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Abstract

Hypertext theorymakesuseof the samesetof termsthathave beenexploredin decadesf
semioticinvestigationsuchassign, text, communicationcode,metaphoyparadigm syn-
tax, etc. Building on approacheghathave succeedeih applyingsemioticprinciplesand
methodologyto computerscience suchascomputersemiotics,computationakemiotics,
and semioticinterface engineeringthis dissertationestablishes systematicaccountfor
thoseresearcheraho arereadyto look at hypertect from a semioticpoint of view. Rather
thana new hypertext model, this work presentghe prolegomenaof a theory of hypertext
semiotics,interlacingthe existing modelswith the findings of semioticresearchpn all
levelsof thetextual, aural,visual,tactile andolfactorychannels A shorthistoryof hyper
text, from its prehistoryto today’s stateof the art systemsandthe currentdevelopmentsn
thecommercializedVorld Wide Web createghe context for thisapproactwhich shouldbe
seernsafortification of theconnectiorbetweerthemediasemioticapproactandcomputer
semiotics.While computersemioticianslaim thatthe computeris a semioticmachineand
Artificial Intelligencescientistaunderlinetheimportanceof semioticsfor the construction
of the next hypertext generationthis papermakesuseof a muchbroademethodological
basis.Therangeof subtopicsancludehypertet applicationsparadigmsstructure haviga-
tion, Web design,andWeb augmentationThe interdisciplinaryspectrunof methodology
alsoenabledetailedanalysese.g.of the Web browsers’pointing device, the @ sign,and
emoticons.The"icon” (a small pictureknown from the GUI desktopandusedin hyper
text) is identifiedasa misnomerandreplacedy a new generatiorof powerful "Graphical
Link Markers”. Thesefindingsare placedin the contect of the commercializatiorof the
Internet. Besidesidentifying the main challengedor eCommercdrom the viewpoint of
hypertext semiotics the authorconcentratesn informationgoodsandthe currentlimita-
tionsfor anew economysuchasrestrictive intellectualpropertyandcopyright laws. These
anachronisticgegulationsare basedon the problematicassumptiorthat — for information
too — valueis basedon scarcity A semioticanalysisof iMarketing techniquessuchas
bannerads,keywords,andlink injectionandtwo digressionson the BrowserWar, andthe
Toywar completethedissertation.



Zusammenfassung

Die Hypertext Theorieverwendetie selbeTerminologie,welcheseit Jahrzehnteiin der
semiotischerForschunguntersuchtird, wie z.B. Zeichen, Text, Kommunikation,Code,
MetapherParadigmaSyntax,usw Aufbauendauf jenenErgebnissenwelchein der An-
wendungsemiotischePrinzipienundMethodenauf die Informatik erfolgreichwaren,wie
etwa ComputerSemiotics,ComputationalSemioticsund SemioticlnterfaceEngineering,
legt dieseDissertatioreinensystematischeAnsatzfur all jeneForschedar, die bereitsind,
Hypertext auseinersemiotischerPerspektie zu betrachten.Durch die Verkniipfungex-
istierendeHypertext-Modellemit denResultaterausder Semiotikauf allen Sinnesebenen
dertextuellen,auditiven, visuellen,taktilen und geruchlichenNahrnehmungkizziertder
Autor ProlggomenaeinerHypertext-Semiotik-Theorieanstattein véllig neuesHypertext-
Modell zu prasentieren. Eine Einfihrungin die Geschichteder Hypertexte, von ihrer
Vorgeschichtdis zumheutigerEntwicklungsstandinddengegenwartigerEntwicklungen
im kommerzialisierteWorld Wide Web bilden den Rahmenfir diesenAnsatz,welcher
als Fundierungdes BriickenschlagegwischenMediensemiotikund ComputerSemiotik
angesehemwerdendarf. WahrendComputerSemiotiker wissen,dassder Computereine
semiotischeMaschineist und Expertender kunstlichenintelligenz-Forschungdie Rolle
derSemiotikin der EntwicklungdernéachsterHypertext-Generatiorbetonenpedientsich
dieseArbeit einerbreiterenmethodologischeBasis. Dementsprechenceichendie Teil-
gebietevon Hypertectanwendungenparadigmenund -strukturen iiberNavigation, Web
Designund Web Augmentationzu eineminterdisziplinarenSpektrumdetaillierter Anal-
ysen,z.B. desZeigeinstrumenteder Web Browser desKlammerafen-Zeichensind der
sogenanntefEmoticons. Die Bezeichnund'lcon” wird als unpassendeNamefir jene
Bildchen,welchevon dergraphischemBenutzeroberflachkeerbekanntsindundin Hyper
texten eingesetztverden zurtickgaviesenund dieseBildchendurcheineneueGeneration
machtigerGraphicLink Markersersetzt.DieseErgebnissaverdenim Kontext der Kom-
merzialisierunglesinternetbetrachtet Nebender Identifizierungder Hauptproblemeles
eCommerceausder Perspektie der Hypertext Semiotik, widmet sich der Autor denin-
formationsguterrund denderzeitigenHindernisserfir die New Economy wie etwa der
restriktvenGesetzeslage SacherCopyright undintellectualProperty Dieseanachronis-
tischenBeschrankungebasiererauf der problematischeAnnahme dassauchder Infor-
mationswertlurchdie Knappheitbestimmtwird. Einesemiotisché\nalysederiMarketing
Technilen,wie z.B. BannerWerbung, Keywordsund Link Injektion, savie Exkursetiber
denBrowserKrieg unddenToywar rundendie Dissertatiorah



Preface

"Why isthisabook?”is thefirst sentencef Jalob Nielsens seminaWwork onhypertext and
hypermedia[387]. The samequestionshouldbe askedto the authorof a doctoralthesis
on hypertext semiotics. For Nielsen,therewere still "so mary disadwantagesonnected
with electronicpublishing”thathedecidedo staywith paperalittle longer Many of these
disadantageseemto have disappearegvith therise of the WWW. Yet, a lot of technical
and administratve factorsstill favor the disseminatiorof scientificworks on paperand
online. The stratagyy to deliver a printout of a Web projects HTML pagesto the library
staf (asdescribedn [65]) doesnot solve the problem. Thus,| optedfor a hybrid form of
electronicandpaperpublishing,the PDF formatwith embeddedyperlinksanda HTML
versionderivedfrom it, cf. [196.*

The cross-referencew® other sections figuresor footnotesare active links that save the
readerof the electronictext from leafingor scrolling around. The definitonlinks to the
glossary the "backlinks” in the bibliographicsectionandthe active hyperlinksto World
Wide Webssitesareespeciallyusefulin the onlineversion.

Accordingly, the table of contentsalonecannotfully representhe structureof this docu-
ment. To getan overview over this work andfor navigation purposesthe readershould
alsostudyfigure 1, thegraphicalmapof thedissertation.

This dissertationwould not exist without the sustainedefforts of mary people. Allow

me first and foremostto stressthe depthof my obligationto my adviser Veith Risak.
In personalcorversationsand numerouse-mails, his insightsand commentarie®n this
dissertationhelpedme discover what it was about. | am also thankful for the advise
andcontributionsof several collegues,amongthemWolfgangPanry andAndreasGeyer-

Schulzat the ViennaUniversity of Economicsand BusinessAdministration(WU Wien),

HerbertHrachosec and Klaus Hambeger at the University of Vienna (Uni Wien), Jef

Bernardat the Institutefor Socio-SemioticStudies(ISSS)in Vienna,Karin Wenz, Guido
Ipsenand JosephwWallmannsbeger at the University of Kasse] DagmarSchmauksat the
TU Berlin, Linda Colet at the Museumof Modern Art (MoMA), LaurettaJonesat the
Thomas]. WatsonResearctCenter Sigi Reichat the Universityof Linz, Frank Shipman
at TexasA&M University, andBrian Proffitt at Browser\Watch In my effortsto write this
work, | wassupportediy ClaudiaHundius(who also helpedwith the compilationof the
glossary)my parentsmy brotherandmy closesfriends.

1This thesisis written with the text editor LyX on IATEX, a documentpreparationsystemdesignedby
Leslie Lamportin 1985. It, in turn, wasbuilt up from a typesettinglanguagecalled TgX, createdby Donald
Knuth in 1984. The embeddechyperlinks use the packagehyperref(developedby SebastiarRahtz, Heiko
Oberdiekand others). The PDF versionwas createdwith ps2pdf,the HTML versionwas generatedising the
IATEX2HTML translatoiby Nikos Drakos. Theonlineversionof this dissertatiorcanbefoundon my HomePage
www.unet.unvie.ac.at~a9108095
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http://browserwatch.internet.com/
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http://www.watson.ibm.com/
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http://www.tu-berlin.de/
http://www.uni-kassel.de
http://www.univie.ac.at
http://www.wu-wien.ac.at
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Chapter 1

Intr oduction

While mary peoplethink of hypertet in termsof the World Wide Web, hypertext was
conceptualizedn the mid-1940sby Vannevar Bush (cf. [80]) and practicalresearchoy
DouglasEngelbartand Ted Nelsonhasbeenongoingsincethe early 1960s cf. [162, 379.

In 1965,Nelsoncoinedtheword”hypertext” anddefinedt as”a bodyof written or pictorial
materialinterconnectedh a complex way thatit could not be corvenientlyrepresentedn
paper It may containsummariesor mapsof its contentsandtheir interrelations;it may
containannotationsadditionsandfootnotesfrom scholarsvho have examinedit” [379.

Sincethelate 1980s Hypertext Theoryhasestablished new battle-fieldfor literary stud-
ies, semiotics linguistics, philosophyandmediatheory Primafacie,thereseemsgo bea
vastdiscrepang betweenthis theoreticalapproachand the phenomenorof the commer
cializedWWW at theturn of the century: "Discussionof hypertet from five or tenyears
agonow seemsstrangelyidealistic. Although the possibilitiesidentified by semioticians
arestill presentthe implementatiorof hypertext within the Web closelyresembledradi-
tional print media. Indeed,the structureoftenimposedupon hyperlinksactively negates
theradical,writerly, intertextual qualitiespreviously ervisaged, [346. Yet,thatdoesnot
meanthat academiaesearchmustadaptitself fully to the currentstandardsf corporate
Web designandelectronicpublishing,cf. [287]. Onthe contrary it cancritically analyze
thesedevelopmentsand provide a theoreticaland scientific basisfor a public discussion
thatinvolvesthe industry and governmentsthe hypertext researcicommunity the W3C
andtheInternetEngineeringrask, cf. [266,506].

Today navigationtoolsandeventhe contentof typical Web pagesconsistto alarge extent
of graphicalinformation,whethermwe call themimagesicons buttons,or evenanimations.
However, mosthypertext theoristsview the termshypertext and hypermediaas synory-
mousandusetheminterchangeablyvith a preferenceo stickingto hypertect "sincethere
doesnotseento beary reasorto resene a speciatermfor text-only systems,[387, p. 5];
cf. [62 . Concerninghe differencebetweermultimediaandhypermediajt hasbeensaid
thatthedifferencebetweermultimediaandhypermedias similarto thatbetweerwatching
atravel film andbeingatouristyourself,cf. [387, p. 10]. In thequestionvhethetyperme-
diais asubsebf hypertet or, hypertet a subsebf hypermedial follow Schulmeister’A
specialsubsebf multimedia,then,is hypertet atthe sametime, andthe decisve criterion
is interactvity. If we collateboth argumentswe arrive at the following definition: hyper
mediais a subsebf hypertet, andatthe sametime hypermedids a subsebf multimedia.
It is probablybetterto view multimediaandhypertext astwo independenéntitieswith an
intersectiorthatmight be calledhypermedia{476|.

Theimportanceof all our sensegor understandingannotbe overestimatedyet thereare
nomajorhypertet systemshatincorporatenlfactory gustatoryor hapticelementgneither

14



CHAPTER1. INTRODUCTION 15

asnodes nor aslinks). Video and audio clips can be found in mary systemsand are
availablewidely onthe WWW, but involve mary questionse.g.how to link within, out of,

andinto asound [320, [20], [215. Nielsenpointsoutthat”eventhoughmary hypertext

systemarein facthypermediasystemsandincludemary multimediaeffects thefactthata
systems multimedia-basedoesnotmake it hypertet[. ..] Only whenusersnteractively

take control of a setof dynamiclinks amongunits of information doesa systemget to

be hypertext,” [387, p. 10]. Therefore the mainfocuswill be onthe distinctionbetween
textual andgraphicelementf hypertet systemswhetherthey aresimply partof a node
or whetherthey have linking functionality.

The semioticapproacthasprovedto be a suitableandmostelaborateiool whenworking
with bothwordsandimages It hasbeenadoptedby art history and mediatheoryandis
nowadaysa standardool whenanalyzingthe domainof images cf. [66, 535, 141, 160.
"ComputerSemiotics”is a termwhich hasbeengainingcurreny in recentyears. Estab-
lishedby PeterBgghAndersen(cf. [9,8,10,13)]) it maybeanemegentfield of inquiry, but
asof yetthereis little academiaonsensusasto its scope.By elaboratingthe conceptof
Hypertext Semioticsl intendto testthe stability of the ComputerSemioticonstructand
its applicabilityof its method<on hypertet structuresvhich hasoftenbeenimplied but not
yetfully explored,cf. [8,106,382 383 478 384,128. Thevalidity of asemioticapproach
to computersciencehasbeenemphaticallyunderlinedby Nadin:

"Computationis aboutmeaning,not electrons.Regardlessof the type of
computationwhatinterestsccomputerusersis not the electronsmoving along
sophisticateatircuits, but the variousbearerof meaningfulinformationsigns
subjectedo their programmedrocessingWhetherelectron light, quantum,
or DNA-basedthe computeris a mediumfor signprocessesNumbergurned
into images,simulations,databaseperationsetc. are examplesof how the
signs of the object of our practicalinterestare processedccordingto our
goals”[375].

Peirces classicdistinction betweeniconic, indexical and symbolic signshasbeencited
in connectionwith hypertet theory by Colén [107. It hasalso beenpointedout that
someof the”icons' employedin GUIs, within the toolbarof Web browsersandon Web
sitesarein factsymbols cf. [346. However, mary of thesebridgesbetweensemiotics
andhypertext theoryarenot quitetheoreticallyfounded.Besidesa thoroughconsideration
of classicalsemioticapproaches| will drawv on a broadertheoreticalframeawork of the
symbol including Cassirer Langerand Lévi-Strausson the one handand Freud, Lacan
andDerridaontheother

Theanalysisof signsin hypertext systemsanalsoprofit from thelatestadvancesn image
theory namelyElkins [160], who wedsWittgensteins Bildtheoriewith Goodmans crite-
ria of notation The visualizationof hypertext architecturedependdargely on graphthe-
ory, itself a notationsystem.Somereadersnight be surprisedoy the exemplaryregresses
on cultural and artistic phenomendo illustrate my pointsof view. Yet, consideringthat
the averageWeb pagedesigner(knowingly or not) seemgo recuron the sameconcepts,
memoriesand experiencef a commonvisual culture, this strateyy will presenttself as
appropriatedor the purpose.

Theintentionto make Web pagesmoreappealingo usersof differentageandeducation
from aroundthe globe have pushedforward a wave of non-text media: Graphicand pho-
tographicelementsof hypermediadesignpromiseto ring in a Renaissancef the image
while the semioticlimitations of picture languageshave beenlong identified, cf. [163

471,473. Keepingtheselimitationsin mind, | will still try to make useof Otto Neuraths

IHopefully, theinsightsgainedfrom building non-visuahypermediasystemgor blind userscansoonbeused
for navigationin auditoryhyperspacecf. [367], [255.
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InternationalPictureLanguageo elaboratea basicschemdor anew generatiorof "icons),

which | call GraphicLink Markers(GLM). | will alsoreflecton the futureinvolvementof
otherhumansensesnto hypermediaevenif they arestill restrictedby bandwidttf (such
asmoving imagesandsound)or othertechnologicalimitations (suchashaptic,olfactory
andgustatoryinputs).

Hypertext theory hasalways beenstrongly linked to usability and humanfactors,epito-
mizedby Jalob Nielsenwho is commonlyreferredto asa Web designgurutoday Impor-

tantasNielsens usability studiesareto understandhe succes®r failure of corporatéieb
sites,online servicesand DotCom enterprisesthey often lack a broaderanalyticalbasis.
Thediscussiorof thecommercializatiorof the Internethasproduceda largebody of theo-
reticalandpracticalwork. The elaboratiorof my hypertext semioticapproachs placedin

theframework of this sociologicalandeconomiaesearch.

It is commonlyagreeduponthateCommercethe expansiorof the InformationTechnology
branch(sometimesalledWintelism cf. [69]) andtheincreasingcapitalmarketorientation
on New Marketshave changedur economycf. [111,331,437,481,29,30,32,214. The
New Economyphenomenorif understooenamacroeconomitevel, haspromisedhigher
non-inflationaryeconomigyrowth dueto increase productity causedy thedigital rev-
olution. Evidenceput forward by mainstreanprotagonistof the New Economysuggests
the endof the economiccycle and permanenstability of a finance-ledregime of accumu-
lation on the basisof the digital productionparadigm However, Scherref47( reasons
that somebasiccausalelationshipsof sucha regime, especiallythe connectiondbetween
investmenandprofits; profitsandwealth;andwealthandconsumptiorseentoofragile for
suggestinghat a stablenew regime of accumulatiorhasemeged. Furthermorethe New
Economythesissuffersfrom seriousproblemsin measuringoroductvity in theservicein-
dustriesandseemgo be basedon massve borrowving by both companieandhouseholds,
whosedebtsnow standat a recordhigh, cf. [165. As the expansionof the late 1990s
comesto an end,the vastinflows of financial capitalfrom abroadareturning aroundand
thusbecomea threatfor the US economy This paperwill not analyzethe recentmarket
crashof the technologyandinformationsector Neverthelessfuture researchmight well
prove thatmy semioticreflectionson commercializedhypertets tacklesomeof the prob-
lemsthathave led to the”"DotCom-crisis”on a deepeitevel thancurrentusability statistics
andfinancialmarket models.

The Internetis a phenomenonhat hasinspiredthe literatenes®f mary scholarsput the
methodsof eachacademidiscipline facilitate certainways of knowing andinhibit oth-
ers.For instancethosewhich involve quantitatie paradigmgsuchasEconomicsjnvolve
the selectiononly of thoseaspectof experiencewhich canbe measured Linguistic and
Literary studies,on the other hand, concentrateon the purely academicand artistic use
of the medium,andtendto ignore the rapid growth of its commercialuse (adwertising,
public relations,eCommerceetc.). While ComputerSciencds primarily concentratingf
technicalinnovationsandimplementationtraditionalmethodsof BusinessAdministration
encounterifficulties if appliedto an ervironmentthat (at leastin the future) dealspri-
marily with non-tangiblegoods,agentsandpointsof sale.Suchselectvity has,of course,
dramaticallyempavered”the scientificmethod”,but it cando soonly in limited domains.
As Aldous Huxley wryly noted,”our universitiesposses$io chair of synthesis[242, p.
276]. As a matterof fact, the way of knowing favoredin the broadarenaof academia
is specialization. The intention of this paperis to contribute to a broaderdiscussionof
theoreticalandpracticalissuesrelatedto hypertext andthe World Wide Weh It is alsoa
wide-rangingexplorationof the commercializatiorof the Internetandfocuseson a variety
of waysin which the developments framed.It highlightsmajorstepsin the history of the

2Nielsens Law of Internetbandwidthstatesthat”a high-endusers connectiorspeedgrows by 50% peryear
[but] you don't getto usethis addedbandwidthto male your Web pagedarger until 2003”. For him, average
bandwidthincreaseslowly for threereasons:1. Telecomcompaniesireconserative, 2. Usersarereluctantto
spendmuchmoneg on bandwidth,and3. Theuserbaseis gettingbroadercf. [390.
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mediumandits users,including the dynamicchangesvhich have enabledhe Internetto
becomea major marlketplaceof the 215t century It involvesa particularfocusonits aca-
demicandcorporatestructuresalthoughmary referencesre alsomadeto privateusers.
| aim to give an accountwhich will sene, by its generalityandinterdisciplinarity to lift
the scholars’headsfrom what sometimeseemdo me too narrov a focus. The needfor
thiskind of enterprisebecomespparentn the context of therecent’DotCom-crisis”. The
main challengedor online businessethatwantto establisthemseleson the marketare,
for consulterHelmutF. Meier, languageandcultural problems:"Sprach-und Kulturbarri-
eren[sind] nochschwererzu Giberwinder{als nationalstaatlich&renzen]’[3]. To analyze
thesebarriers,it seemdavorableto employ methodsof Ethnology Informationand Me-
dia Theory Cultural Studies,Semiotics Philosophyand Art History, handin handwith
an Economicapproach.Of course this multidisciplinary advancerunsthe risk of ignor-
ing academic-breaucratistructuresut the pointis not somuchto dismantledisciplinary
boundariessto beableto move acrosghem,cf. [152, p. 27].

"Hypermediais on the onehandmultidisciplinary|. ..] ontheotherhand
it is penasie,with applicationsn mary areasinstruction,information,enter
tainment,commercegengineering]. ..] Despitethe recentupsugeof interest
in thecommerciabpplicationof theWWW ande-commercgenerallymary
of the fundamentalssuessurroundingsuccessfutommercialexploitation of
hypertext remainunsohed” [114, p. 40].

That line of thoughtmakesit lesssurprisingwhy this dissertationwas handedin at a
businessschool,not at anotherfaculty or schoolthat dealswith CommunicatiorScience,
Aesthetics or Philosophy Ohbviously, a primarily theoreticalapproachto communication
networks andnev mediaseemscongruentwith the currentflow of researchat thesefac-
ulties. Furthermoretheoreticaldisciplinestendto facethe commercializatiorof the In-
terneton a rathersuperficialand polemicallevel. Furthermorethe ViennaUniversity of
EconomicsandBusinesAdministration(WU Wien) housesa variety of disciplineswhich
have long beendealingwith communicatiorproblems(suchasMarketing, especiallyln-
ternationalMarketingandAdvertising),anda Departmenof InformationBusinesghatis
actively involvedin hypertext researchssuescf. [427.

Workinginter-, or transdisciplinarys morethanthesumof theinvolveddisciplines;t is the
explorationof acommongroundfor researcherfom differentfields by contrastingestab-
lishedpointsof view. In thefollowing sections] will try to elaborateatheoryof Hypertext

Semioticsthatadheredessstrictly to literary theoriesandlinguisticsthancomparableap-
proacheqe.g.[265 304, 448 369 247,56,539). It will include a diachronicaccountof

thehistoricandtechnologicakfforts to implementadvancechypertext functionalities The
insightsandprincipleswill thenbe appliedto analyzethe currentstateof the World Wide

Web?®

While thetidinessof academigexts oftenmisleadinglysuggestshe enduringnatureof the
positionswhichthey represertt, | think to have left alot of openendsandloosethreadsor
critique andfuture research.The methodologyand presentatiorof this dissertatiorhave
beenchosenin accordancevith the demandf the field of studyto which it contributes,
cf. [317. While the paperversionfollows mosttechnicalcorventionsof a dissertationthe
onlineversionof thistext is enhancedavith hypertet functionalitieS. Naturally, | hopethat

3In semiotics this strat@y is calleda synchronicanalysis.

4rSeamlessnesand sequentiaktructureseinforcean impressionof the groundhaving beencovered,of all
thequestion$iaving beenansweredof nothingimportanthaving beenleft out. Thoughit is alie, closuresuggests
masteryof the materialthroughits controlof form” [95, SyntagmatidAnalysis].

5Besidesthe uncountablebibliographylinks, this dissertatiorincludesmorethan 2500 handcraftedinks to
theglossaryto externalWebsitesandbetweersections.
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the presenwork will belinkedinto rich relationshipswith otherresourceso disseminate
my findings.

In Austrianacademiterms thisdissertatiorshouldberegardedaspartof thestudies’Han-
delswissenschafterfCommercewith astronginclinationtowardsaninterdisciplinaryap-
proachof the subject,dependingstrongly on whatis usually summarizedn Germanas
" Geisteswissenschaftethumanities) Accordingly, theglossarysupplieskey terminology
anddefinitionsof semiotics aswell aseconomicandtechnicatterms(ascertaindefinitions
meancompletelydifferentthingsin the variousdisciplines).In British, or north American
academiderms,the papermight be consideredasa meldingof BusinessAdministration,
Economics ComputerScience CommunicatiorStudiegblendingpsychology sociology
semioticsandlinguistics), CompositionReseath (a slightly more focusedhybrid of dis-
ciplines)and Media Theory This paperwaswritten in the Englishlanguagefor broader
accessibility Neverthelessthe authorhasemployedthe scientificprinciplesandtradition
of his native country, Austria.



Chapter 2

The SemioticApproach

Accordingto Andersena majorcontributorto thefield of computersemioticgseesection
2.9), "semioticsmay be helpful in enhancinghe interpretationof computerbasedsigns
and creatingunderstandablenteraction”[11]. Before presentingmy prolegomenafor a
theoryof hypertext semiotics,it will be necessaryo describethe methodsand practices,
definitionsandlimitations of the semioticapproach.What Andersensaysaboutsemiotic
interfaceengineerings basicallytrue for the wholefield of computersemioticsjncluding
hypertext semiotics:

"Semioticsis an abstractionof individual disciplinessuchas linguistics, art
theory dramatheory andfilm theory Thereforeit cansere asa common
languagdor transferringinsightsfrom onedomainto anotherin a systemati-
calway. Thisis usefulin designingcomputerinterfaces sincecomputersare
inherentlymultimediawherecodesfrom thesediversefields meetandamal-
gamaten practice”[11].

For suchatransferto take place thereis a strongneedto build acommonbaseof departure
which is furnishedwith a sharedmethodologyand terminology In this chaptey | will
introducethethe basicsemioticprinciplesandcommenibntheir applicabilityon hypertext
theory

2.1 Intr oduction to ClassicSemiotics

After speakingof languageasa systemof signsthatexpressideas(“un systemede signes
exprimantdesidées”),the Swisslinguist Ferdinandde Saussurgointsout thatlanguage
is only the mostimportantof thesesystemsandthata sciencehatstudiesthelife of signs
within societyis well concevable: “On peutdoncconceroir unesciencequi édudiela vie

dessignesauseindela vie sociale’[468 p. 33]. Thisnew sciencevould beapartof social

psychologyandconsequentlpf generalpsychology:

“l shall call it semiology(from the Greeksemeion’sign’). Semiology
would shav whatconstitutesigns,whatlaws governthem. Sincethe science
doesnot yet exist, no onecansaywhatit would be; but it hasaright to exis-
tence,a placestaledout in advance.Linguisticsis only a partof the general
scienceof semiology the laws discoreredby semiologywill be applicableto

19
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linguistics,andthelatterwill circumscribeawell-definedareawithin themass
of anthropologicafacts’ !

Ferdinandde Saussursharplydistinguishedhe diachronicfrom the synchronicstudy of
language® In orderto make his synchronicstudiegpersuasie, Saussurgvasforcedto draw
anothersharpdistinction.He arguedfor dividing languagento threelevels,

langage by which he meantthe humancapacityto evolve structuredcommunication
systems,

langue whatwe think of asalanguagesuchasEnglishor French,and

parole ary individual spealer’s particularuseof thelanguage.

Langueis, accordingto Saussurea self-containedvhole and thus appropriateobject of
synchronicstudy;it refersto the systemof rulesandcornventionswhich is independenof,
andpre-«ists,individualuserscf. [102 p. 86], [95, Introduction]. Accordingly, Saussure
waschiefly interestedn langueasan a-historicalphenomenonParole however, refersto
theuseof this systemin particularinstances.

