consideringthatmostpeople
arepoorinterfacedesigners,this maywell beanadvantage.” [387, p. 111].

While somehypertext systemslike GuideandHypertiesaretruly plain engines,otherhy-
pertext engines,e.g. HyperCard,allow thehypertext designerto customizetheuserinter-
facewithin a certainframework. Theprogrammingfacilitiesof Java andJavaScriptallow
authorsto elaboratethebrowsers’facilitiesandenrichthepresentationfeatures,interactiv-
ity andnavigationtoolsto agrowing extent.Usingtheright toolsto makeasiteinteresting
andaestheticallypleasingfor theuserwhile keepingit functionalandfasthasbecomethe
mainfocusof Webdesign.

4.2.1 WebDesign

In early hypertext systems,the main distinctionconcerningnodeswas ”betweenframe-
basedsystemsandwindow-basedsystems”. This distinction,aspointedout by Nielsen
[387, p. 105], basicallyrefersto the cardparadigmvs. text paradigm. HTML browsers
switchbetweentheparadigmsaccordingto thequantityof informationperpage:If thein-
formationdoesnotfit anymore,ascrollingbargetsdisplayed.SinceHTML 4 hasre-coded
the term framesetto ”a window within a window”, thedistinctionhasto bereformulated
to ”non-scrollable”vs. ”scrollablewindows”. Whereasthe HTML anchortag <a name>
supportsthetext paradigm, many Webdesignerstry to avoid scrollablewindows.

Siegel/Dray[491] haveanalyzedthedifferentapproachesof MarketingResearchandUser-
centereddesign.Froma usabilitypoint of view, WebdesignminimizeswhatNielsencalls
thehomogeneityproblem,cf. [387, p. 133]. A successful(re-)designof aWebsitedepends
on many factors,as can be perceived from the experiencesat the ViennaUniversity of
EconomicsandBusinessAdministration(WU Wien), cf. [206] andits Virtual University,
cf. [188,189].

Saddler[458] proposesconversations,proposals,spaces& clusters,sketches,symbolic
& schematicillustrations,scenarios& storyboards,andprototypesascategoriesof rep-
resentationalform for design,especiallyWeb design. Making ideasand intentionstan-
gible andmanipulable,andinvolving multiple semioticchannels,for him, are important

http://vu.wu-wien.ac.at
http://www.wu-wien.ac.at
http://www.javascript.com
http://java.sun.com/
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factorsin representations. In hypermedia, this meansa seamlessintegration of graph-
ical contents6, complementedby more elaboratesounddesign,video editing, olfactory,
ergonomic/hapticandgustatory/culinarydesign.7 A lot of (semiotic)researchseemsnec-
essaryas ”the rhetoricof non-lineartext is not fully understoodand the creationof the
underlyinghypertext structureis asimportantasthedesignof the interface”[114, p. 35].
Saddlerasksthequestion”What is therelationshipbetweenarepresentationandthethingit
describes?”.Thisquestion”hasrealconsequencesfor informationdesign,in thatthethings
wedesignandourdescriptionsof themareoftenexecutedin thesamemedia:graphicsand
interactive software” [458, p. 23]. To solve this ”semiotic puzzle”, he recurs(as many
othersin his field, seesection3.6) on thePeirceiantypesof relationship:symbolic, iconic
andindexical. In fact,”hypertext designersalsoneedto addresstheissueof effective me-
dia combinationandthematchingof mediato information. Waysof integratingdifferent
mediaeffectively arenot fully understood”[114, p. 35].

In thecontext of thecommercializedInternet,Webdesignnowadaysis heavily connected
with advertisementsissues,asin thecaseof banners(seesection4.7.4).

4.2.2 WWW or What’s Wr ongwith the Web?

I haveborrowedthishumoroussectiontitle from Bouvin[70, p. 39],whostatesthat,onthe
onehand”the Webis hugelysuccessfulandmustclearlybedoingsomethingright”, but on
theotherit ”could bemorethanit hasbecome”.In thehypertext researchcommunity, it is
widely agreeduponthat themainshortcomingof theWWW’s linking modelis that links
areinlined in HTML documents,andthat this is thecauseof mostof theotherproblems:
”The Weblink is in essencelittle morethanagotoor ajumpinstructionto theWebbrowser
to retrieve anddisplaya new document(andin this sensequite similar to KMS)” [70, p.
40].

Annotationtoolsaremissingjust asmuchasflexible andpersonalizedlinking on theWeb.
As links areunidirectional,this lackof a rhetoricof arrival inhibits knowing whetherthere
are links pointing to a given nodeor resource8. Furthermore,it is not possibleto have
bidirectional,typedormultiple links, versioningandtransclusions,etc.describedin section
3.4. Bouvin concludes:

”Someof thesepointsareminor, but theperhapsmostseriousconsequence
of the inline linking modelis that therecanbeonly onesetof links perdoc-
ument. This is a drawbackasit limits the possibleusesof a Web page. If it
waspossibleto have multiple setsof links to a givenpage,this pagecouldbe
reusedin othercontextswithoutany modificationsto thepage”[70, p. 40].

Maurer/Scherbakov put their fingers on the samepoints: ”Hypermediasystemsbased
solely on the Node-Link modelsuffer from a numberof shortcomings.They include: a)
Maintaininglink associationsis tediousb) Links, by virtue of beingphysicallyembedded,
breakthe integrity of documentcontentsc) Links arenot context-dependent,leadingto i)
userdisorientation(’ lost in hyperspace’syndrome)ii) limited, oftenunsatisfactory, re-use
of hypermediaresources” [344].

6Suchasphotos,diagramsandicons(which I call GraphicalLink Markers, seesection3.4.2).
7In his talk at the Ars Electronica festival on Sept. 4th 2001, Hiroshi Ishii, the director of the

TangibleMediaGroupat MIT emphasizedthesamepoint,cf. [251].
8Somesearchenginesoffer work-aroundsfor this problem: In suchasGoogle’s ”Page-SpecificSearch”one

canentera URL to ”find pagesthat link to thepage”. Of course,only for thoseresourcesthatwerecollectedat
thelastWebcrawl (theprocessof building adatabaseof Webpages).

http/:www.google.com
http://www.mit.edu/
http://tangible.media.mit.edu/
http://www.aec.at/festival2001/
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4.2.3 WebAugmentation

TheWebandits userscouldbenefitgreatlyfrom morecomplex hypertext features,asde-
scribedin sections3.4 and 3.7. Indeed,Bieber et al. [61] point out that even usersof
non-Web applicationscould benefitfrom the hypertext approachand that the myriad of
today’spersonal,scientificandbusinessapplications,whichwerenotdesignedspecifically
ashypermedia-orientedanddonotappearontheWeb,shouldbeaugmentedwith hypertext
features.Their Hypertext Functionalityapproachfocuseson incorporatinghypertext fea-
turesintosoftwaresystemssoasto providetheiruserswith anassociativewayof accessing,
analyzingandorganizinginformation.This is somehow similar to theOHSapproach(de-
scribedin section3.1.16), which hasbeenproposedfor Webaugmentation,cf. [70]. Web
augmentationallows usersto createanduseexternalhypermediastructuresimposedon
Webpages(i.e. not previously presenton thepages),that they themselvesnot necessarily
have write-accessto. This would empower usersasthey would beableto usetheWeb in
a moreflexible way. GivenWebaugmentationtools,it becomespossibleto annotate,link,
andotherwisestructureall Web pages.OHS functionalitieswould alsoallow Web users
to sharetheir links with others,or professionalsto publishtheir work to their colleagues,
clients,or readers.

OHSis onepromisingwayof addinghypertext functionalityto theWeb. Anotheris Hyper-
wave, which (asmentionedin section3.1.18) evolvedfrom theHyper-G server software.
This datamodelextendsthe node-link modelwith an informationstructuringfacility or-
thogonalto hyperlinkingasit introducesthe notion of a collectionof objects:A Hyper-
wave collectionis a compositeobject,comprisingdocumentsand/orothercollections. It
is analogousto foldersor directoriesin a hierarchicalfile system.TheHyperwave collec-
tion thereforedescribesa hierarchyof collections,cf. [344]. Technically, the Hyperwave
collectionhierarchyis a directedacyclic graph(seesection3.4.1) whereeachdocument
or collectionmusthave at leastoneparent(exceptfor the root collectionof eachserver).
While adocumentor collectioncanbeamemberof morethanonecollection,thecollection
hierarchymustbecycle-free.Theserulesform thebasisfor whatMaurer/Scherbakov [344]
call secondgenerationhypermedia:As links arestoredseparatelyfrom thenodes, isolated
nodescanbe avoidedbecausethe addednodeis accessiblethroughcollectionhierarchy
navigation. Accordingly, deadlinks (alsocalledbroken links, Error 4049 or linkrot) are
avoidedasthe deletionof a noderesultsin the automaticremoval of all its relatedlinks.
By creating”virtual links”, a sequenceof nodescanbestoredsomehow similar to Bush’s
conceptof trails(seesection3.1.2and[80]). Links maybeassignedkeywords,they maybe
typed,private,andsearchable.Finally, theHyperwaveserversoftwarecancreateoverview
maps,multiclustersandalternativeclusters(or, conditionallinks).

Usingbothtransclusionsandcompositescouldreduceor eliminateredundantstorageand
greatlysimplify theupdateprocessof Webpages,seesection3.4.2. Otherauthorsrecom-
mendwarmandhot links, whichis asimilarconcept,cf. [132], [489]. Theseconceptshave
alreadyprovedtheirpracticabilityin operatingsystemsandcommercialapplications:Com-
positesparallelto UNIX symboliclinks, MacOSaliasesandMS Windows’95 short cuts.
Justlike composites,symbolic links allow containers(i.e. directories)to sharethe same
componentswithout duplicationandjust like composites,only whole files canbe shared
amongcontainers.Publish/subscribein theMacintoshoperatingsystemanddynamicdata
exchange(DDE) in Microsoft Windows allow applicationsto createlive channelsfor dis-
playingportionsof datafrom oneapplicationto another, in otherwords,transclusions(or
warm/hotlinks), cf. [62, p. 43].

Transclusionsareperfectlysuitedfor systemssuchasXanaduwhich donot allow deletion
andun-monitoredmodificationof documents(As mentionedin section3.1.3, Xanaduis

9Even if Sterling D. Allan claims that Error 404 was foretoldin theBible, broken links have becomethe
hypostasisof (partly avoidable)usabilityproblemsin theWWW.

http://www.greaterthings.com/404error.htm
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read-only).Otherwise,theproblemwith transclusions(andlinks in general)is that infor-
mationupdatecandesynchronizethe link’s referencein a link-baseandits new location
in thedocument.Beforeusingit, oneneedsto checklink validity, i.e., whetherthenodes
still exist, whetherthey arestill reachable,andwhetherthestoredreferencesstill point to
the exact locationwithin the nodes. It alsomeanscheckinglink relevance,i.e., whether
thelink still hasa reasonto exist, or, moreexactly, whetherthechangesin thedocuments
have madethe link useless,inappropriateor wrong. Theseproblemsarisewhenthereis
loosecontrolbetweenthelink andtheconnectednodes, i.e.,whenachangein oneof them
doesnot necessarilyimply a modificationin theothers.cf. [62]. As smallcontentchanges
in Webdocumentscanbevery hardto detectfor thehumaneye, it would seemcrucial to
manuallyadministratetheupdatehistoryandkeepolderversionsof modifieddocuments10

until thesefunctionalitieswill beimplementedon theWWW, cf. [388,62].

XML andtheSemanticWebcanbeseenaspartof whatJamesMohlerdescribesasa”Web
convergence[that] is beginning to dawn uponthe horizonof the new millennium. It is a
shift from the’immediacy reaction’thatspawnedthemillions of pagesin the laterhalf of
the90’s to ’intelligent proaction’whereinformation,communicationandapplicationsare
singularandareguidedby aprocess-basedbackbone”[365, p. 17].

By calling themselvessecond,third or forth generationhypermedia11, theabovedescribed
approachesandsystemsclaim to be phylogenicallysuperiorto the WWW. In fact, they
representthe evolution andcurrentstateof the art of hypermediaapproachesoutsidethe
WWW, asdescribedin section3.1. Yet, it cannotbeunderlinedoftenenoughthat,on the
publicly acknowledgedtenthanniversaryof theWorld Wide Web, theshift from quantity
to quality is finally becomingtangible:With theadventof theSemanticWeb, OHS’s em-
bellishedWeb-integrationand commerciallyavailable server tools that work aroundthe
limitations of HTML, suchasHyperwave, the WWW hasthe potentialto usea lot more
of theimmanenthypertextualadvantagesandto ”assisttheevolutionof humanknowledge
asa whole” [54]. And thatway, thetaskof reducingcholesterol(asjokingly promisedby
Meyrowitz, [357]) canbeleft to the”Web-enabledmicrowaveovenconsultingthefrozen-
foodmanufacturer’sWebsitefor optimalcookingparameters”[54].

4.3 The Inter net asa Global Agora

In ancientAthens,theagora,or marketplace,wasthemajorfocusof everydayaffairsin the
city andwasparticularlyspacious– about100metersby 200meters:”Tradeof all kinds
tookplacehere,includingnot just ’ordinary’ goods,but barbershops,bathhouses,perfume
vendors,drinkingestablishmentsandbrothels,[2].12

The “Global Agora” is a metaphorfor the semioticprojectionof real-life interactionand
communicationon the Internet,cf. [440], [221, p. 30ff.], [71, p. 40ff.]. Thus argues

10As Veith Risakhasremindedme, the ”redundantstorageargument” haslost its relevancewith the prices
decreasesfor storageunits.

11For Maurer/Scherbakov [344], theHTML-basedWWW is first generationhypermediaandtheenhancement
throughthe Hyperwave server software epitomizesthe next evolutional step. Note that for Bieber et al., the
WWW is a hypermediaenvironmentanalogousto second-generationcomputinglanguages,andfollowing this
analogy, they call for ”third- andfourth- generationhypermediafeatures”,suchas”typed nodesandlinks, link
attributes,structure-basedquery, transclusions,warmandhot links, privateandpublic links, hypermediaaccess
permissions,computedpersonalizedlinks, external link databases,link updatemechanisms,overviews, trails,
guidedtours,backtrackingandhistory-basednavigation” [62, p. 31].

12Customdictatedthatrespectablewomenandyoungmenshouldbeabsentfrom theagorauntil aftermidday,
thoughin fact lower classwomenwould oftenbepresentfrom theearlymorning,sellingsuchthingsasfoodand
bread.Bread-sellerswerenotoriouslyloud-mouthedandvulgar, cf. [2]. Today, virtual bread-sellersmake useof
intrusive marketingtechniqueson theInternet,suchasspammingandusertracking.TheseandotheriMarketing
techniqueswill behighlightedin sections4.7.4and4.7.5.
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CarlosColón in his Semioticsin Cyberspace, usingthe following statementfrom Elmer-
DeWitt’s article Welcometo Cyberspace: “Strippedof the external trappingsof wealth,
power, beautyandsocialstatus,peopletendto bejudgedin theCyberspaceof theInternet
only by their ideasand their ability to get them acrossin terse,vigorousprose” [161],
cf. [106]. In currentsystems,this multitude of social codesthat determinea personis
reduceddown to the simplerulesof netiquette(Etiquetteon the Internet). Mark Poster
pointsout thattraditionally, a person’s identity is definedby contact:

”Identity is rootedin thephysicalbody. This stability forcesindividualsto be
accountablefor their positionsandallows trustto bebuilt up betweenpeople.
The Internet,however, allows individuals to definetheir own identitiesand
changethemat will” [423].

Evenif thechangingof identitiesis alsoa commonstrategy in thephysicalworld (indeed,
it seemsto bea deeplyrootedhumandesire),a person’s changedidentity canstill beper-
ceivedandinterpretedin its wholephysicalpresence.A counter-modelto theglobalagora
wascoinedastheglobalswarmby JeanUmiker-Sebeok[524].

4.3.1 The Global Swarm

TakingPeirceansemiotics, augmentedby Foucault’s notionof discourseaspower, asher
theoreticalstartingpoint,Umiker-Sebeokexaminessomeof thewaysin which theInternet
servesasasiteof discipliningritualsandatthesametimeunderminestheinstitutionswhich
seekto usethoserituals to exercisecontrol. Her studyis meant“as a contribution to our
understandingof how experienceswith Internettechnologyaffectpeople”.Yet, it limits its
focusto “how peopletalk abouttheseeffects,primarily on theInternet,ratherthanonhow
this talk or thebehavior purportsto describeactuallyimpactsthespeakers’ lives” [524].

Peircearguedthatwe cometo know theworld andourselvesonly througha dialoguewith
membersof a communityof knowers:

”What anything really is, is what it may finally cometo be known to be
in the ideal stateof completeinformation,so that reality dependson the ul-
timatedecisionof the community;so thoughtis what it is, only by virtue of
its addressinga futurethought[. . . ] In this way, theexistenceof thoughtnow
dependson what is to be hereafter;so that it hasonly a potentialexistence,
dependenton thefuture thoughtof thecommunity[. . . ] The individual man,
sincehis separateexistenceis manifestedonly by ignoranceanderror, so far
asheis anything apartfrom his fellows,andfrom whatheandthey areto be,
is only a negation” [416, 5.317].

Merrell notesthat this hypotheticalstateof completeinformation13 – ”whereabsolutedif-
ferencemeetsabsolutesameness”– would beanasemioticone,[352, p. 128ff.]. Accord-
ing to Merrell, we canonly indicatewhat someexperienceof our world is like (through
iconocityandthecategoryof firstness),whatit is not (throughindexicality andthecategory
of secondness), andwhat it wouldbe like undersomesetof conditions(throughsymbol-
icity or thirdness), cf. [352, 524]. Becausesymbolsalwaysrestupona baseof iconocity
andindexicality, weusuallyrely uponall threeof thesemodesof semiosis, seesection2.5.
Given that iconocity is inherentlyfuzzy andsymbolicity incomplete,”our only hopefor

13Thisstateof completeinformation, is somewhatrelatedto thetrait of perfectinformationin themodelof the
homoeconomicus. This hypotheticalcreatureis a greatlysimplifiedmodelof manusedin theeconomicmodels
of theClassicalschoolof economics,cf. [464, p. 5ff.].



CHAPTER4. READING THE SIGNSOF THE WORLD WIDE WEB 153

emerging enlightenmentis throughthecollaborative interpretive work of dialogue,where
ourinterpretationsacquiremeaningin contrastwith thoseof ourinterlocutors”[524]. From
theinterpreter’spointof view, thesethreepathsof Peirce’scategoriesserveto reinforcethe
view ”that signs,andespeciallysymbols,do not ’represent,’ ’refer to,’ ’standfor,’ or ’de-
scribe’thefurnitureof ourworld. At theverymostthey provideaguide,a call to action,a
setof instructions,by meansof which we canmoreor lessexperience(relateto) whatthe
symbolemissoronceexperienced”[352, p. 123].

Umiker-Sebeokbridgesthis principleof dialoguewith Hoffmeyer’sparallelproductionof
meaningandknowledgeon a macroscopiclevel, or, theswarmintelligenceof thebody:

”The brain is [. . . ] immersedin the immunesystem’s floating morassof
physicalityandthecognitive scientists’searchfor thebrain’s supremecenter
– or ’centralprocessor’hasprovedfutile. Theredo not appearto beany such
centersor processors.Ratherthanthebrainbeingpre-programmedto produce
intelligence,intelligenceseemsto swarmout of it” [230, p. 113-114].

By replacing”community” with ”swarm” in orderto highlight theprocessof interpretive
structurationover causative structure,Umiker-Sebeokgets: ”Reality dependson the ulti-
matedecisionof the swarm” [524]. Her semioticswarm of cyberspace,or global swarm
is a metaphorsheprefersfor modern,”wired” life, over termssuchas ”global village”
or ”global network”, because”ironically, the individual inhabitantsof the ’global village’
seemto bein apositiononly to think andactlocally, ratherthanglobally, andputtingtheir
faith in the hopethat their individual blind wanderingswill nevertheless,throughcom-
munionwith others,leadto knowledgeon the level of the swarm” [524]. Thus,Umiker-
Sebeok’sglobalswarm

”capturestheunbounded,self-organizing,rhizomaticnatureof cyberspace,
whereevery interpretive point can and must be connectedwith every other
point, wheremillions of semiotictrails or tracescanbeerased,reversed,and
continuallymodified, andwherethereis no insideor outsideandhenceno
possibilityof a globaldescription’from theoutside’but only a kind of ’blind
groping’ following some’myopic algorithm’madepossiblethroughcountless
dialogicencounters”[524], cf. [130,157].