In contemporargemioticsthedistinctionlangue— parolehasbeengeneralizedo a differ-

entiationbetweenthe semioticsystemandits usagein specific(con-)tets: "The distinc-

tion is one betweenbetweencodeand messge, structue andeventor systemandusage

(in specifictexts or contexts)” [95, Introduction]. The systemincludesrulesof usewhich

constrainbut do not determineusage(this is analogougo Chomsly’s distinctionbetween
competencandperformancecf. [97]). To thetraditional, Saussureasemiologist,what
mattersmostaretheunderlyingstructuresandrulesof a semioticsystemasawholerather
thanspecificperformance®r practiceswhich aremerelyinstancef its use,cf. [102, p.

86].

signified
signifier

Figure2.1: The Saussureasignmodel.Source{469, p. 78].

While the Saussureadefinition of semiologymay have inspiredmuchsemioticresearch
of this century it falls shortfor mary contemporargemioticiansFor Saussurethe signis
a compositionof the signifier, /dogP andthe signified (our concepiof adog),asshovn in
figure2.1 Therealanimal(in semioticterminology thereferencgdoesnotinteresthim as

11468. Englishtranslationaccordingo [246 p. 34-35]and[95].

2A diachronicinvestigationtracesthe developmentor evolution of languagewhereasa synchronicinquiry
examinedanguageasa systemanetwork of relationshipgo-eisting in the presentSaussurgvasreactingto the
Neogrammariansf hisown day, linguistswho contendedhattheonly valid approacho thestudyof languagevas
ahistoricalor diachronicapproachlt is arguablethatoneextremeapproactcalledforth the oppositeextreme for
anexclusie concernwith the history of languagevasdisplacedyy a systematiaenialof this history’s relevance
for anunderstandingf languagecf. [469,102 95,154].

31t hasbecomean academicconvention amongscholarsof semioticsto usethe forward-slashcharactetto
emphasizareferralto thesignifier. Thus,/dog/refersto theword formedby thelettersd, 0, andg, asopposedo
themeaningof theword, “dog” andthe actualanimal(whichis nottakeninto accounty the Saussureasystem),
cf. [155 p. 30f.].
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alinguist, cf. [155 p. 31].% In the context of naturallanguageSaussurstressedhatthere
is no necessaryor inherentconnectionbetweerthe signifier andthe signified— between
the soundor shapeof a word andthe concepto which it refers.Therelationshipis purely
corventional- dependenbn socialand cultural corventions. This is not to suggesthat
theform of a word is random,of course:While the wordsfishandmanareunmotivated

compositdik e fishermerillustratetherelative arbitrarines®f languagetheintra-linguistic
determinatiorof grammay cf. [401, p. 340].

Saussuremphasizedhe differencesbetweensigns. He arguedthat conceptsare purely
differentialanddefinednot by their positive contentbut negatively by their relationswith
the othertermsof the system:Their mostprecisecharacteristiés in beingwhatthe others
arenot, cf. [469, p. 128]. The Saussureamodel,with its emphasi®n internalstructures
within a signsystemgcanbe seenassupportingthe notionthatlanguagedoesnot “reflect”
reality but ratherconstructst, cf. [545.

Peirces semiotictrianglehasbecomehecountermodelto Saussuredichotomysignified
signifier. The AmericanphilosopheiCharlesSanderdeirce(1839-1914)jndeed wasthe
otherkey figurein theclassicdevelopmenbf semiotics

"I am, asfaras| know, a pioneer or rathera backwoodsmanijn the work of
clearingandopeningup what| call semeiotic thatis, the doctrineof the es-
sentialnatureandfundamentalarietiesof possiblesemiosis..” [416 5.488].

This semiosisis "an action, an influence,which is, or involves, a cooperationof three
subjects,suchas a sign [representamerMN], its object andits interpretant this thri-
relative influencenot beingin any way resohableinto actionbetweerpairs”[416, 5.484].
While Saussura systemneedsan active senderof signalsto make the semioticprocess
work, Peirces semiosistrias can be appliedto phenomenahat have no sender suchas
naturalsymptomsof anillnessthatcanbe detectedandinterpretedby a medic.

Peircewasclearlyfascinatedy tripartite structureandmadea phenomenologicalistinc-
tion in his threeuniversalcategoriesof firstness secondnessndthirdness: "Everything
is somethingn itself; this Peircecallsfirstness We might call this initselfness Everything
eitheractuallyor potentiallyreactsagainst,or opposestself, to otherthings;this he calls
secondnes@ver-againstnesskverythingis, in somemeasureintelligible, if only because
it canberelatedby meto somethingelse”[102, p. 194]. Formally andabstractlydefined,
thirdnesds betweennessr mediation®

In contrastto Saussure self-containedwo-termedmodel of sign (sign as an arbitrary
correlationbetweensignifier and signified, Peirceoffereda triadic relation betweenthe
representamerthe interpretaniandthe object N6th hassubstitutedhesetermsfor more
intuitive terminology:the signvehicle the senseandthereferencenbject.

The representamen(sign vehiclg is the broadestform in which the sign takes place.
In Peircearterminology "a sign, or representaméenis somethingwhich standsto
somebodyfor somethingn somerespecbr capacity”’[416 2.228].

4Thus, mary subcatgoriesof todays semioticstudies(suchas zoosemioticscomputersemiotics,and com-
putationalsemiotics)vould have to remainoutsidethe semiologicbuilding that Saussursketchescf. [469 396.

5"Suchunfamiliar termsarerelatively modestexamplesof Peircearcoinagesandthe compleity of his ter
minologyandstylehasbeenafactorin limiting theinfluenceof a distinctively Peircearsemiotics[95, Signs].

60neof Peirces own favorite examplesof thirdnessor mediationis anactof giving. For him, giving exhibits
an irreducibly triadic structureor form — thatis, ary attemptto breakit down into a simpler affair losesits
meaning In ary actof giving, thereis a giver, arecipient,andagift. Onehalf of this actis divestiture(the giver
divertsherselfof somethingsheowns); the otherhalf is appropriatior(therecipientappropriate®r comeso own
somethingnew). But, in giving, thesetwo dyads(giver and gift-as-dvested;recipientand gift-as-acquiredpre
integrally united. If thegiver simply getsrid of herpropertyand,alittle while later, therecipientcomesalongand
findsit, we have two accidentallyrelateddyadsbut no actof giving, cf. [102, p. 195]

"He proposedhis termbecausdebelieved thatthe Englishword "sign” andmost,if notall, of its equivalents
in Englishandotherlanguagesveretoo closelytied to a mentalistunderstandingf the sign
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The interpretant of a signis the sensemadeof the sign Apart from mentalinterpre-
tants(for exampleaconcepin the Saussureasense)the Peirceampansemioticiew
of theworld alsoconsidersot-mentalinterpretantgfor example,the plantturning
towardsthe sun), cf. [102 p. 171]. Theinterpretantshouldnot be confusedwith
theinterpreter Theinterpretanis thatin which a signassuchresults,whereaghe
interpreteris a personahgent who takespartin andpresumablyexertscontrolover
aprocesof interpretatior’

The (reference)object is thatto whichthesignpoints. The differencebetweertherather
conceptuakenseof the sign andthe concretereferentcanbe shovn in an easyex-
ample: The referencesemioticianincludesthe historic personsCharlesS. Peirce,
Ferdinandde SaussureCharlesMorris, RolandBarthes andthelik e; thesearesome
of thebeingsto whomthis signrefers.In contrastthemeaningof semioticiaris any-
onewhoinvestigatesespeciallyin a self-consciousvay, the natureandpropertieof
signs??

Whatmightseenlik ethesametriad alreadyofferedby PlatonandAristotelesassemainon,
semainomenoandpragmajs morecomplex. Thetriadicmodelof thesignandtheconcept
of thesemiosisvasexpandedby UmbertoEcoto designateéhe processy which a culture
producessigns and/or attributes meaningto signs. Eco and otherscriticize the simpli-
fied variantsof Peirces triad which keepreappearinginderthe name” semiotictriangl€’,
cf. [368 406. While thereseemdo be a broadconsensusn the triangularshapeof the
model,thenamesf thethreepolesarenotonly terminologicaldifferencesThey represent
differentwaysof seeingthe processasa whole. Nadin calls this lack of consistentermi-
nologythepost-Morris-* syndrome}an intellectualdisastefrom which semioticsdoesnot
seemto recover. The consequenceareobvious: the outcomeof appliedsemioticsrarely
justifiesexpectation”,cf. [375.

Floyd Merrell thinksthatthetriangleshapetoo,is amisinterpretatiorof Peirces signtriad.
Accordingto him, thetrianglehasbeenchoserbecausét is pleasingto the eye:

"Its shapes quite familiar to arny elementaryschoolemnwho hasstudieda few
geometricafigures,andit coincidesnicelywith our penchanfor Euclideaniz-
ing theworld. But it is not genuinlytriadic. It consistsof a setof threebinary
relations..” [353 p. 135]

Like Marty andMarty [341, p. 100] before,he proposesa model(figure 2.2) thattieseach
signcomponento the othertwo, and,in addition,to therelationbetweerthem,cf. [401, p.
140].

It is importantto notethat Saussura'term,” semiology is sometimesusedto referto the
Saussureatradition,whilst”semeioti¢ (or "semeiotics”)sometimesefersto the Peircean

8In computersemiotics,the interpretercan be a machineor a process.e.g. a compileror, of course,an
"interpreter” in the technicalsense:"There are mary 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 technicalconceptssuchas programverification, programspecification,
compilation,etc” [9, p. 11].
9Theinterpretanis notary resultgeneratedby a sign Somethingfunctioningasa signmight produceeffects
unrelatedo itself asa sign: "For example,afire indicatingthe presencef survivors of an airplanecrashmight
setaforestablaze.Theforestfire would be anincidentalresultandthusnot aninterpretanpf the signcalling for
help (or indicatingthe whereaboutsf the survivors)” [102, p. 121].
109)magineSaussure’neighborin Genea attheturn of thelastcentury: Evenif shedid notknow the meaning
of theword semiotician shewould still knov MonsieurSaussurelt is alsopossiblefor a signto have ameaning
but no referencefor example,the”unicorn” hasno realanimalto whomit points,cf. [155, p. 29].
liBesidespresentinga simplified semiotictriangle model, Morris provided useful extensionsto the Peircean
theory His division of semioticsinto the following threebrancheshasbeenwidely accepted:semanticgthe
meaningof signs;the relationshipof signsto whatthey standfor); syntacticsor syntax(the structuralrelations
betweersigns);andpragmaticgthewaysin which signsareusedandinterpreted)¢cf. [368 p. 6-7]; [396, p. 50].
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R

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

7 N\

O I

Figure2.2: ThePeircearsignmodel.Source{353 p. 136].

tradition. Colapietrogivesa mostconcisedifferentiationof the two classicsemioticap-
proaches:

"For Peirce,anything properlydesignatedsa sign hasan object moreover,

this objectis concevedin suchawaythatit canconstrainor guidetheprocess
of semiosisor sigh generation.In otherwords, whereasSaussure view of

languageasa self-containedystemof formal differencesuggestsomething
free-floating Peirces conceptiorof semiosisuggestsomethindirmly rooted
in anobjectiveworld. In Saussure'semiology thelink betweerlanguageand
reality is severedor, at best,extremely attenuatedjn Peirces semiotic,the

connectiorbetweersignsandobjectsis commonsensicallgssumed]102, p.

151].

While the Europeantradition of semiologyevolved from the scienceof linguistics, the
Americantradition of semeiotids seemaspartof amuchmorecomprehensie philosophi-
cal system.Thework of LouisHjelmslev, RolandBarthes Claudel évi-StraussJuliaKris-
teva, ChristianMetz andJeanBaudrillardfollows in the semiologicatradition of Saussure
whilst that of CharlesW. Morris, Ivor A. Richards,Charlesk. Ogdenand ThomasSe-
beokis in the semeiotictradition of Peirce. N6th complementghesetwo traditionswith
a rich study of the history of conceptgBegriffsgeschichtepf the termsthat derive from
Greekonpeiov andoijpa, which have beenusedin philosophyandmedicinesincethelate
antiquity.

Many otherleadingsemioticiange.g. UmbertoEco) have alsohelpedbridging thesetwo
traditionssincethe late 1960s.Today the term semioticsis primarily usedasanumbrella
termto embracehe wholefield, [401, p. 3], [95, Introduction]. The sameis true for this
dissertation.

2.2 From SymbolicFormsto (Post-)Structuralist Semiotics

Evenif ErnstCassirehaslongbeenrecognizedsasemioticiamantelitteramandathinker
worthy of the semiotic Olymp!?, his influenceon today’s semioticviewpoints hasbeen
neglected,cf. [342. Thereareonly faint historicalconnectiondetweenPeirceand Cas-
sirer*3, and”thereis alsono hint thatCassirewould have appreciatedPeirces philosophy

12ps pointedout to me by Jef Bernard Institutefor Socio-SemioticStudies(ISSS),in apersonalnterviev on
July 19th,2001.

13"0One of the few relationsthatcanbe dravn betweenCassirerand[AmericanPragmatism]s constitutecby
the Cassiredisciple EdgarWind [...] anotherlink betweenCassirerand Peirceanphilosophycan be seenin
thework of Susann&. Langer(1895-1985)who is often consideredasdeeplyinfluencedby Cassirer’[342 p.
332-333].
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evenif he hadknown aboutit” [342 p. 333]. Yet, thereis a consistentine of thoughton
SymbolicFormsfrom Cassiretto LangerandLévi-Strausghatintersectsith the semiotic
pathatseveralpoints.

Cassirers definition of manasan animal symbolicunthatlivesin a symbolicuniverseis

inherentin ary discussiorabouthumanthinking, understandinggulture,andcommuncia-
tion, including telecommunicatiomandhypertet (seesection3.5): "No longerin amerely
physicaluniverse,manlivesin a symbolicuniverse.Languagemyth, art andreligion are
partsof this universe.They arevariedthreadswvhich weave the symbolicnet, the tangled
web of humanexperience”[90, p. 25]. PeterMarx insiststhat Cassirercannotbe clearly
catgyorizedinto eitherthe Europearor the Americansemiotictradition, as his symbolic
forms(which mustnot be confusedwith the Peirceardefinition of the symbo) relateto a

broaderculturalconcept.Marx [3427 alsopointsout that Cassiredealswith two different
questions:

"On the one hand,the philosophyof symbolic forms is concernedwith the
guestion®f knowledge,it is concernedvith the matterthatis calledErkennt-
nistheorig]. ..] Ontheotherhand,Cassirettriesto developa new scienceof

cultureandthis projectis very closeto the projectof Europearstructuralism”
[342 p. 337].

Susannd_angers work [306 305 is basedon the findings of Ernst Cassirer[89], and
inherentin thework of ClaudeL évi-Strausg§315316.14

Langerremarkghat,in modernsciencethe objectof studyis no morethe centerof atten-
tion becausét hasbeendisplacedby measuringand control technology displays,visual
representatiommaterial: Indices have taken the placeof the cause,and obsenation has
becomelmostentirelyindirect: "The sense-datan which the propositionof modernsci-
encerestare,for themostpart,little photographicspotsandblurs,or inky curvedlineson
paper Theproblemof obsenationis all but eclipsedoy the problemof meaning!® And the
triumphof empiricismin scienceis jeopardizedoy the surprisingtruth thatour sense-data
areprimarily symbols”[306, p. 20-21]. Langermakesclearthat mathematicatonstruc-
tionsaresymbolsaswell, asmathematicsloesnot needto referto anexternalworld atall:
its signifiedsareindisputablyconceptandmathematicss a systemof relations.However,
herinvestigationsf the symboldo not draw uponthatdiscipline’s technicalcornventions,
cf. [306, p. 18ff.]. Theseobsenations,of course,arebasedon Cassirers statementhat
all truly strictandexactthoughtis sustainedy the symbolicsandsemioticson whichit is
based-®

The othergreatinfluencefor Langercomesfrom Alfred North Whiteheads exposition of
the two pure modesof perception[543, oneof which is essentiallyperceptionin space,
andthe otherin time. Whiteheaddesignateshem presentationaimmediacyandcausal
efficacy!’ Presentationdmmediagy is perceptiorof whatis immediatelypresenwithout

4Theinspirationfor this line of thoughtareowedto Klaus Hambeger's lectureon socialstructuresandsym-
bolic formswhich includeda thoroughdiscussiorof its epistemologicasourceqUniversity of Vienna,summer
termof 2001).

151n herlonging to implementthe conceptof transformatior(i.e. thetheoreticalbasisfor ary virtual reality)
into epistemologyLangerusesthe termanalay in her theoryof isomorphism.The conceptof transformation
betweerstructuresvasalsousedby Lévi-Straussef. [316. Chandlers notionthat”signifying systemsmpose
digital orderon whatwe oftenexperienceasa dynamicandseamlesflux” [95, Signs]still dravs onthe Kantian
evolution of cognitionfrom "Mannigfaltigkeit”, via "Synthesis” to "Einheit”, cf. [267, B 102-104].

16"Eyery law of natureassumedor our thinking the form of a universalformula and a formula can be ex-
presseanly by acombinationof universalandspecificsigns.Without the universalsignsprovided by arithmetic
andalgebra,no specialrelationin physics,no speciallaw of naturewould be expressiblelt is, asit were, the
fundamentaprinciple of cognitionthatthe universalcanbe perceved only in the particular while the particular
canbethoughtonly in referenceo theuniversal”’[89, p. 86].

171t is importantto notethatthesetwo modesrarely occurin their "pure” form. Neitherpuremodein itself can
be calledconsciousnesaswe know it, but thesetwo puremodestogetherconstitutesymbolicreference.



CHAPTERZ2. THE SEMIOTIC APPROACH 25

referenceto arnything in the pastor arything that may lie in the future (neithermemory
nor awarenes®f potentiality). Causalefficacy is the puremodeof inheritanceof feeling
from pastdataandthe preconditionfor awarenes®f future potentialities.In accordance
to Whiteheads dichotomy Langerdistinguishedbetweerrational discussivelanguage and
presentationalanguage. To begin with the discursve function of symbolism,we seea
linearconstructionwhich is limited to sequencinglts natureis very exactingandprecise,
asit is usedin science.

"Languagein the strict senseis essentiallydiscursve; it haspermanent
units of meaningwhich arecombinableinto larger units; it hasfixed equiva-
lencesthat malke definitionandtranslationpossible|. ..] Themeaninggiven
throughlanguageare successiely understoodand gatherednto a whole by
theprocessalleddiscourse..” [306, p. 89].

Discursivenessn this context is similar to sequentiality:Wordscannotbe piled oneupon
theother, neithercanthey bearrangedarbitrarily into a sentencéthey haveto follow apre-
definedgrammay; it takestime to form (andlistento) eachword of a sentenceandonly
onceyou have heardthe lastword of a sentence/ou canbe sureof its meaning Langer
thoughtthat, evenif they arenestedwe have to string our ideasin orderto communicate
themto othersin alanguagejik e clothesthat are drapedarounda body, but hangingout
to dry on a clothes-line. You placeone pieceof languageat a time into a straightline; at
the end of the processthe partsadd up to a whole argumentor proposition,cf. [307, p.
88]. The amgumentof hypertet is thatideasdo not have to be arrangedon an infinitely
long clothes-line In fact,hypertet representsariablestructurethatpermitsaninterlinked
presentationf ideas asoutlinedin section3.5. Theactof navigationmeanslinearization
of thosenodesthatthe hypertext userchoosedo readalonga personakhreadthatis laid
uponthe network.

For Langer denotatiorandconnotatiorarecentralto discursve symbolismcf. [30€], see
section2.2. While denotatiormakesreferenceto a specificobjector person,connotation
brings up a conceptof a name'® While denotationis intended,connotationis inferred.
Therefore,Langerbelievesthat denotationis the essencef language pecauséts useis

deliberate anddirectly relatesthe conceptto the real thing. The syntaxandgrammarof

discursve languageéie togethersymbolsinto complex thoughts allowing intricateideasto

becommunicated.

In contrastwith theratherstrictdiscursve form, presentationadymbolismis simultaneous
in its natureand opento broadinterpretations.Using art as an example,Langerwrites,
"visual forms— lines, colors,proportions etc. — arejust ascapableof articulation,i.e., of
complex combinationsof words” [306, p. 93]. This is becausehe relationshipthat exists
in a picture,betweeranobjectandimage is similar to therelationof aword to its object.
They evoke a presenceatherthandefininga presenfact.

With a basicunderstandin@f the two functionsof symbols Langerpresentser caseas
to their role in the origin of language Although languageis clearly one of the keys to
humansurvival, it is not well explainedasderived from suchmotivations. The psycho-
genetictheoryof languagecontendghathumanlanguagedevelopedfrom the simplesigns
that animalsuseto communicatejn time, thesemechanismbecamemore comple and
developedinto symbols Langerrejectsthis theory and arguesthat humanrationality is
muchtoo variedanddistinctfrom that of animalsto have developedfrom basicneedsor
survival. Shebelievesthathumanshave had,sincetheir earliestdays,a peculiarneednot

180neis remindedhereof Wittgensteirs conceptof names:"One namestandsfor onething, andanotherfor
anotherthing, andthey areconnectedogether And sothewhole, like a living picture, presentghe atomicfact
[Sachwerhalt,MN]" [548, 4.0311].For anoverlookof theuseandreferenceof namesn Wittgensteirs Tractatus,
cf. [249.
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foundin otheranimals:to expresstheirinnerlife. The mereexpressiorof ideasseemgo
be a uniquelyhumanexercise asanimalsdo not seeary needfor crying, laughing,super
stition, rituals and scientificingeniousnessPresentationdhnguagedid not developfrom
a needfor somethingin additionto self preseration; but rathey Langerbelievesthatthe
needfor expressiongave birth to discursie language-®

Thoughlanguagemaybethe mostimportantnaturaloutcomeof this symbolicprocessthe
othertransformation®f experiencein the humanmind have quite differentovert endings
andendin actsthat are neitherpracticalnor communicatie, thoughthey may be both
effectiveandcommunal g.g.ritesandart, cf. [307, p. 49-51].

Signs(assymbolsnot assymptoms)help us to referto objectsin absentia Ratherthan
aliquid pro aliquo, symbols for Langer sene asvehiclesfor the conceptionf objects,
cf. [307, p. 39and69]. Symbolizatiorprecedesheactualactof thinking (ratherthanbeing
the actitself, asformulatedby Ritchie [444, p. 238]). Thus,symbolictransformatiorof

sensualnformationis aninherentnecessityjust like eating,looking andmoving. It is a

fundamentalcontinuousproces®f thehumanmind, afountainof ideas?® Thisis thepoint

where Langers theory coincideswith structuralism,especiallyLacanand Lévi-Strauss,
who have employed Saussura structuralanalysiswith psychoanalysiandethnology

Structuralisnmdrew heavily on linguistic conceptspartly becausef theinfluenceof Saus-
sureandbecausdinguisticswasa moreestablishedlisciplinethanthe studyof othersign
systemsgf. [131]]. Lévi-Straussiotedthat”languages the semioticsystenmparexcellence;
it cannotbut signify, andexists only throughsignification”[317, p. 48]. Accordingly, the
structuralistsadoptedanguageastheir modelin exploring a muchwider rangeof social
phenomenat évi-Strausgor myth, kinshiprulesandtotemism;Lacanfor theunconscious;
Foucaultfor disciplining systemsof power; Barthesand Greimasfor the "grammat of
narrative. Structuralismis an analyticalmethodwhich hasbeenemployed by mary semi-
oticiansandwhichis basen Saussurelinguistic modelof binary oppositions!

Accordingto Saussuremeaningarisesfrom two kinds of differencesbetweensignifiers
syntagmatiqconcerningpositioning)and paradigmatiqconcerningsubstitution). Whilst
syntagmatiaelationsare possibilitiesof combination(the dimensionof "and”), paradig-
matic relationsare functional contrasts- they involve differentiation(the dimensionof
"or”).

On the syntagmaticaxis, a word is assignedneaningby the words surroundingit.?> A

19rreudhasshavn thathumanbehaior is not a merestrateyy to provide food, but alsoa languageasevery
movementis, atthe sametime, a gestue, cf. [300, vol. 1, p. 115f.], [307, p. 59]. ConsequentlyJacqued.acan
draew hisfamousconclusionthatthe unconscioudtself is structuredike alanguaggseesection3.5).

20"l anguagei,in its literal capacity is a stiff and corventionalmedium,un-adaptedo the expressionof gen-
uinely new ideas,which usuallyhave to breakin uponthe mind throughsomegreatandbewildering metaphor”
[306, p. 45f.]. Metaphorsarethe next stepin understandinghe developmentof symboliclanguage Metaphors
expandthe literal meaningsof symbols. In this stretchingof meaning,is the abstractiorof presentationasym-
bolism. Symbolictransformatioris the processn which mantransformsexperienceinto new ideas. Metaphors
arethe meansby which new abstraction®f symbolismareborn; metaphorarethe key to symbolictransforma-
tion; they dictatethelaws of language Both the presentationadnddiscursve functionsof symbolsareexpanded
throughmetaphoricameanscf. [371].

21"peoplehave believedin the fundamentatharacteof binary oppositionssinceat leastclassicakimes.]. . .]
As for methodologiesSaussura'theoriesconstituteda startingpoint for the developmentof variousstructuralist
methodologiegor analyzingtexts andsocialpractices.Thesehave beenvery widely emplo/edin theanalysisof
ahostof culturalphenomena]. ..] Semioticsis probablybest-knan asanapproactto textual analysis,andin
thisform it is characterizedby a concernwith structuralanalysis. [95, Introduction]. As a metatheorya theory
abouttheories,’structuralisminsistsuponthe necessityto conceve ary objectof inquiry asa structure”[102 p.
187]; cf. [289 p. 197f.].

22The syntagm”waxing hot” was usedfor a visual punchby the Americanartist Bruce Nauman:In the se-
ries The Artist at Work, he shavs snapshot-lik situationsof the artist’s actvities, wherethe boundarybetween
everydaydoingsandthe practiceof artis undefined.In the photographAaxing Hot, his handsareseenat work,
polishing3 castletters,H, O andT, which arestandingonthefloor. Thepunis realizedoy meanf visualization.
Theoscillationof theword hot betweertherole of anadwerbin the syntagm(waxinghow?— hot!) andan object
(waxingwhat? — H, O, andT.) formulatesa tensionon the syntagmati@xis.



CHAPTERZ2. THE SEMIOTIC APPROACH 27

syntagmis an orderly combinationof interactingsignifiers which forms a meaningful
wholewithin atext —sometimesfollowing Saussure;alleda syntagmatichain(seefigure
2.3). Suchcombinationsaaremadewithin a framework of syntacticrulesandcorventions

signifier W signifier

Figure2.3: Syntagmatichain. Source{469 p. 137].

(both explicit andinexplicit). In written languagea sentencefor instance s a syntagm
of words;sotoo areparagraphsndchapters Saussur&imself notedthatvisual signifiers
(he instancednhauticalflags) can exploit more than one dimensionsimultaneouslywhile

auditorysignifiersarepresentedneafteranothen atimeline, cf. [469, p. 82]. Chandler
expandsthis conceptof multiple syntagmatialimensions:

"Syntagmsare often definedas 'sequential’(and thus temporal— as in
speechandmusic),but they canrepresenspatialrelationships.[...] Spatial
syntagmatiaelationsarefoundin drawing, paintingandphotography Many
semioticsystems- suchasdrama,cinemajtelevision andthe world wide web
—includebothspatialandtemporalsyntagms95, ParadigmsandSyntagms].

| will returnto spatialsyntagmatigelationsin section3.5on hypertet semiotics.