4.3.2 Inf ormation Gluttony

Fromthatstartingpoint,Umiker-SebeokexplorestheInternetasadiscipliningtechnology
in theFoucaultiansense– or rather, ”as themediumfor arangeof humandiscourseswhich
canbeseenasdisciplining– by examiningrecentthreadsof discourseaboutexcessiveuse
of the Internet,or what is usuallycalled ’Internet Addiction’ (IA)” [524]. As traditional
disciplining techniques(suchasfamily, peergrouppressure,manners,etc.) aregradually
being replacedby ”technicalmethods”for controlling informationflow suchasbureau-
craciesandtheir experts(cf. [424, 43, 524]), uncontrolled”information overflow” breaks
down on the individual user. Comparinginformationconsumptionwith dispatchingfood
andslammingdown drinks,Umiker-Sebeokcoinstheterm”information gluttony” which,
in her view, stemsfrom abandonmentof traditional disciplining processes.This aban-
donmenthasseveredthe ”tie betweeninformationandhumanpurpose[so that we have]
informationwithoutmeaning,informationwithout controlmechanisms”[424, p. 70].

Anotherhint thatsurfing,chattingande-mailingcanbeseenasanonline”groaningtable
of sharedunderstanding”[252], ratherthansocial interactionon the global agoracomes
from Jacobson,who proposesreplacingthe ”marketplaceof ideas” metaphorwith that
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of ”the groaningtable,the medieval feast,whereonestuffs oneselfwith every morselof
informationandswills a headybrew of knowledge”[252, p. 330].

Hartmannexpressessimilar thoughts:”Information ist etwas,zu dessenEssenzein zuviel
ebensogehörtwie einZuwenig.Sieverbindetin einerArt kultischemGlaubendieRealität
mit unsererMeinungdavon,womit derBegriff gareinemetaphysischeDimensionberührt”
[221, p. 41]. Accordingly, hespeaksof informationasa fetish,a self-madegodof those
who have accessto it, the virtual class. Informationoverflow, for Hartmann,is a lack of
knowledgecontext.14

4.4 Cyberspace

PeterMarx remarksthat in ”so-calledcyberspace”onefinds ”several conceptsof space
(beingattachedto differentsymbolicforms) used.On the onehand,thereis the concept
of geometricspace,but therearealsoelementsof the conceptof spaceaccordingto the
symbolicform of [. . . ] myth/religion” [342, p. 347]. Departingfrom Cassirer’sPhilosophy
of Symbolic Forms (seesection2.2), Marx takes architecturalCAD reconstructionsas
examplesof isomorphoustransformationfrom onespaceto another:

”By supersedingany indexical or referentialrelationsto reality, the new
imagespaceassumesincreasingautonomy. What we perceive as a photo-
graphicduplicationexists in fact asa mathematicalalgorithmsimulationor
modelingthegeometricalform of the imageit generates.This dislocationof
imageandreferentreinforcesits perceptionasanobjectin its own right [. . . ]
In thefactitiousspaceof thecomputermemoryit becomespossibleto simulate
surrogatereality, a synthetichyperrealitythat is difficult to differentiatefrom
our conventionalreality, andthat,indeed,now threatensto eclipseit” [446, p.
156-57].

Of course,themeremovementin a(virtual) spaceis notyethypermedia, or to citeNielsen,
”the factthatasystemis multimedia-baseddoesnotmakeit hypertext [because]only when
usersinteractively take controlof a setof dynamiclinks amongunitsof informationdoes
a systemget to be hypertext,” [387, p. 10]. Furthermore,the interactionwith the system
musthave a rhetoricin orderto be intellectibleandbring benefitsto theuser, as”linking
by itself is not enough”[303, p. 81].

Thewordcyberspace, basedonNorbertWiener’scybernetics15, wascoinedby sciencefic-
tion writer William Gibson. He usedit for the first time in his story ”Burning Chrome”
in 1982andthereafterextensively in his bookNeuromancer(1984). But ”by 1989it had
beenborrowedby the onlinecommunityto describenot somescience-fictionfantasybut
today’s increasinglyinterconnectedcomputersystems– especiallythemillions of comput-
ersjacked into the Internet” [161]. Accordingly, for Colón, ”the WWW, however, is just
oneof theactivities thataregoingon in Cyberspace”.While hegivesa rathervaguepre-
diction of a potential”Semioticsin Cyberspace”,I have tried to elaboratea moreconcrete

14”Im ähnlichenSinn wie ein Zeichendurch seineZugehörigkeit zu einemCodebedeutsamwird, werden
Informationenerstdannsinnvoll, wennsiein einenOrientierungsrahmen,in einenWissenskontext passen.Ohne
diesenKontext ist die Informationleer, sinnlos,redundant.Von einerInformationsflutklagenwir nur deshalb,
weil unsein bestimmterKontext verlorengegangenist” [221, p. 47].

15NorbertWienerdefinedcyberneticsasthe scienceof transmittingmessagesbetweenmanandmachine,or
from machineto machine.The termcyberneticshasits rootsin theGreekword for ”steersman”or ”governor,”
andWiener’s useof it suggestshow peopleinteractwith machinesthroughacontrollingdevice,suchasasteering
mechanism.Wiener’s remarkableinsight, which is the premisebehindall human-computerinteractivity and
interfacedesign,is thathumancommunicationshouldbea modelfor human-machineandmachine-to-machine
interactions,cf. [221, p. 56ff.] .
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setof semioticprinciplesandtechniquesthatcanbeappliedto hypertexts,andespecially
to theWWW:

“Cyberspaceis a universeof opportunitiesfor semiosisto occur. Notice
thatwe areno longerspeakingabouta specificmediumlike radio,television,
news printsor telephone.Cyberspaceis morelike anenvironmentor a com-
plex systemengineeredfor theactof significationto take place. It is not the
realuniverse,it is avirtual universemadeoutof signs.It is asemioticians[sic]
heaven” [106].

Otherauthors,too, keepusing”virtual reality” and”cyberspace”interchangeablyto refer
to all kindsof activities in electronicmedia16:

”Cyberspace, in the senseof ’being in the sameroom’, is an experience,
not a wiring system.It is aboutpeopleusingthe new technologyto do what
they are geneticallyprogrammedto do: communicatewith one another. It
canbe found in electronicmail exchangedby loverswho have never met. It
emergesfrom theendlessdebatesonmailinglistsandmessageboards.It’sthat
bondthatknits togetherregularsin electronicchatroomsandnewsgroups.It
is, like Plato’s planedof ideal forms,a metaphoricalspace,a virtual reality”
[161], my emphasis.

Thisnew ambiguitytowardsspaceandrealitycorrespondswith Jameson’sdebatesonspace
and spatial theory [255] which proved to be someof the most persuasive elementsof
his postmoderntheory: ”The deeperlogic of postmodernismis that whilst everythingis
submittedto the changeof fashion,the imageandthe media,nothingfundamentallycan
changeany longer. As Foucaultonceput it in TheOrderof Things,we arefacedwith the
monotony of absolutedispersionandabsolutedifference”[231]; cf. [232,177]; seesection
3.7.11on postmoderngeography’sconceptof conceivedvs. perceivedspace.

4.5 Cybersigns

As shown in section4.4, today’s generaluseof theprefix cyber- generallyrelatesit inter-
changablyto computers,networks,interfaces,virtual realityandtheInternet.In asemiotic
analogyto cyberspace,onecouldspeakof cybersigns.17

According to The FreeOnline Dictionary of Computing(FOLDOC), a computeris ”a
machinethatcanbeprogrammedto manipulatesymbols.. . ” Thisview, naturally, is shared
by ComputerSemioticians:Mihai Nadin claimsthat the computeris a semioticmachine
(cf. [375]): ”Semioticianswithout knowing it, NorbertWiener, HerbertSimon,Vannevar
Bush, and Marvin Minsky gave computersan underlyingsemioticstructure. Bush, for
instance,madeusawareof thesemioticassociativepathof non-linearstructures”[375].

Whilst Saussureansemioticianshavesometimesbeencriticizedfor seekingto imposever-
bal languageasa modelon mediawhich arenon-verbalor not primarily verbal,thevirtue
of adoptinga linguisticmodellies in treatingall signsasbeingto someextentarbitraryand
conventional– thusfosteringanawarenessof theideologicalforcesthatseekto naturalize
signs,cf. [113, p. 92], [95, Strenghts]. Semioticiansarguethat signifiersare relatedto

16Virtual Reality(VR) in thetechnicalsenserefersto asimulated3-dimensionalenvironment.
17It hasto be noted,though,that the term cybersemioticsshouldbe avoidedin this generalcontext, as it is

usedby SørenBrier andothersto describeanapproachto cognitionin thesphereof living systems(ethologyand
biosemiotics),cf. [72,271].

http://www.nightflight.com/foldoc-bin/foldoc.cgi?query=computer&action=Search
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their signifiedsby socialconventionswhich we learn. In our daily useof variousmedia
they becomeso”natural” thatit canbedifficult for usto realizetheconventionalnatureof
suchrelationships.Whenwe take theserelationshipsfor grantedwe treatthesignifiedas
unmediatedor ”transparent”,aswhenwe interprettelevisionor photographyas”a window
on the world”, cf. [95, Strenghts].Semioticsdemonstratesthat the ”transparency” of the
mediumis illusory, [170,466,399,19,63]. Andersentouchestheconventionalnatureof the
signifier-signifiedrelationshipin his ComputerSemiotics[9]. I believe thata similar point
canbemadeby analyzinga remarkablecybersign:the”@”.

Thissiglumhasbecomeomnipresenton theWWW. Of course,it mainlyfiguresin mailto-
links,separatingtheuser’snamefromthedomainnamein e-mailaddresses.Theuser@host
conventionin e-mailaddresslineswasdevelopedby RayTomlinsonwho wrotea program
to enableelectronicmail to besentover theARPANET in 197218. Othernetworkschose
otherconventions,inauguratinga long periodknown asthe e-mail ”headerwars” (a pre-
decessorof theBrowserWar in the1990s,asdescribedin section4.7.6). It wasnot until
thelate1980sthat the”@” finally becamea worldwidestandard.It hasbeenclaimedthat
”Tomlinson[chose]the @ sign arbitrarily from the non-alphabeticsymbolson the key-
board”[515]. Thisunmotivatedchoice,of course,hasto berejectedaslegendary, because
thehumanmind cannotchoosea characterat random.Psychoanalysishasshown thatev-
ery humandecisionis predeterminedby the unconscious,or, to useLacan’s mostfitting
metaphorthat”a letteralwaysarrivesat its destination”,cf. [260,300].

”The ’@’ symbolwasusedbygrocersandaccountantsthroughouttheEnglish-
speakingworld to indicatea rate,or costperunit, asin ’10 gal @ $3.95/gal’
(tengallonsat threedollarsandninety-fivecentspergallon)” [224].

Indeed, the symbol might be much older and stem from the Latin word for at, ”ad”,
cf. [381]. Thus,thechangefrom /at/ meaningfor a givenamountper to /at/ meaningin a
specified(electronic)location”comesfairly naturallyto Englishspeakers”[224]. Thus,be-
sidesthis technicalfunctionin theuser@hostconvention,andits originaluseasacommer-
cial symbolfor costperunit, the”@” hasenteredrelationsof significanceandconnotation
in many languages.

As thesignwasnew for native speakersof otherlanguages19 thanEnglish,for whomnei-
ther”at” nor ”@” meantanything until e-mailcamearound,it hadto begivena name.In
semioticterms,onecouldarguethatthesignifier/@/becameasignifiedof its many names
in differentlanguages.On couldalsosaythat,by thenew denomination,the@ signgets
takento a higherlevel from which theprocessof semiosisis ignited.Most of thesenames
arebasedon the shapeof the character, othersaremoreabstract.Someareoriginal and
unique,othersarederivedfrom otherlanguages.Somehaveancientantecedents,othersare
still ”works in progress.” (Accordingto Herron[224], Internetusersin Sri Lankadecided
on thesiglum’s nameonly lastyear). In somecountries,a varietyof idiosyncraticnames
haveappearedsimultaneously, while in others,governmentbureaucraciesarechargedwith
selectingan”official” term. Metaphorsrangefrom animals(snail,worm,little dog,horse)
to animals’bodyparts(elephant’s trunk, monkey’s tail, cat’s foot, pig’s ear)to food (roll-
mopsherring,strudel,cinnamonroll, pretzel).Herron[224] andNeubauer[381] presenta
samplingof themany namesof @ thatarein usearoundtheworld.

In linguistic terminology, the @ sign is often called a logogram,a characterin writing
which representsa word as a whole, cf. [58].20 Other examplesof logogramsinclude
the punctuationsigns,numbersand the symbols#, &, %, c

�
. Thesesignsdenoteno

18Cf. [224], while Neubauerclaimsthatthe@ celebratedits 20th birthdaythisyear, cf. [381].
19Evenmorefor Internetuserswho live in countriesthatdon’t usetheLatin alphabet,andwherethekeyboards

did not convenientlyincludethe@ characteruntil afterits widespreaduseon theInternetmadeit anecessity.
20Thereseemsto beanoverlapin thedistinctionbetweenlogogramsandideograms, thatis: charactersin writ-
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phonemes, yet they determinemeaningdefiningsentencesasquestions,exclamations,etc.
As a signvehicle, the @ hasentereda myriad of new semioticrelations,e.g. asa way
of avoiding gender-specificpronounsin Spanish:”hola amig@s”means”hola amigasy
amigos”.RichardJanney seesthe@ signasoneof theprecursorsfor Vilém Flusser’sdig-
ital writing, simplificationsor ”transcodings”in our electroniccommunicationthatmake
it easierto digitize informationandfasterto processit, cf. [257, p. 519-20]. The other
transcodingsareacronyms, suchasFYI (For Your Information),smileys andemoticons
andtherestrictionsof pureASCII codeitself.21

Businessor productnameshave integratedthe @ into their namesin order to connotate
electroniccommunicationand”up-to-dateness”,e.g. @Home22, ZDNet’s Sm@rtPartner
magazine,andmany more.Otherlogogramshaveenteredsimilar transcodedrelations,e.g.
thenumbertwo in b2b,theeCommercetermfor wholesale(”business-to-business”).

As languageis discursive by its nature(seesection2.2), its connotationsare general.
Langercalls language”a poormediumfor expressingour emotionalnature”. It cannotre-
ally articulate”the ambivalencesandintricaciesof innerexperience”[306, p. 100]. Thus,
non-verbalacts,suchaspointing,exchanginglooks,andchangeof voicearenecessaryto
attachspecificconnotationsto its expressions(seesection3.5andcf. [247]). On theInter-
net,smileys andemoticonsimitate thosenon-verbalacts;from thebasicsmiley :-) which
is usedto inflectasarcasticor joking statement23 to ”widely usedsmileys [sic]”, including

@:-) ”userwearsa turban”,

:-@ ”useris screaming”,but also

%*@:-( ”hungoverwith headache”etc.,andevenmorescurrilecharacters;cf. [380].

Following Nadin[375], thesmiley is anexampleof aqualisign, asacertainquality(friend-
liness)of anobjector anactionstandfor theentireobject:

ing seenasrepresentinganideain abstractionfrom words.For Elkins,the@wouldprobablybea”typographical
morpheme” thatfits in thecategory ”semasiographs”,asdo mathematicalsymbols:”In mathematics,a number
of symbolsandsymbolconfigurationshave the feeling of pictureswithout eitherbeingpicturesof anything or
conformingto schematicor graphicrules. Mathematicsis repletewith typographicalmorphemesthat have the
feeling if pictures,suchas∏ � φ ��� ��! ��"#�%$#�'&� �)(*� ∂ � ∑ � and∞”. In his accountof ∞, the infinite, Rotmanuses
the@ to expresstheSubject’s ”cognitive fade-outinto unintelligibility” [451, p. 109].

21Janney calls the computer”a sort of third partnerbetweenourselvesandour [e-mail] addressees”andde-
scribesthreestagesin thattriangularrelationshiponourwaytowarddevelopingour ”cyberneticego”, cf. [257, p.
529-33].Theimportantparallelof thecomputermonitorto Lacan’s registers,of course,not new in post-modern
mediatheory, cf. [171, 300, 299, 530, 33, 239]. Anotherinterestingrelationshipthat is even moreimportantfor
the relationshipof thehypertext authorto thereaderandthemediumareJanney’s threebasicalignmentsto the
network: ”We canseeourselvesasparticipantsin it, or asparts,nodesterminals,or extensionsof it. Or we can
regardthenetwork asasortof prostheticextensionof ourselvesandour interests.[In] thethird typeof alignment
[. . . ], theusersimply doesnot know whereheor shestandsin relationto thecomputernetwork, andmoreover,
doesnot care” [257, p. 528-29]. Theideaof themagnifyingandreducingeffectsof prosthesescomefrom Um-
bertoEco [156]: Any device that replacespartsof our bodyor extendsthe rangeof actionof somepart of our
bodycanberegardedasa prosthesis.But prosthesesaremorespecialized,e.g.a telescopeincreasesthedepthof
vision at thecostof breadthof vision. It is sometimesclaimedthattheWWW is a globalmemoryandthat”hy-
pertext networksarein many wayshighly similar to humanlong termmemory, structurallyaswell functionally.
Both hypertext networksandhumanlong termmemorystoreinformationby codingits meaningin a distributed
network of relationsbetweensemanticsub-components”[67].

22Pronounced”at home”: The corporationstateson their Web site www.home.comthat ”@Home, Ex-
cite@Home,@Work, [. . . ] and the @Homelogo are servicemarksor registeredservicemarksof At Home
Corporationin theUnitedStatesandothercountries”.Seesection4.7.2for copyright issues.

23”A smiley is a sequenceof characterson your computerkeyboard. If you don’t seeit, try tilting your head
to the left – the colon representsthe eyes,the dashrepresentsthe noseandthe right parenthesisrepresentsthe
mouth. Smileys usuallyfollow after thepunctuation(or in placeof thepunctuation)at theendof a sentence.A
smiley tells someonewhatyou really meanwhenyou make anoffhandremark.They arealsocalledemoticons
becausethey intendto convey emotion!”, [380].

http://www.home.com
http://www.zdnet.com/sp
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”The smiley [. . . ] suggeststhat the object or action semiotically identified
throughthis quality supportaninteractionthatis friendly. Thedesignof such
an elementinvolvesunderstandinghow from many characteristicsof a sign
onecanbeselectedto standfor theentireobjector actionit represents”[375].

With the smiley, a prehistoriccircle seemsto close,asthe scribbledface– two dotsand
two scratches– seemsto beapredecessorof writtensignsasmuchasamimeticdepiction,
cf. [522, p. 108]. Following Elkins, thatdichotomynever really existed,as”the analytic
distinctionbetweenpictographicandideographicis insupportable[and] theremight beno
suchthingasa purealphabet,andthereforeno suchthingaspurewriting” [160, p. 128].

4.6 Iconicity of Graphic Link Mark ers

In theWWW, smallgraphicfilesthatremindusof the”GUI icons”describedin section3.6
have becomewhat Otto Neurath[385, p. 359] calleda ”helping language”,usedinstead
of or alongwith wordsto form link markers. In his article of April 1995,CarlosColón
claims, “The WWW works bestin [sic!] a computerrunninga graphicaluserinterface
likeMacintoshes,WindowsbasedsystemsandX-Windows. In suchenvironments,all you
have to do to activatea hyperlink is to ’click on it” [106]. Only onemonthearlierhehad
concentratedon theSignificationof Iconsin a ComputerGUI [107]. It canbeassumedby
his ratherunexperienceduseof computerterminologythat the authordoesnot approach
theissuefrom thetechnologicalpoint of view, but ratherfrom theuserside.Accordingly,
Colón’s threeanalysesof spring1995reflectthefreshnessof hisunderstandingof comput-
ersaswell ashis interestfor Sebeok’s interpretationof thesemiotictraditionof Peirce.24

In the paperon Semioticsin Cyberspace, however, he wantsto reflectonly on oneof the
threekindsof signsin Peircetriad:

“The GUI is thecomputerindustry’sattemptto make personalcomputing
a reality for every one. This virtual environmentprovidespicturesthat are
suppose[sic] to befamiliar andallows usersto interactdirectly with themby
virtueof akinestheticactionlikethemovementof amouse.Thishasprovento
bea lot moreappealingfor a greatamountof peopleasoppose[sic] to having
to memorizeandtypeverbal(symbolic)computercommands”[106].

Key words and sentencesthat provide instructionsor alert the userof the statusof the
system,for him, aresymbols: ”A useris consideredcomputerliteratewhenheor shecan
understandthosesymbols”[107]. Anotherwayin whichacomputersystemcommunicates
with a useris by meansof indices, e.g. lights andsoundsthat indicatethata disk drive is
readingor writing andabarof variablelengththatdisplaysaproportionof thetimeneeded
to completeanoperation,seesection3.6.