Paradigmaticanalysisinvolves comparingand contrastingeachof the signifiersin a text
with absentsignifierswhich in similar circumstancesnight have beenchosen,and con-
sideringthe significanceof the choicesmade. Saussurdadactually calledthe wordson
this axis "associatve” relations,cf. [469 p. 147f.], but RomanJalobsons termis now
used?® Paradigmaticanalysiscanbe appliedat ary semioticlevel, from the choiceof a
particularword, imageor soundto the level of the choiceof style,genreor medium. The
useof onesignifier ratherthananotherfrom the sameparadigmis basedon factorssuch
astechnicalconstraintscode corvention,connotation style, rhetoricalpurposeandthe
limitations of theindividual's own repertoire Paradigmaticanalysishasbeenusedto trace
binary oppositionsn visualimages®*

The distinction betweernthe syntagmatiandthe paradigmaticaxesis a key onein struc-
turalist semioticanalysis. The value of a signis determinedy bothits paradigmatiand
its syntagmaticrelations(seefigure 2.8). Syntagmsand paradigmsprovide a structural
context within which signsmake sensethey arethe structuralformsthroughwhich signs
areorganizedinto codes RolandBarthes[35] outlinedthe paradigmati@andsyntagmatic

23"saussures notion of 'associatie’ relationswas broaderand lessformal thanwhat is normally meantby
‘paradigmatic’relations. He referredto 'mental associationand included perceved similaritiesin form (e.g.
homophonespr meaning(e.g. synoryms)” [95, Paradigmsand Syntagms].Suchsimilaritieswerediverseand
rangedfrom strongto slight, andmight referto only partof aword (suchasa sharedprefix or suffix). He noted
thattherewasno end(or commonlyagreedorder)to suchassociationsln the syntagm’waxing hot”, introduced
in footnote22, theassociatie axisfor theword "waxing” mightinclude:

| waxing |

rewaxing polishing ordering | waxwing
dewaxing | applyingwax | teaching| vaccine
waxer augmentation| wearing | Maxim
waxed crescendo having mixing
[ radical | analgy | sufix | sound |
Saussuraotedthattherewasno end(or commonlyagreedrder)to suchassociations;f. [469, p. 150f.]
24Jean-MarieFloch comparesandcontrastghe compary logosof IBM andApple, revealingtheir differences
to bebasedn a seriesof associatedbinaryoppositionscf. [177).
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elementof the”garmentsystem”?® JonatharCuller analyzedRestauranmenusn similar
terms?®

Chandlemotesthatformal semioticds difficult to disentangldrom structuralism{ 94, 95].
However, he alsoquotesDeborahCameronwho suggestdhat structuralismis merely“a
methodyou canuse”in semiotics cf. [84, p. 25]. JohnHartley describesstructuralism
as‘“an analyticalor theoreticalenterprise dedicatedo the systematicelaborationof the
rulesandconstraintghatwork [. ..] to make the generatiorof meaninggossible”[408, p.
302]. Teresade Lauretisdescribeghe movementaway from structuralistsemioticswhich
beganin the 1970s?’ Contemporarysocialsemioticshasmoved beyond the structuralist
concernwith theinternalrelationsof partswithin a self-containedgystemandis alsosome-
timesallied with a Marxist approactwhichtendsto stresgherole of ideology; cf. [153 p.
168-179],[210. The otheremphasisn "poststructuralissemiotictheory” is a semiotics
focusedonthe subjectve aspect®f significationandstronglyinfluencedby Lacanianpsy-
choanalysisywheremeanings construedasa subject-efect (the subjectbeingan effect of
thesignifier), cf. [126 p. 166-67].

2.3 Definitions and Limitations of Semiotics

Semioticsis not yet widely institutionalizedas an academiadiscipline. It is still under
discussiorwhethersemioticsis a sciencea discipline,or afield of study Somecommen-
tatorsadoptMorris’s definition of semiotics(in the spirit of Saussureas”the scienceof
signs”[368, p. 1-2] For others thetermsciencds misleading?®

Hodge/Kresghink that"semioticsoffersthe promiseof a systematiccomprehensie and
coherenstudyof communicationphenomenasawhole, notjustinstance®f it” [227, p.
1]. For JohnFiske andJohnHartley, the centralconcernof semioticsare”the relationship
betweera signandits meaning;andthe way signsarecombinedinto codes”[170, p. 37].

Oneof thebroadestefinitionsof semioticds thatof UmbertoEco, who stateghat”semi-
oticsis concernedvith everythingthatcanbe takenasa sign” [154, p. 7]. Accordingly,
semioticsis oftencriticized as”imperialistic”, sincesomesemioticiansappearo regardit
asconcernedvith, andapplicableto, anything and everything,trespassingn almostev-
ery academidiscipline,cf. [95]. David Slessseessemioticsasconsolidatingratherthan
invading?®

25Theparadigmatielementsaretheitemswhich cannotoeworn atthe sametime on the samepartof thebody
(suchashats,trousersshoes).The syntagmaticimensionis the juxtapositionof differentelementsat the same
timein acompleteensembldrom hatto shoescf. [35)].

26"In the food system. ..] onedefineson the syntagmatiaxis the combinationof coursesvhich canmalke
up mealsof various sorts; and eachcourseor slot can be filled by one of a numberof disheswhich arein
paradigmaticontrastwith oneanotherfonewouldn’t combineroastbeefandlamb chopsin a singlemeal; they
would bealternatvesonary menu)”[113 p. 104].

27 thelastdecadeor so, semioticshasundegonea shift of its theoreticalgears:a shift away from the clas-
sificationof sign systems their basicunits, their levels of structuralorganization- andtowardsthe exploration
of the modesof productionof signsandmeaningsthe waysin which systemsand codesare used,transformed
or transgresseth socialpractice. While formerly the emphasisvason studyingsign systemglanguagelitera-
ture, cinema,architecturemusic, etc.), conceved of asmechanismshatgeneratenessagesyhatis now being
examinedis thework performedthroughthem. It is this work or actvity which constitutesand/ortransformghe
codesatthe sametime asit constitutesandtransformsheindividualsusingthe codes performingthe work; the
individualswho are,therefore the subjectf semiosis [126, p. 166-67].

28"3emioticsis not, never hasbeen,andseemaunlikely ever to be, an academidlisciplinein its own right. It
is now widely regardedprimarily asone modeof analysisamongstothersratherthanasa 'science’of cultural
forms”[95, Criticisms]. Yet, "it is atleastafocusof enquiry with acentralconcerrfor meaning-makingractices
which corventionalacademidisciplinestreatasperipheral’[95, Strenghts].

29\e consultlinguiststo find out aboutlanguage art historiansor critics to find out aboutpaintings,and
anthropologistso find outhow peoplein differentsocietiessignalto eachotherthroughgesturedressor decora-
tion. Butif we wantto know whatall thesedifferentthingshave in commonthenwe needto find someonevith a
semioticpoint of view, a vantagepoint from whichto suney ourworld” [493 p. 1].
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Semioticsinvolvesthe study not only of whatwe referto as”signs” in everydayspeech
but of anythingwhich”standsfor” somethingelse— aliquid statpro aliquo, suchaswords,
imagessoundsgestureandobjects.For thelinguist Saussuré’sémiologie”wasascience
which studiestherole of signsaspartof sociallife andlinguisticswasoneof its branches;
cf. [468, [469 p. 19]. For the philosopherCharlesPeirce,” semeioti¢ wasthe formal
doctrineof signswhich wascloselyrelatedto Logic. For him, "a sign[...] is something
which standgo somebodyfor somethingn somerespecbr capacity’[416, 2.227-8]. His
pansemioticview of theworld led Peircesofarasto declarethat”every thoughtis asign”;
indeedhe claimedthat: "The entireuniverse]. ..] is perfusedwith signs,if it is notcom-
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

Semioticianglo notalwaysmalke explicit thelimitations of theirtechniquesandsemiotics
is sometimesauncritically presentecdas a general-purposéool: "Saussurearsemioticsis

basedon a linguistic modelbut not everyoneagreeghatit is productie to treatphotog-
raphyandfilm, for instanceas’languages”[95]. While it cannotbe the purposeof this
paperto contributeto this discussionit shallbe notedthat— accordingto my fields of ex-

pertise— | will make useof otherapproachespartfrom semioticsto tacklethe problems
of hypermedia

Today Seboekd Engyclopedia[477] and Noth’s Handbookof Semiotics[396 have be-
comethe standardvorksfor the history, andmethodologyof this field of study

Danesis work [119 might achieze an equal statusas an interdisciplinaryapproachto
semioticsand the relatedfields of mediastudiesand communicatiortheory Tradition-
ally, communicatiortheoryhasbeenseenasoneof Semiotics majorrivalsin the struggle
for truthfinding: “Communicatiortheoristsgenerallyfocusmoreonthe studyof message-
makingasa processwhereasemioticiancentertheir attentionmoreon whata message
meansandon how it createsmeaning”[118, quotedin [105. MarcelDanesiimpliesthat
both communicatiorscienceand semioticsare systematicstudiesof signs. Thesedefini-
tions anddistinctionsaboutcommunicatiorscienceand semioticsseemto have captured
the interestof CarlosColon. In his article CommunicatiorSciencevs. Semiotics Colén
goesbackto the terminformationastheir commondestiry.2° In definingcommunication
“as the transferof informationfrom a sourceto arecever” andkeepingin mind Danesis
statementhat semioticsstudiessignificationfirst and communicatiorsecond 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 Saussureagemiotic$, it underplayghe dynamicnatureof mediacorventions(for
instancetelevision corventionschangefairly rapidly comparedo corventionsfor written
English). It canalsounderplaydynamicchangesn the cultural mythswhich signification
bothalludesto andhelpsto shapecf. [95, Criticisms].

Besidesafew "full-time semioticians”thoseinvolvedin semioticdncludelinguists,philoso-
phers,psychologistssociologistsanthropologistsliterary, aesthetiand mediatheorists,
psychoanalystsrt historiansandeducationalistsSemioticshaschangedver time, since
semioticiandhiave soughto remedyweaknesseis earlysemioticapproachesyet, it is only
fair to notethatmuchof the criticism of semioticshastakenthe form of self-criticismby

30“Information is the core elementof communicatiorscienceand probablyof semioticsaswell. | consider
informationto be the raw materialfor messageonstructiorandthe creationof meaning.Signsarea collection
of bits and piecesof information. Informationis what we decipherfrom signs. Notice thatdecodinghasto be
performedbecausesomesortof codingis alwaysa partof the 'creation’ of a sign Eveniconic signswhich are
"a directrepresentatioof a referent’asdefinedby Danesihave to beencodedn orderto make themdeliverable
throughary givenmedium”[104].
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thosewithin thefield. Morris andKristeva have bothcriticizedtheauto-refleivity of semi-
otics: Morris describesemioticsasa disciplinethatwantsto be scienceandmeta-science
the sametime. For Kristeva, semioticstriesto be a meta-languagéa scienceof text) while
alsobeinganobject-languagéasignificationpractice) cf. [401, p. XIl]. N6th[401] argues
thatthis questiondependsnainly on the underlyingscientifictheory: And which concept
of sciencecould be more applicablethan Peirces? Thus, the circulus vitiosus for him,
haslong becomea circulusvirtuosusof consequergemioticself-reflectiorthatestablishes
semioticsasascientificactiity.3! Thetheoreticaliteratureof semioticsreflectsa constant
attemptby mary semioticiangto grapplewith the implicationsof new theoriesfor their
framingof thesemioticenterprise’[95, Criticisms]. This elaboratioralsoshovedits result
in a transformatiorof terminology which meanshat, evenwith the mostbasicsemiotic
terms,therearemultiple definitions,cf. [154,477,396,401, 95]. In this dissertation| have
tried to definemostcontroversialterminologyin the glossaryof this dissertation.

Recensemioticwork in thecommerciakndeconomiaontext, especiallypapersubmitted
to the ViennaUniversity of Economicsand BusinessAdministration(WU Wien) concen-
trateonthefieldsof Marketing,Advertising,andBusines€nglish[110,123 182,314,364,
508 523.

2.4 Sign

While logical reasoningala “cogito, ergo sum” seemso demandcomple brain-work, the
associatiorof a signifierwith its meaning(resp.of asignvehiclewith its sensg¢lookslike
aratherautomaticproces#?, cf. [154,396,401]. Many peoplewill not evenbe aware of
thefactthatthereis differencebetweerthe signifier/dog/andits signified Saussur¢akes
this asreasonenoughto speakof the signastheir sum. From the experiencethata child
will automaticallysay“dog” wheneverit seesadrawing of one,we canseethattheprocess
worksin both directions,asdepictedin figure 2.1 In the semioticterminology a signis
to bedistinguishedrom whatwe oftencall a”sign” in colloquiallanguagethesignaland
thesignvehicle33

As mentionedefore,Saussureeeghesignifierandsignifiedasrelatain thesign-relation.
Unlike Peircestriadicmodelof thesign(seefig. 2.2), Saussuremodelexcludesreference
to anobjectin the world (the actualanimalknown as”dog”). Saussura modelincludes
only a mental conceptand a “sound-image®’. His conceptionof meaningwas purely
structural-the meaningof signswasseenaslying in their (syntagmati@ndparadigmatic)
relationto eachother

3"Denn die konsequenténwendungder Semiotikauf sich selbstaRtdie Theorievon denZeichenprozessen
zueinerstetsselbstkritischemvissenschaftlichematigkeit werdenwelchesomitihre dynamischéVeiterentwick-
lung zu sichernin derLageist” [401, p. XII].

324 signs,oneseesan adantagefor discorery thatis greatestvhenthey expressthe exact natureof a thing
briefly and,asit were,pictureit; indeed the labor of thoughtis wonderfully diminished”Gottfried Wilhelm von
Leibnitz, citedin [407).

33The failure to due so can lead to difficulties when working in the bordetfield of semiotics Andreas
Diebeger’s dissertation’Navigation in Textual Virtual Environmentsusing a City Metaphor”is one of mary
valuableapproacheso the sameproblemsthat | intendto tackle with my "Hypertext Semiotics”. Diebeger,
Nielsen,Bieberandotherauthorswill be hearily quotedin my reflectionson hypertet navigation (I could not
agreemoreto Lunefelds charmingassertiorthat"we love to correctthosewho treatclosesto our own path,for
who elsewould listen?”[325 p. xviii]). However, it shouldbe notedthatthoseapproacheshich ignorethe key
resultsof decade®f semioticinvestigationgwhilst usingthe termssign, text, communicationcode metaphors
etc.) aretruly not stateof the art usercenteredresearch.Diebeger, for example,definesthe signasa general
form of aninformationprovider: "Signs canberead. They canbe attachedo facade®r walls or canbe located
ontheirown in theenvironment.Somesignsarewell visible all day, othersareunreadablén thedark. Signscan
changetheir appearanceepeatedly- thesesignsprovide rapidly changingnformation, like departuresn atrain
station”[142 p. 57].

34For thelinguist Saussurethe “image acoustique’ls a psychologicalmprint of the soundof theword.
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Lacanwas one of the main engineerdn the corversionof the Saussureasign model,
appropriatingSaussurehrough Jalobsonto Freud: He relatedmetaphorto Verdichtung
(condensationjnd metorymy to Verschieling (displacement§®> Saussuréhad stressed
thatthe signifierandthe signifiedwereasinseparablasthe two sidesof a pieceof paper
(seefigure2.1), they wereintimatelylinkedin the mind by anassociatie link, andwholly
interdependenteitherpre-eisting the other, cf. [469 p. 77]. LacansubstitutedSaus-
sures modelof the signin the form of the quasi—algebraid’normula% anda"variation” of
the diagramthat describeghe relationbetweerthe signifier andthe signified (figure 2.4).
In theformula, the signifier (representetdy a capital’S”) is now placedover the signified
(alower caseanditalicized’s”), separatedby a horizontal”’bar”. Lacans diagramshows
thedoorsof a public restroomthe crossroadsvhich forcefully separatenalefrom female
necessities.What he meansis that we think in categoriesthat we have not chosenour-
seles: While enteringthe symbolicorderof languagesnablesusto expressoursehes,we
have to subordinataunderits rules of grammarandsocialhabits,cf. [30(. The parlétre,
or "speaking-being’cannotbrabblewhatever he feelslike without having to fear social
consequence®.g. whenusingrude or non-sensavords. Barry notesthat “symbolsin
the form of written languagemay be inaccessiblgo thoseoutsidethe culture, yet each
symbolwithin that cultureof necessitycarriesa history of representatiorassociatiorand
relation”[34, p. 119].

HOMMES DAMES

I B o

Figure2.4: Lacans signifier/signifiedmodel. Source]300, vol. 2, p. 24].

Throughouhislife, Peircetriedto constructacomprehensie andsystematiclassification
of signs.Peircereducechistentrichotomiesof signs,whichwould have suficedto furnish

uswith 31° = 59049sign classesto sixty-six not completelyindependentlassef signs,
cf. [416, vol. 2, p. 330]. Thesetentrichotomiesarenot to be confusedwith his ten not

completelyindependentlasse®f signsdescribedchereafter Thelatteroriginatefrom only

threetrichotomies.

Thisthreefoldconsideratioriis atthecenterof whatis perhapsis mostsuccessfuattempt
at sucha classification”[102, p. 132]. It is basedon the very natureof a sign, asdefined
by Peirce:anything (thus,somethingin itself) standingfor someother(calledits objec)

andgiving rise to aninterpretant Accordingly, signsmight be consideredn themseles,
or in relationshipto their object or finally in relationshipto theirinterpretantsThesethree

35Simply put, his theorygoesfrom the assumptiorof a fundamentallysplit subjectandthus comesup with a
modelof subjectvity thatgroundsitself on a constitutve lack ratherthanwholeness.Accordingto Lacan,the
humanbeingis entangledn threeregisterswhich hecallsthesymbolic,theimaginary andthereal. Whereaghe
imaginaryconstituteghe (perceptualyealmof the ego, theregisterthataccountdor a (however illusive) notion
of wholenessaand autonomy the symbolicis the field of mediationthat works accordingto a differentiallogic.
Whereagheimaginaryconstantlytriesto "heal” thelack-of-beingof the subjectthe symbolicacceptsastration.
The humansubjectis thusdoubly split: on theimaginarylevel betweenthe ego andits mirror image while on
thesymboliclevel it is languageandtheinscriptioninto a specificsocio-culturareality andits rulesthatbarsthe
subjectfrom ary unity. Thus,this forever lost unity belongsto the third register: the real, which is simply that
which eludesary representationmaginaryor symbolic. Becauseof this lack, the subject,which, accordingto
Lacan,is aneffect of the signifier, aimsat recreatinghatlost unity. The'stratgy’ of desireemegesasaresult
of thesubjects separatiorfrom therealandthe "means”by which the subjecttriesto catchup with thisreal, lost
unity again,cf. [300,225 239.
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considerationyield threetrichotomies:a sign consideredn itself might be a 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 signto its interpretantis a rhemeor dicentor argument,cf. [102, p. 132]. This

quali-
sin-
legisign

rhema
dicent
symbol O < | argument

signification

Figure2.5: PeircearsignclassesSource{375.

conceptof course canbe seenasgoingbeyond Saussure emphasion the paradigmatic
andsyntagmatiosalueof a signin its relationto othersigns. To demonstratéhe logics of
the PeircearclassificationColapietrotakesthe exampleof aknockonthedoor:

"If thereis aknockon the doorannouncinghe arrival of gueststhis rap
is a sinsign More accuratelyit is a dicent indexical sinsign It is a dicent
(or dicisign) sinceit in effect performsthefunction of anassertegbroposition
('The guestshave arrived’). It is indexical sincethereis an actual,physical
connectionbetweenthe signvehicle andits object (the knocking soundand
the guestsannouncingtheir arrival by meansof knocking). Finally, it is a
sinsignbecausehe knocksasthey areoccurringhereandnow —thesoundsn
theirindividuality — sene asthe signvehicle¢’ [102 p. 132].

Accordingto thePeircearpansemiotiziew of theworld, signsmaybeconsideredn them-
selhes;thatis, in termsof whatthesignvehicle(in Peircesterminology:representameris
in itself, for differentthingsplay therole of signs.Whena quality playsthisrole,we have a
qualisign whensomethinggeneralor law-lik e performsthis function, we have a legisign
andwhenan individual or actualexistentassumeshe role of sign we have a sinsign®®
The trichotomy of qualisign sinsign andlegisignis part of anintricate classificationof
signsdevisedby Peirce for healsoconsiderghe signin its relationto its objectandin its
relationto its interpretant

The secondrichotomyhasbeencited morethanoncein isolationfrom the two othertri-

chotomies.In relationto its dynamicobject a sign may be eitheranicon, anindex, or a
symbol(seefigure 2.5). An iconic relationis a modein which the signifier physicallyor
perceptuallyresemble®r imitatesthe signified recognizablylooking or soundinglike it

— possessingomeof its qualities(e.g. a portrait, a scale-modelpnomatopoeiathe sound
of agunin aviolent computergame,imitative gestures).Index is a usageestablishedy
CharlesS. Peirceandwidely adoptedby contemporarysemioticiango denotea specific
type of sign or sign functionin which a signvehicle representsts object (of referencg
by virtue of a causalor physicalconnectioncf. [102 p. 118]. This linkage canbe ob-
senedor inferred(e.g.aweathewaneto indicatethedirectionof thewind, smole for fire,

36For example,a photographof awomanmay standfor somebroadcateory suchaswomen(legisigr) or may
morespecificallyrepresenbnly the particularwoman(sinsign)who is depicted.
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footprintsfor a pathin use,fingerprintsin biometrics,knock on door announcinga visit,

medicalsymptomsfor certainillnessesgreyed-outlink marker for aninactie link, etc.).
In asymbolicrelation,thesignifierdoesnotresemblehesignifiedbut is arbitraryor purely
corventional like mostwordsof our naturallanguages;oadsigns,exclamationmarksthat
accompaw errormeassagesnarron ona\Web pageor the browsertool barthatpointsto

theleft for "back”, etc. Naturally, differentculturesshown very differentcorventions,e.g.
thearrow to theleft in Arabicor Hebrev meansforward”; shakingtheheaddoesnotmean
"no” in all culturesetc.

It is importantto notethat thesebroadly cited modesare not mutually exclusive: a sign
canbeanicon, a symbolandanindex, or ary combination.“A mapis [...] indexical (it
indicatesvhereplacesare)andiconic (it representplacesn topographicatelationto each
other)andsymbolic(its notationalsystemmustbelearned)”[118 p. 77]. Furthermorea
signifierresemblinghatwhich it depictsis not necessarilyurely iconic. As will be elab-
oratedin section2.7, photograph$iave iconic, aswell asindexical andsymbolicrelations.
hypermedisshawv all threetypesaswell,aswill be shovn in section3.5. Whethera sign
is symbolic,iconic or indexical dependgrimarily on the contet in which thesignis used
andthecodeit is embeddednto, sothe typical” exampleschoserto illustratethevarious
modescanbe misleading.

In relationto its interpretantthe sign may be eithera rheme a dicisign, or an argument
(seefigure 2.5). Peirces third trichotomyof signsis the mostconfusingoneandcanonly

be understoodsa reflectionto the traditionallogic cateyories. Thatis, rheme dicent and
argumentmoreor lesscorrespondo terms(concepts)propositiongstatementsandargu-

ments,respectiely. A rheme(Greekprpa = word) represents possible not a concrete
object it canbe every signwhich s neitherfalsenortrue, suchasnearlyary word except
"yes” or "no”, cf. [416, 2.309,2.250]3" A dicentis aninformative signwhich is slightly

moredefinedin its relationto theinterpretant It is not an assertionput a sign capableof

beingassertedcf. [416, 8.337]. Thedifferenceto therhemeis thata dicentcaneitherbe

true or false: For example,if a manon the streetshouts’apple”, it would be considerech

rheme while thestreetvendors promotionof "fresh apples!”is adicenf®. An argumentis

acomple signwhoseelementgrhemataanddicentd aregovernedby generakules,e.g.a

sonnetasyllogism,cf. [401, p. 66f.].

Peircedoesnt stophere:He goeson to explorethe possibilitiesof combiningthe specific
typesof signor, perhapdetter signfunctionsidentifiedin thesethreetrichotomies.Theten
resultingcategories(notall 27, i.e. 3% combinationgnake senseprelisted with examples
in [401, p. 67] and[353 p. 2].

Let usnow turn backto the mostfundamentataxonomiesf the sign Especiallyauthors
who areexploring the frontiersof the semioticfield, tendto maintaina classificatiorthat
pointsto fieldsof studiessuchaszoosemioticganimalcommunicatiopandendosemiotics
(communicatiorof the organswithin the body); seefigure 2.6.

WhereasSaussurdadonly considerechon-verbalsignsthat explicitely functionassuch
(military signals,etiquette sign-languagetc.),contemporarysemioticsincludesnot only
gesturesut alsoobjects. The function of anumbrellais to shelteragainstthe rain. Thus,
the umbrellahasbecomea symbolfor shelter it becomeshe exemplaryof a model, or
rite.3°

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

37peirceusedrhemevirtually synorymouslywith the way contemporaryogiciansusedthe term "predicate”:
Thepredicatex is red”, for example,is asignwhich cannotbespolenof asbeingtrue or false(until aquantifier
is addedto tell which or how mary xs we aretalking about),cf. [416, 4.438f.].

38| chosethis example of courseto demonstrat¢herelationshipto Wittgensteins concepof namesn relation
to his propositionsandhis theoryof the Sprachspie| cf. [548 549.

39This semioticof the consumegoodhasinspiredmary authorsge.g.[154, 40].
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Sour ce of Signs
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Figure?2.6: Classificatiorof signsby their source.Source]155 p. 37].

rina hasvery little, or evennegative primary functions(it revealsmorethanit covers)and
very dominantsecondaryunctions. Thus,Eco proposedo replaceSebeoks classification
(figure2.6) by his own (figure2.7).

artificial | | nat ur al |
l I—I—\
[ |
. nat ur al unwi | l'ingly
explicitely | |explicitely processes | [produced by
produced to produced for human bei ng
designate functionality - nmedical synptons
- signs of - psychol ogi cal s.
primary functions - signs of dispositions
- signs of - Race, Regional or
secondary funct. cl ass adjectives
- others

Figure2.7: Classificatiorof signsby their sign-functionality Source {155 p. 44].

Signscould also be classifiedaccordingto the gradeof consciousnesandthe intention
of the sendey cf. [155 pp. 45-50]: Besidesthe communicativesigns,that are sentout
explicitely astoolsto “get somethingacross”every individual alsosendsalongunwanted
signalsor expressivesigns.While thefirst kind of signsareconsciouslycoded signsof the
secondkind areintuitive. If adancingpartnerhassweatyhandsor usesa certainperfume,
that might reveal morethanwhatthe personwantedto say Paralinguisticds a discipline
that concentratesn the soundof the voice ratherthanthe spolenwords. Buysseng82]
usesthe exampleof a fake descendanof the Platagenefamily, who discloseshis false
play with his rudemannersandinaccurategronunciationwhile telling his stories.Whether
asignis sent/recaiedintendedlyor not, whetherthe recever thinksit wasintentionaland
finally whetherthethe sendewantedthereceverto think oneor theother, createsawhole
new “Semioticsof Dissimulation’[155 p. 49].

Anotherimportantclassificatiorof signsis thataccordingo their physicalchannebf trans-
mission(especiallyin the context of mediasemiotics). While really naturalsigng® canbe
carriedby virtually every thinkablemedium,or channel,the receptionof signsis, com-

“ONatural signs,accordingto Eco, are physicalprocessessuchasthunder starry nights, etc., cf. [155, pp.
45-50].
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monly spolen,restrictedto thefive channelof humansensibility

The questionof arbitrarinessvs. motivation of a sign hasproduceda large production
of scholarlydiscourse:Although the signifieris treatedby its usersas“standingfor” the
signified Saussuremphasizedhe arbitrarinesof the sign thereis no intrinsic, director
“transparent’relationshipbetweenthe signifier and the signified JohnFiske comments
that Saussurdelieved that the arbitrary natureof verballanguagés the main reasonfor
its compleity, subtletyandability to performa wide rangeof functions,cf. [16§. Each
languagenvolvesdifferentdistinctionsbetweeronesignifierandanother(e.g. “tree” and
“free”) andbetweeronesignifiedandanother(e.g. “tree” and“bush”). The arbitrariness
of signsunderlineghe scopefor their interpretation(andtheimportanceof context). Signs
have multiple ratherthan single meanings. Within a single language pne signifier may
referto mary signifieds(e.g. punsdraw on homoryms)andonesignifiedmay bereferred
to by mary signifiers(synoryms). Eco shaws that the signified doesnot only dependon
thesignifier, but alsoonthe positionwithin a systemfor examplethesystenof alanguage
(Figure2.8). In atriadic signmodel,arbitrarinesss givenif the cognitive experienceof the

Figure2.8: LanguagesystemsSource{155, p. 86.
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sign-usewith the referenthasno influenceon the signvehiclg cf. [401, p. 340]. Grades
of arbitrarinessfor Peircearegivenby theiconic, indexical andsymbolictypesof object
relation,cf. [401, p. 341]. Thissystemis especiallyhelpful (andoftencited)whendefining
the arbitrarinesof visual signs(seesection2.7). Somesemioticiansamongthem Fiske
andEco, maintainthat conventionis necessaryo the understandingf any sign however
iconic or indexical it is. Guy Cook askswhetherthe iconic sign on the door of a public
lavatory for menactuallylooks morelike a manthanlike a woman(the two signson the
bottomleft of figure2.16). For asignto betruly iconic, it would have to betransparento
someonavho hadnever seenit before- andit seemaunlikely thatthisis asmuchthecase
asis sometimesupposedWe seethe resemblancevhenwe alreadyknow the meaning
cf.[11Q. Thisis especiallytruewith onomatopoeiavhich supposedlymitate the soundof
their referent Onomatopoeievordslike "to miaon”, (Dutch: miauwen;French:miauler;
German:miauen;ltalian: miagolare;Spanishmaullar)wereseenby Saussurasbeingno
threatthe arbitraryrelationshipof the signifierto the signified The sameis truefor excla-
mations(English: ouch!, Spanish:;ay!, French:aiel,German:au'etc.),cf. [469, p. 78ff.].
Although Saussura approachwas a synchronicone, he was aware that the relationship
betweerthe signifiedandthe signifierin languagewvassubjectto changeover time. John
Hartley notesthat over time, what were oncemotivatedsignscan“becomearbitraryand
radically changetheir signified”[220, p. 31]. Many signswhichin their original usecould
beseerto bemotivated-to bearsomediscerniblerelationshipto theirreferent-cometo be
usedmore metaphoricallyand may subsequentljose eventheir metaphoricahssociation
for their users?? Someof the lettersin the Greekand Latin alphabetspf course derive
from iconic signsin Egyptianhieroglyphics(cf. [160, p. 132f.]. The first three Arabic

41The word "miniature” derives from Latin word “minium”, the red lead color that was usedfor medieval
illumination of manuscripts.Therefore the Latin word miniare, soonbecamea synorym 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 alittle trick: While the numberoneis obviously a scratchof the prehistoricaccountant,
thefollowing two numbershave to berotatedto revealgrapheinastheir commonroot, see
figure2.9.

11
NIl
M

Figure2.9: Grapheinastheroot of numbers.

Anotherimportantaxonomiadistinctionis thatbetweeranalogicabnddigital signs:”Ana-
logical signs(suchasvisual images,gesturestextures,tastesand smells)involve graded
relationshipson a continuum. They can signify infinite subtletieswhich seem’beyond
words™ [95, Signs]. As Guy Cook putsit: “one cannotspecify the numberof different
smilesand]. ..] laughsavailablein onepersonsrepertoire”[110, p. 67].

Digital signs,on the otherhand,involve discreteunits suchaswords and numeralsand
dependon the categorizationof whatis signified. The appearancef the "digital watch”
in 1971 andthe subsequentdigital revolution” in audio- and video-recordinghave led
usto associatehe digital modewith electronictechnologiescf. [95, Signs]. Yet, digital
codege.g.the Morsecode)have existedbeforetheinventionof binarycoding,cf. [401, p.
224]. In fact,"digital codeshave existedsincethe earliestforms of language- andwriting
is a 'digital technology™ [95, Signs]; seesection2.4. Fiske notesthat “turning nature
into culture and thus making it understandableand communicabldnvolves codifying it
digitally”, [169, p. 313]. Digital differencesare either/or while analogdistinctionsare
more-or-less

An examplefor an analogrepresentatiorsystemis the speedometeon an automobile.
The speedof the vehicle are representedh a denseclassof statesof affairs (positions
of the pointer) that can hold in the meter The light on the dashboardhat registersoil
pressuraffordsa digital representatiosystembecauséhereareonly two statef affairs
(on andoff) thatindicateinformation (high andlow) aboutthe oil pressure Both classes
of indicatingstatef affairsandindicatedstatef affairsarediscrete Of courseasingle
representatiosystemcan be both analogand digital with respectto differentsubsetsof
informationwithin its coveragecf. [482 105].

Onemay be temptedto usethis distinctionbetweenanaloganddigital to draw aline be-
tweengraphicalystemsandlinguistic systemsThus,it mightbeproposedhatalinguistic
systemis digital with respecto the entire setof informationit covers,while a graphical
systemis analogwith respectto the entire setof informationit covers[487. However,
Goodmarhaseffectively cut this line of proposal’? Linguistic systemsnight be all digi-
tal, but the propertyof beingdigital is sharedy somegraphicalsystemscf. [482, p. 106].

UmbertoEco hascriticized the apparenequationof the terms*arbitrary, “conventional”
and“digital” by somecommentatorsef. [154, p. 178-180]. He notesthe way in which
the following widespreadoairings misleadinglysuggesthat the termsvertically aligned
in figure 2.10aresynorymous. He obseres,for instancethata photographmay be both

42'Djagrams, whetherthey occur as the output of recordinginstrumentsor as adjunctsto expository texts
or asoperationalguides,are often thought— becauseof their someavhat pictorial look andtheir contrastwith
their mathematicabr verbalaccompaniments to be purely analogin type. Somesuchas scaledrawings for
machinery areindeedanalog;but someothers,suchasdiagramsof carbohydratesaredigital; andstill others,
suchasordinaryroadmaps,aremixed” [194, p. 68]. Sincediagramsof carbohydratearedigital with respecto
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digital vs. | analog
arbitrary | vs. | motivated
corventional | vs. natural

Figure2.10: Misleadingpairing of terminology Source]154, p. 190].

“motivated”and"“digital”.

Basedon Peirces views — especiallythe differentiationof sin-, quali-, andlegisigns— Eco
offersanotheristinctionbetweersignvehicles relatingto thelinguistic concepof tokens
andtypes In relationto wordsin atext, a countof the tokenswould be a countof the
total numberof wordsused,whilst a countof the typeswould be a countof the different
wordsused(regardles®f repetition).Ecoliststhefollowing kindsof signvehicles signsin
whichtheremaybeany numberof tokens(replicas)of the sametype (e.g.exactlythesame
modelof carin thesamecolor*3); "signswhosetokens eventhoughproducedaccordingo
atype,possesacertainquality of materialuniqgueness(e.g.aword spolenor handwritten
by differentpeople);and”signswhosetokenis their type,or signsin whichtypeandtoken
areidentical” (e.g. an original oil-painting), cf. [154, p. 178-180];[95,396,44]. In the
context of hypertet, nodesandlink markersaretypically signsof thefirst kind, or "copies
withoutoriginals”[95, Signs].

2.5 Semiosis

Semiosisatermborrovedfrom CharlesSander$eirce,is expandedby Ecoto designate
the procesdy which a culture producessignsand attributesmeaningto signs. Umberto
Eco coinsthe phrase’unlimited semiosi$ to refer to the way in which a seriesof suc-
cessie Peirceaninterpretantdead to a (potentially) ad infinitum process,as ary initial
interpretationcan be re-interpretedcf. [416, 1.339,2.303],[154, 39€. Merrell [353 p.
137]illustrates’the ongoingnessf this semio[t]icprocess’asfigure 2.11, anextensionof
his tripod modelof thesign(figure 2.2).
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Figure2.11: Unlimited semiosis Source{353 p. 137].

Chandlerequateaunlimited semiosiswith the processof browsing a dictionary: "That a
signifiedcanitself play the role of a signifieris familiar to anyonewho usesa dictionary

the entiresetsof informationthey cover, Goodmars obseration alsoprecludeshe suggestiorthata graphical
systemis analogwith respecto atleasta partof theinformationsetit covers,cf. [160, p. 13f.].
43geefootnote3s.
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and finds themseles going beyond the original definition to look up yet anotherword
which it employs” [95, Signs]** Bolter [68] and McGuire [346 expandthe equationto
hypertext navigation,asdescribedn section3.7.11

The notion of the importanceof sense-makirfty (which requiresan interpreter— though
Peircedoesnt featurethattermin histriad) hashad”a particularappeafor communication
andmediatheoristswho stresghe importanceof the active procesf interpretationand
thusrejecttheequatiorof 'content’andmeaning Many of thesetheoristsalludeto semiotic
trianglesin which the interpreter(or 'user’) of the sign featuresexplicitly (in place of
'senseor 'interpretan)” [95, Signs]. Nadininsiststhat”eachtime someonénterpretsa
sign, thatpersorbecomegartof thesignandthusof theproces®f itsinterpretation'[375.
David Slessremindsusthatstatementsboutusers signsor referentscanneverbemadein
isolationfrom eachother:”A statementboutonealwayscontainsimplicationsaboutthe
othertwo” [493 p. 6].

2.6 The Code

In informationtheoryandcomputersciencecodesplay a majorrole in programmingdata
transmissiongryptography®, etc. In semiotictexts, two meaningof codeareencountered
mostfrequently: In one sensecodemeansa setof rules prescribinghow to act or how
to do, andin anothera key (or setof instructions)for translatinga messageMorsecode
is akey for correlatingparticularpatternsof clicks andsilenceso lettersof the alphabet.
Codesas setsof rules are normative: They provide us the normsto judge whetherwe
areactingappropriately Judgment®f mispronunciatiorareonly possiblein referencdo
the codificationof soundsfound in the alphabet. Of course,not all violationsof a code
signalineptitudeor incompetencesomeresultfrom deliberateor consciousiecision:”For
example,whena persondesiringto shockpeopleshavs up on a formal occasiordressed
in a bathingsuit, therebybreakingthe fashioncode. This examplesuggestsanimportant
distinction: A codeneedgo be explicitly formulated.In fact,mostcodesmight be setsof
moreor lessimplicit (or unstatedyules: They areacquiredthroughimitative behaior and
arefollowed,in a senseynconsciously[102 p. 64].

Eco points out that the semioticfield includesthe traditionalfield of Aestheticsbecause
every code (visual codes,cultural codes,naturallanguagesmusicalcodesetc.) permits
an aesthetiausageof its signs,cf. [153 p. 25]. Thus, eventhe non-semioticaspectof
aestheticssuchasthe psychologyof artistic creation,the analysisof the relation of art
andsocietyandthe physio-psychologicadefinitionof aesthetipleasurecouldbedirected
from a semioticalpoint of view. Although mary of theseissuesshall not be approached
directly in this paperthey will permanentlyeappeaon the horizonof thefield of study

In thesemioticcontext, however, codesareinterpretive frameavorkswhich areusedby both
producersandinterpreterf texts andhelpto simplify phenomenéan orderto make it eas-

44This seemsaven moretrue for browvsing an eng/clopedia. The eng/clopediaparadigmof hypertet will be
describedn section3.3.

45"Although for Eco meaningproductionor semiosisis a socialactiity, he allows that subjectve factorsare
involved in eachindividual act of semiosis The notion then might be pertinentto the two main emphase®sf
current,or post-structuralistsemiotictheory”[126, p. 167].

46Whilst the fascinationof hiddenmessagege.g. of Kabbalisticand alchemistickinds) seemsto be asold
as languageitself, the decipheringof the Egyptian hieroglyphsmay be seenas the starting point of modern
cryptography Royal nameswere historically alongwith the Rosettastone,the key to the understandingf the
Egyptianhieroglyphs:The Abbot Barthélémyhadalreadysuggestedh the eighteercenturythatthe cartouches
enclosedoyal namesThus,afterthe Rosettastonehadbeenfound, Akerbladand Youngwereableto readsome
GreekandRomanroyal names.JeanChampollion,usinghis knowledgeof the Copticlanguageproved thatthe
phoneticsystemwasnt only usedfor foreign names thus getting the clue that allowed him to translatequite
accuratelymary texts duringthetenyearsthatfollowed his discovery, cf. [450. Theimportanceof cryptography
to ensuresecuredataexchangeandauthenticityon the Internetwill betreatedn section4.7.3.
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ier to communicatexperiencescf. [193 p. 35]. Yet, "codesarenot simply 'conventions’
of communicatiorbut ratherproceduralsystem®f relatedconventionswhich operatein

certaindomains.Codesorganizesignsinto meaningfulsystemswhich correlatesignifiers
andsignifieds [95, Code]. Societyitself depend®n the existenceof suchsignifying sys-
tems, or, as StuartHall putsit, "there is no intelligible discoursewithout the operation
of a code”[210, p. 131]. In accordanceéo Kristeva's intertextuality thesis[291], codes
transcendingletexts, linking themtogetherin aninterpretatve framework.

It hasbecomethe commonway to starta semioticaccountof the codeby citing Ernst
Gombrichs commentaryon the goldenplaqueaboardof Pioneerl0, aninterstellarprobe
sentinto deepspaceby the NASA in 1972,cf. [95,458. Gombrichexplainswhy — even
in that unlikely casethat "intelligent scientifically educatedeings” (as expectedby the
NASA) had senseorgansthat respondedo the samebandof electromagnetiovaves as
our eyes — the alienscould not possibly get the message:"Readingan image, like the
receptionof any othermessageis dependenbn prior knowledgeof possibilities;we can
only recognizewhatwe know” [193 p. 151]. Accordingly, primal tribesexperiencenitial

difficulties in decodingphotographsand film to the samedegreethat Westenerdail to
understandChinesewriting or a Tibetianmandalacf. [18, p. 11, 80].

RomanJalobsonemphasizedhatthe productionandinterpretatiorof texts dependsipon
the existenceof codesor corventionsfor communicationcf. [253 p. 570-79]. Sincethe
meaningof a sign depend®n the codewithin which it is situated codesprovide a frame-
work within which signsmake sense:”"Indeed, we cannotgrantsomethingthe statusof
a signif it doesnot function within a code” [95, Code]. Accordingto the Gestaltpsy-
chologistg 281, 28( therearecertainuniversalfeaturesn humanvisual perceptionwhich
in semiotictermscan be seenas constitutinga perceptuatode*’ Perceptuatonstanyg
ensureghat"the variability of the everydayworld becomegranslatedy referenceo less
variablecodes.Theenvironmentbecomestext to bereadlik e arny othertext” [386, p. 26].
Whilst thesebasicprincipleshave to be obsenedin the designof ary informationsystem,
it is impossibleto basean intuitive hypertet interfaceon themalone: To the first-time
computeruser the basiccodesof Human-Computemteraction(HCI) have to be learned
first. Only thereafterwill they soonbe internalized,or "naturalized”[210Q, p. 132], see
section3.6.

Unlike researcherthatignorethe semioticapproachsemioticiandavetriedto capturethe
differencebetweencodeandlanguagen verbalandnon-verbalcommunication With re-
gardto photographythoughonemight saythesamefor film andtelevision), Victor Burgin
insiststhat: "There is no 'language’of photographyno single signifying system(asop-
posedo technicalapparatusyiponwhich all photographslependin thesensen whichall
textsin Englishdependuponthe Englishlanguage)thereis, rather a heterogeneousom-
plex of codesuponwhich photographymay draw” [79, p. 143]. Jalobsonobsenedthat
"the imageof languageasa uniform andmonolithic systemis oversimplified.Languagés
a systemof systemsanoverall codewhichincludesvarioussubcodes(254, p. 30]. How-
ever, "the termlanguage is often usedby semioticiansaandothersin a very generalsense
to meanary systemof signs. |t is alsofrequentlyusedin a narrover sensdo designate
systemof verbalsigns,talking verbalhereto includebothspolen (or auditory)andwritten
signs.Third, languageis usedin astill narraver senseoy somelinguistics|. ..] andothers
to meana systemof auditorysigns”[102, p. 128].

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

47In additionto introducingthe terms’figure’ and’ground’, the Gestaltpsychologistoutlinedwhat seemed
to be several fundamentaland universal principles (sometimeseven called'laws’) of perceptualbrganization.
The mainonesareasfollows (someof thetermsvary alittle): proximity, similarity, goodcontinuationclosure,
smallnesssurroundednessymmetryandpragnanz’{95, Code],cf. [57,336 384. Seefigure3.11
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The mostwidely mentionedn the context of media,communicatiorand cultural studies
aresocial,textual, andinterpretatve codegandsubcodes)f. [95, Code];[401, p. 216f.].
As thevariouskindsof codesoverlap,thesemioticanalysisof ary text or practiceinvolves
consideringseveralcodesandtherelationshipsetweerthem. The "tightness”of semiotic
codesthemselesvariesfrom the rule-boundclosureof logical codes(suchas codesin
computerscience}o theinterpretatve loosenessf poeticcodes?®

The deliberateintention to communicatetendsto be dominantin digital codes,whilst
communicationn analogcodegthroughgestureposture facialexpressionintonationand
soon)takesplaceonalargelyuncontrollableandunconsciougevel. Actors,politiciansand
managersretrainedto controltheseanalogcodedo a certainextent. To therecever, these
codesunavoidably”give usaway”, revealingsuchthingsasour moods attitudesjntentions
andtruthfulnesqor otherwise)cf. [95, Signs].

2.7 Media Semiotics

N6th sketchesthe relation of two neighboringresearchdisciplinesSemioticsand Media
Studie$® asappearingo be”predestinedo fruitful transdisciplinarngooperation399, p.
1].

Semioticsheganto becomea major approachto mediatheoryin the late 1960s, partly
asa result of the work of RolandBarthes. The translationinto English of his popular
essaysdn a collection entitled Mythologies (1957), followed in the 1970sand 1980sby
mary of his otherwritings, greatly increasedscholarly avarenesf this approach cf.
[401, p. 107-111]. Semioticianshave beeninterestedin the mediaboth as an areaof
appliedsemioticresearctandasan areaof testing,questioningor evenrevisiting its own
theoreticapremisesConsequentlthereis aplurality of semioticapproachet themedia,
cf. [399 p. 1f].

The term "medium” is usedin a variety of ways by differenttheorists,and may include
suchbroad cateyoriesas speechand writing or print and broadcastingr relateto spe-
cific technicalformswithin the massmediaor the mediaof interpersonatommunication
cf. [95, Introduction]. Chandlers own definition of a medium”is similar to the definition
of asemioticsystemasa symbolicsystemwhich senesto supportthe constructiorof real-
ity” [94, p. 3]. Othertheoristsclassifymediaaccordingto the physicalchannelsnvolved
(visual,auditory, tactile, olfactory gustatory®). Humanexperiences inherentlymultisen-
sory, yetevery representationf experiencds subjectto the constraintandaffordanceof
themediuminvolved. Peirces consideratiorof the mediuminsteadof signshasoftenbeen
revisited,remindingusthatthe studyof the signjustlik e the studyof themediais the study
of the processf mediationbetweenoursehesandthe world outside,cf. [399 p. 3]. Of
course gvery mediumis constrainedy the channelsvhichit utilizesandanawvarenes®f
this phenomenorf transformatiorby mediahasoftenled mediatheoriststo arguedeter
ministically that our technicalmeansandsystemsalwaysandinevitably become’endsin

48Nbth shavs someexemplarytranscodingse.g. betweertheLatin alphabetMorsecode Braille alphabetfor
theblind) andthenaval alphabetgf. [401, p. 223]. Janlo demonstratesn-anddecodinghe ASCII, the Huffman
code,errorcorrectingcodesetc.,cf. [256, p. 16f.].

49accordingto Daniel Chandler mediastudies or "the studyof the massmedia”is an offshootof communi-
cationstudiescf. [94, p. 2]. MediaTheory "a termwhich hasbeengainingcurreng in recentyears”is evenless
of anestablishedlisciplinethansemioticsor mediastudies:"Many of theconcernof mediatheoryaresharecby
scholarsn avarietyof disciplines jncludingtheanthropologistdinguistsandrhetoricians]. . .] And aparticular
kind of mediatheoryis alsoa concernof thoseinvolved in semiotics]...] The best-knavn 'theorist’ of media
in the broadessenseMarshallMcLuhan(who enjoyed widespreagopularattentionin the 1960sand’70s), can
hardlyberegardedashaving developeda coherentheoreticaframenork for the studyof media’[94, p. 3].

50Buyssen$82] callsthesecateyories“semies”.
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themseles”[95, Introduction]>.

The sameis true, of course,for hypermedianodes While aural and visual signsseem
to be privilegedin currenthypertext systemsptherchannelsare helpful for the reception
of expressve signs. In mediatheory the useof a certainchannel,or “medium” canbe

asimportantasthe messagetself. In his accounton "the computer hypertext and the

history of writing”, JayDavid Bolter arguesthat“signsarealwaysanchoredn a medium.
Signsmay be moreor lessdependentiponthe characteristicef onemedium— they may

transfermore or lesswell to other media— but thereis no suchthing asa sign without

a medium”[68, 195f.]. Chandlerpointsto the factthatit would be more preciseto say
that the signvehicle cannotbe without a medium,cf. [95, Signs];[551, p. 17]. Hodge
and Tripp note that, “fundamentalto all semioticanalysisis the factthatarny systemof

signs (semioticcodg is carriedby a materialmediumwhich hasits own principles of

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 channels408, p. 176] andthat“the physicalcharacteristicef the channellimit the

mediumandcodesthatit cancarry”. For Schmauksmediadiffer from eachotherin their

ability to illustrateabstracbbjectsandconcept?. SuchdifferencedeadEmile Berveniste
to arguethatthe“first principle” of semioticsystemss thatthey arenot synorymous:“We

arenotableto say’the samething’ in systemdasedon differentunits” [47, p. 235]. This

assumptiorseemsaven morestriking in the consciousnesthat the generalschemeof the

communicatiorprocesss alwaysthe same(seefigure2.12).
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Figure2.12: CommunicatiorprocessSource]153 p. 139].

As anapproachto communicatiorwhich focuseson meaningandinterpretationsemiotics
challengeshereductivetransmissiomodel[48( whichequates meaning with "message
(or content)cf. [102 442 399. Meaningis not’transmitted’to us— we actively createit
accordingto a comple interplay of codesor corventionsof which we are normally un-
aware. Becomingaware of suchcodesis both inherentlyfascinatingand intellectually
empavering. We learnfrom semioticsthat we live in a world of signsandwe have no
way of understandingnything exceptthroughsignsand the codesinto which they are
organized. Signsdo not just "convey” meaningsput constitutean ervironmentin which
meaningareconstructedGeneralizinghefindingsof thoseurbansemioticianavho have
highlightedthe limitations of the Lynchianandcognitive perspectie (cf. [19§]), onecould
saythatmeaninggets”conceived”, not "perceived” (seesection3.7.1]). Semioticshelps

51This is a commoninterpretationof Marshall McLuhans famousaphorism,”the mediumis the message”
[350,351], andhasevenled someto presentmediaaswholly autonomougntitieswith "purposes”(asopposedo
functions)of theirown. "However, oneneednotadoptsuchextremestancesn acknavledgingthetransformations
involvedin processesf mediation.Whenwe usea mediumfor ary purposejts usebecomepartof thatpurpose.
Traveling is anunavoidablepart of gettingsomevhere;it may even becomea primary goal” [95, Introduction].
Thesereflectionsareimportantin the consideratiorof hypertet navigation, seesection3.7.

52'Medien unterscheidersich unter anderemdarin, inwieweit sie abstrakteObjektedarstellenkénnen. Die
Spracheist auRerordentlicHlexibel [...]. Bilder hingegen kénnenabstrakteObjekte nur auf "semiotischen
Umwegen"darstellenT473.
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usto realizethatmeanings not passvely absorbedut arisesonly in the active procesf
interpretationgf. [63,399.

Lacanianpsychoanalysi®iasbeensuccessfullyappliedto mediatheory, e.g. the relation
of the spectatoto the cinemain generalcf. [225. ChristianMetz, in his seminalstudyof
cinemaasThelmaginary Signifier, hastackledthe problemof the positionof the spectator
with respecto afilm from within a Lacanianframework. His analysisstartsoff from the
notionof perception-"The cinemas signifieris perceptua(visualandauditory)”[355 p.
42] — andgoeson to distinguishthe cinemafrom otherartsinscribedinto the perceptual
register(suchaspainting,sculptureetc.) by statingthatthe cinemais "more perceptional”
[355 p. 43] by involving moreperceptionahxes>?

Semioticswill haveto play a majorrole in the successfuintroductionof gustatoryolfac-
tory andtactile datainto (hyper)mediasystems Merrell makesclearthatthe specificaof
thosesensesnalke themextremelyinterestingfor the humanunderstandinglearningand
interpretingof data:for example,’odors,andeventasteq. . .] hardlyknow morethanlong-
term memory” and"touch is sort of at the crossroadsegardingsensorymodes”[353 p.
151, 157]. As the technologicalmeansfor their integration are not yet available, most
researchersoncentrat®n audio-visuainputs:

"Images languagendwriting arewhat'smeantwhenl talk of mediain the
narrov senseThey have beenatthe centreof mary philosophicaldiscussions
in thetwentiethcenturywhich weremostly concernedvith identifying oneor
moreof thesemediaasbeingabindingbasestructurefor humanunderstanding
of reality altogether or — at the very least— asthe foundationof the world-
picturecharacteristiof Westernculture”[465.>*

Thetransformatiorof the WWW from hypertet to hypermediaandthe evolution of inter-
facesfrom symbolicto iconic (in Brown’s sensg77]), echoeghetransitionfrom a society
of text to asocietyof the (moving) image At this pointtheWebis primarily a staticvisual
medium,but higheraccesspeedsindthe corvergencewith othermedia,suchasTV and
radiowill bring moretime-basedypermedissoon,cf. [388 393.