Colónshows that ”computericons” relateto a certainaccuracy of the representationand,
of course,the user’s ability to recognizethe relationship.Furthermore,he makesit clear
thattoday’s ”computericons” arehardlyever iconic in thePerceiansense:

24“In 1867in hispaper’On aNew List of Categories’,CharlesPeircesaidthattherewerethreekindsof signs:
icons, indices, andsymbols. Accordingto ThomasSebeok’a signis saidto beiconic whenthereis a topological
similarity betweena signifier and its denotata’. Icons are then somethingthat resemblesthe object that they
represent.That similarity betweenicon andobject is fundamentallywhat setsiconsapartfrom the other two
kindsof signs.Indicesdonot have any similarity with their significants,but have acauseandeffect relationship.
Symbolsdo not have any direct relationshipwith anobjectotherthanthemeaningthat imposedor collectively
agreeduponagroupof humans,” [106].
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”The nameicon hasbeenadoptedasa genericterm usedfor all the pic-
turesthatsit on a GUI desktop.However, not all of thosepicturesareactually
icons. In fact,many of themarenot easilyrecognizableor in somecasesare
simply commerciallogos. [. . . ] Iconsandotherkindsof signsmaytransform
into a differentkind at differentmomentsin time. Computericonsarea good
exampleof this. Someiconslikefoldersandmailboxescanbebecomeindices
whenthey serve thefunctionof alertingtheuserthata folder have [sic] been
openedor thatnew mail hasarrived. Thepicturesarestill iconsin the sense
that they still have a similarity with therealobject. They becomea new kind
of sign(index) becauseof their communicativeaction. In fact,somecomput-
ersusesoundsof animalsor musicalinstrumentsthat areconsideredicons.
However, thespecificpurposeof alertingtheuserof aspecificsystem’sstatus
classifiesthosesounds,no matterwhatthey soundlike,asindices.[. . . ] Also,
it is importantto notethatwhenpicturesarenotagoodrepresentationof areal
object they will only becomea symbol that representsa specificfunction of
thecomputer. Thereis thechancethatin suchaninstance,othermoreconven-
tional methodsof representationlike simplewordsmight bebettersuitedfor
thetaskthananunrecognizedpicture” [106].

ElkinsrecognizestheparallelsbetweenGUI iconsandheraldry. For him, ”themoststriking
similarity betweencomputerscreensandheraldicfantasiesis the presenceof emblems,
because’icons’ on computerscreensarenothing other than little pictureswith attached
explanatorytext” [160, p. 210].25

As GUI ”icons” arenot iconic but emblematicandsymbolic, andin orderto avoid confu-
sionwith thesemioticterminology, I will inventanew namefor ” icons” in hypertext: When
an” icon”, ”bullet”, ”animatedGIF”26, ”clipart image”,”thumbnail” or othersmallpicture
is usedin a hypertext asa link marker, I will call it GraphicalLink Marker (GLM)27. Ac-
cordingly, onecouldspeakof TextualLink Markers(TLMs) in orderto underlinethat the
link marker is not a graphicalelement,suchasGLMs, the submitbutton of a form, or a
pull-down menu. This way I hopeto avoid the tanglingterminology– asbuttons,icons,
links andanchorsareoften usedinterchangeably, or in a confusingmanner;e.g.: ”If the
intendedmeaningof a buttonis expressedgraphically, wespeakof anicon” [248, p. 264].
In fact,theiconocityof aGLM (in relationto its symboliccharacterandits indexicality) is
aninterestingquestion.

Laureldoesnotspeakof iconocitybut of mimesis28: ”It is acertainkind of representation.
It is a madething,not anaccidental,or arbitraryone:usinga pebbleto representa person
is not mimetic,usinga doll is” [308, p. 70].

CurrentGUIs usemimesison a generalbasis,e.g. to show that the wastebasket contains
files, it is shown asfull of paper. Jornaandvan Wezelstatethat, ”from a semioticpoint
of view, at leastin the Peirceansense,this implies that, for example,iconsapproachthe

25In Goodman’s terms,thedesktopis a mixedmetaphor, combiningvariousroutesof referenceinto a single,
almagatedimage, cf. [195, p. 55-70]. For Elkins,desktopsareevennotationsin thestrict sense,”as they restrict
theuserto certainsequencesof operations— closingandopening,clicking, moving duplicatinganddeleting—
thatcrossthesurfaceof thescreenin a mannerutterly unlike writing” [160, p. 211]. Yet Heraldrycannotnot be
spokenor written without usinga naturallanguage,and,evenif thespecificsymbolscanhave rich connotations,
it canonly signify emblematically, notnarratively: ”L’emblèmeestunsignifiantqui apoursignifiéunindividu ou
un grouped’individus; le symboleesun signifiantqui a poursignifiéun concept,unenotion,uneidée” [415, p.
36]. Thegrowing iconocityof theGUI icons(seefigures4.2, 4.3) isafurtherargumentagainstElkin’scomparison
with heraldry.

26AnimatedGIFs– smallclips of moving images– aremorerelatedto ”Vexierbilder” or PuzzlePicturesthan
to film or video.Therefore,I seethemasGLMsratherthanastime-basedhypermedia.

27If the text sizeis setto ca. 12 points,theheightof GLMs in relationto text sizehardlyever exceeds10:1.
Biggerpicturesareseldomlyusedaslink markers. This ratiocoincideswith heraldryandGUI iconsalike.

28In Greek,mimêsismeansimitationandis relatedto mimos, themime.



CHAPTER4. READING THE SIGNSOF THE WORLD WIDE WEB 160

ideal of mimesismore than symbols. Apple and the Microsoft Corporationintuitively
followed this roadin developingthe windows andicon environmenton PC’s”29 [263, p.
494]. However, thereis still potentialto elaboratemimesisin the desktopmetaphor:A
consequentialuseof themimesisprinciple,to stickwith ourexample,wouldbeto indicate
theuserby thesizeor shapeof hiswastebasket howfull it really is.30

However, Nadinclaimsthatthereisanoptimumin thetransitionfrompictographic/concrete
to abstract,asshown in figure4.1.

Figure4.1: Transitionfrom pictographicto abstractrepresentationtypes.Source:[375].

An interestingstandardizationeffort for GLMs combinedwith aworkaroundof typedlinks

is QBullets .

Thesearefreely available(partly animated)GIFsthatcanbeplaceddirectly aftera TLM.
In thecaseof theabovelink (accessiblefrom theelectronicversionsof thisdissertation)to
theQBulletsWebpage,I haveplacedthebullet ”OutLink” afterthelink marker, in orderto
indicateanexternallink. Thefull list of bullets includenavigational,multimedia,content,
andnet serviceissues.Thesecategoriesarenot very consistentandthe only semantical
link typesare”definition” and”info” (seesection3.5). However, someof themoreuseful
arethebulletsfor links thatopenanew window, a form, adownloadprocess,amailto, etc.

29Notehow difficult it is to follow thedistinctionbetweensemioticandGUI iconsin thisquote.
30In relationto thewastebasket, theprocessof discardingdocumentscanalsobepresentedsymbolically, in an

actioncallederase/discard,cf. [375]. The virtual wastebasket wasimplementedin GUIs to supportthe human
needto disposeof objectswithout immediatelyremoving thembeyondrecovery. Anothersafety-netin computing
thatwhich is not basedon real-world experienceis theundocommand.It is amagicfeature,seesection3.6.

http://www.matterform.com/qbullets/index.html
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A technicallymoreelaboratedimplementationbasedon the sameideais the HyperScout
project[536] (seefigure3.16).

The integration of hypertext navigation tools into the latestgenerationof file managers
(e.g.,MS Windows Explorer; KDE Konqueror;Finder in Mac OS X) indicatesthat the
OS developershave a stronginterestin the convergenceof Web browsersandfile man-
agers.It seemsthat thenotion that ”every informationseekingtaskin a computersystem
is a navigationalprocess”[142, p. 8], andthe integrationof the Hypertext Functionality
approachhave beenwidely accepted.Thus,any researchregardingnavigationin non-text
hypermediashoulddraw uponthefindingsconcerningfile representationandnavigationin
GUIs, cf. [14,235,345] andthesemioticapproach,cf. [9,373,11,128,502].

Dieberger describesthe developmentof file representationsfrom the file-nameover the
genericfile icon to typediconsand further to documentproxies(seefigure 4.2): ”Such
proxiesareofteneasierto identify onthescreenthaniconswith names.[. . . ] Thechallenge
is to enrichuserinterfaceswithout overloadingthemwith somuchinformationthat they
getunusablebecauseof ’informationclutter”’ [142, p. 61-62].

Figure4.2: Developmentof objectrepresentationsaccordingto Dieberger[142, p. 61].

UnderLinux, KDE’s Konquerorcreatesanddisplaysproxiesof commonimageformats
for local files automatically. As downloadingtimeson the Internetget morereasonable,
this thumbnailfeaturecanbe expectedto becomevery useful for the WWW, be it in a
visual history list or for GLMs. Houdeand Salomonsuggesta new generationof rich
andflexible file interpretations,basedon meaningfulcontainers,scalerepresentationand
selectiveemphasis(figure4.3).

ThisdevelopmentisexactlywhatBrowndescribedasthetransitionfromsymbolicto iconic
interfaces,cf. [77]. Thus,”icons” arefinally becomingiconic, after all. Houde/Salomon
extendtheschemeby addinga symboliccomponent:A framefor a bitmapimage,a TV-
screen-layoutfor a videoclip anda cubefor a 3-D animation.The resultsarecompound
signsin Neurath’ssense:TV-screen-layoutplusteacupmakesvideoclip thatstartswith a
shotof a teacup.Yet, theirGLMs donot show athird categoryof crucialattributes,thatis
imagesize,clip duration,numberof page,resolution,etc.,all of themrelatedto file sizes.
In Brown’s terminology, theseshouldprobablybe called indexical, or naturalqualities.
Houde/Salomon[235] proposescaleto indicatefile properties,but two majorreasonsspeak
againstthis: First, thedependency on theuser’s monitor resolutionandsecond,Neurath’s
iterationrule for showing quantitative data: This rule saysthat to representa relationof
1:4, the samesymbolshouldbe shown four timesin a row ratherthana symbolthat is 4
timesasbig, cf. [385,50].

In thesystemthatI envision, theGLM of afilm clip couldshow its first shot31 on thefirst,
or iconic level, combinedwith a symbolfor thefile typefilm clip (e.g.a film strip) on the
secondlayer. Accordingly, a PDFfile would show its first pagewith a dog-ear, indicating
thatit is anelectronicpaper. Thecomponentsthatinfluencethedownloadingor consuming
of themedium,e.g.file size,lengthof sound-clipsandfilm clips,imageresolution,numbers

31”The cinematicminimal linguistic unit is theshot,aniconicandindexical semanticallyrich element,which,
in semioticterms,is theequivalentof a linguistic enunciation”[330].
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(a)Genericfile icons,applicationicon,documentproxy

(b) MeaningfulContainers:3D-model,videoframe,bitmapimage

(c) Preserving
scale:book,poster

(d) Flexible views, e.g. bitmap
emphasis

Figure4.3: Developmentof objectrepresentations.Source:[235].

of pagesin PDF-files,etc,shouldbeshown onthethird levelof theGraphicalLink Marker.
Following Neurath[385], I think that the quantitative dataon the third level of the GLM
shouldnotberepresentedby thesizeof theGLM, but by thequantityof integratedsymbols.
The symbol for 100 kilobyte, for example,could be a square■ borrowed from the GUI
downloadingbars:For film clips, an invertedsquarestandsfor every minuteof duration,
as in the GLM of figure 4.4a. A photo is held by an increasingnumberof sticky tapes,
accordingto its size(4.4c), a text documentby a numberof stackedpapersheets,etc. The
metricmustbechosenin a way thatonly in rarecasesthemaximumof thesequantitative
exceedssevenpieces(thelimit of itemsthatcanbegraspedat a glance,cf. [144]).

For Houde/Salomon’s exampleof book vs. poster(fig. 4.3c), I proposeto replacescale
by quantitative symbolsfor pages,resp. for resolution. Another importantissuein the
designof GLMs is the representationof other the link attributes,suchas type, multiple
destinations,lastvisit etc.Drawing from theinsightsgatheredin thesectionson semiotics
andhypertext theory, I proposethat GLMs shouldbe ableto show theseattributeseither
graphicallyin a pop-up(seefigure 3.16for suchan implementation).Yet, the GLM can
onlydisplaythreeattributesatatime,followingthebasicconceptof Neurath’sInternational
PictureLanguage,or ”Wiener Methode” that informationalpicturesshouldnot contain
morethanthreelevelsof signification:

”Ein Bild, dasdie Regeln desSystemsgut anwendet,gibt bei der bildlichen
DarstellungeinerAussagealle wichtigenTatsachenwieder. Auf denersten
Blick siehtmandasWichtigste,auf denzweitendaswenigerWichtige, auf
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(a)GLM for Film Clip (b) Original im-
age, Copyright by
http://www.parkviewmc.com/

(c) GLM for ImageFile

Figure4.4: GraphicLink Markers.Source:basedon [235] and[385].

dendrittenEinzelheiten,auf denviertennichtsmehr– wennmandannnoch
etwassieht,ist dasLehrbild schlecht”[50, p. 20].

Thus,theusermustbeableto decideatany timeto changeto theview heprefers,showing
the attributestype (e.g. in a color/symbolcode), quantityof links from onelink anchor
(e.g.by quantityof arrow symbols), lastvisit (brightness,hue,etc.)on thethird layer.

4.7 The Commercialization of the Inter net

It is commonlyagreeduponthateCommerce,theexpansionof theInformationTechnology
branch(sometimescalledWintelism, [69]) andtheincreasingcapitalmarketorientationon
New Marketshave changedour economy, cf. [111], [437], [331]. TheNew Economyphe-
nomenon,if understoodon a macroeconomiclevel, haspromisedhighernon-inflationary
economicgrowth dueto increasesin productivity causedby the digital revolution. Evi-
denceput forward by mainstreamprotagonistsof the New Economysuggeststhe endof
theeconomiccycleandpermanentstabilityof afinance-ledregimeof accumulationon the
basisof thedigital productionparadigm. However, Scherrer[470] reasonsthatsomebasic
causalrelationshipsof sucha regime,especiallytheconnectionsbetweeninvestmentand
profits; profits andwealth; andwealthandconsumptionseemtoo fragile for suggesting
thata stablenew regimeof accumulationhasemerged. For him, the New Economythe-
sis suffers from seriousproblemsin measuringproductivity in the serviceindustriesand
seemsto bebasedon massive borrowing by bothcompaniesandhouseholds,whosedebts
now standat a recordhigh,cf. [165]. Beforetheterroractsof September11th, andtheyet
unpredictableeffectson theworld economy, it seemedthattheexpansionof thelate1990s
cameto anend,andthecrisis of theNew Marketsseemedthe major threatfor theworld
economy.

The WWW hasseena vast commercializationsincethe mid-90sof the last century. It
hasbecomea tradingplatform for many goodsandservices.While the retail sectorcon-
sistsmainlyof books,CDs,andelectronicdevices,thebusiness-to-businesssector(b2b)is
estimatedto grow ona muchlargerscale.

But the New Economyin the strict senseof the word is basedon the commercialization
of intangiblegoods,broadlylabledasinformationgoods,cf. [481, p. 3]. Thesegoodsare
producedwith high fixedcostsbut negigiblemarginal costs,which hasimportantimplica-
tionsonproduct-pricingandintellectualpropertyprotection.Informationis furthermorean
”experiencegood” [481, p. 5] asconsumersmustexperienceit to valueit. Thisexperience
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is basedon access,not on propertyownership.This shift from ownershipof assetsto the
paymentfor the right to accesstheassetsof othersis theprincipleof whatJeremyRifkin
calls the ”HypercapitalisticEconomy”[437]. Ownership,saysRifkin, is seentodayasa
limit to anindividual’sandsociety’s ability to adaptto change,ratherthanancompetitive
asset.

As theconsumerdoesnot know whethera purchasedinformationis really worth its price
in advance,brandinghasbecomeoneof the key factorsin the ”Economyof Attention”:
”Image is everythingin the informationbiz, becauseit’s the imagethat carriesthe brand
nameandthereputation”[481, p. 6]. For NaomiKlein [278], thebrandis thecoremeaning
of themoderncorporation,whereastheadvertisementis only onevehicleusedto convey
thatmeaningto the world. Whatmadeearlybrandingefforts in the last third of the19th

centurydifferent from morestraightforward salesmanshipwas that the market wasnow
beingfloodedwith uniform mass-producedproductsthatwerevirtually indistinguishable
from oneanother. Competitivebrandingbecamea necessityof themachineage– within a
context of manufacturedsameness,image-baseddifferencehadto bemanufacturedalong
with theproduct.Sotheroleof advertisingchangedfrom deliveringproductnewsbulletins
to building an imagearounda particularbrand-nameversionof a product. The first task
of brandingwasto bestow propernameson genericgoodssuchassugar, flour, soapand
cereal,which had previously beenscoopedout of barrelsby local shopkeepers. In the
1880s,corporatelogoswereintroducedto mass-producedproductslike Campbell’s Soup,
H.J.HeinzpicklesandQuakerOatscereal,cf. [278]. A similar strategy hasbeenapplieda
hundredyearslateron electroniclinks anddigitalizedinformation.Thus,it seemsthat the
creative potentialof theEconomyof Ideasis still captivatedby intellectualpropertylaws
basedon the assumptionthat– for information32 too – valueis basedon scarcity, aswill
be shown in section4.7.2. Sections4.7.4and4.7.5will show that– beyond the invisible
editing33 techniquesof Websites,suchasinternallink structures– a myriadof disturbing
techniquesis beingdevelopedto manipulatethehypertext user.

4.7.1 eCommerce

Shortlyafter its conception(seesection3.1.17), theWeb hasbeendiscoveredasa global
marketplaceof unprecededgrowth. Theconsequentcommercializationof theInternethas
ledto agreatrangeof changesanddevelopments,suchasmassiveincreasesof advertising,
iMarketing(includingkeywordsellingandusertracking),copyright andotherlegal issues,
spammailingsetc. In this section,I want to concentrateon the implications,challenges
anddangersof eCommercefor the World Wide Web. As shown exhaustively in sections
3.1.17and4.2.3, the Web is a rathersimple,but incrediblyhugehypertext systemthat is
navigatedbut millions of peopleusingoneof thestandardbrowsers.

Thus, I think that the main challengesfor eCommercefrom the viewpoint of Hypertext
Semioticsare:Firstly, it hasto adeptto thestrengthsandweaknessesof hypertext in gen-
eral, just becausethe WWW is a hypertext environment. Secondly, it hasto copewith
the problemsthat comefrom the technicalshortcomingsof HTML. Thirdly, even after
theadventof XML, eCommercewill still beconfrontedwith a dynamic,unmonitoredand
decentralizedinformationspace.

As outlinedin section3.7, hypertext navigationcannever bestudiedin isolation,because
thereis no clear-cut line betweenpure informationnavigation, decision-making,object-
identificationandexploration,cf. [174,512].

32Thecommondifficultiesin definingtheconceptof ”information” havebeendescribedin section3.7.9. Hart-
mannpartlyadoptedBarlow’s trichotomicdefinitionof informationasanactivity, a life form, anda relationship,
cf. [29,30]. He links theideaof informationasa relationshipwith the”Gegenüberstellungvon Arbeit undInter-
aktion,überdie JürgenHabermasseineTheoriedeskommunikativenHandelnsentwickelt hat” [221, p. 50].

33Invisible editingis a termborrowedfrom Cinematography, cf. [360,93,63].
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As shown by many usability studiesandevenmoreDotComfailures,adaptinghypertext
for eCommerceis far from atrivial task:”Spaceis theopportunity;placeis theunderstood
reality” [218]. Hypertexts have beenconceptualizedas information spaces,not market
places.TheSocialNavigationapproachhastakenthesefactsin account(seesection3.7.8).

After half a decadeof eCommerce,it seemthat thedirectcommercialpotentialof hyper-
textssuchastheWWW havebeenoverestimated:An explorativenavigationmaywell find
its adequate(andrewarding)endin the feeling that ”I have seenenough!”. Even though
no concretetransactionhasbeenmade,theacquiredknowledgemaywell leadto a future
buying decision(be it online or off-line). The successfulwayfindingnavigation leadsto
a destination(”Here it is!”). The endpoint of a navigation, e.g. certainproduct,canbe
pre-definedor emerge in the courseof navigating/exploring. Whenthe userhasreached
this tangible”successpoint” in gatheringinformation(cf. [147, 449, 448]), thereis a vast
changeof rhetoricthatseeminglyhasnotbeenmasteredby currentWebDesigntechniques,
cf. [391].

This changeof rhetoric takesplaceat the very point of the buying decision. While the
finding of a product(in the supermarket aswell as in an online store)is an act of navi-
gation, the purchaseof the productis a dialecticalprocessof negotiationthat leadsto a
contract.This distinctionis, of course,relatedto Norman’sdichotomyof world metaphor
vs.conversationmetaphor34, cf. [395]: ”Statedin semiotictermsonecansaythat in these
situationsthe structureandsign in the designof the interfacehamperadequatesemiosis
(understanding)”[263, p. 488].

In the context of homepagedesign,applying the rulesof an appropriatecodewhich is
familiar to the interpreteris thekey to success.This is a processwhich Peircereferredto
asabduction(a form of inferencealongwith deductionandinduction). As Mick notes,
abductionis particularlypowerful if the inferenceis madeaboutsomeoneor something
aboutwhomor which little moreis known, cf. [358, p. 199], [442].

Fromtheviewpointof hypertext semioticsin a commercializedInternet,the(commercial-
ized)distribution processof digital texts andmp3-filesis not a greatdealmoreinteresting
thanthe computer-supportedretail of tangiblebooksandCDs. The moreelaboratedthe
electronicgoodsandservicesget,themoreneedfor this kind of researchwill arise.With
theevolution of theWWW andeCommerce,the focuswill shift from ”how to deactivate
the back-button in order to inhibit the usersto leave our corporateWeb site?” to ”how
canwe make moreusefultools usinghypertext functionality?” At the moment,disputed
copyright issuesandintellectualpropertyclaimsaregreatobstaclesin thefull evolvement
of a new economy.

4.7.2 Intellectual Property and Copyright

Copyright issueson the Internethave becomesomethinglike a scienceof its own right.
While in the early daysof the Internet,everythingwasallowed in the virtual space,law
andorder (andthosewho believe to representit) have enteredthe arena,cf. [292, 266].
Hypertext authorsandotherproducersof ”soft property” areawareof the difficulties to
market their work andseemto bemoreinterestedin theavailability thantheprotectionof
thematerial.But ”unfortunately, neitherthecompaniesthey work for nor thelawyersthese
companieshire haveenoughdirectexperiencewith non-materialgoodsto understandwhy

34”Characteristicsof theworld metaphorarethatit consistsof objects,thatmanipulationof objectsis possible,
that onecanact asif onewerein the world andthat oneexperiencesa feeling of direct engagement.Its most
emphaticaspectis its directness.[. . . ] Propertiesof theconversationmetaphorarethatit is indirect,thatis to say
a userhasto make a mentalmodelfor communication,that it requires(complicated)expressionsto make things
clearandthat it normallydemandsa rigid syntax.In theconversationmetaphoronealsomaydistinguishseveral
layersof granularity, thatmaybecalledlow andhigh level languages”[263, p. 487].
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they aresoproblematic.They areproceedingasthoughtheold lawscansomehow bemade
to work, eitherby grotesqueexpansionor by force.They arewrong” [29].

Barlow draws a shorthistory of economicdevelopmentfrom the darker partsof human
history, whenthepossessionanddistributionof propertywasa largelymilitary matterand
”propertywasthedivineright of thugs”to the”dawningof theIndustrialRevolution,when
humanitybeganto focusasmuchon meansasends”.It wasthenthattoolsacquiredanew
socialvalueand”to encouragetheir invention,copyright andpatentlaw weredeveloped
in mostWesterncountries”[29]35. At the beginningof the 21st century, it is possibleto
createuseful tools that never take physicalform. So peoplehave startedpatenting”ab-
stractions,sequencesof virtual events,andmathematicalformulae– themostunrealestate
imaginable”.Barlow concludeshis synopsisof economichistory:

”In certainareas,thisleavesrightsof ownershipin suchanambiguouscon-
dition thatpropertyagainadheresto thosewho canmusterthelargestarmies.
Theonly differenceis that this time thearmiesconsistof lawyers. Threaten-
ing their opponentswith theendlesspurgatoryof litigation. [. . . ] They assert
claim to any thoughtwhich might have enteredanothercraniumwithin the
collectivebodyof thecorporationsthey serve. They actasthoughtheseideas
appearedin splendiddetachmentfrom all previoushumanthought.And they
pretendthat thinking abouta productis somehow asgoodasmanufacturing,
distributing, andselling it. [. . . ] Humanshave not inhabitedcyberspacelong
enoughor in sufficient diversity to have developeda SocialContractwhich
conformsto thestrangenew conditionsof thatworld. Lawsdevelopedprior to
consensususuallyfavor thealreadyestablishedfew who cangetthempassed
andnot societyasa whole” [29].

For Barlow, the widespreaddisregardfor commercialsoftwarecopyrights (who cancan
honestlyclaim to have no unauthorizedsoftwareon her/hisharddisk?) is the prototype
examplefor sucha profounddivergencebetweenlaw and social practicewhich ”stems
from alegislativefailureto understandtheconditionsinto which it wasinserted”[29]. And
asunboundedintellectualpropertyis verydifferentfrom physicalproperty, it cannolonger
beprotectedasthoughthesedifferencesdid not exist:

”The centraleconomicdistinctionbetweeninformationandphysicalproperty
is that informationcan be transferredwithout leaving the possessionof the
original owner. If I sell you my horse,I can’t ride him afterthat. If I sell you
whatI know, webothknow it” [29].

Barlow contributesto defininginformationby calling it anactivity (informationis a verb,
not a noun),a life form (informationwantsto be free and to change)andasa relation-
ship.Therelationshipof thesenderandthereceivermakesdatainformation,asit is found
meaningfulwithin a mentalcontext. While exclusivity of informationhasa value(e.g. in-
siderknowledgeonthestockexchange),”mostsoftgoodsincreasein valueasthey become
morecommon.Familiarity is animportantassetin theworld of information. It mayoften
be true that thebestway to raisedemandfor your productis to give it away” [29]. Thus,
for Barlow, ”the bestway to protectintellectualpropertyis to act on it. It’ s not enough
to invent andpatent;onehasto innovateaswell. Someoneclaimsto have patentedthe
microprocessorbeforeIntel. Maybeso. If he’d actuallystartedshippingmicroprocessors
beforeIntel, his claim would seemfar lessspurious”[29]. Six yearsafter his seminal
article [29], Barlow revisits his Economyof Ideasandrepeatsthat ”noncommercialdis-
tribution of informationincreasesthesaleof commercialinformation. Abundancebreeds

35In 1710,theStatuteof Anne,theworld’s first moderncopyright law, passedtheBritish parliament,cf. [30].
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abundance”[30]. Accordingly, hepredictsthat ”therewill beno propertyin cyberspace”,
but only aftertheunwantedwar againstthosewho try to protectit by anachronisticmeans
hasbeenwon.36

PamelaSamuelsontakesasimilarpointof view, claimingthattherobustnessandefficiency
of the Internetasa communicationsmediumis a productof its presentend-to-end,open,
nondiscriminatoryarchitecture,cf. [461,462].

”Computersare not only more valuableto peoplebecausethey can so
quickly andeasilycopy informationfrom disk to disk,but theeaseof copying
enablesmany beneficialnew usesof informationthatcopyright ownersneither
needto nor oughtto beableto control [. . . ] Theagendaof a new politics of
intellectualpropertyobviously needsto beaboutmorethanjust opposingthe
high protectionistinitiativesof copyright industrygroups. It needsto have a
setof affirmativepolicy objectivesof its own. Articulating a positive casefor
anopeninformationenvironmentis probablythesinglemostimportantthing
thenew politicsof intellectualpropertymightdo” [463].

For her, innovationandcompetitionwould bestifled if mandatedtrustedsystemsbecame
the law. Moreover, themarket for digital informationproductswould bevastlysmallerif
everypieceof informationmustbetightly lockedupat all times.

Therealchangefrom the”old” to the”new” economycanonly take place,onceexclusive
propertyfor ideasis givenupin favor of anactiverelationshipof thosewhosharetheideas:

”Relationship,alongwith service,is at theheartof whatsupportsall sorts
of othermodern,thoughmoreanonymous,’knowledgeworkers.’ Doctorsare
economicallyprotectedby a relationshipwith their patients,architectswith
their clients,executiveswith their stockholders.In general,if you substitute
’relationship’for ’property,’ you begin to understandwhy a digitized infor-
mation economycan work fine in the absenceof enforceablepropertylaw.
Cyberspaceis unrealestate.Relationshipsareits geology”[30].

Theanalogonto Napster.com(or what it originally represented)in thetext world areplat-
formssuchastextz.comwho considerthemselvesthe ”&” in ”copy & paste”andarenot
interestedin ”constitutinga canonicalbodyof historicaltexts by authorssoclassicalthat
they’veall beenwatchingthegrassfrom below for almosta centuryof posthumouscopy-
right [nor in] htmlifying freely available books into unreadablesub-chapterizedhyper-
chunks”37. Yet, onething is to make ASCII texts availablefor downloadandanotheris
linking to nodesthatmaychangeits contentswithoutprior notification.Non-hypertext that
is publishedon theWebsharesonly partof thedifficulties that is connectedwith linking.
Is theownerof a link responsiblefor thecontentof thelink target? Copyright andrespon-
sibility issuesfor hyperlinksarebeginningto fill theorderbooksof law firms,becausethe
jurisdictionvariesbetweencountriesandguidelinesarerare38.

36”It’ s a pity that entertainmentmogulsare too wedgedin to the pastto recognizethis, becausenow they
arerequiringus to fight a war anyway. Sowe’ll fattenlawyerswith a fortunethat couldbespentfosteringand
distributing creativity” [30].

37Citedfrom textz.com’s missionstatement.Thewell known ProjectGutenberg makesonly texts availableare
thatweretakenfrom bookspublishedgenerallypre-1923to avoid copyright problems.

38In theUSA, theMotion PictureAssociationof Americahasprevailed in its lawsuit aimedat stoppingWeb
sitesfrom posting– or even linking to – the disc-crackingcodeDeCSS,cf. [30]. Cf. [146] for the situationin
Germany.

http://promo.net/pg/
http://www.textz.com/
http://www.textz.com/
http://www.napster.com/
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4.7.3 Authenticity of Inf ormation

A relatedissueis thatof authenticityof information.Thelossof authenticityin electronic
mediais complementedwith a new feeling of informationavailability (seesection2.7).
Having visualandtextual informationat our fingertips,theability to copy, paste,edit and
reuseit atourwill haschangedour relationshipto authenticity(Greek:authenteô– to have
full poweror authorityoversomething).OntheWeb,informationhasalesser”authenticity
rate”for otherreasons,too: Cybersquatting, thespeculativepurchaseandsaleof potentially
valuabledomainnames,cantaketheform of buyingdomainnamesverysimilar to thoseof
largecompanies,copying theoriginal designandfilling themwith indecentor misleading
materialuntil companiesredeemthename.An evenmoreintrusive methodis, of course,
hackingtheoriginal siteandfilling it with new contents.Until theownerof thesitefinds
out,many usersmaybemisleadand(potential)customersmaybelost thatway.

Thecasewheretheaccused”cybersquatters”hadregisteredthedomainname”etoy.com”
and run it as an artist spacebeforethe ”victim”, eToys, Inc. was even foundedwill be
describedin section4.7.7, adigressionon theToywar.

As describedin section2.7, thestatusof thephotographicdocumentasevidencehasbeen
called into doubtwith the arrival of ”postphotography”.Yet, the manualfalsificationof
photographyis nearlyasold asthemediumitself andthesameholdstruefor therelation-
shipbetweenscriptureandfalsificationof written documents,which washighly common
in the Middle Ages.39 To the samedegreethat the wax impressionof a signetring (an
indexical link to its owner) could verify andseala documentin thosetimes,passwords
andbiometricsnow protectour electronicfiles, seesections3.5 and3.6. Encryptionand
decryptionof datais a kind of coding(seesection2.6) that is asprobablyjust asold as
communicationitself, seefootnote46onpage38. OntheWWW, SSLandS-HTTParetwo
(complementaryratherthancompeting)technologiesto ensuretheauthenticityof informa-
tion: TheSecureSocketsLayer(SSL)is a protocolfor transmittingprivatedocumentsvia
theInternetandworksby usingapublickey to encryptdatathat’s transferredover theSSL
connection.Theotherprotocolfor transmittingdatasecurelyover theWorld Wide Webis
SecureHTTP (S-HTTP).WhereasSSLcreatesa secureconnectionbetweena client anda
server, overwhichany amountof datacanbesentsecurely, S-HTTPis designedto transmit
individualmessagessecurely.

4.7.4 Banners

According to the first HTML Style Guides,bannerswere to be usedto give the WWW
site a conciseappearanceandto provide the useran easyway to returnto the mainpage
(“internalbanners”).At somepoint,however, bannerswerediscoveredasamarketingtool
thatcontainclickableadvertisementsfor otherWebsites(“externalbanners”).This means
that themaintainerof a frequentedsite (“the seller”) canput oneor many bannerson his
pagesandcharge the advertisingcompany (“the buyer”) for this marketing tool. In fact,
this tool serves3 differentgoals:

1. As avisualadvertisementfor thebuyer,

2. As adirectlink to thebuyer’sWebsite,

3. As asourceof incomefor theseller.
39TheGermansystemanalystand”privatescholar”HeribertIllig evenclaimsthataboutthreehundredyearsof

our medieval historyonly exist on paper, cf. [243]. A majorconspirationof this kind, if it ever happened,would
have worked only by the falsificationof all written accountsat a certainpoint of time, a huge”find & replace”
commandappliedto all documents.

http://www.etoy.com/
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The price of the serviceis calculatedaccordingto the numberof impressionsandclicks,
cf. [328, p. 1, 22]. It hasbecomea commonpracticeto includea third party to audit the
countingof thesevariablesin orderto avoid “noncompliance,misstatementandmanipula-
tion”, because“using thesameorganizationto performthecountingandtheauditingis a
clearconflict of interest”[223, p. 19].

For theusers,bannersimply:

1. Additional informationthey never requested,

2. Longerloadingtimesandtheburdenof relatedcosts,

3. Aestheticeffects: Possibleentertainmentas well as annoyance,especiallydue to
animations.

Today, thereis a wholemyriadof variationsof thebanner, includingFlashBanners,Pop-
Ups,Interstitials, Superstitials, Sticky Ads andNanositesemployedin Webdesign.

4.7.5 Keywords

Bannerad keying – a controversialpracticethataccountsfor abouta quarterof thesearch
engines’adrevenue– hasbecomeamajorissuesincenumerouscompanieshavefiled law-
suitsagainstExciteInc., cf. [274, p. 4]. Whena Webusersearchesfor aspecifickeyword,
therights to thatword oftenhave beensold to a specificadvertiserwhosebannerwill ap-
pearon thesearchresultspage.For theuninformeduserwho thinksthatthesearchengine
bringsupadvertisementbannersthatare“related” to therequestedsearchterms,this func-
tion mightseemhandyandrandomatfirst sight.However, Excite,aunit of Excite@Home,
hasat leasttwicebeenaccusedof sellingcompany names– in theform of searchkeywords
– to thosecompanies’businessrivals. Othersearchengineshave beensitting backandlet
Excitetestthatnew legalgroundalone:“Yahoo!Inc., operatorof theNet’s leadingsearch
site,saidit ’doesnotknowingly sellcompany or brandnamesto acompany’scompetitors.’
A spokeswomanat Infoseek,the searchservicebehindWalt Disney’s Co.’s Go Network,
saidthe firm doesnot sell company namesassearchkeywordsthat promptcompetitors’
bannerads. LycosInc. givesfirms first rights to buy their trademarked names,andwill
handover a nameto the trademarkowner even if anothercompany hasalreadybought
it,” [274, p. 4]. RealNames,aservicethatmapskey phrasesto Webpagesandpassesthem
on to thebrowserstatesthat”K eywordsCANNOT beresold[sic]. If registeredKeywords
fail to complywith theKeywordSelectionPolicy, they will berevokedandregistrationfees
will not berefunded”(RealNamesWebsite,www.realnames.com, asof June15th, 2001).

Endingwhatis arguablythelastbastionof advertising-freecontentonline,RemarQCom-
munitiesInc. beganselling keywords in its discussiongroupsin 1999. The provider of
Internetdiscussionservicesto morethan1,000ISPsandWeb siteslaunchedMidstream
Marketing in lateAugustof thatyear: “The programletsadvertisersbuy keywordswithin
any combinationof of RemarQ’s 30,000discussiongroups. Under the plan, a keyword
boughtby an advertiserwill be highlightedin blue if mentionedin a messagepostedon
a discussion.A click-throughleadsto the advertiser’s Web site” [276, p. 3]. According
to the senioranalystof new mediaat ForresterResearch,Cambridge,MA, “Community
traffic hasbeenbothattractive andproblematic”for advertising,“attractive in thatyou get
enthusiastsin nicheareas”40, but problematicbecauseof its lackof control: “For example,
advertisers’keywordscould show up in a debateof which they want no part.” A simple
examplefor suchaninstancecouldbe:An advertiser(A) hasboughttheword“experience”

40LisaAllen, citedin [276, p. 3].

http://www.realnames.com
http://webopedia.internet.com/TERM/S/SUPERSTITIAL.html
http://webopedia.internet.com/TERM/S/SUPERSTITIAL.html
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to link aWebsitepromotinghisplumberservices(He thinksthattheplumbingexperience
of threegenerationsis his company’s mayorasset).In a postingto anAsianfood discus-
siongroup,a user(B) writesabouthis visit to a SushiRestaurantandconcludeswith the
sentence“This wastheworstexperienceof my life”. After themessagehasbeentransmit-
tedto theserver, it is manipulatedby a routinethatmakestheword “experience”thenode
for ahyperlinkto A’sWebsite.41 For thereadersof this discussiongroup(N), it mustnow
seemthatB hadcreatedthelink.42

A
Advertiser

B
User

Midstream Marketing
Program

keywords

discussion group

postings

keyword highliting
and posting process

N
All Users

Manipulation

discussion
group

Figure4.5: MidstreamMarketingProgram.Source:basedon [276].

In [382], I have presenteda semioticanalysisof a link injection to a postingthat con-
tainedthe keyword visa.43 I showed that, in the genealogyof Katz andFodor [270], one
semanticmarkerhasbeenexchangedfor another(asdemonstratedin fig. 4.6). Thusall im-
plied semanticmarkerson thepathto therelative selectionω1 becomefalseconnotations.

Themanipulationprocessshown in figure4.5hasthefollowing consequences:

1. Theinappropriatelink altersthemeaningandtheauthenticityof theoriginalphrase.

2. On the syntagmaticaxis, the word ”experience”is part of the syntagmaticchain
”worst experience”. Thus, a relationshipbetweenthe syntagmand the intended
signifiedof /experience/is produced.44

3. Whenfinding out abouttheunintendedlink, B will be (at best)surprisedaboutthe
outcomeof his posting.

41“Thesemessagesarenot postedin real time, in contrastto chatsthat take placein an immediateor live
environment“[276, p. 3].

42As “thereis noadnext to thewordor obtrusive commercialmessage“[276, p. 3].
43”In apostingto RemarQ’sdiscussiongroupHome+ Regional + Americas+ Latin America+ Latin America

– Travel, a userwrites the following text: ’My fiance,who is a citizenof Kyrgyzstan,andI would like to go to
Venezuelain January. Wewill have abouttwo weeksin theUS beforeour departure.Shewill needto getavisa,
andwe would appreciatehearingothers’experiencesin gettingvisasfrom their embassyin theUS.’ Stunningly,
theword visa, which hasobviously beensoldto thecreditcardcompany, leadsto http://www.visa.com/! As no
otherinformationis given [276], it mustseemto userswho arenot awareof this ’program’ thattheauthorof the
postinghascreatedthelink himself” [382, p. 238f.].

44Theuseof ”f alsesignifiers” hasbeenexemplifiedin Stastny’s Analysisof Kubrick’s film ”EyesWide Shut”,
cf. [507].
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Figure4.6: Katz FodorTreefor /visa/.Source:[382, p. 239]

4. The insertionof links might antagonizeN (including B) who fear the invasionof
privacy or unwantedcommercialintrusion.

While the first two impactsaffect the meaningof the text, all othershave direct results
outsidethesemioticworld. Semioticsis interestedin thesignasa socialforce.According
to Eco,thelogical problemof lie or wrongnessis a pre-,or post-semioticone,cf. [153, p.
73]. For Nöth, however, thequestionwhethersignscanlie is animportantsemioticissue,
cf. [397].

Interestingly, the unwantedeffect for A only takesplacein casethat the keyword is used
in a negative (or inappropriate)context, whereastheunwantedeffectsfor B andN always
take place.Theonly casethat thetext cankeepits original meaningis, whenthekeyword
is a uniquename.Onemight think that, if the InternetbookstoreAmazon.comInc. buys
thekeyword“Amazon”,thehyperlinkmustalwaysleadto theright place,becausea name
servesasa “label”. On the otherhand,Eco [155] hasshown that namesin generalare
exceptionallyhomonymousandcanonly work in apredefinedcontext, asystemof semantic
entitieswhich mustcorrespondto a systemof cultural entities,cf. [155, p. 176ff.]. Evenif
/Amazon/is meantto signify a company name(not themythologicalfigurenor theSouth-
Americanriver), it might well be that B writes abouta coffee shopin New York or a
travelingagency in Brazil.