As pointedout by Risak, optical presentatiorof home pagescan communicatea lot of
messageo the user cf. [442 443. Screendesignsthat resembleglossymagazinesand
brochuresrely of the eye-catchingquality of the image andalsoon animmediate(and
easy)understandingf its meaning.In otherwords,thatwhatLangercalls presentational
immediay®®. The investigationof popularculturesis the realm of cultural studiesand
semioticsalike. Someaskif theintrusionof theimagecatapultausbackinto anagewhen
mostpeoplewereeducatedy narrationandmuralson churchor cave walls andonly few
wereableto readandwrite. Othersfacethis developmentby tearingdown the wavering

distinctionsbetween’art” and"nonart; "expressve” and”inexpressie” that have been

53Bignell aguesthat”the whole of our socialworld is penadedby messagewhich containvisualaswell as
linguistic signs,or which areexclusiely visual. Gesturesdresscodesraffic signsadwertisingimagesnewvspa-
pers television programmesndsoon areall kindsof mediawhich usevisualsigns.Thesameprinciplesunderlie
the semioticstudyof visualsignsandlinguistic signs.In eachcasethereis a materialsignifier which expresses
the signanda mentalconceptasignified whichimmediatelyaccompanie&” [63, p. 14].

54'The spectrunreachegrom analytic philosophys ’linguistic turn’ andthe diversemisunderstandingsig-
geredby Derridas earlyconcepbf aphilosophicalgrammatology’in therealmof postmoderrthinking, through
to contemporarproclamation®f a’pictorial turn™ [465.

55In Philosophyin a New Key, Langerwrites, "Visual forms are not discursie. They do not presenttheir
constituentsuccesskly, but simultaneouslyso the relationsdetermininga visual structurearegraspecdby one
actof vision” [30€], seesection2.2 MirceaEliadeputsit thisway in Imagesand Symbols”Imagesby theirvery
structurearemultivalent. If themind makesuseof imagesto graspthe ultimatereality of things,it is justbecause
reality manifestdtself in contradictorywaysandthereforecannotbe expressedn concepts]. ..] It is therefore
theimageassuch,asawholebundleof meaningsthatis true,andnot ary oneof its meaningsnor onealoneof
its mary framesof reference’[159, p. 15].
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obstructingtheway to awider panoramabn visualcodes cf. [160, p. 31f.]. Of coursethis
questionfalls far beyond the bordersof this dissertation.Yet, a shortdisquisitionon the
stateof artin imagetheorymay clarify the potentialof graphicsandphotosin hypermedia

Elkins breakswith the tradition of art history that concentratesn fine artimagesleaving

non-art,or "informational images®® to otherdisciplines,suchas archaeologycognitive

psychology mathematicsphilosophyof science. As "art history is centrally positioned
in the emeqing field of imagestudiesbecausét possessethe mostexactanddeveloped
languagefor the interpretationof images”, existing art-historicalmethods’can embrace
imagesof any kind, from graphgo ideographianriting” [160, p. 6]. He takesa sonarchart
usedfor fishing (similar to figure 2.13 asan exampleof "a compositeof very different

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

routesof reference:lt is an x-y graph a naturalisticscene,and a collection of symbols
for themotion of fish. It needgo beread,seenanddecipheredanda viewer mustswitch
betweermodeof interpretatiorin orderto comprehendt” [160, p. 36]. RecurringonNel-
sonGoodmarnsterminologyof "routesof reference’( [195 p. 55-70]),Elkins findsmixed
routesof referencenot only in sonarchartsfor fishing, but also”on ancientartifacts,and
on contemporarymagessuchas computerscreengwhich are partly naturalisticpictures
andpartly notations)”[160, p. 36].

Accordingto Elkins, nonartimagescouldbe callednotations,if it werenotthattheword
hasbeencooptedby NelsonGoodmanto describeespeciallysystematidmagessuchas
printedmusicandLabanotatioR” [160, p. 54].

In the context of hypertext, Goodmans notationalcriteria®® concerrthe presentatiotayer

56"In generalart historytestsits boundariedy working with popular medieval, andnon-Westernimages But
the domainof imagesis substantiallylarger In particularthereis anothergroup of imagesthat seemso have
neitherreligiousnorartistic purposeandthatis imagesprincipally intended- in thedry languagesf communica-
tion theory—to corvey information. Thereis no goodnamefor suchimageswhichincludegraphscharts maps,
geometricconfigurations notations,plans, official documentssomemoney, bonds,patents sealsand stamps,
astronomicabndastrologicakharts technicalandengineeringiravings, scientificimagesof all sorts,schemata,
andpictographicor ideographicelementsn writing: in otherwords,the sumtotal of visualimagespothWestern
andnon-Western,that are not obviously eitherartworks, popularimages,or religious artifacts. In general,art
history hasnot studiedsuchimages..” [160, p. 4]. Thus,"it makessenseo use”informationalimagesascon-
venientlabelsratherthanasdefinitions,becauséhey saylessaboutpicturesthanaboutthedisciplinesthatstudy
them”[160, p. 5].

57Labanotatioris a standardizedystemfor analyzingandrecordingary humanmotion. Mainly it is usedat
theatergo archive ballets.The original inventoris the (Austrian-)HungarianRudolf von Laban(1879-1958).

58Goodmanlists five criteria of notation,of which two are syntacticandthreesemantic. It is crucial thata
mathematicsymbolis syntacticallydisjoint, thatis, thata mark cannotbe assignedo two charactersThe nota-
tional systemitself mustalsobe syntacticallyfinitely differentiatedor articulate i.e. differentsymbolsmustnot
be mistalen for oneanother Furthermorea notationmustbe semanticallyjunambiguoussemanticallydisjoint,
andsemanticallyfinitely differentiated or densecf. [194. Veith Risakhasdravn my attentionon the parallels
betweerthe syntacticrulesof notationandthe scoperulesin computerprogramming.
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(therun-time layer”) andthe within-componentayerof the Dexter Referencéviodel (see
section3.4), aslink markers must be clearly definedfor the userand lead to the right
link target In orderto display node contents thesenotationcriteria are relevant for de-
sign questions suchastypographyand computerfonts, questionnairesetc. For Elkins,
Goodmans systembecomesnterestingat the point of breakdavn.>®

writing

" picture

Figure2.14: Borromearrings. Source:basedn[160 p. 86] and[101].

After several attemptgto formalizethe relationbetweenwriting, pictureandnotation he
recurson Lacans idea of interlocking the registersSymbolic, Imaginary and Real with
Borromearrings:

"For Lacan,Borromearringsareasuggestieimageof thestateof thepsy-
che, formed of encircledemptinesgatherthan boundedpsychic’registers’.
The samecould be said of the triad of writing, picture and notation. Inter-
lockedringsdojusticeto thecommonsenskeliefthatall imagesaresomehav
related:A pageof text mightfall on thecircumferencef the 'writing ring’ at
a point diametricallyopposedo the unnamedcenter but even therewill be
intimately connectedvith theotherrings” [160 p. 86].

Elkinsdistinguishesevenkindsof imagesontheway from writing via pictureto notatior?°,

cf. [160, p. 95ff.]. Of course,heis well awvare that there are overlappingsand hybrid

formsin the cateyories(writing, notation picture)just aswell asin theimagetaxonomy
(allography semasiographyseudavriting, subgraphemicdiypographemicsemblemata,
schemata)ef. [160.

Wittgensteins Bildtheorié® (picturetheory)is, accordingo Elkins "the strongesaindmost
consistenform of thedesireto have picturesmake determinatesense’[160, p. 56]. Elkins

claimsthatWittgensteinvantsto demandf picturesvhatGoodmardemand®f notations.
While ary further commentaryreachedeyond the limits of this dissertation] do agree
to Elkin’s claim that "there might be goodreasonto reconsidetthe 'picture theory’ and
Wittgensteins Tractatudogico-philosophicu light of contemporaryisualtheory”[160,

p. 58].

Apartfrom his picturetheory, Wittgenstein gspeciallyin the Philosophisbe Untersudun-
gen[549 wasinterestedn naturallanguageandits use. Wittgenstein BertrandRussell,

59K aplan/Moulthroptake a similar positiontowardsthe breakden of the graphmodelfor hypertet, cf. [269.

60Thisway couldbecalledalogocentricsequencetheostensie progressiorirom apurepictureto thealphabet,
cf. [160, p. 86]

61Theideafor atheoryof theBild (he could have tried Darstellungor Vorstellung with their echoef Hegel
andSchopenhaueprobablycamefrom Gottlob Frege who writes”It would be desirableto have a specialterm
for signshaving only sense- if we namethem,say pictures[Bilder], the wordsof an actoron the stagewould
be pictures;indeedthe actorhimselfwould be a picture” [17§, citedin [160, p. 64]. For differentviewpointson
Wittgensteins Bildtheorie,cf. [236 250, 87].



CHAPTERZ2. THE SEMIOTIC APPROACH 45

Karl Kraus, Fritz Mauthnerandthe ViennaCircle were all working on differentmodels
for a critique of languagé® whilst Otto Neurathchallengedthe image Neurathwas of

the opinionthatthe timesof linguistic dominancenvereonceandfor all over andthatthe

imagewould soontake that placeto solve epistemologicatonfusionscf. [163 p. 17].

For him, imageshave two major advantages:They are not dominatedby the systematic
fallaciesof naturallanguageandthey cantransgressultural andlanguagebarriers®® Of

course his "Bildstatistik nachder WienerMethode”and especiallyhis InternationalPic-

ture Language a true "renaissancef the hieroglyph’®* facesproblemsquite similar to

Wittgensteins attemptto formalizelanguagen the Tractatus cf. [548 549, 88].

As a picture saysmorethana 1000words®®, mary contemporarycultural theoristshave
remarledon thegrowth of theimportanceof visualmediacomparedvith linguistic media
in contemporansocietyandthe associatedhiftsin the communicatie functionsof such
media: In anincreasinglyisual age,animportantcontribution of semioticsfrom Roland
Barthesonwardshasbeena concernwith imagisticaswell aslinguistic signs,particularly
in the context of adwertising, photographyand audio-visualmedia,cf. [95, Introduction,
Strenghts].

M M2

i 12

Figure2.15: Countingtechnique.

Languagecandescribecomplicatedrelationshipseasily e.g. "your chanceof winning is
oneto athousand” ascomparedo a depictionof a signfor "you win” besidea thousand
signsof "you loose”, cf. [30§. We canonly counta restrictednumberof visualinputsat
the momentof seeingthem, like the numberson a dice. This is alsoreflectedby a count-
ing techniquethat crosseut every fifth elementseefigure 2.15 A basicpsychological
rule (thatis often quotedin Webdesignclasseskaysthat the maximumwe cangraspat
atimeis 7 elementscf. [144, 359. Mathematicahotationis explicitely tailoredto shaw
relationshipssuchasp = Wloo- But whenthe formulaebecometoo complicatedandtoo
mary factorsget involved, visualizationis neededagain: The endeaor to designbetter
charts,mapsanddiagramshasleadto Neuraths "WienerMethodeder Bildstatistik”, and
alsoto Bertin's semiologyof graphics cf. [385 57]. Apart from methodsfor quantita-
tive datarepresentatiognOtto Neurathworked on an InternationalPictureLanguagethat
becameknown asISOTYPE. The ideafor a picturelanguages basedon the assumption
thatimagescanhold the sameor evenadditionalinformationastext in a compressednd
intuitive form, cf. [50]. In his thoroughformulation of a semioticcritique of Neuraths

62'All philosophyis "Critique of language(but notatall in Mauthners sense)”[548 4.0031].

63when| readabout"The Multicultural Promiseof Multimedia” at the Institute of Afro-AmericanResearch
at Harvard University, | expectedan accountof the potentialof theimageto crosscultural bordersin a classic
ethnologicalsense. In fact, the staf of that institution, by "doing things without words”, is hoping to bridge
the "everwidening chasmbetweerthe hyperspecializedwvorld of the Academy andthe generatiorof students
accustomedo the depth,paceandproductionvaluesof MTV andNintendo” [453 p. 62]! Therenaissancef
theimagein hypermedias thusnot only boundto globalizationandthe bridging of languagebarriers.Thevisu-
alizationof informationis alsoa perpetuunmobilewithin our own languagesndcultures.Ulrich describeghe
timelesspower of theimage(or ratherthegramma: "Die Zeit stehtstill [...] Keine Ubersetzungst notwendig.
Bild kenntkeinefremdenSprachenUnbeschadederbabylonischerSpracherwirrungsprichtl. ..] dasBild aus
vorbabylonischeEeit” [522 p. 108].

64As Neurathwaspersonallyimpressedindinfluencedby hieroglyphandall otherkindsof picturelanguages,
hedid nothesitateto call hiswork onthe ISOTYPE systemasa renaissancef the hieroglyph,[385, p. 642].

65Thisis truefor all non-verbalsensationsyhich belongto a certainkind of "archaic” thinking, asformulated
in psychoanalystitermsby Ulrich: "Am Bild (wie am Ton, Geruch,Geschmackdentaktilen Sensationergem
Gleichgevichtssinn)arbeitetdie Sprachesichabunderreichtesnie ganz”[522, p. 104].
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picturelanguage Eschbactpointsto a numberof questionableassumptionsor "myths”,
above all the myth of the visible, talking sign, cf. [163 p. 17]. As outlinedin section
2.4, semioticsdefinesthe signnot asatangibleobject but asaninvisible relationshipbe-
tweenthe signvehicle the senseandthe referent Eschbactconcludeghattherecanbe
no talking signs,asit is us who make themtalk. He introducesseren criteria that dif-
ferenciatelanguagerom picture (Bild), mostof thembasedon alreadycited reflections,
cf. [306,173 416 368 154, 548. Theseconsiderationsvill be crucialwhendescribingthe
renaissancef theimagein the World Wide Web (seesectiord.5).

Imagescannever be separatedrom vision and subjectvity. Imagesare part of a mental
processtheresultof aninteractionbetweerphotographsndviewing subjectsimagesare
productf perceptiorandthought,of semiosis Thepowerof theimage or, moreprecisely
theiconicsign liesin its similarity to the object Nevercanadescriptionof afacebemore
precisethana photograph.Due to its presentationalorm, the imagelackstranslational
ability. While a sentenceén Frenchcanbe translatednto a sentencen English,thereis

no way to translatea paintinginto a sculpture,cf. [306, 371] For Eliade,to translatean

imageinto a concreteerminologyby restrictingit to arny oneof its framesof referencds

to do worsethanmutilateit — it is to annihilate,to annulit asaninstrumentof cognition,
cf. [159 p. 15].

As theterm”picture” hasbeenusedsynorymouslyto "imag€, Elkinsrecurs(like Derrida,
but for a distinctive reason)n the Greektermgramma The grammainevitably playsinto
guestionf a technicalprocessf inscribing (graphein, by meansof a physicalprocess,
or with the help of anapparatusnda chemical/electroniprocess. Grammateaarealways
relatedto questionf verificationandtruth, cf. [160.

Grammataon the computerscreencan be classifiedinto photographicand graphic pic-

turesin digital form. The first category consistsof direct digital photographsandscans,
thesecondncludesall kindsof computergenerategictures(”"syntheticor infographicim-

ages”[466, p. 121] createdon, or by the computer),suchas CAD pictures,diagrams,
bullets, arrows, graphs,etc. Yet, for the viewers, thesetwo categoriesare blurring to a
degreethatthey cannotdecideanymorewhethera pictureis "authentic” of not. This "au-

thenticity”, in semioticalterms,is expressedasindexicality. Furthermoredigital pictures
areinfinitely reproducibleby anybody, asthereis no (needfor ary) original, negative or

mould,cf. [14(. Thistotal absencef ary "auraof theoriginal” certainlygoesbeyondthe

reproductve techniqueknown to Walter Benjamin,cf. [44]. The sameis true for digital

video and audio clips (seesection3.4.4), andfor future olfactory gustatory and haptic
(hyper)medi#® (seesection3.7.10.

Photographyhasalwaysbeenanimportantdemonstratioomodelandcatalystfor semiotic
studiesas”the veryideaof a scienceof signs,of semioticdiscourserelieson the’photog-
raphyeffect’. [...] It is hardto imaginea scienceof signs,especiallyPeircearsemiotics

developingin a pre-photographi@age” [325 p. 57, 61]. In the early daysof photogra-
phy, few percevedthat, like any imageor word, the photographwasinherentlysymbolig

possessedf meaning and subjectto interpretation What appealednitially to scientists
andartistsalike wasphotographysfactualnature jts precisionandobjectiity, cf. [181, p.

11fF]

"Semiotically, thecorrespondencaf thephotographisignifierwith theobject
it depictsis groundedn whatPeircedescribedastheindexical andtheiconic
natureof photography[397, p. 135].

660lfactory and gustatorysignvehicleshave a strongindexical relationto the referent,which will influence
future usein hypermediaernvironments:e.g.,in our everydayexperiencewe canidentify certainodors,even if
their sourcehaslong left the place. Thesemediawill strongly enhanceour comprehensionaswe understand
throughthe body, cf. [302 353; seesection4.3.2
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Photographzorrespondo the depictedworld by their iconic naturebecauseas Peirce
[416 2.281],putsit, "we know thatthey arein certainrespect&xactly lik e the objectsthey

represent. In additionto this correspondenchky similarity, photographslsocorrespond
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 beenproducedundersuchcircumstanceshat they were
physically forcedto correspondooint by point to nature”[416, 2.281]. By this relation

of productive causality "the photographiictureis definedasanindexical sign” [397, p.

135]. Barthegakesupthisdebateoy assertinghatphotographyalwayscarriesits referent
with itself” and (drawing on Sartre)that”it is not possibleto perceve the photographic
signifier, but requiresa secondaryaction of knowledgeor of reflection”[39, p. 5]. The

dissociatiorof consciousnesandidentity, asin "this pictureis notreally me”, leadsto a

certaindiscomfortwhenwe seeourseheson photographs$’

It is primarily becausef this indexical signaturethat we tendto seein the photographic
signifieranaffirmation of the existenceof the depictedobject,”an emanatiorof pastreal-
ity” [39, p. 88]. As barefact,the photograpltontainsuninterpreteénalogdata.Oncethat
datais interpretedthephotographtakeson meaning becomes symbolfor a pastor future
momentin the space-timecontinuumwhich may be eitherrememberear imagined. As
symbol the photographidmage unitesthe perceptionof time and spacein a single lo-
cus. Time, in this loop, doesnot rely on the movementof a clock but is insteadlocated
in the physicalperiodicity of the photograph.Barthes’exampleis a photograptof Lewis
Paynewho hadtried to assassinatidhe Americansecretaryof statein 1865,andwasgiven
the deathsentenceAlexanderGardnemphotographedim in hiscell, wherehewaswaiting
to behanged Looking at the photo,the viewer utters:”he is goingto die...” 58

Family photoswhich remindusof realsituationdivedin the past,presgphotoswhichdoc-
umenta historicalevent,or scientificphotosaretypical Web content.They all showv areal
world objectin all its details they aretypical examplesof indexical photographiceference
andiconic correspondencketweerthe photographicsignifierandits objectwhich testify
to thetruth potentialof the photographef. [397, p. 135].

Ontheverylastpagesf camea lucida, Barthesstateghattoday’s omnipresencef banal
imageshasleadto alossof their authenticity Whathedid notknow wasthattwo yearsaf-
ter his bookcameout, photographyentereda new stageof authenticity or thelack threrof.
In aphotograpHor the NationalGeographianagazinethe pyramidsat Gizaweredigitally
moved closertogetherto fit the layout of the February1982issuefront cover. The status
of the photographidocumentasevidenceis thuscalledinto doubt. While manualfalsifi-
cationof photographyis nearlyasold asthe mediumitself®®, laying handson an original
(authenteé- to have full power or authority over sth.) hasentereda new stagewith the
arrival of "postphotography””Digital technologieputinto doubtthe natureandfunction
of the photograph-imagasrepresentationThe essenc®f digital informationis thatit is
inherentlymalleable.[...] Throughtechniquef electronicmontageand manipulation,

67|t alsoleadsBathesto reformulatethe importantquestionof who owns the photograph:the subjector the
operatorof the camera?The"visual trace”,accordingto Barthes belongsto its subjectmorethanary rendering
or interpretation(i.e. painting,draving), aninterestingassumptionn timesof increasingbattlesfor intellectual
rights over everything, including "electronictraces”called hyperlinks. For copyright issueson the WWW, see
sectiord.7.3

68" . I readatthesametime: Thiswill beandthis hasbeen;l obsere with horrorananteriorfuture of which
deathis at stale. By giving me the absolutepastof the posethe photograptells me deathin the future. What
pricks meis the discovery of this equivalence”[39]. Olivieri Toscanis Deathrow campaigrfor Benettonplays
onthesameeffect.

69"Everyoneknaws thatphotographicorrespondenceanbemanipulated]. . . ] This deceptie potentialof the
mediumwasrecognizeckarlyin thehistoryof photographyandmadeuseof in techniquessuchasretouch,color
filtering, solarizationdoubleexposure”,cf. [397, p. 135]. Empres<Elisabeth’Sissi” of Austriahadher portrait
of 1863retouchednto a family portrait of 1875,to quoteonly one case. The sameis true for the relationship
betweenscriptureand falsification of written documentswhich was highly commonin the Middle Ages, see
sectiord.7.3on authenticityin the WWW.


http://www.benetton.com
http://www.benetton.com/press/sito/press_releases/press2000/communication/moreting.html
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whatwe oncetrustedas picturesof reality cannow be editedandalteredseamlesslyand
undetectably’[446, cf. [238 237]. Digital imagingtools have openedwhole new vistas
for the manufctureof fakes,fabricationsand misinformationwhich have grown into the

hypertextualinformationcorpusof the WWW. In 1980,Barthesdescribechow the chemi-
cal processkeepsthe ghostlytraceof pastmoment,photographys connectiorto death,its

mortality throughfading(thereversionof thechemicalprocesshathasproducedhephan-
tasma)andtheimages lossof authenticity Only two yearslater, therelationshipbetween
the photographidmageandits referenthasbeensubverted,”leaving the entire problem-
atic conceptof representatiompulverized[...] anddestabilizingthe bondthe imagehas
with time, memoryor history”. Whatit "representss afundamentatransformatiorin the
epistemologicastructureof our visual culture”[150, p. 37].

Onemight arguethat the postphotographiconstructionof meaningis only a technically
potentializedquestioningcenterecbn whetheror notthetruthis present® Yet, "synthetic
orinfographicimages”[466, p. 121]areno morethetraceof alight beamemittedby apre-
existing object,capturedandfixedby a devicethatis eitherchemicallyphotosensitie (pho-
tography film) or electronic(video, digital camera)cf. [39, 397, 85]. By meansof Com-
puterAided Design(CAD), it is feasibleto reversethe processandto produceanimage
ex nihilo. The computemot only simulatesanimaginarypieceof film (theimagemem-
ory), but alsoanimaginarycamera- andarich phantasmagoriaf computedchimerajust
waiting to be photographedThe computergenerated- asopposedo computerinflected,
cf. [325 p. xviii] — grammadisinheritsphotographyfrom its legagy of truth and severs
its umbilical chordto the body of pastreality, cf. [446 19, 149. The factthat mary still

trustthesetest-tubepicturesmakestheissueanevenmoreticklish one:”. .. whilst digital

imagingtechniguesreincreasinglyerodingthe indexical of photographiémagesit is ar

guablethatit is theindexicality still routinely attributedto the mediumwhich is primarily
responsibldor interpreterdreatingthemas’objective’ recordsof 'reality” [95, Signs].

Lunenfeldnotesthat”the developmenbf electronidmagingtechnologiesof whichdigital
photographys but onepart,hasposeda challengeo boththe conceptiorof semioticsand
thedisciplineof arthistory” [325 p. 57]:

"In this, thedigital photographmustnow be treatedashaving the samevalue
(or lack thereof)asawritten text. We have thusreturnedjn somesensdo the
aesthetiof thepre-photographiera...” [325 p. 61].

For Santaella;the postphotographiparadigmis the universeof thefugitive, the universe
of puretime, thusreversibleandcapableof beingrestartecitany time” [466, p. 131]. From
the semioticsof the "dubitative image”, it is only a small stepto the"camerarasa’[325:
Thedoorto virtual reality (VR) standswide opern’* while thedoorto authenticityhasto be
resealedvith ever new passverdsandencryptiontechnique&’.

Besidesgeneralsemioticinterest,theseissuesbecomeimportantin connectionwith the
constructionof, andnavigationin hypermedia ContentBasedRetrieval (CBR) andCon-
tent BasedNavigation (CBN). More precisely linking (partsof) a pictureto relatedpic-
tures beit by handor automaticallydraw onthesamesyntacticdimensionsasthe question
"Can pictureslie?”:

"In language,only sentencesand not individual words, can be true or
false. The statemeniThe cat is on the mat may be true or false,but not the

70" The morerecentdevelopmentsn computeigraphicswith thenew possibilitiesof shapeblending distortion,
simulation,andothermodesof digital imagemanipulationhave greatlyincreasedhis deceptie potentialof the
medium”,cf. [397, p. 135].

"IThequestiorif hypertet shouldberepresentebly or integratedinto virtual reality interfaceshasbeerwidely
discussedaswill bepointedoutin sections3.4, 3.4.3and4.4.

72Theindexical attributesof the password aretreatedn 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 verbalpropositionsn pictures,Noth proposedeirces more
generalsemioticterminology: rheme asthe more generalsemioticequivalentof words,
and dicent asthe generalequivalentof propositions(seesection2.4). The questionis
then,”can picturesfunction asautonomouslicenticsigns,or do they only consistof rhe-
maticsigns?Do picturesonly represenbbjects,or canthey represenbbjectstogethemwith
predicationsabouttheseobjects?"[397, p. 137]. N&th tries to invalidatethe logocentric
argumentdor a negative answerto thesequestionsasthey arecontextualincompleteness,
non-s@mentability anddicenticvagueness.

The first logocentricargument, contectual incompletenesswas first exposedby Gom-
brich[192] andreformulatecby Muckenhaup{370Q. It impliesthatonly whena pictureis
accompaniedby a captionor labelcanthe resultingtext-picturemessageonvey atrue or
falseproposition’® The captionbelow figure 3.6 (on page84) could sene asan example
for thisagument.Landon’srule that”link edgraphicmaterialanustappeamvith appended
texts that enablethe userto establisha relation betweerfile of departureandthat of ar-
rival” toucheghis issue,but doesnot solve the theoreticalproblem[303 p. 99]). Against
this "logocentricthesisof the dicenticincompletenessf pictures”, Noth arguesthat "the
functionof picturesin text-picturecombinationsaysnothingaboutthe semioticpotential
of picturesseenwithout labelsor captions”.

"The thesisthat pictorial messagesanonly be completedby their verbalan-

choragds ratheranindicatorof thelogocentricbiasto befoundin thecurrent
theory of pictorial representatian In fact, althoughpictureswithout verbal

anchoragenay have becomerarein our ageof multimediacommunication,
suchpictorial messageareby no meansuncommon.In pictorial genressuch
a paintings,family photos,or touristic slides,the lack of verbalanchoragés

eventherule” [397, p. 138].

The secondargumentagainstpicturesas autonomouslicentic signs,non-sgmentability
is developedin JerryA. Fodor's paper’lmagistic Representation[173. Fodorconcludes
that no pictorial languagecould exist becausehe linearizationof argumentsand predi-
cateswould preventsuchpictorialwordsfrom beinginterpretedasa propositionalwhole.
N6th’s counterarguments that”Fodorcommitsthe errorof projectingthelinearity of ver-
bal languageontothe visualdomainwheresimultaneityis the structuralprinciplerelating
the rhematicelementsn question”’[397, p. 139].”° Here,of course Néthis in line with
Langersdichotomyof discursve linearity vs. presentationainmediagy (seesection2.2).