Yet, the ideaof generatingprofits from link injection still seemsto be on the agendaof
iMarketers:Accordingto BrowserWatchNews, Microsoft Corp. backedaway from plans
to include the ”Smart Tagsfeature” in Windows XP’s InternetExplorer 6 in June2001
only afterweeksof outragedcriticism.45 TheSmartTagsfeaturewould allow thebrowser
to turn any word on a Websiteinto a link at Microsoft’sdiscretion.That link, without the
Websiteauthor’sknowledgeor consent,couldleadto a Microsoft siteor, conceivably, the
siteof a Microsoft partneror evenanadvertiser.

Theseexamplesshow a(partlyunnoticed)replacementof informationby commercialcon-
tent in theWWW. In the lastsections,I presenttwo bellicosedigressionson this subject,
oneabouttheBrowserWar, adisputewhichhasbeengoingonfor yearsnow, andtheother
oneonanelectronicBlitzkrieg thatis known to InternethistoriansastheToywar.

45Microsoft spokesmanJim Cullinan is reportedto have told Reuters:”We have gottenfeedbackin the beta
processandtherearesomelegitimateconcernsthatweneedto addressbeforethis technologyis readyto deliver
onourvisionof theWebfor consumers”[78].

http://browserwatch.internet.com/news/stories2001/news-20010628-1.html
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4.7.6 DigressionI: The Browser War

As discussedin section4.5, RayTomlinsondevelopedtheuser@hostconventionin 1972.
Subsequently, othernetworkschoseotherconventions,”inauguratinga longperiodknown
asthee-mail ’headerwars.’ Not until thelate1980swill ’@’ finally becomea worldwide
standard”[515]. Today, the @ sign may be calledthe Internet’s mostfamouslogogram;
in fact, it hasbecomea quasi-synonym for electroniccommunication.Tomlinson’s con-
vention,from a historicalperspective, seemsto have won the e-mail headerwar for two
importantreasons:First, the@ signwas,of course,not arbitrarily chosenfrom thenon-
alphabeticsymbolsonthekeyboard(seesection4.5), andsecond,ARPANET soonbecame
themostimportantof thenetworks.

Accompaniedby far moresophisticatedbattlemechanismsandvastly heavier armory, a
comparableconflict situationleadto theBrowserWar (seefigure4.7) of the1990s:”The
first networks that werethe foundationof the Internetwent online in the late 1960s.For
thenext 25years,theInternetremainedtheexclusiveprovinceof technocrats.Thebrowser
changedall that, giving real peopleunprecedentedaccessto information” [393]. As de-
scribedin section3.1.17, ”the boomin interestin the Web closelyfollowed the develop-
mentof Mosaic,thefirst graphicalWebbrowser” [346]. NCSA Mosaichadbeenwritten
by Marc Andreessenfor X-Windows andwasreleasedfor the Mac andWindows in the
fall of 1993. In mid-1994,Andreessenco-foundedMosaic CommunicationsCorp. but
hadto changethecompany’s namesoonafter to NetscapeCommunicationsCorp.,asthe
Universityof Illinois claimedthathehadstolenMosaicfrom themanddemandeda name
changeor elsehewouldhaveto quit distributingtheirproduct.By 1996,75%of Webusers
employed the NetscapeNavigator. At that time, Microsoft decidedto enterthe Internet
browsermarket, anddevelopedtherival product– InternetExplorer. Microsoft startedto
includetheInternetExplorerasanembeddedpartof theirmarket leadingoperatingsystem
– MS Windows.Thismaneuver(whichbecameakey elementof theUSGovernment’san-
titrustcaseagainstthesoftwaregiant)showedto beeffective,andsoonNetscape’sbrowser
marketsharecamedown plummeting.

Figure4.7: BrowserWar. Source:[425].

By 1999,Netscapewasbattle-wearyandAmericaOnlineboughtit for $10billion in stock,
with only a third of consumersstill using its Communicatorpackage. JenniferPowell
analyzeshow ”a company thatoncedefinedthewordInternet[could] fall socompletelyout
of therace”: BesidesMicrosoft’shardballmarketingshebelievesthatsomeof Netscape’s
managementandcompany strategiesalsocontributedto its fall, cf. [425].

It is oftensaidthat theBrowserWar hasnegative influenceson Webdesign, aspagesthat
look good on Netscapedo not look so good on Explorer, and vice versa. While these
two browsersstill dominatethe market, the Operabrowser is gaining terrain due to its
impressiveusabilityandspeed.Furthermore,BrowserWatchlistsdozensof otheravailable
browsersfrom ”Act 10” to ”YooZee”.

http://browserwatch.internet.com/
http://www.opera.com
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For Powell, thelessonfrom theBrowserWaris that”Netscape’s’superiority’simplywasn’t
enoughto ensuresuccessastheInternetmarketchangedandgrew” [425]. For Griffin, ”the
new marketplaceof theWorld WideWebis averyvolatileanddynamicone.Gettingto the
topis difficult, but stayingthereis evenharder. In anenvironmentthatchangessorapidly it
wouldseemthatcompetitorstoowouldhaveto bewilling andableto changecontinuously”
[202, Chapteron Marc Andreesen].NielsenandTognazzini’s conclusionsgo further: For
theseusabilityexperts,theWebbrowserhasonly onebig advantage,anyway:

”The basicfunctionalityneededto readanarticleis fairly easyto use,and
evennoviceuserscanview contentfrom acrosstheworld in a reasonablynice
layout. That’s it for the benefits.Browsersfail to supportthe actualtaskof
browsingtheWeb. [. . . ] Within months,thebrowserwasrunningoutof steam,
andprogrammersstruggledto get beyond the confinesof HTML, designed
purelyto displayfixedtext andgraphicspages.TheanswerwasJavaScript, a
hugekludgethatacceleratedthemoveto two-waycommunicationwithin Web
pages”[393]; seesection4.2.

NielsenandTognazziniblameMicrosoft’sintegrationpracticeandNetscape’sdevelopment
strategy in the BrowserWar for the fact that the browser’s capabilitieswere frozen four
yearsagoandthatthecommercialbrowsershavefailedutterly in theirattemptsto keepup
with theincreasingdemandsof Webusers:

”What wentwrong?Microsoft. By forcingNetscapeCommunicationsand
SunMicrosystemsoutof themarket,it eliminatedthecompetition.As aresult,
all competitive pressureto fix theproblemhasbeeneliminated.[. . . ] Maybe
it would have lost in any case,but several releasesof the Netscapebrowser
seemedto have no goal except increasingthe bug count,allowing for more
fancy pageviewing andaddingfeaturesthatdid not facilitateWeb browsing.
Robust codequality and featuresto supportusers’goalstook the backseat,
thusmakingit unreasonablyeasyfor Microsoft to win” [393].

Webbrowsershavegrowninto hugesoftwarepackageswith thousandsof availableplug-ins
andadd-onsin orderto supplyapplicationfunctionalitywithout theneedfor usersto install
further softwareon their computers.On the other hand,”billions of dollars arewasted
every yearin lost productivity aspeoplewait for Web pagesto performdutiesthat could
have beenhandledbetterby a 1984Macintosh-stylegraphicaluserinterfaceapplication”
[393]. NielsenandTognazziniconcludethat ”Web pagesarenot even a goodmetaphor
for accessinginformation [as] several other forms of informationaccessare neededfor
theInternetto reachits potential.We alsoneedbetterwaysof visualizingtheinformation
spaceso that usersdon’t get lost so easily. [. . . ] Enough. Browserskicked off the Web
revolution,but it’s time to retirethemto their rightful placein theComputerMuseumand
getmorepowerful toolsto supportthehoursof work andplayweareall goingto spendon
theInterneteverydayin thefuture” [393].

Yet, most of the future tools that Nielsenand Tognazzinidescribeare neithernew nor
inspiring: ”Insteadof a browserwindow, you’ll have windows onto continuouslychang-
ing datastreams[. . . ] that won’t bring down the Internetbecauseeveryonewill tap into
thesamestream.Broadcastingwill becomea majorplayeron theWeb”; ”Internet ’radio
sets’ that pick up commercial-ladenInternet’broadcasts”’; ”audio-visualreceiverswith
music-on-demandcapabilities”;”movies-on-demand,the greatpromiseof a decadeago,
will finally bea reality, aslongasgreeddoesn’t getin theway”; ”videophoneswill first be
embracedby thesex industry, but it will quickly spread”;”chat roomswherepeopletype
at eachotherwill bereplacedby face-to-facemeetings”.

http://www.javascript.com
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NielsenandTognazziarguethatnew technologiesareneededto getthebestof bothworlds:
”Network computingfreesthe userfrom having to act assystemadministrator, andper-
sonalcomputingdedicatesapowerful systemto beingimmediatelyresponsiveto theuser’s
smallestwhim. Why not cacheapplicationfunctionalityon theuser’s local harddisk and
downloadupgradestransparentlyas they areneeded?”[393]. Indepentlyof the concern
thatany corporationgiventheserightswill usethis ”transparency”46 for its own use,I want
to posea counterquestion:”How arewe going to find, navigateandselectall this new
information,be it movies/programswe want to watch,songswe would like to listen to,
productswewantto buy, or, namesof peoplewe wantto meetonline?”

From the outcomesof this thesis,Web augmentationin the field of hypertext function-
alities is the only way to copewith the new flood of information that will comein via
the new channels(seesection4.2.3). Not only Web browsersin today’s form, but the
simplified hypertext approachthat has enabledthe unpreceededgrowth of the WWW
shouldfind a placeof honour in the ComputerMuseumand leave the field for fourth-
generationhypermedia[62], OpenHypermediaSystems[432], intelligent agentsandthe
SemanticWeb[54].

4.7.7 DigressionII: The Toywar

In Kahin/Keller’scollectionof articleson thecoordinationof theInternet,a wholechapter
is dedicatedto ”domain-ia”, the disputeover Trademarksanddomainnames,cf. [266].
At first sight,theToyway mayseemlike just anothercybersquattingcaseover an”s” in a
domainname.But acloserlook revealsthebizarredetailsof this peaceof Internethistory.

The corporation-mockingInternet artists behind Swiss-basedetoy ”incorporated” their
”business”in 1994andwontheGoldenNicaattheArs ElectronicaFestival – theAcademy
Awardsof the Internetarts– in 1996. In 1999,they wereoffered$516,000for their do-
mainnameandtrademarkby eToysInc.,anAmericanonlinetoy retailerfoundedtwo years
later thanetoy. Speculatingon a higherbid, the artistsrejectedthe offer of the DotCom
whichhadamarketcapitalizationof morethan8 billion dollarsat this time. Consequently,
eToys Inc. filed a lawsuit accusingetoy of unfair competition,trademarkdelusion,secu-
rity fraud, illegal stockmarket operation,pornographiccontent,offensive behaviour and
terroristactivity, cf. [164].

Etoy saw the artistic andpolitical potentialof this mediawar andplayedalong: ”1798
activists, artists,lawyers,celebritiesandjournalistswereselectedandrecruitedbetween
november1999andfebruary2000to join theplayful TOY.army” [164]; seefigure4.8.

TheToywarbrokeoutandworkedon thebaseof ”self organized,multi-level intelligence”.
It wasavirtual war in thesenseof anisomorphoustransformationof thereal-world actions
ontoa battlefieldon theToywarWebsite:

”Lik e a swarmof bees,hundredsof well-informedpeople,industryinsid-
ers,kidsandlegalexpertscontestedtheaggressoroneverylevel (filing counter
court cases,infiltrating customerservice,pr departments,the press,investor
newsgroupsandalsoonthelevel of federaltradecommissionetc.).morethan
300articles(New York Times,Wall StreetJournal,Le Monde,CNN) reported
thestoryand250resistancesitesandnet-shelterswereestablished.47

Theoutcomeof thisbattlewasviewedasavictory of David againstGoliathandcelebrated
with artisticpropagandaworthyof avirtual waroverplastictoys. For etoy, ”TOYWAR was

46VeithRisakhasemphaticallyunderlinedthissecurityissuein ourdiscussionof this section.
47The GoogleWebdirectory hascollectedmuch of the materialunder the category ”Society > Activism >

Media> CultureJamming> etoy”.

http://directory.google.com/
http://www.aec.at
http://www.etoy.com
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Figure4.8: etoy soldierandbomber. Source:www.toywar.com.

themostexpensiveperformancein arthistory:$4.5billion dollars”[164]. Thebill waspaid
by theinvestors:”Within 2 monthstheeToys Inc. stock(NASDAQ: ETYS) droppedfrom
$67(thedaythebattlestarted)to $15(thedayeToys Inc. finally droppedthecase)”[164].
After eToys’ bankruptcy in march2001,KB Toys Inc. purchasedmostof eToys inventory,
its nameandtrademarksandits Websiteaddress.48

48In theirFAQ section,theKBKids.comWebSiteeuphemisticallystatesthat”after somefinancialdifficulties,
eToysdeclaredbankruptcy onMarch7, 2001andshutdown its onlinestorethefollowing day. WeatKBkids.com
look forwardto providing you thegreattoys andservicesyoucameto expectfrom eToys”.

http://www.kbkids.com/help/faqEtoys.html


Chapter 5

Summary

Many peoplewill not even be aware of the fact that there is a differencebetweenthe
signifier /dog/ and its signified, our conceptof the dog. Ferdinandde Saussureseesthe
sign as their interactive totality. From the experiencethat a child will automaticallysay
“dog” whenever it seesa drawing of one,we canseethat theprocessworks in bothdirec-
tions. In the semioticterminology, a sign is to be distinguishedfrom what we often call
a “sign” in colloquial language.Thus,hypertext theoristswho ignorethe key resultsof
decadesof semioticinvestigations(whilst usingthetermssign,text, communication, code,
metaphors, etc.) risk failing to producestateof the art user-centeredresearch.Saussure
hadstressedthat the signifier andthe signifiedwereas inseparableasthe two sidesof a
pieceof paper, they wereintimately linkedin themind by anassociative link, andwholly
interdependent,neitherpre-existing theother.

JacquesLacanwas oneof the main engineersin the conversionof the Saussureansign
model,appropriatingSaussurethroughRoamanJakobsonto SigmundFreud: He related
metaphorto Verdichtung(condensation)andmetonymy to Verschiebung(displacement).

CharlesSandersPeirceofferedatriadicrelationbetweentherepresentamen, theinterpretant
andthe object. Accordingly, signsmight be consideredin themselves,or in relationship
to their object, or finally in relationshipto their interpretants. Thesethreeconsiderations
yield threetrichotomies:asignconsideredin itself mightbeaqualityandthusaqualisign,
an individual thing or event, thusa sinsign, or a law, hencea legisign; the relationof a
signto its objectcanbeaniconic or indexical or symbolical;therelationof thesignto its
interpretantis a rhemeor dicentor argument.

Wilfried Nöth hassubstitutedthe termsrepresentamen, interpretantandobject for more
intuitive terminology: the signvehicle, the senseandthe referenceobject. This concept,
of course,canbeseenasgoingbeyondSaussure’semphasison theparadigmaticandsyn-
tagmaticvalueof a signin its relationto othersigns.Peirce’s secondtrichotomyhasbeen
citedmorethanoncein isolationfrom thetwo othertrichotomiesfor approachesto com-
puterscienceandhypertext theory. An iconic relationis a modein which thesignvehicle
physicallyor perceptuallyresemblesthe referenceobject (e.g. a portrait, a scale-model,
thesoundof agunin acomputergame).A signfunctionin whichasignvehiclerepresents
its objectby virtue of a causalor physicalconnectionis called indexical. This linkage
canbeobservedor inferred(e.g. fingerprintsin biometrics,medicalsymptomsfor certain
illnesses,etc.). In a symbolicrelation,thesignvehicledoesnot resemblethereferenceob-
ject but is arbitraryor purelyconventional,like mostwordsof our naturallanguages,road
signs,an arrow on a Web pageor the browsertool bar that pointsto the left for “back”,
etc. Naturally, differentculturesshow very differentconventions,e.g. the arrow to the
left in Arabic or Hebrew means“forward”. Semiosis, a termborrowedfrom Peirce,is ex-
pandedby UmbertoEco to “unlimited semiosis”to refer to the way in which a seriesof
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successive Peirceaninterpretantsleadto a (potentially)ad infinitumprocess,asany initial
interpretationcanbere-interpreted.

In informationtheoryandcomputerscience,codesplayamajorrole in programming,data
transmission,cryptography, etc. In semioticliterature,two meaningsof codeareencoun-
teredmostfrequently: In onesense,codemeansa setof rulesprescribinghow to act or
how to do,andin another, akey (or setof instructions)for translatinga message.

Semioticshaschangedover time,sincesemioticianshavesoughtto remedyweaknessesin
earlysemioticapproaches:Yet,it is only fair to notethatmuchof thecriticismof semiotics
hastakentheform of self-criticismby thosewithin thefield. Againstthecritiqueof Charles
W. Morris andJuliaKristeva, Wilfried Nöth arguesthat (undercertainpreconditions)the
consequentsemioticself-reflectionactuallydoesestablishsemioticsasascientificactivity.

Thereis alsoa consistentline of thoughtfrom ErnstCassirerto SusanneK. Langerand
ClaudeLévi-Straussthat intersectswith the classicsemioticpathat several points. Cas-
sirer’sdefinitionof manasananimalsymbolicumthatlivesin asymbolicuniverseis inher-
ent in any discussionabouthumanthinking, understanding,culture,andcommunication,
includingtelecommunicationandhypertext. In theageof computerinterfaces,tele-working
andglobal hypertexts, mantruly livesno longer in a merelyphysicaluniverse,but in a
symbolicuniverse.Cassirer’s philosophyof symbolicforms is concernedwith the ques-
tionsof knowledge,ashetried to developanew scienceof culturecloselyconnectedto the
projectof Europeanstructuralism.

Langerremarksthat, in modernscience,the objectof studyhasbeendisplacedby mea-
suringandcontroltechnology, by displaysandvisualrepresentationmaterial:Indiceshave
taken the placeof the cause,andobservationhasbecomealmostentirely indirect. In ac-
cordanceto Alfred North Whitehead’s dichotomy, Langerdistinguishesbetweenrational
discursivelanguage andpresentationallanguage. In thecontext of hypertext theory, dis-
cursivenessis similar to sequentiality:Wordscannotbe piled oneupontheother, neither
canthey bearrangedarbitrarilyintoasentence(they haveto follow apre-definedgrammar);
it takestime to form (andlistento) eachword of a sentenceandonly onceyou have heard
the last word of a sentenceyou canbe sureof its meaning. Langerthoughtthat, even if
they arenested,we have to string our ideasin orderto communicatethemto othersin a
language; like clothesthataredrapedarounda body, but hangingout to dry on a clothes-
line. Youplaceonepieceof languageata time into astraightline; at theendof theprocess
thepartsaddupto awholeargumentor proposition.Theargumentof hypertext is thatideas
do not have to bearrangedon aninfinitely long clothes-line.In fact,hypertext represents
variablestructurethat permitsan interlinked presentationof ideasandnavigation means
a linearizationof thosenodesthat the hypertext userchoosesto read. Thus,the chainof
nodesthat theauthor/readerlinks or follows, form a sentence-like structurebasedon con-
nection.Thepaththat theuserdid follow assignsto thoselinks which werenot followed
thestatusof associations,remindingusof Saussure’ssyntagmaticchainasopposedto the
associative, or paradigmatic,axis. The passagefrom onenodeto another, or navigation,
is a syntagmaticlinearizationof thosenodesthat thehypertext userchoosesto readalong
a personalthreadthat is laid upon the network. Suchlinearizationcan be comparedto
linearizationprocesseswhich underliethe transferof complex andsimultaneousnonver-
bal perceptionsinto language, asdifferentpossibilitiesof selectionin differentsituations
createa multiplicity of lineardiscourses.Thevirtual multiplicity of linearitiesdependon
differentreaderperspectivesandcontexts which canbechosen.Readinghypertext is not
merelyclicking crosswiseon the paradigmaticaxis. It alsomeansworking on the syn-
tagmaticaxis, readingin full-text the wordsthat surroundthe link markers. Finally, it is
constructinga meaningof thetext, andcreatingcoherence.

In our daily lives,we areusedto employing severalsignsystems(pointingandspeaking,
accompaniedby clothing,perfumes,etc.)simultaneously. Humanexperienceis inherently
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multisensory, yetevery representationof experienceis subjectto theconstraintsandaffor-
dancesof themediuminvolved.Peirce’s considerationof themediuminsteadof signshas
oftenbeenrevisited,remindingusthatthestudyof thesignjust like thestudyof themedia
is the studyof the processof mediationbetweenourselvesandthe world outside.While
auralandvisual signsseemto be privilegedin currenthypermediasystems,otherchan-
nelsarealsohelpful for thereceptionof expressive signs.Thevisualizationof theWWW
is echoedby the evolution of interfacesfrom symbolicto iconic. Furthermore,language
facesseverelimitations in articulatingtheambivalencesandintricaciesof our innerexpe-
rience.Thus,non-verbalacts,suchaspointing,exchanginglooks,andchangeof voiceare
necessaryto attachspecificconnotationsto its expressions.On the Internet,smileys and
emoticonsimitatethosenon-verbalacts.

As pointedout by Risak, optical presentationof homepagescan communicatea lot of
messagesto theuser. Screendesignsthatresembleglossymagazinesandbrochuresrely of
theeye-catchingquality of theimage, andalsoon animmediate(andeasy)understanding
of its meaning. In otherwords,that what Langercalls presentationalimmediacy. While
someaskif theintrusionof theimagecatapultsusbackinto anagewhenmostpeoplewere
educatedby narrationandmuralson churchor cave walls, othersfacethis development
by tearingdown the wavering distinctionsbetween”art” and”nonart,” ”expressive” and
”inexpressive” that have beenobstructingthe way to a wider panoramaon visual codes.
In a shortdisquisitionon thestateof art in imagetheory, I tried to clarify thepotentialof
(photo-)graphicsin hypermedia.

Searchingandnavigating in hypermediais a specialcaseof the exploratory, discovery-
based,serendipitousform of search,typified by poorly definedgoalswhich hastypically
beencontrastedwith traditionalgoalorientedsearchasaddressedby InformationRetrieval
andqueriesin a database.In today’s WWW, many efforts have beenmadeto raisethe
capabilitiesandusabilityof searchengines.Thisis arevolutionaryincreaseof functionality
especiallyat thebeginningof a hypertext session.Yet, the resultsareoften frustratingor
just too numerousto be feasiblefor review. I proposesemioticmethodologyfor those
theoreticalissuesthathave to betakeninto account– besidestechnologicalconsiderations
– in ContentBasedNavigationandContentBasedRetrieval.

Whilst RolandBarthessoughtto revalorizethe role of the signifier in the act of writing,
Derrida’s grammatologywas designatedto challengethe phonocentricbias of semiotic
investigation.DerridausestheGreekwordgrammato breakwith theview thatour (Latin)
alphabetcandescribeevery meaningfullinguistic unit (morpheme) by meansof a sound
(phoneme) — arguingthatdifférance, but alsohyphens,commas,periods,quotesetc.prove
theprevalenceof writing overspokenlanguage. An interestingexamplein theInternetage
is themetaphoricdescriptionof the@signin many languages,rangingfrom animals(snail,
worm, little dog,horse)to bodyparts(elephant’strunk,monkey’stail, cat’s foot, pig’sear)
to food (rollmopsherring,strudel,cinnamonroll, pretzel).

The tendency of euphoricallycelebratingthe liberatingqualitiesof hypertext, its positive
social and democraticimpacts,its immenseeducationalpotential, the end of all linear
reading,thedeathof theprintedbook,etc.,hasgivenway to reflectionsthatcomprisethe
economicfactor. A shorthistory of hypertext, from its prehistoryto today’s stateof the
art andthecurrentdevelopmentsin thecommercializedWWW createsthecontext for my
theoryof hypertext semiotics. Basedon PeterBøgh’s seminalwork on computersemi-
otics, which adaptsandextendsthe structuralistmethods,I intendto prove the semiotic
approach’s applicabilityon hypertext andhypermedia. Hypermedia(themultimediacon-
tentof a hypertext system)combinesdifferentsemioticchannelswith an interactivity and
theconstructionof meaningby concretelinkage.Thus,hypertext semioticsshouldbeseen
as a fortification of the connectionbetweenthe mediasemioticapproachandcomputer
semiotics.Computersemioticians,suchasMihai Nadin,claimthatthecomputeris asemi-
otic machine. Accordingly, the importanceof semioticsfor the constructionof the next
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hypertext generation,theSemioticWeb,hasbeenpointedout by JohnF. Sowa.

The field of actionwheremanmeetsmachineis the userinterface. As a side-productof
my investigationon thecomputerasa transitionalsubject, I proposethesubstitutionof the
GermantermSchnittstelleby themoreadequatetermVerbindungsstelle. Risakunderlines
that Human-computerinteraction(HCI) is a triangularrelationshipbetweenthe user, the
computerandthetask.For Andrew Dillon, HCI canbeconceptualizedasacommunicative
dialoguewhosepurposeis to completea task.Semioticinterfaceengineersview semiotic
adequacy asa key factorfor interfacedesign. As opposedto the reactive modelof mea-
suringuserperformance(epitomizedby Jakob Nielsen’s studies),semioticadequacy is a
methodof fine tuning the semioticelementsinvolved in HCI. In hypermedia, the activa-
tion of a link marker hasto ignite a link following process.Broken links on the WWW
questionthestatusof the legisign, thusbeinga majorsemioticandusabilityproblemthat
leavestheuserwith distrustandfrustrationaboutthemedium.Thiswasdemonstratedin a
comparisonof linkrot andmissingreferenceobjectsin thePeirceanscheme.

In hypertext models,topologicalspaceof graphtheoryis contrastedwith oureverydayno-
tion of Euclideanspace,the cabdriver metricandhodologicalspace.Graphtheoryis an
importanthypertext modeland the underlyingmethodfor building Web searchengines.
In a classicalnode-link hypertext, a graphcanbe constructedon the setof nodeswhere
eachedgeis identifiedwith a link andstructurediscussionstypically take placewith re-
spectto this graph. However, many otherstructuremodelshave beenproposed.Besides
node/link composites,”intensional”vs. ”extensional”links, set-theoreticgroupings,Petri
nets,transclusions,andRosenberg’s three-layerschemefor discussinghypertext activity,
spatialapproacheshave gainedgreatimportance.The differenceof closeanddistant,or
self andother, is thefirst spatial/semanticrelationa child hasto learn. In theearlystage,
transitionalobjectsmediatebetweentheself andtheworld. Thedialecticalrelationof the
”I” to the”you” is developedonly at a laterstage.Therefore,I follow thoseauthorsinsist-
ing thatatheoryof spaceis essentialfor any advancein hypermediadesignasspatialization
playsanimportantrole in thedevelopmentof new hypertext modelsthatconcentrateonthe
nodesandlinks aspartof a(visualandtextual)signsystem.SpatialHypertext buildsonthe
notionthathypertext authorssometimespreferto expressrelationshipsamongnodesby us-
ing geometriccueslike proximity andalignment,andvisualcueslike graphicalsimilarity.
Spatialhypertext hasarisenthroughexperienceswith applicationsthatexplorealternative
structuresfor contentandapplicationsin which the domainstructureis not well under-
stoodat the outset. In situationsthat promisechangesduring the courseof a task and
the blurring of the rolesof reader- andauthorship,this approachis mostvaluable.Using
transdisciplinaryresearchmethodology, I havepointedto thepotentiallimitationsof visual
expressionandtheneedfor studiesof theimpactof spatialandrepresentationson author-
ing. The needfor a ”balancedcomposition”,an organizationof a pictorial field that is
pleasingto theeyehasbeenidentifiedasinterferingwith theeffectivenessof expressionin
a spatialhypertext environment.Especiallyin comparisonwith thevariablestructuresof a
hypertext modelbasedongraphtheory, thenotionthatrotatinga spatialhypertext changes
its meaningis striking.

I have identifiedmany reasonsfor navigationaldifficulties in hypermedia. Oneof them
is the unreflectedmetaphormismatchbetweenEuclideanand hypertextual space. With
theexceptionof bookmarks,all standardnavigationtoolsreferto wayfindingin a physical
space,suchasmaps,landmarks,home,andguidedtours. Metaphors, in a psychoanalytic
view, areVerdichtungen, condensationsthatshapeour view of theworld andthepossibil-
ities for settingactions. Magic featuresaregenerallywell accepted– if they areuseful
extensionsto the metaphor. Yet, orgiesof falsesignifiersendangerthe usability of the
interface.

Semioticswill have to play a major role in the successfulintroductionof gustatory, ol-
factory and tactile datainto hypermediaand the constructionof indexical interfaces,as
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thesesensualinputsareextremelyinterestingfor the humanunderstanding,learningand
interpretingof data: For example,odors,andeven tastesarestoredmostly in the long-
termmemory. Olfactoryandgustatorysignvehicleshavea strongindexical relationto the
referent, whichwill influencefutureusein hypermediaenvironments:Wecanidentify cer-
tain odors,evenif their sourcehaslong left theplace.Thesemediawill stronglyenhance
our comprehension,aswe understandthroughour bodies.The detachmentof the bodily
sensesis equallydisturbingasthe lack of integrationinto hypertext of thosesocialhabits
thatproduceaspace.Followingpostmodernandsemioticcritiqueontraditionalgeography,
I call for aview on hypertext thatdiffersfrom mereinformationzapping.

By comparisonwith otherdisturbances,the”lost in hyperspaceeffect” wasidentifiedasa
feeling of inability to regain orientationandcontrol. The ”serendipityeffect” of making
accidentaldiscoveriesis thereforenot an alternative hypothesisbut, rather, the otherside
of the samecoin. Insteadof denying the ”lost in hyperspace”problem,I proposefacing
this breakdown asa specialchallengeto hypertext theory, which shouldbeapproachedby
developingnew hypertext modelsandby increasinglinkagein connectionwith powerful
navigationtools.

In a multi-dimensionalanalysisof hypertext navigation, I focusedon the metaphorical
rootsof navigation tools, aswell as their usefulnessandpotential. Proposedextensions
includebookmarkswith a memoryanda moreflexible backtrackingfunction. Thosenav-
igationstrategiesbasedon environmentaltermsfor city planningwerecontrastedwith the
respective semioticcritique andother approaches,including Social Navigation, Content
BasedNavigation, navigation by query(InformationRetrieval, ContentBasedRetrieval)
andRosenberg’scompoundlayers.

Theinability to actively cometo termswith thematerialin today’sstateof theWWW is a
mainreasonfor navigationdifficultiesin thismedium.As thehistoricalreasonsfor thelack
of many importanthypertext functionalitieshavelongbeenidentified,”Webaugmentation”
is underway. By calling themselvessecond,third or forth generationhypermedia, valuable
approachesandsystemsclaim to be phylogenicallysuperiorto the WWW. In fact, they
representthe evolution andcurrentstateof the art of hypermediaapproachesoutsidethe
WWW. Yet, it cannotbeunderlinedoftenenoughthat,onthepublicly acknowledgedtenth
anniversaryof theWorld Wide Web,theshift from quantityto quality is finally becoming
tangible: With the advent of the SemanticWeb, OHS’s embellishedWeb-integrationand
commerciallyavailableserver tools that work aroundthe limitations of HTML, suchas
Hyperwave, the WWW hasthe potentialto usea lot moreof the immanenthypertextual
advantages(suchasthe blurring of the reader/authorroles)andto assistthe evolution of
humanknowledgeasawhole.

Theinterdisciplinaryspectrumof methodologyenableddetailedanalyses,e.g.of thebrow-
ser’spointingdevice. In moststandardimplementations,this cursormimicsa humanfore-
fingerseenfromabove,revealingastrongtactileincorporationof thehypertext link markers
into theGUI desktop.Interestinglyenough,only theLINUX versionof theNetscapeNavi-
gatorstill usesanindex fingerthatindicatesapointingmovementin adirectionratherthan
a tactilepressingonanobject.Thesedetailsgainimportancein thelight of aBrowserWar
thathasbecomepartof theInternet’seconomichistory.

It is commonlyagreeduponthateCommerce,the expansionof the InformationTechnol-
ogy branchand the increasingcapitalmarket orientationon New Marketshave changed
our economy. TheWWW hasseena vastcommercializationsincethemid-90sof the last
century. It hasbecomea tradingplatform for many goodsandservices.While the retail
sectorconsistsmainlyof books,CDs,andelectronicdevices,thebusiness-to-businesssec-
tor (b2b) is estimatedto grow on a much larger scale. I think that the main challenges
for eCommercefrom the viewpoint of hypertext semioticsare: Firstly, it hasto adeptto
the strengthsandweaknessesof hypertext in general,just becausetheWWW is a hyper-
text environment.Secondly, it hasto copewith theproblemsthatcomefrom thetechnical
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shortcomingsof HTML. Thirdly, evenafter theadventof XML, eCommercewill still be
confrontedwith adynamic,unmonitoredanddecentralizedinformationspace.

From the viewpoint of hypertext semiotics,the (commercialized)distribution processof
digital textsandmp3-filesis nota greatdealmoreinterestingthanthecomputer-supported
retail of tangiblebooksandCDs. Yet, the moreelaboratedthe electronicgoodsandser-
vicesget,themoreneedfor this kind of researchwill arise.Webdesignthat incorporates
this approachwill soonshift its focusfrom questionssuchas”How canwe deactivatethe
back-buttonin orderto inhibit theusersto leaveourcorporateWebsite?” to ”How canwe
tailor advancedtoolsusinghypertext functionalities?” At themoment,disputedcopyright
issuesandintellectualpropertyclaimsaregreatobstaclesin the full evolvementof a new
economywhich is basedon thecommercializationof intangiblegoods,broadlylabeledas
informationgoods. Thesegoodsareproducedwith highfixedcostsbut negligible marginal
costs,which hasimportantimplicationson product-pricingandintellectualpropertypro-
tection. Informationis furthermorean ”experiencegood” asconsumersmustexperience
it to valueit. This experienceis basedon thepaymentfor theright to accesstheassetsof
others,not on propertyownership.As the consumerdoesnot know whethera purchased
informationis reallyworth its pricein advance,brandinghasbecomeoneof thekey factors
in the”Economyof Attention”. While competitivebrandingbecameanecessityof thema-
chineagein orderto bestow propernameson genericgoodssuchassugar, flour, soapand
cereal,which hadpreviously beenscoopedout of barrelsby local shopkeepers,a similar
strategy hasbeenappliedahundredyearslateron electroniclinks anddigitalizedinforma-
tion. Thus,it seemsthat the creative potentialof the Economyof Ideasis still captivated
by intellectualpropertylaws basedon theassumptionthat– for informationtoo – valueis
basedon scarcity.

Having visualandtextual informationat our fingertips,theability to copy, paste,edit and
reuseit at our will haschangedour relationshipto authenticity. Postphotographyandthe
creationof ”synthetic”or ”infographicimages”havegreatlyincreasedthedeceptivepoten-
tial of thevisualmedium.On theWeb, informationhasa lesser”authenticityrate” dueto
Cybersquattingandhacking.As shown in adigressionon theToywar, it is sometimeshard
to definewho is theaggressor, andwho thevictim. Intrusive marketingtechniqueson the
Internet,suchasspammingandusertrackinghavebecometypical for virtual bread-sellers
on a Global Agora,asdemonstratedby a semioticanalysisof link injection,bannerads,
keywordsandotheriMarketingtools.

In conclusion,I do not think to have produceda new ”hypertext model”. Rather, theout-
comesof this approachshouldbeseenasprolegomenaof a theoryof hypertext semiotics,
asI wasableto interlacetheexisting modelswith thefindingsof semioticresearch,on all
levels of the textual, aural,visual, tactile andolfactorychannels.The long-termgoal of
hypertext semioticsin a commercialcontext – asI seeit – is to enhancehypermediaas
a multi-level semioticsystemthat incorporatesspatio-temporalaspects,the power of the
imageandlanguageastheultimateupgrade.
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Glossary

The glossaryis especiallyuseful in the electronicversionsof this document,asthe indi-
vidual entriesaretargetsof hyperlinksthroughoutthe text. Due to the multidisciplinary
characterof this paper, theglossaryspansovermany fieldsof research.

Acteme In Rosenberg’sterminology( [448], [449]), actemeis alow-levelunit of hypertext
activity suchaslink-following.

Aesthetics Aestheticsis thebranchof philosophythataimsto establishthegeneralprinci-
plesof artandbeauty. It canbedividedinto thephilosophyof artandthephilosophy
of beauty.

Agent A pieceof softwarethatrunswithout directhumancontrolor constantsupervision
to accomplishgoalsprovidedby a user. Agentstypically collect,filter andprocess
informationfoundon theWeb,sometimeswith thehelpof otheragents.

Anchor Seelink anchor.

Arbitrariness In semiotics, arbitrarinessis theabsenceof any degreeof necessitybetween
the signifiedandsignifier of a sign. For example,thereis no intrinsic connection
betweenthe signifier D-O-G and the four-legged,furry animal signified by these
letters.Antonym: motivation.

ARPA The AdvancedResearchProjectsAgency (ARPA), foundedin 1957by President
Eisenhowerandcontrolledby theU.S.Departmentof Defense,waspartof theU.S.
reactionto theSoviet Union’s launchof Sputnik.
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ARPANET A physicalnetwork constructedin 1969,linking four Universitiesin thewest-
ern USA andwired togethervia 50 Kbps circuits. ARPA’s ProgramPlan for the
ARPANET wastitled ”ResourceSharingComputerNetworks” andsubmittedJune
3, 1968. In 1990,the Departmentof Defensedisbandedthe ARPANET andit was
replacedby the NSFNETbackbone.The original 50Kbslines of ARPANET were
takenout of service.Having usedtheTCP/IPsince1983,ARPANET canbeseenas
theancestorof theInternet.

ASCII The AmericanStandardCodefor Information Interchange(ASCII) is the most
commonformatfor text files in computersandontheInternet.In anASCII file, each
alphabetic,numeric,or specialcharacteris representedwith a 7-bit binary number
(astringof seven0sor 1s).128possiblecharactersaredefined.

Bricolage A termintroducedbyLévi-Strauss[315,317] to designateamannerof construc-
tion that relieson improvisional (or ad hoc) andmakeshift responsesandfar-flung
analogiesfor problem-solvingandto explain the world. In a generalsense,brico-
lageis theprocessof creatingsomethingnotasamatterof calculatedchoiceanduse
of whatever materialsare technicallybest-adaptedto a clearly predeterminedpur-
pose,but ratherin a dialoguewith the materialsandmeansof execution. In such
a dialogue,the materialswhich areready-to-handmaysuggestadaptive coursesof
action,andtheinitial aim maybemodified.

Browse In hypertext theory(andpractice),browsingis oftenusedasa synonym for nav-
igation. In a narrower sense,browsing meansan intuitive andexploratoryway to
encounterinformationin ahypertext, analogousto leafingthroughbooksor strolling
throughacity.

Browser Generallyspeaking,a browseris a hypertext enginethat givesaccessto a hy-
pertext. While thefirst WWW browser(calledWorldWideWebby its inventorTim
Berners-Lee)wasa browser/editor, today’s browsersgive read-onlyaccessto docu-
mentsontheWWW. NCSAMosaicwasthefirst Webbrowserof thiskind. Standard
browserstodayincludeNetscapeNavigator, Microsoft InternetExplorer, Operaand
thetext-only browserlynx.

Button While someauthorsgenerallyusethetermto signify any link marker, a buttonin
the context of this dissertationdenotatesan active elementin hypertext documents
thatlooksandbehaveslikeareal-worldpushbutton.In otherwords,abuttonpretends
tactileresponsivenessandit canbeactivatedby pressingit down.

CAD Computer-Aided Design(CAD) or computer-aideddesignanddrafting(CADD) is
the productionof drawings, specifications,and other design-relatedelementsus-
ing specialgraphics- andcalculations-intensive computerprograms.Usedin such
fields asarchitecture,electronics,and aerospace,naval, andautomotive engineer-
ing, CAD systemsoriginally merelyautomateddraftingbut now oftenincludethree-
dimensionalmodelingin a VR environment.
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Code Theestablishmentof aconventionalrule-following relationin asymbol, represented
asa deterministic,functionalrelationbetweentwo setsof entities.

Communication Theprocessof transmittingandreceiving messages. Accordingto Ro-
manJakobsonandothers,an analysisof this processyields six factors:addresser,
addressee,contact(or channel),context, code, andthemessageitself. Corresponding
to thesefactorsaresix functions:emotive,conative,phatic,reference,metalinguistic
(or metacommunicative),andaestheticor poetic.This processhasbeentakenasthe
focalobjectof semiotics.

CSCW Computer-SupportedCooperativeWork is a generictermwhichcombinestheun-
derstandingof thewaypeoplework in groupswith theenablingtechnologiesof com-
puternetworking,andassociatedhardware,software,servicesandtechniques.While
groupwareis oftenusedasreferringto realcomputer-basedsystems,CSCWmeans
thestudyof toolsandtechniquesof groupwareaswell astheir psychological,social
andorganizationaleffects. Key issuesof CSCW aregroup awareness,multi-user
interfaces,concurrency control,communicationandcoordinationwithin the group,
sharedinformationspaceandthesupportof aheterogenous,openenvironmentwhich
integratesexisting single-userapplications. CSCW systemsare often categorized
accordingto thetime/locationmatrix usingthedistinctionbetweensametime (syn-
chronous)anddifferenttimes(asynchronous),andbetweensameplace(face-to-face)
anddifferentplaces(distributed).