73while in the early Middle Ages, thefunction of scribeandartistwereoften unitedin oneperson;n thelate
fourteenthcentury it will have becomdesscommonfor lay illuminatorsto bescribesaswell, thoughnotentirely
unknawn, cf. [7, p. 16]. In scientificand news publications figureswithin the text may have beenelaborated
by the authorhimself or borroved from others. This holdstrue for photographiaeproductionsaswell as for
diagramsand other graphicalillustrations, cf. [94, p. 190f.]. The foliage and carpet-lile texture in medieval
manuscripta&ndthedrolleriesoftenblur with calligraphy: Themamginal dravings of Direr's Book of Prayersfor
EmperorMaximilian shav casesvherethefrontiersbetweerornamentandcontentseemto vanish,cf. [22]. The
sames truefor illustratedinitials.

74Fodor's exampleis: "Supposethat,in Iconic English, the word 'John’ is replacedby a pictureof Johnand
the word 'green’ is replacedby a greenpatch. Thenthe sentencéJohn is green’ comesout as (say) a picture
of Johnfollowed by a greenpicture. But that doesnt look like Johns beinggreen;it doesnt muchlook like
arything” [173 p. 65].

75"Would not the photoof our greenJohntestify to his unusualcolourin aneven muchmorecorvincing way
thanthe verbalstatementJohnis green’? We claim thatthe agument'John’ andthe predicateis green’must
thusbe soughtin pictorial simultaneityandnotin contiguity” [397, p. 139].
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For his InternationalPictureLanguage Neurathhasmasteredhis problemwith the "in-
vention” of compoundsigns: The pictographfor "worker” combinedwith the pictograph
for "miner’'s hammer”generateshe "miner”, cf. [163 p. 20]. Yet, Eschbacls semiotic
analysishasshavn otherfrontiersof the picturelanguagecf. [163.

Thethird syntacticargumentagainsthe possibility of assigningruth valuesto picturesis
the argumentof dicenticvagueness:This argumentclaimsthat pictorial messageareso
ambiguousyague andpolysemoughatthey cannotsene to prove ary truth or falseness
[397, p. 141]. Both GombrichandFodor have defendedhe point of view thatwe cannot
expresspictorially whetherwe mean’the’ cat (an individual) or 'a cat’ (a memberof a
class).N6th claimsthatthis agumentwhich crucialfor CBR/N, "is clearlylogocentric”:

"It doesnot askwhetherpicturescancorvey statementshut askswhether
it cancorvey thesamestatemenasagivensentenceTheanswemwould bedif-
ferentif the picturewerethe point of departuraén the comparisorwith verbal
statementsA particularphotograplof acatonamat,beinganindexical sign,
is certainlyin thefirst placeaboutanindividual catandnot abouta memberof
aclass.[...] Theindividuality of the catandthe matanbeeasilyidentifiedin
mary details”[397, p. 141].

AgainstGombrichsandFodor’s view thatpictorial polysemypreventspicturesfrom being

vehiclesof truth, N6th arguesthat a messagewhich corveys a plurality of facts about
the world mustnot thereforebe lesstrue thana messagehat corveys only a singletrue

statement:”"Neither polysemynor ambiguity canthus be acceptedas generalarguments
againsthetruth potentialof pictures”[397, p. 142].

Verballanguagemustsene asa meta-languagéor visual signsbecausdhereis no meta-
imageto describeor analyzeanotherimage Signlanguagessuchasthe signlanguage
for deaf peopleor the Braille notationfor the blind, have to be learnedjust like verbal
languageandshareits arbitrary character Pictogramsdo not sharethis arbitrarinessand
they canshav abstractonceptonly on”"semioticdetours[473, e.g.takingadvantageof

metorymic relations.

While Eschbaclj163 hasperformedasemioticanalysisof Neuraths InternationaPicture
LanguaggIPL), Schmauk$asanalyzedhe samesetof questionsn connectiorwith pic-

ture dictionariese.g. Graf's "point it” [20(Q andLangenscheid§infamousOhneWadrter
Buch [1], cf. [471, 472 473. Schmaukdollows Baldinger[27] in stating that dictio-

nariesfollow a semasiologicrder (they list words alphabetically) while picture dictio-

nariesfollow an onomasiologicstrately: They arrangethe world in clusters(such as
the OhneWorterBucts section’case of emegeng”, seefigure 2.16 or time-lines, cf.

[27,471,472. Thesameis truefor hypermediasystemdhatarebasedon graphicnaviga-
tion. Yet,in hypermedidanterconnectedubjectsandstructuresio not have to beflattened
outinto asequentiabrder, seesection3.5.

A symbol(especiallyin the strict senseof Peirces terminology)shouldhave aslittle con-
notationsaspossiblein orderto functionasasign’® But most”natural” symbols(suchas
animals,colors,etc.) arehomorymousin differentcontexts andcultures. Think of or the
colorwhite asthe symbolof joy (in Westerncultures)vs. grief (in certainAsiancultures),
cf. [447. Or, theeagleasa symbolfor freedom,strength speedfigure 2.17a), but alsoas
anemblemfor institutionsandcountries(figure 2.17c). In theform of a spreadeagle the
eagleappearsasa heraldicemblemon flagsandsealg(figure 2.1 7, d).

8L angerclaimedsimilar restrictionsfor theappeabf the’symbol” (in Langers generakenseof theterm),as
signifiersthatbecometoo appealinglistractour attentionfrom their signified If areal,ripe andjuicy pearwere
to be usedasthe symbolfor opulencepnly few of uscould concentrat®n its semantiovalue: "The power of the
symbolliesin its scarcityandindifference”[307, p. 83].
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(a) The "Bald Eagle, Symbol (b) Official Ger (c) Seal of the US De-
of Freedom series". Source: man flag. Source: partment of  Justice.
www.frankmillerfineart.com www.fotw.ca/flags/de.html  Source:wwwusdoj.g@

Figure2.17: Depictionsof eagles.

Symbolsfor non-visualconceptgendto be gestaltsthat can be recognizedat first sight
(think of compaly logosandroadsigns),while picturesthattriggerthe veredictionmech-
anisminvite the eye to travel throughthe picturespacé’:

"V isualcommunicationwhenit doesnot consistof the representationf sig-
nalsfrom a preestablishedodethat wasoriginally norvisual (roadsigns,for
example),takesplacein the continuousandyet, in the continuousof the vari-
antswe candefinethosefew marksof veredictionusedto establisha constant
correlationbetweerthe contentandthat of expression’]85, p. 149].

Whencomparedo the emblemof the Germanflag (2.17), the print of the "Bald Eagle,
Symbolof Freedonseries’which shavs 'majesticBald Eaglegoisedabovefour of Amer-
ica’s mostspectaculawaterflls” (figure 2.17a) demonstratethis longing for expression

""UlIrich seesa parallelbetweerthis visual explorationof a pictureandthe discursve linearity of the parole:
", ..dasUmherwanderndesBlicks im gemaltengerahmterimaginarerRaum- erweistsich, kaumdasswir uns
desSehendeavusstwerden alsvoninnerenRedestromebegleitet” [522, p. 101].
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The heroicprint is rich in narrative details,it "triggers a mechanisnof veredictionof the
representation[85, p. 148]."8

Thejourney (or, navigation)throughthis kind of picturesis led by the compositionof the
picture, but alwaysinfluencedby the directionof reading,i.e. left-to-right’® in the Latin-
basedanguages:

DasAugewird belegtvonderSchrift[. ..] Auf derBildflacheschreibtsichdie
Leserichtunggin. [...] Moéglicherweisekdnnenwir Bilder ausSchriftkulturn
mit anderelLeserichtungleshaltgarnicht’richtig’ lesen”[522, p. 101].

Theseissuesrelateto the theoreticalproblemof humanandartificial interpretationof vi-
sual information (seesection3.7.1Q and the implementationinto hypermedia suchas
ContentBasedNavigation (CBN), andRetrieval (CBR). In this casethe pictureindicates
the hyperlink behindit, seesection4.6. In otherwords, besidegheir denotationsthese
imagesandwordson the screerpoint to contentthatis connectedo themvia links. It has
beenarguedthatfollowing links equateghe procesf (unlimited) semiosiscf. [95, 346];
seesection2.5on unlimited semiosisand3.5 on hypertext semiotics.

Messarisclaims that "with regard to images,most peoplein most societiesare mostly
confinedto the role of spectatorof other peoples productions”[354, p. 121]. Evenif
the arrival of (post-)photographfiaschangeadhe situationsignificantly mostpeoplefeel
unableto draw or paint. For Chandler this is a legag of an educationakystemwhich
still focusesalmostexclusively on the acquisitionof onekind of symbolicliteracy (that
of verballanguage)t the expenseof mostothersemioticmodes(in particularthe iconic
mode):

"This institutional bias disempaverspeoplenot only by excluding mary
from engagingin thoserepresentationgpracticeswhich are not purely lin-
guistic but by handicappinghemas critical readersof the majority of texts
to which they areroutinely exposedthroughoutheir lives. A working under
standingof key conceptdn semiotics- includingtheir practicalapplication—
canbeseerasessentialor everyonewhowantsto understandhecomplex and
dynamiccommunicatiorecologieswithin which we live. Thosewho cannot
understanduchervironmentsarein thegreatestlangerof beingmanipulated
by thosewho can”[95, Strenghts].

Chandlersharesis moderatelypansemioticview with Bill Nichols,who putsit, "As long
assignsareproducedwe will be obligedto understandhem. This is a matterof nothing
lessthansurvival” [386, p. 8].

Potentially semioticscould help usto realizedifferencesas well as similaritiesbetween
variousmedia. It couldhelpusto avoid theroutineprivileging of onesemioticmodeover
anothey suchasthe spolen over the written or the verbal over the non-\verbal, cf. [95,
Strenghts].

"8Caneparo/Caprettimheanby verdiction— in accordanceo Greimas- thatthe imagepointsoutwards”to-
wardsa certainreality, or rather a certainconcepiof reality” [85, p. 148]. The designof the Germarflag follows
thetraditionalheraldicnotationfor flagsandemblems.Therefore it canbe describedoreciselyin a specialized
vocalulary which mostlyderivesfrom mediagal or NormanFrench.The sealof the US Departmenbdf Justices
amixtureof modes:It depictsheraldicelementsn aillusionistic manner

"9The horizontalandvertical axes are not neutraldimensionsof pictorial representationSincewriting and
readingin Europearculturesproceedorimarily alonga horizontalaxisfrom left to right (asin Englishbut unlike,
for instanceArabic, Hebrev andChinese)the’default’ for readinga picturewithin suchreading/writingcultures
(unlessattentionis diverted by somesalientfeatures)is likely to be generallyin the samedirection. This is
especiallylikely wherepicturesareembeddedh writtentext, asin the caseof magazinesndnewvspapersThere
is thusa potentialsequentiakignificancen the left-handandright-handelementof a visualimage— a senseof
‘before’ and’after’.” [95, Syntagmatidnalysis];cf. [18].
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2.8 Textuality

Languageandwriting are,for Saussuretwo distinct systemsf signsandthe secondex-

istsfor the sole purposeof representinghe first, cf. [469, p. 28]. Hence,languagdn the

broadessensenotedabove (section2.6) is asmuchaninstrumentof thoughtasit is one
of communicatiorf® Colapietrounderlines'the importance(perhapseven paramounim-

portancepf spokenandwritten languagethe variety of irreducibledifferentsign systems
usedby humanbeings;andthelikelihood,if notinevitable,of interplayamongthesesign

systemsn ary actualprocesf humanthinking” [102, p. 129].

The phonocentris which was allied with Saussure suppressiorf the materiality of

the linguistic sign was challengedby Jacque®derrida[136, who attacled the linguists’

privileging of speechover writing.82 Whilst Barthesalso soughtto revalorizethe role of

thesignifierin theactof writing, cf. [37,94], Derridasgrammatology’a scienceof writing

beforeandin speecH,wasdesignatedo challengehephonocentribiasof semioticinves-
tigation. For Derrida,writing "signifiesinscriptionandespeciallythe durableinstitution of

asign” [136 p. 44]. Sounderstoodwriting (often calledarche-writing)becomesothing
lessthananequivalentof semiosisor signaction,cf. [102 p. 206] Derridauseshe Greek
word grammato breakwith theview thatour (Latin) alphabetandescribesvery meaning-
ful linguistic unit (morphemg by meansof a soundphoneme— arguing that différance
but alsohyphenscommasperiods,quotesetc. prove theprevalenceof writing overspolen
languageAn interestingexamplein theInternetageis the metaphoriaescriptiorof the @

signin mary languages;angingfrom animals(snail,worm, little dog,horse)to bodyparts
(elephant trunk, monkey’s tail, cat’s foot, pig’s ear)to food (rollmops herring, strudel,
cinnamorroll, pretzel);cf. [224], seesection4.5.

traceis anotherterm occupying an importantplacein Jacquederrida's grammatology
tracehastheplacein Derrida’s grammatologythatthe signhasin Ferdinandde Saussures
semiologyandin CharlesS. Peirces semiotic®® In someways,Derridastheoriesseentoo
closeto traditionalsemioticsasto bede(con)structie, cf. [534]. As in thecaseof spacing
and difference: "Without spaceor spacing,semiosiswould be alsoimpossible: If none
of the wordson this pagewere spacedapart,therewould be a blot of ink, but no words
(or graphicsigns)’[102, p. 197]. However, writing oneletter afterthe otherwithout any
spacingattheword-boundryis still legible (but notalwaysnon-ambiguous)Thisis proved
by medieval manuscript®n the onehandandthe Turing machineon the other®4

Textuality is usedtodayin a very broadsenseo cover notonly verbalbut alsootherforms
of communication Hereit shouldperhapde notedthata "text” canexist in ary medium
and may be verbal, non-verbal, or both, despitethe logocentricbias of this distinction.
The term text usually refersto a messagavhich hasbeenrecordedin someway (e.g.
writing, audio-andvideo-recording)o thatit is physicallyindependentf its senderor
recever. This assemblagef signs(suchaswords, images soundsand/orgestures)s

80'This obsenationbringsup theimportantquestiorof whethertherecanbethoughtapartfrom languageaken
in the narraver sensegspecifically asa systemof verbalsignsor, eveenmorenarrawly, a systenof spolensigns).
[...] For CharlesPeirce all thoughtis in signsthoughnot necessarilyn words”[102, p. 129].

81" anguageis hereconceved asa formal systemof auditorysigns. This view of languagehasbeenrecently
characterizedsphonocentri¢gfrom Greekphonemaspeech)sinceit focusegprimarily or exclusively onlinguis-
tic signsassoundimagesor auralforms” [102, p. 206].

82From Platoto Lévi-Straussthe spolenword hadhelda privilegedpositionin the Westerrworld-view, being
regardedasintimatelyinvolvedin our senseof self andconstitutinga sign of truth andauthenticity Writing had
traditionally beenrelegatedto a secondaryosition. In seekingto establishGrammatology136, or the studyof
textuality, Derridachampionedheprimag/ of thematerialword, cf. [95, Signs].

83"If athing never left atraceof itself it could never be known, nor couldit sene asa sign of anything else.
Thus, without visible or tangibleor, in someotherway, perceptiblemarksor traces,semiosis(or sign action)
would beimpossible”[102, p. 197].

84For medieval manuscriptscf. [7]; for the Turing machinee.g.[256, p. 339f.]. | owe this insightto Veith
Risak.
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constructedandinterpreted)with referenceo the corventionsassociateavith agenreand
in a particularmediumof communication

A distinctive featureof this newly emegeduseof text is that the derivation of this word
from the Latin texture ("to weare”) andtextum ("web”; "texture”) appeargo inform this
use. Thetext is somethingwoven; but now readergoin authorsor writers asthe weavers
of texts. Thatis, the emphasiss on the text asan openandperhapsven unfinishedpro-
cess. The logical extensionot this argumentis, of course,hypertet. Hartmannclaims
that "the act of writing” [94] haslost valuein this systemto the notionsof "media” and
"information”:

"Die Schrifterfillt nichtlangerdie ihr angestammt®&olle dersozialenRegu-
lation. Dieseubernimmtetzt der Informationsberiff” [221, p. 47].

Intertextuality is atermintroducedby Julia Kristeva andwidely adoptedby literary theo-
riststo designatéhe complex waysin whichagiventext is relatedto othertexts, cf. [102 p.
123]. Justasthereis nosighapartfrom othersigns thereareno texts apartfrom othertexts.
In Kristeva’s words,"every text is constructecasa mosaicof othertexts, every text is an
absorptionandtransformatiorof othertexts 2> The notion of intertextuality comesto re-
placethatof intersubjectiity” [291, p. 146]. Intertextuality hasbeenappliedto hypertext
by variousauthorscf. [68,304 538 346; seesection3.5. In the context of semiotictext-
analysis,’syntagmatiaelationsreferintratextually to othersignifiersco-presentvithin the
text, whilst paradigmatiaelationsrefer intertextually to signifierswhich areabsentrom
thetext” [95], cf. [469, p. 147f.].

2.9 Computer Semiotics

While someauthorsstill try to fix thebasemenof thesemioticbuilding, othersalreadyuse
it asa platformfor further explorations. Evenfields of studiesthat have long ignoredthe
semioticapproactave now integratedthis way of thinkinginto their science$8

"We have to realizethat computerbasedsignshave their own characteristics
thataredifferentfrom texts, picturesor movies. However, semioticscansene
asachanneffor transferringinsightscreatedn [the] oldermediumto the new
emegentone”[11].

At theinterfaceof SemioticcaandComputerScienceijt is importantto distinguishbetween
"ComputerSemiotics”and"ComputationalSemiotics”: the former beingtypical of P. B.
Andersenswork which usessemioticto analyzeanddesignsystemdor use thelattertries
to groundout semioticsin cognitive/computationaprinciples. Andersen 8, 10, 9] defines
theuseof semioticsin computerscienceasfollows:

"The core of [traditional] semioticsis the sign that integratesa physical
(thesignifier) anda psychicside(the signified. Therefore semioticscantalk

85Hypertect hasevokedtextile metaphorscf. [217] but Schneider/Berhave shavn thattheweaving metaphor
breaksdown whentakenliterally, cf. [475. Thiswill beshortlyexposedn sectior4.1 onthe WWW metaphar

86 Jonathamlexanderdescribeshedifferencebetweerhislecturesof Bibliographyin 1983andthepublication
he turnedtheminto asa resultof thesetendencies!At the sametime, meaningcanno longerbe thoughtof as
closed,urvarying or static,asin earliericonographicstudies. Herethe influenceis apparenpf semiology the
study of signs,aswell asof currentswhich canbe broadly characteriseds structuralistand post-structuralist.
Theseapproachegspeciallyinfluentialin literary studiesarenow atlastbeginningto affectour studiesoo” [7, p.
2].
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aboutrepresentation@he algorithmsanddatastructurespswell astheusers
interpretationof theserepresentationdyut it doesso with a particularfocus,
namelythe sign. Thus, only thosepartsof the computationaprocesseshat
influenceinterpretationandonly thosepartsof theinterpretatiorthatarein-
fluencedby the computationcanbe analyzedy semioticmethods’11].

For Andersen the importantdifferencebetweenthe systemmodel andthe users simply
signifiestwo interpretationsof the samesign-comple& producedtwo groupsthat access
differentpartsof it (designeranduser). Thus,computersemioticssometimesnforcesa
reinterpretatiorof technicalissuesge.g. mary processesvhich computerscienceseesas
datastorageandretrieval arereally communicatve processefom a semioticpointof view,
cf. [9,11].

ComputationaBemioticsattemptso implementfeaturesof semioticsystemsasoutlined
section3.7.1Q0 BurghardRieger's work presentsa fuzzy linguistic approachin Compu-
tational Semioticsand Semiotic Cognitive Information Processingd SCIP) systems. His

computationakemioticmodelsin cognitive linguistics (combiningthe semioticwith the

cognitive paradign) aim at simulatingthe constitutionof meaningsandthe interpretation
of signswithout their predicative and propositionalrepresentationghich dominatetradi-

tional researctiormatsin syntaxandsemanticsofar, cf. [435 436].

Otherstudiesin computersemiotics(partly includedin Andersens updatedbibliography
cf. [9, 7ff., 433ff.]; [12]) have beencontritutedby Figge[167], Wallmannsbeger[531],
Zemanel 555, Nadin[372 374, Souzg 127 andcollectedin [399 402 33,12§.

"Semioticsprovidesuswith a potentiallyunifying conceptuaframework
and a set of methodsand termsfor useacrossthe full rangeof signifying
practiceswhichincludegestureposturedresswriting, speechphotography
film, televisionandradio” [95, Strenghts].

Anderserhaswidenedthis spectrumwith his computersemioticsapproachln this disser
tation| intendto provethe semioticapproachs applicabilityon hypertext andhypermedia
Hypermediacombinesdifferentsemioticchannelsvith aninteractvity andthe construc-
tion of meaningby concretdinkage. Thus,hypertext semioticsshouldbe seenasa forti-
fication of the connectiorbetweenthe mediasemioticapproachand computersemiotics,
cf. [399 13,63, 9].

Theimportanceof semioticdor theconstructiorof thenext hypertext generationthe Semi-
otic Web, hasbeenpointedout by JohnF. Sowa, cf. [502 499 500,501]. In his lectureon
signsandprocesseasthefoundationgor ontologyatthe ViennaUniversityof Economics
andBusinessAdministration(WU Wien), Sowva proclaimedwittgenstein Whiteheadand
Peirceasthefoundationdor hisresearclon Artificial Intelligenceandthe SemantidNeh.

In his seminalwork on computersemiotics Anderseradaptsandextendsthe structuralist
methods:”"Since the birth of structuralisma recurrentquestionhasbeento whatdegree
is our praxis as humanbeingsgovernedby underlying’systems’and 'structures’? Are
humansgust mediathroughwhich structuresare manifested?- or asLévi-Strausshasit:
humando notthink in myths,mythsthink in humansandwithouttheirknowledge”[9, p.
134]. Andersemnamesthe growth of bureaucrag andthe spreadof computersashaving
furnishedsomeof the materialmotivationfor structuresandsystems:

. thelife of the ordinarywageearneris governedby large, unintelli-
gible structuressuchasstateandthe compaty that make decisionsehindhis
back,decisionsoverwhich he hasverylittle influence]. ..] We receve letters
untouchedby humanhand,decisionsaboutour financial affairs are madeby
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computersn thetaxdepartmenk. ..] Thecomputeris seenastheincarnation
of the impersonalsystemthat functionswithout humanintervention” [9, p.
135-135].

Ruhsspeaksof computersas"transitional subjects”,or appareillagessosiesin reference
to Winnicott's transitionalobject, cf. [456. The areadescribedby Winnicott as being
betweerthethumbandtheteddybear betweeroral erotismandtrue objectrelationshipis
partof a conceptualizatiomf the areaof transitionalspaceandtransitionalobjects. This
conceptcanlink andbe a bridge betweenthe inner and outerworlds, a placewherethe
two interactuninterruptedwith the help of the first "not-me” possessionasperceved by
theinfant, the third areaof experiencecf. [546 p. 89]. Putsimply, a transitionalobject
is a baby’s favorite "toy”, suchasa pieceof cloth thatis treatedasif it werestill a part
of the baby’s body, an objectaffectionatelycuddledaswell 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”pn Junel, 1954 (accordingto the United MediaWebsite seefigure2.18):
CharlieBrown asks"Why doesLinus hold his blanketlik e that?”, Lucy answersI'm not
sure... | think maybeit giveshim afeelingof security”. WhenCharlieBrown triesoutthe
"securityblanket”, however, it doesnotwork andhefeels”lik e anidiot”.
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Figure2.18: Linus’ "security blanket”. Source:www.unitedmedia.com.

Besidescomputersrobotsand othermachineswith 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 intelligentaswell asspiritual machinescf. [29€], [297]. Whencomputerswill have

exceededhumanintelligencé’, they will ceaseto be seenas mere "assemblage[spf

partsthattransmitforces,motion, andenegy oneto anotherin a predeterminedananner”
(Merriam-Websters Engyclopedid. Whenandif machinedbecomeintelligent,computers
themselescouldconstruchewn computersgcausingamassie acceleratiorn technological
progressin Atrtificial Intelligenceresearchthis phenomenois calledSingularity?®8

But let us returnfrom the mythology of singularityto the reality of doubleness¥or the
humanmind, computers-justlik e thetransitionalsubjectsof mythictimes,suchasangels,
puppetsapesheroesgods,ghosts dwarfsandgiants— have alwaysbeenuncanty (in the
senseof Freuds Unheimlicheg and animatemachines. Participatingthemselesin the
productionof subjectvity, thesemachines- be they real or imaginary— signify for usthe
epitomizationof the subjects:

87Kurzweil hasshown thatthe doublingperiod of the speedof computerss diminishing, i.e. it usedto take
usthreeyearsto doublethe speedand memorycapacityof computerdn the beginning of the 20t century and
now the samekind of progresss achiezed in only oneyear He claimsthatthesetrendswill continue,andthat
computerswill be ableto emulatehumanbrainsin the year2020, cf. [296], [297], andthe March 2001issueof
the CACM whichis entirelydedicatedo "The Next 1,000Years”of computing.

88Singularityis the postulatedpoint or shortperiodin our future whenour self-guidedevolutionary develop-
mentaccelerategnormously(powveredby nanotechnologyneuroscienceAl, etc.) sothat nothingbeyond that
time canreliably be conceved. This hypotheticaleventis commonlyattributed to VernorVinge and his sci-fi
novel True Namesand Other Dangers or, to Johnvon Neumanrdueto a 1950squotationonthe ever accelerating
progresof technologycf. [298§).
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"Autrementdit, il s’agitdeconstructionséelesouimaginairesd’appareillages
ou de machinesappartenant ce domain particulier ot ils nousont depuis
toujoursparusignifier la chosificationde sujets participanten mémetempsa
la productionde subjectvité” [456, p. 18].

BahrcommentsMarx’s notion of the machineasdead reified laborinsinuatingthat what
seemgleadcanalwaysreappeaasaghost:"Marx selbstnanntedie Maschinetote vemge-
genstandlitite Arbeit. Also ein Tod, der noch geistert. Und esist auchwahr, daRalle
Diskursetiberdie Maschinemehroderwenigeroffen von ihrer Unheimlidhkeit iiberzeugt
waren”[24, p. 33] (his emphasis).Thesemachine-discoursdsave goneto greatlengths
in orderto underlinethe deadnes®f an apparatughat is characterizedy its activity,

cf. [24, p. 32-34]. G. J.Verdama Dutchengineerof the 1t century seegshemachineas
a”Zwischentheil”,aninter-partbetweerthe appliedforce andthe achieved effect:

"Eine MaschinemuRbetrachtetverdenalsein Mittel, welchesdazudient,das
Vermdgeneiner bewegendenKraft zur Leistung einesbestimmtenEffektes
zu modifizieren. Die Maschineist deshalbnur ein Zwischentheil,welcher
erfordertwird, um die von der Kraft mitgetheilteBewegung auf denjenigen
Theil zu Ubertragendurchwelchender Effekt geleistetwerdensoll” [526, p.

589].

Themachinehasto have aninterfacein orderto connectwith aliving entity (its user)rather
thancuttinga deadbody away, asindicatedby the Germari’Schnittstelle”8® Themachine
asapparillage sosieis ananimatevis-a-vis: "Wie Gott Adam dasLebeneinhauchtaund
der Teufel Sinnlichkeit, Erkenntnis,Bosheit,so scheintdie Maschinevom gott- odersa-
tanséhnlicheemiurgenLebendigleiteingehauchbderdochnurverliehenbekommenzu
haben[24, p. 33]. If they arenotonstrike, (or gonutg, ourcomputersvork, until they fall
into a sleepingmode but they alwayswake up whenwe needthem (maybebecausehey
donotdream. . yet). We treatthe machineasakind of counterpaf® andtheinterface,in
analogyto the mucousmembranef the babymouththatsuckson the blanket,connectsis
to this transitionalsubject.