CSS CascadingStyleSheets(CSS)areanextensionto HTML to allow styles,e.g.colour,
font, sizeto bespecifiedfor certainelementsof a hypertext document.

Cybernetics Thetheoreticalstudyof communicationandcontrolprocessesin biological,
mechanical,andelectronicsystems,especiallythecomparisonof theseprocessesin
biologicalandartificial systems.FromGreekkubernêtês,governorandkubernan,to
govern.

Cybersquatting Thespeculativepurchaseandsaleof potentiallyvaluabledomainnames.
Also called”domaingrabbing”.

DBMS A DataBaseManagementSystem(DBMS) is a softwareapplicationwhichallows
thestorage,retrieval, andmanipulationof informationin a prescribedformat. One
commonform of organizationis the table,which is formattedby row (record)and
column(field). In its purestform, aDBMS doesnotallow for unformatteddata.This
restrictionallows quick indexing, sorting,andotherdataprocessing.Contrastthis
with full-text.

Destination anchor A locationor stringwithin a nodethatis thetargetof ahyperlink.
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Diachronic FromtheGreek,dia-, through,across,andchronos,time. Diachronicanalysis
focuseson changeover time, dealingwith phenomena(for example,the spelling
of wordsor the rulesof grammar) as thesechangeover a periodof time; roughly
equivalentto historicalor temporal.

Dicent A termintroducedby CharlesS.Peirceto designatea specifictypeof signor sign
function;namely, onecorrespondingroughly to a statement.Theotherpartsof this
third Peirceantriador trichotomyarerheme, andargument(seesection2.4).

Dichotomy A twofold division or distinction,especiallyonebetweenmutuallyexclusive
things.While a trichotomycutsthingsin threes,adichotomycutsthemin two.

Dicisign A termusedby CharlesS. Peirceasa synonym for dicent, a signroughlycorre-
spondingto a statementin thecontext of its utterance.

Différance A wordcoinedby JacquesDerridaaspartof hiscritiqueof phonocentrismand
of the metaphysicsof presence.It involvesa pun, for he is playing on two senses
of differ: to differ andto defer (postponeor put off). In addition, this word itself
is supposedto show thedependenceon speechuponwriting, for thedifferenceto a
Frenchspeakerbetweendifferenceanddifferanceis no differenceat all. That is, the
differenceis discernibleto theeyebut not to theear.

Discourse A term sometimesusedto translateparole(moreusuallyrendered”speech”).
Ferdinandde Saussureseparatedlanguage(langue), conceived asa self-contained
systemof formaldifferences,from speech(parole), theactualutteranceof individual
speakers. He did so for the purposeof making languagefor the formal objectof
linguistic andhe thoughtthat the studyof languageshouldfocuson language, not
speechor discourse.

DNS TheDomainNameSystem(DNS) is an Internetservicethat translatesInternetdo-
mainnames(suchaswu-wien.ac.at) to theircorrespondingIP addresses(in thiscase
137.208.7.48) androutestheconnectionto theappropriatesystem.

Episode In Rosenberg’s terminology[449], the actemeis an extremelylow-level unit of
activity, suchasfollowing a link. Multiple actemesarecombinedinto anintermedi-
atelevel unit, whichhecallstheepisode, andat thehighendheseesaunit calledthe
session.

External link In this paper, external link meansa link that points to anothersite in the
WWW. In otherwords,thetwo nodesconnectedby thelink resideon two different
servers.

http://137.208.7.48
http://wu-wien.ac.at
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FAQ FrequentlyAskedQuestions(FAQ) sectionsexplain commonproblemsof theaver-
ageuserin a dialecticform.

FTP The File TransferProtocol(FTP) is a setof commandsfor transferringfiles on the
Internet. Technicallyspeaking,it is an applicationprotocolthat usesthe Internet’s
TCP/IPsuiteof protocols.

Full-text Full-text refersto unstructured,free,naturallanguagetext. This termis usually
usedin contrastto fixed-structure,record-oriented,or otherwiserestrictedtext, such
asthatfoundin aDBMS. Indexing andothercommondatabasetechniquesarecom-
plicatedin full-text, sinceevery word is, by default, equalin importanceto every
other. Thestructureof thedatacannotbeaseasilyusedto optimizeindexing.

GeisteswissenschaftenA Germanword designatingthehumansciencesasdistinct from
Naturwissenschaften(the naturalsciences).It hasbeenand,to a large extent, still
is customaryto distinguishthe humansciencesasstudiesaiming at understanding
(Verstehen) and the naturalsciencesas investigationsaiming at explanation(Erk-
lärung). Thehumanscience(Geisteswissenschaften) roughlycorrespondto what,in
Anglo-Americandiscourse,arecalledthe socialsciences.But sincethe context in
whichthehumanscienceshavebeenpursuedhasbeenin somerespectssignificantly
differentfrom thatin ContinentalEuropethehumansciencehavenot beenmodeled
on thenaturalsciences,whereasin GreatBritain andto anevengreaterextentin the
UnitedStatesthey have.

GIF TheGraphicsInterchangeFormat(GIF) is oneof thetwo mostcommonfile formats
for graphicimagesontheWorld WideWeb. Theotheris theJPEG. An animatedGIF
is a file in theGraphicsInterchangeFormatthatcontainswithin thesinglefile a set
of imagesthatarepresentedin a specifiedorder, i.e. a smallclip of moving images.
An animatedGIF canloop endlesslyor it canpresentoneor a few sequencesand
thenstoptheanimation.AnimatedGIFsarefrequentlyusedin Webadbanners.

Gramma Greekword meaningthat which is drawn, picture,written letter, andpieceof
writing. Together, grammaandgraphein, preservea memoryof a time whenthedi-
visionbetweenwriting andpicturingwerelessrigid, asbotharekindsof scratching,
or inscribing.

Grammar Setof rulesgoverningthe formationandcombinationof the basicunits in a
semioticsystem.

Graph Informally, a graphis a finite setof dotscalledvertices(or nodes) connectedby
links callededges(or arcs).
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Grapheme A letterof analphabet,or all of thelettersandlettercombinationsthatrepre-
sentaphoneme, suchasf, ph, andgh for thephoneme[f] sound.As they aregraphic
representationsof phoneticunits,graphemescanalsobecalledphonograms.

Graphein Greekword thatmeansto write, draw andscratch.Seegramma.

Graphic According to the AmericanHeritageDictionary of the English Language,the
adjectivegraphicmeans➀ Of or relatingto written representation; ➁ Of or relating
to pictorial representation. Whatseemsto beadiscrepancy atfirst sight,is explained
by the ethymologicalroot of graphic,the greekword graphein. The noungraphic
is mainly usedto signify a pictorial deviceusedfor illustration,or a graphicdisplay
generatedby acomputeror animagingdevice (seegraphics).

Graphical Link Mark er In this dissertation,I suggestthe term GraphicalLink Marker
(GLM) for a graphicalelementin a hypertext node that serves as a link marker.
Accordingly, to emphasizethatthelink markerconsistsof oneor morewords,I use
thetermTextualLink Marker.

Graphical User Interface A GUI is a graphical(ratherthanpurelytextual)userinterface
to a computer. Webbrowserstypically usetheelementsof theGUI thatcomewith
the operatingsystemand add their own graphicaluser interfaceelements. GUIs
mostlyuseoneor moremetaphors,suchasthedesktop,theview throughawindow,
or thephysicallayoutin abuilding. Elementsof a GUI includewindows,pull-down
menus,buttons,scroll bars,latexhtmliconsA, etc.

Graphics In technicalsciences,theplural form of thenoungraphicmeans➀ themaking
of drawingsin accordancewith therulesof mathematics,asin engineeringor archi-
tecture;➁ thepictorial representationandmanipulationof data,asusedin computer-
aideddesign,in typesettingandthegraphicarts,➂ theprocessby whichacomputer
displaysdatapictorially.

Groupware arecomputer-basedsystemsthatsupportgroupsof peopleengagedin acom-
montask(or goal)andthatprovideaninterfaceto asharedenvironment.SeeCSCW.

HCI Human-computerinteraction(HCI) is thesumof methodsandafforts to optimizethe
relationshipbetweentheuserandthecomputerin orderto fulfill a task.

Hodological space Path-spaceor hodologicalspacecorrespondsto thefactualhumanex-
perienceduring movementbetweentwo differentpointson a map. It is absolutely
differentfrom thegeometricalline which connectstwo points.

Hyperlink In a hypertext, hyperlinks(or simply links) areconnectorsbetweennodes.
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HTML HyperText Markup Language(HTML) is a simpleprogramminglanguageused
to format documentsfor display on the World Wide Web. When displayedus-
ing a World Wide Webbrowser, documentspreparedin HTML includeformatting,
graphics, andhypertext links to otherdocumentsor multimedia.HTML is a subset
of theStandardGeneralizedMarkupLanguage(SGML).

HTTP The Hypertext TransferProtocol(HTTP) is the setof rules for exchangingfiles
(text, graphicimages,sound,video,andothermultimediafiles) on theWorld Wide
Web. Relative to theTCP/IPsuiteof protocols(which arethebasisfor information
exchangeon theInternet),HTTP(just likeFTP) is anapplicationprotocol.

Hypermedia Mosthypertext researchersview thetermshypertext andhypermediaassyn-
onymousandusetheminterchangeably, with a preferenceto sticking to hypertext
”since theredoesnot seemto be any reasonto reserve a specialterm for text-only
systems”[387, p. 5]. This is alsotrue for the context of this dissertation,whereI
will make useof thetermhypermediamostlyin names(suchas”OpenHypermedia
System”)or to putspecialemphasison multimediacontentof a hypertext system.

Hypertext A body of electronictext that can be authored,and read,non-sequentially.
In classichypertext theory, blocksof text (lexia or nodes) are joined by electronic
hyperlinks. In this dissertation,hypertext alsoincludeslinked multimediamaterial
(hypermedia) andalternative hypertext approaches,suchastime-basedhypermedia
andspatialhypertext.

Icon Ultimatelyfrom Greekeikon(likeness,image,portrait),anicon(or ikon)isanimage,
a representation, a simile. Accordingly, ➀ iconicity in a semioticsenserefersto
signswherethemotivationis dueto somekind of physicalresemblanceor similarity
betweenthesignifiedandsignifier (seesection2.4); ➁ a Christianicon is a picture
of a sacredor sanctifiedpersonage,traditional to the EasternChurch,which can
beseenashand-made(painted)or non-manmade(archeiropoietos).➂ Semiotically
incorrect,but neverthelesswidely used,is the denominationof the symbolson the
GUI desktopandin WWW documentsas”icons”. In this paper, I call the graphic
representationsof hyperlinksGraphicalLink Markers(GLMs).

Image Stemmingfrom Latin imago(imitation,copy, likeness,bust),theimageis generally
a representation, or doubleof something.Theemphasisof this termdoesnot lie on
a graphicquality, but on the likeness(a differencethat canbe comparedto index
vs. icon). Thus,the imageis ➀ a (mental)pictureof somethingnot realor present;
➁ a figure of speech, especiallya metaphor; ➂ concreterepresentation, as in art,
literature,or music; ➃ in mathematics,the imageis a setof valuesof a function
correspondingto a particularsubsetof a domain; ➄ in computerscienceit is an
exactcopy of datain afile transferredto anothermedium;➅ in thecontext of media
theoryandsemiotics, theimageof a personor aninstitutionis thepublic opinionof
thatpersonor institution,especiallyasinterpretedby themassmedia.
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Index ➀ In thegeneralcontext of science,an index is mostlyunderstoodasanalphabet-
izedlist of names,places,andsubjectstreatedin a printedwork, giving thepageor
pageson which eachitem is mentioned.Accordingly, indexing hasbecomean im-
portantmethodto storeandretrieveinformationin computerscience.Indexicality, in
its semioticsense,however, is a quitedifferentconcept:➁ In Semiotics(andin this
dissertation),theindex is a propersignwherethemotivationis dueto somekind of
physicalconnectionor causalrelationbetweenthesignvehicleandreferenceobject.
For example,smoke is an indexical sign of fire (seesection2.4). Theseandother
definitionsof the index (e.g.,➂ thecharacter” , ” usedin printing to call attention
to a particularparagraphor section;➃ an indicatoror a pointer, ason a scientific
instrument;➄ a numberor symbol, often written asa subscriptto a mathematical
expression;➅ a numberderivedfrom a formula,usedto characterizea setof data;
➆ a list formerly publishedby CatholicChurchauthorities,restrictingor forbidding
thereadingof certainbooks)areethymologicallyconnectedwith digitus index, the
Latin word for forefinger.

Indexing Indexing, in InformationRetrieval, is amethodfor building adatastructurethat
will allow quickseachingof thetext.

Inf ormation Retrieval InformationRetrieval (IR), or documentretrieval is thesystematic
manipulationof textual informationsothatit canbeeasilybefoundagain(retrieved).
OntheWWW, themostimportantmethodof IR is theindexing of free-formtext. IR
exhibitssimilaritiesto (but is not thesameas)otherareasof informationprocessing,
suchasexpertsystemsanddatabasemanagementsystems(DMBS).

Inter nal link In this paper, internal link meansa link that points to a documenton the
sameWWW server. A link to an anchorin the samedocumentis by definition an
internallink.

Inter pret To takesomethingfor somethingelsein virtue of acoding.

Inter pretant Oneof the threeessentialpartsof a sign or of a processof semiosis. The
interpretantis e.g. what you – the interpreter– think of whenyou readthe letters
D-O-G. This concept,idea,or senseof the sign, shouldnot be confusedwith the
interpreterhimself.

Inter preter Thatentity, typically ahumansubject(or acomputeragent), which interprets
thesign, or moreprecisely, thesignvehicle. I havemadespecialnoticeof thosecases
whereI referto thetechnicalmeaningof thattermasdefinedin computerscience.

Intertextuality A termintroducedby JuliaKristeva andwidely adoptedby literary theo-
riststo designatethecomplex waysin whichagiventext is relatedto othertexts. As
every text is constructedasa mosaicof othertexts, every text is an absorptionand
transformationof other texts. According to Kristeva, the notion of intertextuality
comesto replacethatof intersubjectivity.
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JPEG A JPEGis a graphicimagecreatedby choosingfrom a suiteof compressionalgo-
rithms. JPEGis theacronym for JointPhotographicExpertsGroup,thecommittee
thatestablishedthebaselinealgorithms.Togetherwith GIF, theJPEGis oneof the
imagefile formatssupportedon theWorld Wide Web,usuallywith thefile suffix of
”.jpg”, or ”.jpeg”

Langage In French,theEnglishterm” language” canberenderedin two ways:langueand
langage.Putsimply, langageis thehumanability tobuild astructuredcommunication
system,grammar, andstylethatgovernstheformationof statements.

Language Thetermoftenusedby semioticiansandothersin averygeneralsenseto mean
any systemof signs. It is also frequentlyusedin a narrower senseto designate
a systemof verbalsigns,talking verbal hereto includeboth spoken (or auditory)
andwritten signs. Languageis the most commonEnglish translationfor langue,
althoughsomeauthorspropose”tongue” to bethebetterchoice.In this paper, I will
uselanguagein amoregeneralsenseandlangueasdefinedby Saussure.

Langue Languedesignatesanactual,specificlanguagesystem:English,French,German.
It’s approximatelyequivalentto theEnglish”tongue,” andemphasizestheeveryday
employmentof language. The act of usinga langue,e.g. by sayingthe sentence
”English is my mothertongue,” is calledparole.

Legisign A term coinedby CharlesS. Pierceto designatea specifictypeof sign or sign
function,specificallyonein whichacategory, law or regularityservesasasignvehicle.
A word is anexampleof a legisign.Seequalisign, sinsign.

Lexeme The fundamentalunit of the lexicon of a language. Lexemesarecomplimented
by morphemes. For example,the lexemedo changesits meaningif combinedwith
the morphemes-es,-ing, -ne. Yet, in the word construction, the con- and -ion are
morphemes, while thelexeme-struct-hasbecomemeaninglessin contemporaryEn-
glish.

Lexia In thesenseof RolandBarthes’S/Z [37], lexia areunitsof textualmeaningthatcan
beanalyzedaccordingto their codesof signification. In hypertext theory, lexia are
unorderedblocksof texts connectedby links. Lexia arealsoreferredto asnodes.

Link In a hypertext, (hyper-)links areconnectorsbetweennodes.

Link anchor For someauthors,links leadfrom onelink anchorto another. In HTML, an
anchoris thedestinationof a link within a document,e.g.index.html#anchor. In
theterminologyof thispaper, a link leadsfrom thelink anchor, which is represented
by a link marker, to a link destination.
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Link destination,or link target A node, or apartof anode, thatis theendpointof a link.
To emphasizethat the link destinationis a certainpoint within a node, e.g. a word,
thispoint of arrival is calleddestinationanchor.

Link marker The link marker is thevisual representationof the link anchor, or, point of
departureof a link. Someauthorsusetheterm”button” for thelink marker. Thelink
markercanbeaword (aTextualLink Marker), or aGraphicalLink Marker.

Logo In popular usageany image (map, picture, text, monogram,emblem,acronym,
siglum) usedasasignfor acompany, brand,andsoforth. Logosareoftendescended
from heraldry.

Meaning it is often helpful to distinguishthe Sinn (or meaning)of a word or expres-
sion from its Bedeutung(or reference). The two expressions”Morning Star” and
”EveningStar” meansomethingquitedifferent(asdifferentasdayandnight or, at
least,dawn anddusk);they, however, referto thesameplanet:Venus.

Mailto A mailto is similar to ahyperlink,only insteadof retrieving anode, it opensup the
defaulte-mailprogramandanew messagealreadyaddressed.

MessageWhatever is conveyedor transmittedin a communicationalexchange.Themes-
sageis oneof the six dimensionsor componentsof communication. In any act of
communication, an addresserconveys a messageto an addressee.In order for a
messageto beconveyed,theremustbebotha codeanda channel(or contact).All
messagesoccurin a context. Whena communicationalexchangeis directedtoward
themessageitself, thatexchangeservesapoeticor aestheticfunction.

Metaphor ➀ A figureof speechin which a word or phrasethatordinarily designatesone
thing is usedto designateanother, thusmakingan implicit comparison,asin head
of household, or, a seaof troubles. ➁ Onething conceivedasrepresentinganother,
suchascalling theInterneta globalagora.

Metonymy A figure of speechin which one word or phraseis substitutedfor another
with which it is closelyassociated,asin theuseof Washingtonfor theUnitedStates
governmentor of thesword for military power.

Mor pheme A meaningfullinguistic unit consistingof a word, suchas man, or a word
element,suchas-ed in walked,thatcannotbedividedinto smallermeaningfulparts
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Moti vation In semioticterminology, motivationis usedto designatethatthelink between
signifier andsignifiedis in somerespectsnot completelyarbitrary– that thereis a
motive, necessity, or ”reason”for connectinga particularsignifierwith a particular
signified.

Multiple link A link thathasmorethanonelink destinations.

NSFNET TheNationalScienceFoundationNetwork (NSFNET)wasbuilt in 1984using
T1 lines,which weretwenty-fivetimesfasterthantheold ARPANET lines.

Node In graphtheory, a node(or vertex) is a dot in a graph. In hypertext theory, it is one
of many blocksof text connectedby links andto bereadin anunsequentialorder.

notation ➀ as usedhere,an imageemploying organizationalprinciplesother than the
formatsassociatedwith picturesor writing systems,especiallyreferencelines and
othergeometricconfigurations.Examplesof notationsareheraldry, graphs,charts
andothermaps,tables,andmathematicalnotations.➁ In NelsonGoodman’ssense,
a systemof charactersthat fulfills five criteria: syntacticdisjunction,syntacticfi-
nite differentiation,semanticunambiguousness,disjoint complianceclasses,and
semanticfinite differentiation.

Object Thatwhich standsoveragainstsomethingelse;thatwhich confrontsoneasother.
In contrastto Saussure’s self-containeddyad signifier/signified, CharlesSanders
Peirceoffered the triad representamen/interpretant/object, whereobject is that to
which thesignrefers.

OHS An OpenHypermediaSystem(OHS) is typically a middlewarecomponentwhich
provideshypertext functionality to all applicationson the users’desktop. Hence,
existing tools andapplicationscan be hypermediaenabledusing the functionality
providedby OHSs.

Operating System An operatingsystem(sometimesabbreviatedasOS) is the program
that,afterbeinginitially loadedinto thecomputer, managesall theotherprogramsin
acomputer. Theotherprogramsarecalledapplicationsor applicationprograms.To-
day, mostusersinteractwith theoperatingsystemthroughagraphicaluserinterface
(GUI).