In herdiscussiorof informationgluttony (seesection4.3.2, Umiker-Sebeokasksherself
what the embodiedexperiencednvolved in usinga computerreally are: "Until current
computerinterfacesarereplacedvy the interbodiesnow underdevelopmentfor the most
part, human-computeinteractioninvolvesrepetitive, ritual movementf the eyes,hands
andarmswhile therestof the bodyremainslargely immobile” [524. As we "understand
throughthe body”, theintegrationof olfactory gustatoryor hapticelementswill make our

understandingicher becausénumanthinking "is not somethingdoneby a computational
enginebut ratherby thewholebody, throughthe semioticswarmof distributedintelligence
wherethe’neurotransmitterandregulatoryhormonesarenot confinedto the brain,but are

scatteredhroughouthebody in theintestinesthelungs,eventhesex organs’(neurologist
RichardRestak)"[524].

A usercenteredapproachsuchasHypertext Semiotics mustnot focusits attentionsolely
on the rational part of the humanbrain: "The body imageschemagslescribedoy Lakoff
andJohnsonamongothers,arefundamentato thought,andto think thatwe candivorce
'information’ from emotion(cf. [117]) and bodily experienceleadsus down a slippery
cognitive slope”[524, cf. [302:

89Thus, it seemsclearthatthe Germantranslationof computerinterfaceshouldbe Verbindungsstellénstead
of Sdnittstelle asin the Dutch verbinding Translating”interface” to the German”Zwischengesicht’sounds
somevhat awkward, even if mary otherlanguagesollow this rule, suchasthe Spanishinterfaz del ordenador
andtheltalianinterfacciadel calcolatoe, etc.

90"UnserUmgangmit Maschinergehtnicht nur mit ihnengemeinsandurchsie hindurchauf anderessondern
ebensaufsiezu” [24, p. 11]; cf. [237.
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"So hebenunsdie Maschinernvon unseretteiblichenStrukturabundtiber
setzensie in eine’kontemplatve’ Struktur Man sprichtangesichtgder Er-
scheinungeimmerwenigervon Er-fahrungenimmermehrvon'Daten’, weil
sieunswenigerin BewegungbringenalsvielmehriberBewegunginformieren”
[24, p. 28].

Machinesraise our receptve sensualityto a superhumanrevels (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 sie unszugleichvom
Leibe[halten]” [24, p. 28].

Mihai Nadin claimsthat the computeris a semiotic machine(cf. [375): "Semioticians
without knowing it, NorbertWiener, HerbertSimon, Vannear Bush,andMarvin Minsky

gave computersaanunderlyingsemioticstructure Bush,for instancemadeus awareof the

semioticassociatie pathof non-linearstructuresT375. As will be provedin the subse-
guentsectionson hypertext semiotics Web designandeCommercg”the issuesinvolved
are not just philosophical,but have practicalimplicationsin managemenand computer
science'l9, p. 135].



Chapter 3

Hypertext Theory

The dayswhenenthusiastguphoricallycelebratedhe liberatingqualitiesof hypertet, its
positive socialand democratidmpacts,its immenseeducationabpotential,the end of all
linearreading the deathof the printedbook, etc.,thesedaysareover. On the otherhand,
hypertet theoristshave beenalarmedby the deathof mary good hypertext systemsand
the— sometimegonfusing— consequencesf the vastcommercializatiorof the WWW.

Landav [303 assertghathypertet requiresa new rhetoricandstylisticsasboththe way
texts exist andthe way we readthem have changed.The necessityfor thesetechniques,
he says,is thatthey "will enablethe readerto processhe information presentedy this
new technology”[303 p. 81]. For McHoul/Roe[347], establishingheseconventions(the
famousl9 rulesfor hypermediaauthors),is a matterof securingmerelythe efficient dis-
tribution and disseminatiorof quite traditionalinformation, "rather thanengagingwith a
reconceptualizationf reading,writing, texts andmeanings”.Furthermorehe thinks that
Landon’'s readingof Barthesis "a terrible category mistalke” and his "claims of corver
gencedetweernreademandwriter, andbetweerypertext andcontemporaryritical theory
arebasedn a praxisof misreading’347).

Evenif onedoesnotintendto overthron thewholebuilding of hypertext theory someof the
omnipresentlaimsseemo beworth revisiting: First, thereis theassertiorthat"hypertext
parallelshumancognitionandfacilitatesexploration” [25], or, thatthe hypertet structure
"representknowledgein aform relatively closeto the cognitive organizationaktructures
that peopleuse[and therefore]hypermedissupportsunderstanding]62, p. 35]. Another
theorythat, from my point of view, will gainfrom a contectualizationin the framework of
this dissertatioris the pronouncemernthatreadingand/orauthoringhypertext canenhance
our mind to think in network structuresyratherthanin accordancevith the principle of
causeandeffect: "Die intensive Beschaftigungnit Hypertet erweitertunserDenkenvom
Ursache/Vitkung-DenlenzumDenkenin Netzen”[439.

Thereremainsa lot to be saidaboutthe prehistoryof hypertext which, in someaccounts,
hasbeencurtailed or misinterpreted. The importanceof ancientliterature (suchas the

Talmud, the Indian Ramayanand Mahabharatatories,and Homer's Odyssg), the pro-

ductionof medieval manuscriptsJuande Celayas geometryof themind (publishedl 525),

andDiderot’s Engyclopediahave often be underlined. Yet, theseworks do not standiso-

latedin the cultural productionof their time, and only profoundanalysisfrom different
angles(e.g. a structural,semiotic,cultural studiesapproach)xan proof if they shouldbe

labeled’hypertext prototypes”.Furthermore] will introducetwo new candidategor this

groupof works: Marcel Duchamps Box of 1914,andthe even morefamousGreenBox,

published1934that containloosereproductionf noteson his projects,cf. [377, p. 56,

112];[138 p. 271,303].

59
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Having saidall this, onecanfollow hypertext theoryatamoremodesipace.At this point, it

seemsadequatéo introducea definition: "We candefineHypertect asthe useof the com-
puterto transcendinear, boundedandfixedqualitiesof the traditionalwritten text. Unlike
the staticform of abook, a hypertet canbe composedandread,non-sequentiallyit is a
variablestructure composeaf blocksof text (or whatRolandBarthegermslexia) andthe
electronidinks thatjoin them”[129, p. 3], cf.[37]. In classichypertet theory theseblocks
of text arealsoreferredto asnodes Hypermediaakesthe userevencloserto the complex

interrelatednessf everydayconsciousnesst "extendshypertext by re-integratingour vi-

sualandauditoryfacilitiesinto textual experiencelinking graphicimages soundandvideo
to verbalsigns.Hypermediaseekgo approximateheway our wakingmindsalwaysmake
a synthesiof informationreceved from all five senses 129, p. 7]. Therefore,ntegrat-
ing (or re-intgyrating) touch, tasteand smell seemshe inevitable consummatiorof the
hypermediaconcept.Yet, beforeolfactory gustatoryor hapticimpulsescanbe easilyim-

plementednto hypermediasystemsthereis still alot of conceptualaswell astechnical
work to be done. Leaving the technicalissuesof producingodors,tactile impulsesand
tastesasidé, thereremainvariousquestionsoncerninghelinkability of suchmaterial.

Similar problemshave to be solved whenvideo and audioclips areto be integratedinto

hypertext ervironments Evenif audio-visuaimaterialis novadaysoundin mary systems
andvastlyavailableonthe WWW, mostclips canonly beplayedfrom startto end. Accord-

ingly, Nielsenpointsout that”the factthata systemis multimedia-basedoesnot make it

hypertext. [...] Only whenusersnteractizely take controlof a setof dynamiclinks among
units of informationdoesa systemgetto be hypertet,” [387, p. 10]. Furthermorethein-

teractionwith the systemmustmalke senseandbring benefitsdo theuser or in otherwords,
"linking by itself is not enough”[303 p. 81]. Figure 3.12 shaws the influenceof time

in multimediaand hypermediabrowsing In orderto integratedynamicinformationinto

the Dexter Hypertext Model, Hardmanet al. [216 formulatedthe AmsterdamHypertext

Model (AHM).

L] L

(a) Hypertext (b) Multimedia (c) Hypermedia
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| CJ M [ (5 various media types) I anchor Ta link

Figure3.1: Hypertext, multimediaandhypermediaSource]216 p. 53].

Fromfig. 3.1, it mightseenthatany hypertet thatcontaingnultimediamustbelabledhy-
permediareally. In fact,mosthypertet researchergiew thetermshypertext andhypermedia

IHiroshilshii, thedirectorof the TangibleMedia GroupatMIT is working onvariousprojectsin thisdirection,
cf. [251].

2Notethatin part(a) of the figure, the hypertext graph thereis a nodewith two links departingfrom one
anchor Thisis calleda multiple link. Theconceptf multiple linking shallbe explainedfurtherin section3.4.
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assynorymousand usetheminterchangeablywith a preferenceo sticking to hypertext
"since theredoesnot seemto be ary reasonto resere a specialterm for text-only sys-
tems”[387, p. 5].2 Thisis alsotrue for the context of this dissertationwherel will make
useof thetermhypermedialmostexclusively in namegqsuchas"OpenHypermediaSys-
tem”) or to put specialemphasi®©n multimediacontentof a hypertext system.

Hypertext theory (and practice)have alwaysbeenstronglylinked to usability andhuman
factors,epitomizedoy Jalob Nielsen,who is commonlyreferredto asa Web designguru
today Importantastheseconsiderationsand studiesmay be, they cannotsupersedee-
searchof a morefundamentatharacter A fine exampleto illustratethesetwo polesare
Jim Rosenbay’'svs. Jalob Nielsens remarkson the scroll-bar:

Nielsen:"In early studies,l found that only
Rosenbay: "Does linear readinginside  10% of Web userswould scroll a navigation
the lexia contain/ consistof acteme® pageto seeary links thatwerenot visible in
Shouldwe considereadingalexiaasin-  theinitial display Thevastmajority of users
gle unitaryacteme?Shouldperusingthe  would make their selectionfrom thoselinks
lexia be consideredthe "null acteme"? they could seewithout scrolling. [...] In
[...] Whetherthe lexia must be lin-  morerecentstudies,we have seenthat most
earis controversial[...] A lexia can usershave startedscrollingwhenthey visit a
containnumeroususerinterfacedevices  long homepageor a long navigation screen.
(e.g. scroll-bars). Behaviorally, oper [...] Thechangefrom 1994is thatscrolling
ating a scroll-baris as complicatedas is nolongerausabilitydisasteffor navigation
following a link. However, a link is pages.[...] Pagesthatcanbe markedlyim-
an explicitly structural device in away provedwith a scrolling designmay be made
that the within-componentscroll-baris  aslong as necessarythoughit shouldbe a
not...” [449. rareexceptionto go beyondthreescreenfulls

onanaveragemonitor” [389.

For now, | follow Bieberetal.[62] in categorizingroles— notusers— into hypertext read-
ers andauthors, in orderto analyzef (andhow) eachinteractsdifferentlywith a hypertext

system. In fact, the currentstateof art of the WWW even supportsthis dichotomy(see
section4.2.3, while in other— morewriterly — hypertext systemstheserolesareargued
to blur. Of course,one mustdistinguishthe authorrole from the systendevelopes who
developsbrowsing software and otherhypermediaervironments. Furtherrolesthat have
beensuggestedrelectors (reviewers) andadministators (e.g. librarians,webmasters)in

somecasestheauthoringprocesss dividedinto moreroles: First, the contentauthorwho
is only responsibld€or content,second the designerof the logical structure(DTD), and
third, the designerof thetext-layout(CSS XSL, etc.).

Reades, on the otherhand, traverselinks during the act of browsing A centralclaim
amonghypertet theoristsis that hypertext enablesa democratizatiorof the authoring/
readingprocessOnereasorfor thisis thatgroupwarefacilitatesanoscillationbetweerthe
authorfeaderrolesin a cycle of writing, reading,andannotatingdocumentgo the point
wherethe establishedolesfinally blur. The otherreasonis that, in a hypertet erviron-
ment,thereadehasthe(relatively) freechoiceof transwersalthroughthetext, whichis seen
asreaderly ratherthanwriterly, "with this distinctionbasedverylooselyonthatof Roland
Barthes”[347]. Risakseesa parallelbetweenthe transitionfrom manuscriptgo printed
booksandthetransitionfrom lineartext to hypertet, asboth processebhave enhancedhe
capacitief thereaderand theauthor:”Ahnlich wie beim Ubergangvon handgeschriebe-
nenzugedruckterBiichernerweitertderUbergangvomlinearengedruckteroderinteraktiv
lesbarenText zum nichtlineareninteraktiven Hypertext die Moglichkeitenvon Autor und
Leserentscheidend[439. Thisargumentwill befully exploredin section3.7.11

3This pointhasalreadybeenmentionedn theintroduction(sectiond).
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3.1 History of Hypertext

In this section,| wantto draft a shorthistory of hypertet, includingits prehistory At the
beginningof this chapterhypertext wasdefinedasthe useof the computerto produceand
transcenchon-sequentiahodes(or lexia) joined by electroniclinks. Thus, pre-computer
text structureghatwould comply with commonhypertet definitions,constitutethe pre-
history of hypertext. Especiallytechnicallyorientedauthorswho decideto give overall
account®f thehypertet researclHield, tendto stepshortin writing a subtly differenciated
historyof hypertext:

"The conceptof hypertet hasbeenaroundfor a long time. The dictionary
andthe eng/clopediaare very old forms of hypertext. Thesecan be viewed
asa network of textual nodesjoined by referentiallinks. The Talmud, with

its heavy useof annotation@ndnestedcommentaryandindianepicssuchas
RamayanandMahabharatgstoriesbranchingoff to otherstories)areancient
prototypesof hypertet representatioi[25].

As shallbe discussedn the next section theeng/clopediais only 250yearsold, while the
Talmud’s historyreachedackseveralthousand/ears,andthe Indianepicsarebelievedto
be evenolder Furthermorethe reasondor (andgradesof) their deviation from a linear,
fixedstructurearevery different.

The"invention”,or rathertheformalizationof hypertetis commonlyassignedo Vannezar
Bushin the 19404, while thefirstimplementationsveredoneby TedNelsonandDouglas
Engelbarin the early1960s.Afterwards the chronologyof my historicalaccounis some-
timesratherloose,dueto overlappingandcross-dependencies systemsandinventions.

3.1.1 Prehistory

The compilationof Jevish Oral Law with its rabbinicalcommentariegTalmud originally

means’learning”), Indian epicsand Greekmythology have often beennamedasthe first

hypertextual constructions .t is importantto notethat epicsare collectionsof mythsthat

arenot merelysupposedo beentertainingor to "go togethemwell”: The purposeof myths

is to explain naturalphenomendgsuchasthunderstormsspotson themoon,etc.),laws and

socialpractice(banof inbreeding agriculture)or to legitimatea socialorder(e.g. castes)
by constructinga mythic historyof theancestors. If themythsarearrangedliachronically
to form an epic, their protagonistandplots have to be "link ed” together Thus, the effect

of storiesbranchingoff to otherstories.

The standardorinted Talmud page(spanningmary centuriesof Jawish religiousscholar
ship) consistsof the coretexts, commentarie®y variousauthors(mostimportantRashis
Commentary),navigational aids (such as pagenumber tractatename, chapternumber
chaptemame)andglossesMost of theseglossesareemendationso thetext, while others
containuseful (or cryptic) cross-referenceOften thesecommentsvere copiedfrom the

4Using citation indexes, Linda C. Smith hasclassifiedmentionsof Bushinto five cateyories:"1) historical
perspectie; 2) hardware;3) informationstore;4) associatiorandselectionfand] 5) personalnformationsystem”
[405, p. 263]. Shepointsout that mary who have cited Bushandthe memex have doneso on accountof his
trendinesandoftenwith little understandingyr evenknowledge,of whathe hadproposed.

5In his article "The StructuralStudyof Myth” Lévi-Strausss interestedn explaining why mythsfrom dif-
ferentculturesfrom all over the world seemso similar. He answerghis questionby looking at the structureof
myths, ratherthan at their content. While the content,the specificcharactersaand events of myths may differ
widely, Lévi-Straussamguesthattheir similaritiesarebasedon their structuralsamenessTo male this agument
aboutthe structureof myth, Lévi-Straussnsiststhat myth is language becausenyth hasto betold in orderto
exist. As alanguageit shareshe samestructureghatSaussureescribedelongingto arny language€seesections
2.1,2.6).
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handwrittenannotationghat the authorsinscribedin the margins of their personakopies
of theTalmud.

Theradial,cross-linledmodelof hypertext theoryseemso beanachronisticallyllustrated

by a 16th centurywoodcutof the geometryof themind, publishedby Juande Celaya[92]
(reproducednthecoverof [129). Theattractionof thismodelfor literary theoryis linked
to the factthatit seemdo provide a technologicalnalogudor Kristevas’s andDerrida’s
ideasaboutintertextuality andde-centeringgf. [338 291, 135|.

The Encyclopédieu Dictionnaire raisonnédessciencesdesarts et desmétiess, par une
Sociétéde Gensde lettreswaspublishedunderthe directionof Diderot, with 17 volumes
of text and 11 volumesof platesbetweenl751and1772. Contributorsincludedthe most
prominentphilosophes Voltaire, Rousseaud’Alembert, Marmontel,d’Holbachand Tur-

got, to nameonly a few. Thesegreatminds collaboratedn the goal of assemblingand
disseminatingn clear, accessibl@rosethe fruits of accumulatedknowledgeandlearning.
Containing72,000articleswritten by more than 140 contributors, the Encyclopédievas
amassie referencework for the artsandsciencesaswell asa madine de guerre which

senedto propagateenlighteneddeas?

In 1914, a yearbefore Marcel Duchampphysically beganworking on his famousLarge
Glass he decidedto take photographf sixteennoteson the project (madeduring the
courseof the two previous years),print themin five separatesetsand publishthemin
boxes. Actually thesenoteswereonly a fractureof the noteson the Large Glassproject
thatwasfinishedno earlierthan1923.

"Initially , hewantedthesenotesto begatheredandmadeavailableto view-
ersin theform of a salescatalogthatwould be attachedo thework itself[. ..]
At onepoint, hespeculatedhatthis bookmightbecircularin format,sothatit
couldbe openedat ary pointatrandom.’Make it a roundbookwithouta be-
ginningor end,hewrote; eitherwith the pagesunboundor orderedby having
thelastword of the pagerepeatedn thefollowing page” [377, p. 56].

In the end,Duchampdecidedto publishthe 16 notesunorderedn a box to underlinethe
ephemerafjuality of the originals. Twenty yearslater, he published93 more manuscript
notesanddrawingsin anedition of 300 asthe famousGreenBox, cf. [138 p. 271,303].
"Duchampplacedthe collotyp€e® notesinto eachbox in anintentionallyrandomsequence
which, for anyone who wantedto read the notesand relate them to the Large Glass,
madeary attemptof their organizationthe responsibilityof individual readers”[377, p.
116]. Thelack of organizatiorof the materialthereforeforcesunsequentiateading.Curi-
ously enoughtherearetwo moreartworks by Duchampthat somehav relateto hypertext
metaphors First, a Sculptue for Travelingmadeof rubberbathingcapsthat he cut into
piecesandstretchedrom variouscornersof his studiowhich made”a sortof multicolored
cobweb” (Letterto JeanCrotti, 1918, cited in [377, p. 76]). Second the installationof
aboutonemile of string that he lacedthroughoutthe exhibition spaceof Peggy Guggen-
heim’s Surrealisrshow in 1943.1t is saidthat"the resultingweblike patternresembledhe
cracksin thelLarge Glass’ [377, p. 151].

6An onlineversionis beingpreparedandavailableat www.lib.uchicago.eduThe eng/clopediaparadigmwill
bedescribedn section3.3.

"Veith Risakremindedmethatthis techniquecannotonly beusedto connectwo loosepageshut furthermore
to bridge a temporalgap: In large religious servicebooks, suchas graduals repeatingthe last word (and its
musicalnotation)of the rectopageon its verso(or backsidewas commonpracticeto give the monksenough
time to turn pages.Besidethe standarditeratureon medieval book design,suchas[7], therehasbeenrecent
focuson the art of books-makingandillumination. An excellentaccounton I'aventure desécrituresis hosted
by the BibliothequeNationalein Paris. Othervaluableonline resourcesncludethe Getty Museums site andthe
Papyri Pages

8The collotype (or phototype)processis a reproductie techniqueusing a gelatinematrix that capturesa

photographigorojection. Patentedin 1855, this printing processcould be called a predecessoof high quality
Xeroxing.
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3.1.2 Memex

VannearBush(1890-1974)PresidenRoose&elt’s scienceadviserduringWorld War 11, is
"consideredthe 'grandfather’ of hypertext. He proposeda systemcalledthe 'memex’ as
longagoas1945.[...] Apartfrom the corventionalform of indexing, Bushproposedas-
sociatveindexing'. ..” [25]. TedNelsoninsiststhatBush”rejectedindexing anddiscussed
insteadnew forms of interwoven documents’[405, p. 245]. Yet, in Bush’s vision of the
meme (menory extender),’links primarily embodiednotrelationshipdetweemodeand
node but meaningfulsequences’asRandallH. Trigg pointsout, [405, p. 353]. For Bush,
thememe wasonly oneexampleof avariety of devicesto enhancescientificdevelopment
by taking over repetitive thoughtprocesses’For maturethoughtthereis no mechanical
substitute But creative thoughtandessentiallyrepetitve thoughtarevery differentthings.
For thelatterthereare,andmaybe, powerful mechanicaids; [80].

As Director of the Office of Scientific Researcland Development,Bushcoordinatedhe
activities of somesix thousandeadingAmericanscientistdn theapplicationof scienceo

warfare,cf. [554]. He wasa practicalengineerandscientificadministratomvho hadsome
veryimpracticalvisionsof thewayswe maythink andwork.

It is worthwhile noting that Bush had conceved the memex almosta decadeand a half
beforehe published’As We May Think”, cf. [405 p. 122]. His famousarticle beginswith
atributeto warresearchwhich enabledscientistavho, having buriedtheir old professional
competitionin the demandof a commoncause,’have sharedgreatlyandlearnedmuch”.
This appliedespeciallyto the physicistswho hadleft academigursuitsfor the makingof
"strangedestructve gadgets” devising new methoddor their unanticipatecssignments:

"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 themselesthe stir of achiezement. They have
beenpartof agreatteam.Now, aspeaceapproachegneaskswherethey will
find objectivesworthy of their best”[80].

Bushwas concernedaboutthe explosionof scientificliteraturewhich madeit impossible
evenfor specialistdo follow developmentdn a field andfearedthattruly significantat-
tainmentsbecomelost in the massof the inconsequentialHe ervisionedtechniqueghat
closelyresembleoday’s digital photographyvoice recognition,digital librariesto make
scientificresearcteasief

All thesefunctionalitieswould beintegratedinto the memex, a device thatwould integrate
— whatwe call today— hypermediaaswell asCSCW, andeLearningto "implementthe
waysin which manproducesstores andconsultsherecordof therace”[80].

The meme would store information, both personaland common,on microfilm which
would be kept on the users desk. The data— storedon microfilm — could be projected
onto the desk,andseveral projectorswould enablethe userto view morethanonedocu-
mentat the sametime. The meme would have a scanneffor userinput of new material
andit would alsoallow usersto make handwrittenmarginal notesand comments.Apart

9"A scendtself canbejust aswell looked over line by line by the photocellin this way ascana photograph
of thescene.[...] [Therewill be] a machinewhich typeswhentalkedto. [...] The EngclopediaBritannica
could be reducedto the volume of a matchboX. It is especiallyinterestingto note that Bush doesnot suggest
digital information, but optical storage.At first glance,one might just think that Bushwasnot ableto foresee
storageon harddisks,floppiesandCD-ROMs andthereforeconcentratetiis extrapolationson microphotography
However, it hasbeenpointedout by variousauthorsthat magneticdatais very unstableandastechnologyraces
on, it becomesncreasinglydifficult to retrieve older material,cf. [441], [479. To countertheseconcernsthe
Long Now Foundationusesastheir storagetechnologysmall micro-etchecdhickel disksthatrecordsanalogtext
andimagesatdensitiesup to 350,000pageerdisk, with alife expectang of 2,000-10,00¢ears.Thatway, too,
"a library of amillion volumescouldbe compressethto oneendof adesk”[80].
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from the corventionalform of indexing, Bush proposed’associatve indexing, the basic
ideaof whichis aprovisionwherebyary item maybe causedt will to selecimmediately
andautomaticallyanother Thisis theessentiafeatureof memex. Theprocesof tying two
itemstogetheiis theimportantthing” [80]. Associatve indexing would helpto overcome
our ineptitudein gettingat a certainrecordwhich "is largely causedy the artificiality of
systemf indexing. Whendataof ary sortareplacedin storagethey arefiled alphabeti-
cally or numerically andinformationis found (whenit is) by tracingit down from subclass
to subclass|. ..] Thehumanmind doesnotwork thatway. It operatedy associationi.

In the yearsbeforethe publication,Bushhaddevelopedof his conception®f the memex
from a memoryextenderto an intellectual symbiote cf. [405 p. 122]. As a scholar he
workedwith linked andannotatednaterialon a daily basis,as”linkage andinclusionare
notnew in inquiry; thelibrary is full of links andquotations’1283 p. 32]. Whathewanted
to contributewas

¢ anew densityof links, cf. [81], with "miscegenational® linkageandfull-scalemutual
inclusionthatcrossedorders’[283 p. 32];

e anew tempoof writing andconnection(beit on microfilm or harddisks),andthe
ability to includeany numberof self-representationand self-commentarieg dif-
ferentdimensionsand

e anew way to bring theseto bearwith a singlelink back, despitethe distanceone
may have traveled.

| wantto spendone more paragrapton Bush’s conceptionof the famoustrails, asthey
have beenre-discaveredby severalauthors.cf. [405, but play a maminal role on today’s
conceptiorof hypermedigandevenlessin the WWW).

Bushconcevestrails asa basicfunction of the humanmind: "With oneitem in its grasp,
[the mind] snapsinstantly to the next that is suggestedy the associatiorof thoughts
in accordancewith someintricate web of trails carriedby the cells of the brain. [my
emphasisMN] [...] Man cannothopefully to duplicatethis mentalprocessartificially,
but he certainly oughtto be ableto learnfrom it” [80]. In the meme&, numeroudtems
canbelinkedtogetherto form atrail, and"then be reviewedin turn, rapidly or slowly, by
deflectinga lever lik e that usedfor turning the pagesof a book. It is exactly asthough
the physicalitems had beengatheredogetherto form a new book. It is morethanthis,
for ary item canbejoined into numeroudrails” But trails canalsobe producedby what
we todaycall surfing or "linking astrailblazing” [405 p. 353]. This meanghatvaluable
informationcanbe addedto the system,not by writing new nodesthat containlinks, but
ratherby the linking processalone. Insteadof hordesof Web designersBushervisioned
"a new professiorof trail blazersthosewho find delightin thetaskof establishinguseful
trails throughthe enormousmassof the commonrecord:

3.1.3 Xanadu

About 1962,nearly20 yearsafter Bush's famousarticle,theword " hypertext” wascoined
by Nelson,cf. [379 28]. TedNelsons Xanaduwasdesignedo beanonlinerepositoryfor
everythingthat anybody hasever written, a truly universalhypertext. Sincethen,Nelson
hasbeenworking on his vision of a "docuverse”(documentuniverse)where”everything

10N otethe metaphoricaliseof miscgenationalwhich literally meansinterracial.