Pansemiotic, pansemiotismTheview thateverythingis, in somemannerandmeasure,a
sign.
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Paradigm In general,pattern,exemplar, or example (especiallyan outstandingor un-
problematicexample);moretechnically, a theoretical,methodological,or heuristic
framework. Originally meaningthe exemplificationof the rule, the term paradigm
hasbecometherule thatgovernstheexample.In modernstructurallinguistics,par-
ticularly with RomanJakobson[253], theparadigmis definedby complementaryop-
positionto thesyntagm, theparadigmaticaxisbeingthesystemof associationsfrom
which theconstitutiveelementsof thediscursivechain,or syntagm, areselected.

Parole Paroleis theact of speaking.In referringto theconcreteandindividual usage of
a known setof rules(grammar, syntax, socialconnotationsof words,etc.),it differs
from langueandlangage.

Path In graphtheory, a pathis a sequenceof consecutiveedges(links) in a graphandthe
lengthof the path is the numberof edgestraversed(in figure 3.18, the navigation
from A to F haspathlenghtof 3).

Phoneme Thesmallestphoneticunit in a languagethatis capableof conveying a distinc-
tion in meaning, asthesoundm in theEnglishword matandtheb of bat. Accord-
ingly, matandbat aretwo differentmorphemes.

Polysemy Having many or at leastseveralmeanings.

Pragmatism A philosophicaldoctrine formulatedand defendedby CharlesS. Peirce,
William James,JohnDewey, George HerbertMead,andC. I. Lewis. It wasorig-
inally formulatedby Peirceasa maxim for how to make our ideasclear. Having
evolvedinto the theoryof meaning, pragmatisminsistsuponthenecessityof inter-
pretingour utterancesin termsof their conceivablebearinguponour conduct.As a
theoryof truth, it proposesthatwe conceive truth in termsof suchnotionsaswhat
facilitatesour commercewith experience.

Protocol An agreed-uponformatfor transmittingdatabetweentwo devices.On theInter-
net,TCP/IP, FTPandHTTParethemostimportantstandardprotocols.

Qualisign A type of sign or sign function in which a quality serves as a signvehicle.
According to CharlesS. Peirce,a sign may be considered➀ in referenceto its
representamen, ➁ in referenceto its object, and➂ in referenceto its interpretant. By
consideringsignsin referenceto its representamen, Peircederivedthetrichotomyof
qualisign,sinsign, andlegisign. (By consideringthemin referenceto their objects,
hederivedto trichotomyof icon, index, andsymbol. finally, by examiningthemin
relationto their interpretants, heestablishedtheclassificationof rheme, dicent, and
argument.) A signvehiclemight be a quality, in which caseit is a qualisign;or it
mightbeanindividualobjector event,in whichcaseit is sinsign; or, finally, it might
bea law, regularity, habit,or general,in which caseit is a legisign.
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RDF ResourceDescriptionFramework (RDF) is aschemefor defininginformationonthe
Web. RDFprovidesthetechnologyfor expressingthemeaningof termsandconcepts
in a form thatcomputerscanreadilyprocess.RDF canuseXML for its syntaxand
URIs to specifyentities,concepts,propertiesandrelations.

Reader Thedecoderor interpreterof text, verbalor otherwise.In someimportantcurrents
of contemporaryliterary criticism andtheory, attentionhasshiftedfrom both texts
andauthorsto readers.As part of his shift, the imageof readersasconsumersof
fixed meaningsis replacedby the view of themasproducersof open-endedtexts
and,of course,hypermedia.

Readerly The word ordinarily usedto translatelisible, the Frenchterm usedby Roland
Barthesto identify acertainkind of text, onein which thereaderis calleduponto do
nothingmorethanconsumea pregivenmeaning. Antonym: writerly.

Reference The rangeof (real) objectsto which a sign refersor points,in contrastto the
conceptualandindividualizedsense,or meaningof a sign.

Referent Seereference.

Relatum (plural relata).Latin word for anything insofarasit is relatedto somethingelse;
thetermof, or item in, a relationship.

RepresentamenA term proposedby CharlesS. Peirceto designatesign in the broadest
possiblesense.In contemporarya terminologythatis sharedby thisdissertation,the
representamenis calledsignvehicle

Representation Theprocessby which onething standsfor anotheror by which it is pre-
sented,depicted,or portrayedin somefashion;theresultof suchprocess.

Resource Web jargon for any entity. IncludesWeb pages,partsof a Web page,devices,
peopleandmore.

Rhematic sign, rheme A term derived from Greekρη̃µα andintroducedby CharlesS.
Peirceto designatea specifickind of sign, namely, onewhich hasqualitative possi-
bility for its interpretant: a possible,not a concreteobject; every signwhich is nei-
therfalsenor true,suchasnearlyany word except”yes” or ”no”. Peircederivedthe
trichotomyof rheme,dicent, andargumentby consideringa signin referenceto the
natureof its interpretant. This threefoldclassificationat leastroughlycorrespondsto
themoretraditionallogic trichotomyof concept,statement,anargument.
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Rhetoric A termusedto designate,in ancienttimes,the literary art of persuasionand,in
contemporarysemiotics, persuasionby any andall semioticmeans.

Script ➀ Thesumof charactersusedto write, independentof allographicvariations;➁ A
particularsystemof writing, e.g. cuneiformscript; ➂ in computerprogramming,a
script is a programor sequenceof instructionsthat is interpretedor carriedout by
anotherprogramratherthanby thecomputerprocessor, e.g. JavaScriptcodecanbe
imbeddedin HTML pagesandinterpretedby theWebbrowser(or client).

SecondnessOneof CharlesS. Peirce’s threeuniversalcategories. By meansof second-
ness,Peirceis callingattentionto oppositionof reaction,to thebrutefactof onething
standingoveragainstanother. Seefirstness,thirdness.

Semantic General,relating to meaningor signification. In Semiotics, semanticmeans
morenarrowly, concernedwith therelationshipbetweenthesignsandtheobjects.

Semanticmarker Any semanticfeatureseenassystematicin a given language: e.g. in
words like manvs. boy, womanvs. girl, horsevs. foal, a marker ’Adult’ (or [+
Adult]) is systematicallyopposedto ’Non-adult’ (or [- Adult]). In an accountby
J. J. Katz andJ. A. Fodor [270], featureswhich werenot seenassystematicwere
’distinguishers’.

SemanticWeb In today’s WWW, informationis mainly presentedfor humanusers.The
SemanticWeb,asenvisionedby Berners-Leeandothers[54], promisesto make the
hypertextual informationpresentedto thehumanusersavailableascomputabledata
by makingexplicit theunderlyingstructure.

Semantics the study of meaning. As usedby CharlesMorris, that branchof semiotics
devotedto studyingtherelationshipbetweensignsandtheir objects.

Semeiotic ThewayCharlesS.Peirceoftenspelledtheworddesignatingthegeneraltheory
of signs;thus,a synonym for whatis morecommonlycalledSemiotics. Sometimes
semeioticis usedtodayto differentiatethe Peirceanapproachto the studyof signs
(the”American” tradition)from otherapproaches(especiallytheSaussurean,or ”Eu-
ropean”orientationof semiology).

Seme,sememeA unit of meaning; morenarrowly, thesmallestunit of meaning. In struc-
tural linguistics,sememesareexplainedin termsof ananalogywith phonemes. That
is, they areunits definedin termsof a systemof relationships,in particular, oppo-
sitions. This view of meaningis holistic; it locatesmeaning, first andforemost,in
languageasa systemof oppositionsratherthanin the individual units themselves.
Thesememe”bat” contributesto theworkingof languagenotbecauseof its intrinsic
qualitiesbut becauseof its discernibledifferencefrom ”cat”, ”mat”, ”hat”, etc. As
constituentof language, a phonemeattainsits identity throughits differenceswith
otherphonemes. Analogously, sodo sememes.
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Semeion (plural Semeia).Greekfor sign. From very early (beginningwith Hippocrates
andParmenidesin thefifth centuryB.C.), semeionwasusedasa synonym for tek-
merion(evidence,proof,or symptom).

Semiology A namefor thegeneraltheoryof signs;It is alsousedasa translationof semi-
ologie – FerdinanddeSaussure’s scienceof signs– which is sometimesreferredto
astheEuropeantraditionof Semiotics.

SemiosisA termoriginally usedby CharlesS.Peirceto designateany signactionor sign
process;in general,the activity of a sign. It is commonlysupposedthat signsare
instrumentsusedby humansandalsootheranimals:In themselves,they arethought
to beinert andthusineffectual.Semiosisis oftenusedin sucha way asto challenge
this perspective, for it signifiesan inherentlydynamicprocessover which human
sign-usersexert no or at most limited control. In otherwords,signsarenot mere
instruments:They exert any agency of their own. For CharlesS. Peirce,semiosis
is an irreducibletriadic processin which anobjectgeneratesa signof itself and,in
turn,thesigngeneratesaninterpretantof itself. This interpretantin its turngenerates
afurtherinterpretant, adinfinitum. Thus,semiosisis aprocessin whichapotentially
endlessseriesof interpretantsis generated.

Semiotictriangle According to Peirce,a sign is irreducibly triadic, its componentsbe-
ing the sign (or representamen) itself, the object, and the interpretant. In order to
avoid Peirce’s unfamiliar terminologyanda confusionof the interpretantwith the
interpreterof a sign, Nöth [396] haschangedtheterminologyof thePeirceansemi-
otic trias: Thesignvehicle(Peirce’s representamen) is theform of thesign;Peirce’s
interpretantis now calledthesenseof thesign; thereferent(or reference) is whatthe
signrefersto (thePeirceanobject). A simplifiedversionof this concepthasbecome
known asthesemiotictriangle.

Semiotics Thestudyof doctrineof signs,sometimessupposedto beascienceof signs;the
systematicinvestigationof thenature,properties,andkindsof sign, especiallywhen
undertaken in a self-consciousway. While semiologyis sometimesusedto refer
to theSaussureantradition,andsemioticssometimesrefersto thePeirceantradition,
nowadaysthetermsemioticsismorelikely to beusedasanumbrellatermto embrace
thewholefield.

Sender Onewhosendsor conveysamessage, thusa synonym for addresser.

SenseIn thePeirceansignmodel,asreformulatedbyNöth[396,401], sense,orBedeutung,
hastakentheplaceof theinterpretant. Thesensemadeof thesignstandsin a triadic
relationto thereferentandthesignvehicle. Their relation(andnot thesignvehicle)
is calledthesign.
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Serendipity ”The gift of makingdelightful discoveriesby pureaccident”. In hypertext
navigation, the original goal sometimesbecomesirrelevantor is forgottenover the
currentdominanceof a new pieceof informationencounteredin thebrowsingpro-
cess.This is calledtheserendipityeffect.

SGML The StandardGeneralizedMarkup Language(SGML) is a standardfor how to
specifya documentmarkuplanguageor tagset.Sucha specificationis itself a doc-
ument type definition (DTD). SGML is not in itself a documentlanguage,but a
descriptionof how to specifyone.HTML andXML areSGML-basedlanguages.

siglum, sigla➀ An acronym in the form of a singlesymbol– for examplea monogram.
➁ Loosely, an inventedsignthatcontrastswith thenormativeallographyof a script
– for example,❡.

Sign A term definedtraditionally as aliquid stat pro aliquo (somethingthat standsfor
somethingelse).In thesemioticview, however, thesignis not a tangibleobject, like
aroadsign,but therelationof thesignvehicle, thereferentandthesense(or between
the signifiedandthe signifier). Today, the term sign itself, apartfrom the specific
meaningof theserelations,is usuallyusedby semioticiansasan all-encompassing
or all-inclusive term. In otherwords,sign is usedasanumbrellaterm-atermunder
whicha hostof subtypeshuddle.

Sign vehicle That componentof a sign by which the sign function is fulfilled or at least
taken up. Sincea sign is ordinarily thoughtto convey a message, that component
of it which is mostdirectly responsiblefor this conveyanceis appropriatelycalleda
vehicle(atermmeaning, afterall, ameansof transportor conveyance).For example,
ahandgestureis not really asign, but a signvehicle.

Signal A specifictypeof signusuallycharacterizedascalling for animmediateresponse.
In thissense,thestopsignat theendof anexit off thehighwaymightmoreproperly
becalledastopsignal(wedoin factspeakof traffic signals).Its functionis to call for
animmediateresponse-hereandnow (thatis, at themomentonereachesit). Failure
to do socanresultin anothersortof signal– thesirenof a policecar.

Signified Oneof theessentialcorrelatesof thesignasdefinedby FerdinanddeSaussure.
For him, a sign is an arbitrarycorrelationbetweena signifier anda signified. The
signifiercallsattentionto somethingotherthanitself; thesignifiedis therecipientof
thatattention.

Signifier Thatpartof a signwhich standsfor thesignified.

Sinsign A term usedby CharlesS. Peirceto designatea specific type of sign, one in
which an individual eventor object(not a category) servesasthesignvehicle. See
qualisign, legisign.
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SpeechThetermmostoftenusedto translateparolein contrastto langue. Languageis the
systemmakingcommunicationpossible,whereasspeech(or discourse) is theactual
useof this systemin someconcretecircumstance.

Symbol A termfrequentlyusedto designateaconventionalsign(for instance,asignbased
on conventionor establishedusage).But this term refersto variousother typesof
signsaswell. For FerdinanddeSaussure,asymbolis asignin which thecorrelation
betweensignifierandsignifiedis, in somemeasure,motivated(thatis, nonarbitrary).
In CharlesS.Peirce’s elaborateclassificationof signs,a symbolis almosttheoppo-
siteof this. Peircedefinessymbolaspartof a trichotomy: icon, index, symbol.This
trichotomyis basedon therelationshipbetweenthesignvehicleandits (reference)
object. If a signvehicle is relatedto its objectby virtue of a resemblanceto that
object(for instance,amapto its territory), it is anicon. If it is relatedto its objectby
virtue of anactualor physicalconnection(for example,thedirectionof theweather
vaneto thedirectionof thewind beingindicatedby thevane),it is anindex. If it is
relatedto its objectby virtue of a habitor convention(for instancea singleredrose
asthesymbolof affection-ormore),it is a symbol.

Synchronic Pertainingto whatwhich is co-presentor simultaneousor that for which the
passageof time is consideredirrelevant.Synchronicanalysisstudiesa phenomenon
asif it werefrozenat onemomentin time;Antonym: diachronic, pertainingto what
changesover time.

Syntagm An orderlycombinationof interactingsignifierswhichformsameaningfulwhole
(sometimescalledachain). Suchcombinationsaremadewithin aframework of syn-
tactic rulesandconventions(both explicit andinexplicit). In language, a sentence,
for instance,is asyntagmof words.

Syntax In writing or notation, theway charactersandwordsareordered,andspecifically
the orderingsthat affect meaning. In pictures,the impressionthat visual signsor
marksareorderedasthey would bein writing.

Taxonomy A classification;thestudyof theprinciplesof classification.

TCP/IP TheTransmissionControlProtocol/InternetProtocol(TCP/IP)is thebasicstan-
dard communicationlanguageor protocol of the Internet. TCP/IP is a two-layer
program.Thehigherlayer, TransmissionControlProtocol,managestheassembling
of a messageor file into smallerpacketsthat aretransmittedover the Internetand
receivedby a TCPlayerthatreassemblesthepacketsinto theoriginal message. The
lower layer, InternetProtocol,handlestheaddresspartof eachpacket sothat it gets
to theright destination.
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Text A term usedtoday in a very broadsenseto cover not only verbal but also other
formsof communication. Thetermtext usuallyrefersto a messagewhich hasbeen
recordedin someway (e.g. writing, audio-andvideo-recording)so that it is phys-
ically independentof its senderor receiver. A text is an assemblageof signs(such
as words, images, soundsand/orgestures)constructed(and interpreted)with ref-
erenceto the conventionsassociatedwith a genreand in a particularmediumof
communication.

Textual Link Mark er SeeGraphicalLink Marker.

Thirdness Oneof CharlesS. Peirce’s threeuniversalcategories.Formally andabstractly
defined,it is betweennessor mediation.Seefirstness,secondness.

Thought The processor act of thinking; the productor resultof this processor act. In
semiotics, thoughtis conceivedasa signprocess.

Token An individual replicationor instanceof asignor, moreexactly, of a legisign. There
canbenumeroustokensof a singletype.

Topography ➀ Detailed,precisedescriptionof aplaceor region;➁ Graphicrepresentation
of thesurfacefeaturesof aplaceor regiononamap,indicatingtheirrelativepositions
andelevations.

Topology ➀ Thetopographicstudyof a givenplace,especiallythehistoryof a region as
indicatedby its topography; ➁ Topologyis alsoabranchof puremathematicsdealing
with thefundamentalpropertiesof abstractspaces.In thissense,it is thestudyof the
propertiesof geometricfiguresthatarenot normallyaffectedby changesin sizeor
shape.

Transclusion Theinclusionof thesamematerialin two differentdocuments.

Trace Traceor inspirationhasthe placein Derrida’s grammatologythatsign hasin Fer-
dinanddeSaussure’ssemiologyandin CharlesS.Peirce’ssemiotic.If a thing never
left a traceof itself it couldneverbeknown, nor couldit serveasa signof anything
else. Thus,without visible or tangibleor, in someotherway, perceptiblemarksor
traces,semiosis(or signaction)would beimpossible.

Triadic Three-termed;having threeparts,aspectsor levels. CharlesS. Peirce’s definition
of sign asa correlationof signvehicle, object, interpretantis describedas triadic,
whereasFerdinanddeSaussure’sdefinitionof signasacorrelationbetweensignifier
andsignifiedis characterizedasdyadic(two-termed).
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Trichotomy While adichotomyis theprocessof dividing somethinginto two,or theresult
of this process,a trichotomyis the processof dividing somethinginto three,or the
resultof thisprocess(a threefolddivisionor classification).

Type In semiotics, a signconsideredasanindefinitelyreplicableentity or function,while
tokenis anindividual replicationor instanceof asignor, moreexactly, of a legisign.
Thetypeis itself thelegisign, a form indefinitelyreplicable.Therecanbenumerous
tokensof a singletype.

Typed link Besidesholdingits primaryelements,thelink anchorandthelink destination,
a link canbeclassified,thusholdinga type,suchasdefinition,update,citation,etc.

Unmotivated Synonym for arbitrary; lackinganintrinsic connectionor naturalbasis.

URI Uniform ResourceIdentifieris thegenerictermfor all typesof namesandaddresses
thatreferto objectson theWorld WideWeb. A URL is onekind of URI.

URL TheUniform ResourceLocatoris theaddressof a WWW document,consistingof
theInternetdomainname(suchashttp://www.wu-wien.ac.at/) andtherelative
pathto thedocument(e.g./infocenter/vvz/local.html) thatareusedin hyper-
links.

XML The ExtensibleMarkup Language(XML) is a flexible way to createcommonin-
formationformatsandshareboth the formatandthe dataon theWorld Wide Web.
XML is ”extensible”becausethe markupsymbolsareunlimited andself-defining.
XML, likeHTML, is asimplerandeasier-to-usesubsetof SGML.

XSL The ExtensibleStylesheetLanguage(XSL) is a languagefor creatinga style sheet
that describeshow datasentover the Web usingthe ExtensibleMarkup Language
(XML) is to be presentedto the user. XSL is basedon and extendsthe Docu-
mentStyleSemanticsandSpecificationLanguage(DSSSL)andtheCascadingStyle
Sheet,(CSS) standards.

Virtual Existingoutsideof physicalsapce,e.g.asa productof thehumanimaginationor
asa modelin therealmsof a computer.

Virtual Reality A computersimulationof a realor imaginarysystemthatenablesa user
to performoperationson thesimulatedsystemandshows theeffectsin realtime.
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Writable, or writerly text Two ways of translatingRolandBarthes’s term scriptible, a
term usedto distinguisha distinctive type of literary text. In contrastto readerly
(lisible) texts, writerly texts areonesin which the readeris invited to engageself-
consciouslyin theconstructionor fabricationof the text’s meaning. Suchtexts are
characteristicallychallenging:They try in variouswaysto jar their readersby expos-
ing, ratherthanhiding, thedevicesandcodesby which narrativesareconstructed.

Writing The processof inscribingsignsin a more or lessdurablemediumand the re-
sult of this process– in a word, inscription. Traditionally, it hasbeensupposedthat
writing is asecondarysystemof signs,writtenwordsbeingthemselvessignsof spo-
kensigns.If seenthroughJacquesDerrida’sdeconstructionisttheory, writing (often
calledarche-writing)becomesnothinglessthanan equivalentof semiosis, or sign
action.

WWW TheWorld Wide Web(WWW) is anInternet-basedhypermediumthatconsistsof
text, graphics, audio,animation,andvideo.

aesthetics
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