11Bushs trail blazeris loosely relatedto todays knowledgeengineer a personwho gathersknowledgeand
incorporatest into computeprogramssuchasexpertsystemsnatural-languagprocessingystemsandhypertet
systems.
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shouldbe availableto everyone.Any usershouldbeableto follow originsandlinks of ma-
terial acroshoundarie®f documentsseners,networks, andindividual implementations.
Thereshouldbeaunifiedenvironmentavailableto everyoneproviding accesso thiswhole
space.[378. Thesystemhasnoconcepbf deletion:Oncesomethings publishedit is for
theentireworld to seeforever. As links arecreatedy userstheoriginaldocumentemains
the sameexceptfor thefactthata newer versionis createdvhich would have referenceso
theoriginal version(s).

For Nelsonthen, hypertext wasfirst concevedasa literary tool thatenablegshe authorof
a text to extend his or her text to the multiple and successie versionsof it, in orderto
comparethem. It is a fundamentatool becauséany pieceof writing evolvesto the very
endof its creation.And therealissueis how canwe hold partially organizedmaterialsfor
inter-comparison’(Nelson,personalinterview, citedin [28]).

This featureof Xanaducould be usedfor versionmanagemente.g. for software devel-
opment). Since corventionalfile systemsare not adequatdo implementsucha system,
Xanaduhasfocusedmuchof its attentionon the re-designand re-implementatiorof file
systems. The information would be storedeitheron local or on back end databaseslIf
arequestediocumentcould not be foundin the local databaseit would be transparently
retrievedfrom the backendrepositoryvia the network. In addition,documentsanbe vir-
tually includedin multiple contexts without being physically copied. The systemwould
enablethe authorsto getroyaltiesdependingon the numberof bytesseenby eachreader
evenif hisdocumenor partsof it areincludedin otherdocumentsAt thetime of writing,
Ted Nelsongave a technicalbriefing of his systemat the Hypertext 2001 (Twelfth ACM
Conferenceon Hypertext and Hypermedia,August 14-18, 2001, University of Aarhus,
Arhus,Denmark).

3.1.4 Augment/NLS

At the sametime that Ted Nelsoncoinedthe term hypertext, DouglasEngelbartwas be-
ginningto implementhis framework for the Augmentatiorof Humanintellectat Stanford
Researclinstitute(SRI,in Menlo Park, CA). Althoughhisframeworkitself did notdirectly
mentionhypertet, the core of DouglasEngelbarts vision was basedon a very similar
premisecf. [28]. As partof the AugmentProject,primarily designedor office automa-
tion, Engelbartdevelopeda systemcalled NLS (online system)which had hypertet-like
features.In contrastto the meme, Augmentwasactuallyimplementecandwassuccess-
fully demonstrateth 1968. This systemwasusedto storeall researchpapersmemosand
reportsin a sharedvorkspacehatcould be cross-referencedith eachother, cf. [1627. In
1972,Augmentlostits researctsupport,andEngelbarthadto stopdevelopinghis project.
His original augmentationdeaswerebasedon the premisethatcomputershouldbe able
to performasa powerful auxiliary to humancommunicatiorandcollaborationf they were
to manipulatehe symbolsthathumanbeingsmanipulatecf. [38§. For suchaugmentation
to take place,a co-evolution of the computerandthe humanbeingwasnecessary- asin
the biological notion of symbiotic associationwhereboth entitiesco-evolve for an ever
betterfit: The computershouldlearnto manipulatethe humanlanguageandthe 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. The experimentationghat the groupconductedvasnot limited to the hands
andthe eye, but involved mary otherpartsof the body (the knee,the back,the head)as
potentialsensorimotowaysto controla pointeron thescreencf. [162.
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3.1.5 KMS

KMS (KnowledgeManagemenBystem)wasdevelopedat Carnegyie Mellon Universityand
hasbeenacommerciaproductsince1983.1t runson UNIX workstationsaandwasdesigned
to managdairly large hypertext networksacrosdocal areanetworks. KMS is basednthe
basicunit calledthe frame. A frame can containtext, graphics or images. Framesare
connectedo otherframesvia links. Links areof two types: treeitemsto representier-
archicalrelationshipsandannotationtemsto representeferentialrelationshipsin KMS,
thereis no distinctionbetweenbrowsing and authoringmodes. Userscan make changes
to aframeor createlinks at any time andthesechangesare saved automatically cf. [25].
KMS supportdeaturesuchasaggreation keyword searchingtailorability, collaboration,
concurreng control, dataintegrity andsecurity It hasbeenusedfor collaborative work,
electronicpublishing,projectmanagementechnicalmanualsande-mail.

3.1.6 Intermedia

Intermedia,developedat Brown University from 1985to 1991, was probablythe most
promisingeducationahypertet system.Unfortunately it wasonly implementedor Ap-
ple’s versionof the UNIX operatingsystemandin 1991,whenfundingwasdiscontinued,
thesystemdied, cf. [388, p. 33],[420. Theapplicationsvhich existedwithin the Interme-
dia frameawork includeda text editor (InterText), a graphicseditor (InterDraw), a scanned
imageviewer (InterPix), a three-dimensionabbjectviewer (InterSpect),and a time-line
editor (InterVal). The hypertet functionality of the systemwasintegratedinto eachap-
plication so that the creationandtraversalof links could be intermixed with the creation
andediting of documentsThe systemprovided consistentmodelessdirect-manipulation
applications. Strict conformanceo userinterfacestandardshroughoutthe systemmade
it easyfor the userto interactwith all the applicationsin a similar manner Intermedia
supportedhe concepbf webs,compositeentitiesthathave mary nodesandlinks between
them. A link could belongto one or more webs. It provided threetypesof navigation
tools: paths maps,andscopelines. Links in Intermediawere bi-directional,which pro-
videdlink consisteng evenwhena documentvasdeleted Links werestoredin aseparate
databasewhich madeit possibleto add new links without changingthe original docu-
ment. A link destinationdid not necessariljhave to be a whole node like in othersys-
tems,but could alsobe a destinatioranchor in otherwords a string within a document.
If sucha link wasselectedthe browserwould scroll the document.after loadingit, un-
til the destinatioranchorwasvisible. As this importantfunctionality (which follows the
text paradigm hasbeenimplementednto the WWW, it seemsalmostnatural.

Intermediasupportedsharedand concurrentaccesg2o documentsdbasedon a systemof
accespermissionsThesystemprovidedspecialeducationafeaturesandwasusedin pre-
sentingtwo course®nline at the University— Englishliteratureandbiology. It supported
sharedandconcurrentaiccesso documentdasedon a systemof accespermissionsilt al-
lowedusersto addnew links to document®r to annotatedocumentsThe new links were
thenaddedto the users webto build individual semantianaps. Intermediaalsoprovided
differentmaps. To overcomethe problemsrelatedto displayingall links and nodesof a
documentin a single view, a simplified overvien map could be createdby the authorof
thehypertet. Furthermorethe IntermediaWeb View combinedarecordof theusers path
with a mapof the currentlyavailablelinks. Thewebview consistedf threecomponents:
the path,themapandthescopeline, cf. [191, section11.1];[25].
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3.1.7 NoteCards

NoteCardss a hypermediasystemfor designersauthors,andresearcherso analyzein-

formation, constructmodels,formulatearguments and processdeas,cf. [207)], [25]. Its
basicframework is asemantimetwork composeaf notecardsconnectedby typedlinks. It

providesuserswith toolsfor displaying,modifying, manipulatingandnavigating through
the network. NoteCardscontainsfour basicconstructs:note cards,links, browsers,and
file boxes. Note cardscontaininformationembeddedn text, graphics images,voice or
othermedia. Links represenbidirectionalrelationshipsbetweencards. Browsersdisplay
nodelink diagram=f portionsof the network. Fileboxesprovidea mechanisnto organize
cardsinto topicsor cateyories. NoteCardscan be integratedwith other systemssuchas
mail systemsgdatabasesndexpertsystems.

3.1.8 HyperCard

Bill Atkinson originally designedHyperCardasa graphicprogrammingervironmentfor
the Apple Macintoshand mary of its applicationshave nothingto do with hypertext,

cf. [388. Neverthelessit causeda real breakthroughfor hypermedian 1987, probably
becausd waslaunchedreeandstill is. Theprogramuseshecardparadigmandacollec-
tion of cardsis calledstack.HyperCards a frame-basedystemike KMS with the major
drawvbackthat link anchorsare not strings, but physicalpositionson a document(card).
Hence,you cannotedit a documentwithout redesigninghe areasof the links. Links do
not have to be hardwiredbut canalsobe programmedn HyperTalk, HyperCards script-
ing language. The popularity of HyperCardresultedin the birth of mary followerslike
SuperCardPlus,MetaCard,Toolbook,AuthorwareProfessionalandHM-Card, cf. [420.

3.1.9 HyperTies

HyperTies startedas TIES (The Interactive EngyclopediaSystem)underthe direction of
Ben Shneidermarat the University of Maryland's Human-ComputemteractionLabora-
tory. It providesauthoringandbrowsingtools. Accordingto the eng/clopediaparadigm
anodemay containan entirearticle thatmay consistof several pagesput only the begin-
ning of the nodecanbe usedasthelink destination Links arerepresentethy highlighted
wordsor embeddednenusvhich canbeactivatedusingthekeyboard themouseor atouch
screen.Readersan preview links beforeactuallytraversingthem. The userinterfaceis
relatively simpledueto the original emphasi©n museuminformationsystemsor kiosks.
Thecommercialversionwasbeingusedfor amuchwider spectrunof applicationssuchas
diagnostigproblemsolving, self-helpmanualshrowsersfor libraries,andon-line help, but
takenoff themarket'?; cf. [488 439, [387, p. 35].

3.1.10 Guide

Guidewasdevelopedby PeterBrown asaresearctprojectat the University of Canterlury,
U.K. Guidewasthefirst popularcommerciahypertet systenwhenit wasreleasedor the
Macintoshin 1986. After the releasdor the PC andfor quite sometime, it wasthe only
hypertext thatwasavailablefor both platforms. Text andgraphicsareintegratedtogether
in articlesor documentsGuidesupportgour differentkindsof links, which—accordingo
theirlink markers or buttons— arecalledreplacemenbuttons,notebuttons,referencebut-
tons,andcommandouttons,cf. [387, p. 91]. Navigationthroughthe replacemenbuttons

12probablybecaus®f theadwentof HTML, asVeith Risaksuggests.
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initially providesa summaryof the informationandthe degreeof detail canbe changed
by the reader Guide hasan authoranda browsermode,which cannotbe distinguished
on a quick glancedueto anenhancedVYSIWYG design. Therefore,it hasbeenargued
thattherolesbetweerthe authorandthe readerareratherblurredin this systemcf. [76].
Yet, texts canalsobereleasedor browsing-only. Thedifferenttypesof hypertet actionin
Guidearerevealedto theuserby changinghe shapeof the cursor Nielsen/lyngbael{ 3927
shaved empirically that usershad no problemsdistinguishingamongthosesigns. In the
authormode thereplacemenbuttonsarea goodtool to build hierarchicaktructures.

3.1.11 Writing Environment

Researcherat the University of North Carolinaat ChapelHill developedthe Writing En-

vironment(WE), a hypertext systembasedon a cognitive model of the communication
processanddesignedo supportthe procesf writing cf. [25]. It containstwo majorview

windows, one graphicaland anotherhierarchical,alongwith commands.The graphical
window allowstheuserto looselystructuretheirideasin termsof nodes As someconcep-
tual structurebeginsto emepge,thewriter cantransferthe nodesnto thehierarchywindow

which hasspecializedcommanddor tree operations. WE usesa relationaldatabaséor

the storageof nodesandlinks in the network. Therearethreeotherwindows: an editor

window, a querywindow, andawindow to control systemmodesandthe currentworking

setof nodes WE canbe usedboth asa hypertext systemaswell asan authoringsystem
with advancedgraphical directmanipulationstructureediting capabilities cf. [10§.

3.1.12 gIBIS

ThegIBIS system(graphicallssue-BasethformationSystem)y MCC (Microelectronics
and ComputerTechnologyCorporation Austin, Texas) supportsargumentatiordialogues
amonga teamof software designersincluding transcriptionsof designdecisionsandde-
signrationale.gIBIS wasdevelopedto supportsoftwaredesignon Suncomputers gIBIS
supportxooperatingroupsof softwaredesignersn theconstructiorof diagramsto which
hypertext canbe added.Nielsendescribeghe further developmentof gIBIS into theicon-
orientedplanninginstrumentCM/1, designedoy the Meta Software Corporation(1987),
cf. [388 p. 73]. gIBIS’ conceptuamodelfocuseson the articulationof the key issuesin
the designprocess.Eachissuecanhave mary positions wherea positionis a statement
or assertiorthatresolesit. Eachposition,in turn, may havze oneor moreargumentghat
eithersupportit or objectto it, cf. [62, p. 37],[109. As will betreatedin detailin section
3.4.1 gIBIS wasthefirst systemthathada consistenandconceptof typedlinks.

3.1.13 The AspenMovie Map

The AspenMovie Map wasprobablythe first hypermediasystem.lt wasimplementedn
asetof videodiskscontainingphotograph®f all the streetf thecity of Aspen,Colorado.

"Filming wasdoneby mountingfour cameragimedat 90° intervalsonatruck
thatwasdriventhroughall the city streetsgeachcameraaking a frameevery
tenfeet (threemeters).The hypermediaaspectof the systemcomefrom ac-
cessinghesepicturesnotasatraditionaldatabas€ shov me149Main Street’)
but asalinkedsetof information”[387, p. 36].

The usercan selectthe time of the yearfor the drive by a seasorknob, sincethe entire
town wasrecordedn bothfall andwinter. Nielsenarguesthatthe seasorknobis probably
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easierto understandor usersthanthe temporalscrolling in the Xanadusystembecause
"it relatesdirectly to a well-known conceptfrom the realworld eventhoughit providesa
functionality that would be impossiblein the real world” [387, p. 37]. So-calledmagic
featureswill bedescribedn section3.6 on usability Evenif the Aspensystemitself was
not really anapplicationin the sensehatit actuallyhelpedanybodyaccomplisharything,
Nielsenconcludeghatit was”far aheadof its time and of greathistoricalsignificancen
shaving theway for future applications’[387, p. 37].

3.1.14 Storyspace

Storyspacas a hypertet systemthat was specificallydesignedor writers of literary hy-
pertexts. Createdoy JayDavid Bolter, JohnB. Smith,andMichaelJoyceandprogrammed
for Riverruninc., Storyspaces currentlybeingdevelopedat EastgateSystemsunderthe
supervisionof Mark Bernstein. Storyspacédollows Bolter’s terminologyin calling nodes
writing spaces.Theseare displayedas scrollablewindows on a desktopwhich includes
the pull-down menusanda toolbar Writing spacesnay containtext, graphics sound,or
video. They canalsoactascontainerdor otherwriting spacesijn this way, clustersare
supported. Storyspacesupportsglobal maps,lists of nodenames,and a horizontalflow
chart. A magnificationtool allows oneto zoomin on anareaof particularinterest.Naviga-
tion is aseasyaspointandclick. Basiclinks may be madeby drawing aline betweentwo
nodesandtyping a label. Boxesaroundthe link anchorsene aslink markerswhich may
be madevisible momentarilythrougha simplekey combinationcf. [265 273.

3.1.15 Spatial Hypertext

While the spatializationof hypertext in the broadessensewill betreatedin section3.4.3
spatialhypertext in the narrover sensads a projectthatis gainingimportancen the hyper
text researcltommunity At thetime of writing, this approachs beinginstitutionalizedoy
the First Workshopon SpatialHypertext at the Hypertext 2001 (Twelfth ACM Conference
on Hypertext and Hypermedia,August 14-18, 2001, University of Aarhus,Arhus, Den-
mark). Spatialhypertext hasits originsin browserbasedapproaches whichtheemeging
hypertext network is portrayedgraphically In overview maps(seesection3.7 on naviga-
tion), authorscreatenew nodesandlinks from within this structuraimap.In browvserbased
hypertext, boxes generallysymbolizenodes lines representhe links amongthem. In a
completelyspatialview of hypertet, the lines — links — may be removed from the pic-
ture,andthe nodesmay move aboutfreely againstheir spatialbackdrop.This meanshat
nodesmayappeaiin differentcontexts throughmultiple referenceso the sameunderlying
content.

Their suney [335 of the typesof spatialstructuregpeoplecreatedin threedifferenthy-
pertext systems(NoteCardsthe Virtual NotebookSystem,and Aquanet)provided Mar-
shall/Shipmarwith a basisfor designingVIKI . Sincethen,spatialhypertext hasbeenan
importanthypertext researchtopic and a numberof otherspatialhypertet systemshave
appearedWeb Squirrel, CAOS,andVKB amongotherscf. [33€], [337], [484.

As we have seen,the serenties,eighties, and early ninetiessawv the creationof mary
monolithic hypertext systems. Apart from the onesjust presentedpther notable sys-
temsinclude: Hypertext Editing System(HES) and File Retrieval and Editing System
(FRESS)from Brown University, Thoth-Il, MUCH, and Sepia. While individually im-
pressve, monolithic systemsdid not becomeas widespreadas they might. One of the
obstacledo widespreadacceptancevasthe lack of supportof the editors(suchasword
processorsspreadsheetstc.) alreadyin widespreaduse: According to Nielsen, mary
usersrely on standardizedools, suchasword processorsgatabasesspreadsheet§AD
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systemsetc.,andunlessthe payof is high, they areunderstandablfesitanto migrateto

othertools. Themajorproblemwasthelack of portability asmonolithichypertet systems
couldonly provide hypertet functionalityto their own editorsandfile formats.Meyrowitz

suggestedhatthe correctcoursewasto embracehe third-partyapplicationsandto offer

full hypertext functionality for them,ideally to the degreewherelinking, annotationand
navigation was as ubiquitousas copy andpaste,cf. [356 p. 118],[70, p. 19]. Two de-

velopmentsn hypertet researctihave partly fulfilled theseexpectations-yetin completly
differentways— OHS andthe WWW.

3.1.16 OpenHypermedia Systems

The OHS approachis the augmentatiorof third-party applicationswith hypertet func-

tionalities. Traditionalmonolithic hypertext systemgypically functionedwithin a context

of onefile system. An OpenHypermediaSystem(OHS) may well containdocuments
residingon other, possiblyremote,file systems. Integrating third-party applicationsal-

lows peopleto createrelationshipbetweerdocumenthandledoy differentprogramsthat

would otherwisebe non-integrated.Thus,dissimilarapplicationsare”knitted together’by

the OHS. The MicrocosmLink Servicefrom SouthamptorUniversity wasthe first OHS

thatis still in developmentanduse. Othercurrentopenhypermedissystemsare (aslisted

in Bouvin[70, p. 19]):

¢ Chimera(Universityof Colorado Boulder USA)

e ConstructUniversityof AarhusandAalborg University Esbjeg, bothDenmark)
e HOSS(TexasA&M University, USA)

¢ HyperDisco(Aalborg University, Denmark)

¢ Webvise (Universityof AarhusandMjglner Informatics,Denmark)

All of thesearerepresenteth the OpenHypermediaSystem3aNorking Group(OHSWG).
The OHSWGwasfoundedat the SecondNorkshopon OpenHypermediaSystemdseldin
conjunctionwith the 1996 ACM Hypertext Conferencé?, cf. [432, p. 1]. Amongthe orig-
inal goalsof the OHSWGwereinteroperabilitypetweenOHSsandthird-partyapplication
integrations. The work of OHSWGhasover the yearsevolvedinto the OpenHypermedia
Protocol(OHP), a datamodelandprotocolfor collaboratve, openhypermediacf. [124].
The modelattemptsto be asinclusive aspossiblein the sensehatit is capableof repre-
sentingthelink modelsassumedby mostexisting hypertet systemsHowever, it doesnot
attemptto modelthe systemghathave particularfeaturessuchastransclusiongn Xanadu
or spatialhypertext systemsToday OHP encompassesgrowving numberof protocolsthat
covershypermediasuchasnavigational,compositionalandspatialcollaborationsupport,
subscriptionspnamingand location of hypermediaservices,caching,documentretrieval,
andWebintegration,cf. [122 432, [21], p. 6], [70, p. 19].

The OHS approachs a promisingattemptto integratehypertet functionality to standard
applicationsand thus making hypertext conceptsmore popular The real revolution, of
coursecamewith therise of the World Wide Web (WWW).

13Notin 1994,asreportedn [70, p. 31].
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3.1.17 Brief History of the World Wide Web

It is interestingto noteon reflectionthatthe WWW approachdid notcomefrom thehyper
text researcltommunityand(maybealsofor thatreason}hatits placein hypertet theory
wasquestionedrom thevery start: Tim Berners-Lees paperwasfamouslyrejectedat the
Hypertext'91 conferencet SanAntonio but he still attendedandgave a demonstratiorof
thesystemgf. [211, p. 5]. Hadtheapplicationof Hypertext to thenetwork structureof the
Internetbeendevelopedaccordingo the standardf knowledgein thelate 1980s the Web
would certainlylook differenttoday Ontheotherhand,it probablywould still bearather
unaccessiblscientifictoy without muchsocialinfluence.lt seemsappropriateo draft the
genesiof the WWW at this point as| am constantlyreferringto it in varioussectionsof
this dissertation.

In marchof 1989, Tim Berners-Leea British physicistthenat CERN (the EuropearPar-
ticle PhysicsLaboratory),proposeda project that would lead to the corvergenceof the
Internetandhypermedialn thatyear, the Internetwas20 yearsold, twenty countriesvere
connectedo the NSFNET backbonethe centraldatastream,andit wasstill primarily a
network dominatedby studentsand scientists,cf. [46(], [515. Yet, all signspointedto
growth: "While anaverageof only onebillion datapacletsrushedthroughthe NSF Net
backbonen mid-1989,just oneyearlater, thatdataflow hadtripled. Otherdevelopments
aswell signaleda breakthrougtor the Internet. At the endof 1989,thefirst commercial
Internetdial-up provider, The World, detuted,andin Octoberof thefollowing year, Clari-
Net offeredthe first commerciainformationresourceon the Internet’[293. At thattime,
thetechnologyof the Internetwasdominatedby e-mail, protocolssuchasFTP andTelnet,
andnot yet serviceslike Archie (releasedn 1990), Gopherand WAIS (both releasedn
1991),cf. [83], [292 p. 18-20,429-434].

Tim Berners-Lees project, asit wasreferredto, proposedo develop a distributedhyper
text systemto enablehigh enegy physicists bothwithin CERN andaroundthe world, to
shareinformation. In his proposalconcerning’the managemenof generalinformation
aboutacceleratorandexperimentsat CERN”, Berners-Leelaimedthatinformationwas
constantlybeinglost at CERN becausef the high turnover of people(two yearsbeinga
typical lengthof stay).However, hewasawareof the globality of thisissue:

"The problemsof informationlossmay be particularlyacuteat CERN, but in
this case(asin certainothers),CERN is a modelin miniatureof the restof
world in afew yearstime. CERN meetsnow someproblemswhich therestof
theworld will haveto facesoon”[51].

The proposal,which can be recognizedas the birth certificateof the World Wide Web,
derivesa solutionbasedon a distributedhypertext systemasshawn in fig. 3.2 Notethat
mary of the connectionghat Berners-Learaftsaretypedlinks. Arguablythe maininno-
vationwasthe Uniform Resourcd.ocator (URL), which elegantly combinedthe various
Internetprotocolswith machinenamesandthe hierarchicalUnix file system*: "By using
URLsit becamepossibleto uniquelyidentify anything accessibl®@nthelnternet. Another,
not asinnovative but still essentialpart of the WWW wasthe Hyper Text Markup Lan-
guage(HTML). HTML allowed usersto markuptheir documentdo somedegreeandto
insertURL links into theseHTML pages”[70, p. 35]. The HyperText TransferProtocol

14Berners-Leexplainsin the FAQ sectionof his Web page: "The relative URI syntaxis just unix pathname
syntax reusedwithout apology Anyone who had usedunix would find it quite obvious. Then| neededan
extensionto add the servicename(hostname).In fact this was similar to the problemApollo domainsystem
hadhadwhenthey createda network file system.They had extendedthe filenamesyntaxto allow //computer
namef/file/path/as/usuaBo |l just copiedApollo. Apollo wasa brandof unix workstation.[...] | have to say
thatnow | regretthatthe syntaxis soclumsy | would like ht t p: / / ww. exanpl e. com f 0o/ bar/ baz to bejust
writtenht t p: com exanpl e/ f oo/ bar/ baz... " [52].
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Figure3.2: Berners-Lees Proposal Source[51].

(HTTP), which atthetime wasa simplestatelessile transferprotocol wascreatedn order
to controlmary connectiongreatecanddestryedover ordinarybrowsing

By Novemberof 1990,the designdocumentvascompletedand Tim Berners-Leestarted
his work on the prototype. The world-wide-web,asit wasthen called, wentinto useat
CERN in May of 1991, andin Augustits existencewas announcedn several Internet
newsgroupsFromthatpoint on the developmentbecame communakffair with the stan-
dardsbeinghammeredut throughheatedlebatdn variousnenvsgroupsandmailing lists,
cf. [52). The Web wasoriginally conceved ascollaboratve, andthe first graphicalWeb
browser(developedby Berners-Ledor the NeXT operatingsystem)wasa browser/editoy
cf. [53]. This browser however, never gainedpopularity A key developmentwvasthe July
1992releasef the WWW tool library. It wasthesetoolsthatwereusedto developthevar-
iousWebbrowsersandsenersthathave madethe WWW viable. Oneof thesewvasMosaig
thefirst cross-platformeb browserdevelopedat the NationalCenterfor Supercomputing
Applications(NCSA) at the University of lllinois in Urbana-ChampaignNCSA Mosaic
was a read-onlybrowser (which soonmorphedinto the NetscapeNavigator, seesection
4.7.9 andplayeda key role in triggeringthe explosive growth of the WWW. With there-
leaseof the Mac andWindows versionsin thefall of 1993(version1.0 hadbeendesigned
for X-Windows), it put a userfriendly browserin the handsof a broadpublic of Internet
users.Theresultwasa dynamicgrowth of Webtraffic, seners,anddocuments.

Ingredientscontributing to the Web's successvereits simplicity, thefreely availablestan-
dards& softwareandits decentralizedrchitecture But alsoits scalabilityandthefactthat
every document/picture/filevailable via HTTP canalsobe saved locally on a hard disk
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mustbe consideredmportantfactorsfor the WWW'’s success.

1995wasnot only proclaimedby the Time magazineasthe"Y earof the Internet”. It was
alsothe yearof the broademepgenceof the platformindependenprogramminganguage
Java andits little brother JavaScript a scriptinglanguagebasedon Java anddesignedo
beaccessibleo non-programmersBesidestheraspectsthesetools have beendeveloped
(andarestill widely used)to covertheWeb's Achilles’ heelin regardsto usability.

3.1.18 Hyper-G and Hyperwave

Inspiredby the earlyWeb, theresearcherat GrazUniversity createdhe HyperG system,
cf. [15]. Thoughverysimilarin someaspectgbothusede.g.taggedASCII almostcompat-
ible documentformats),the HyperG systemalso provided someadvancedfunctionality
includinghierarchicahavigationalstructuresandbuilt-in multiple languagesupport:

"In mary ways HyperG was technologicallysuperiorto the Weh [It] of-
fered(automatically)indexed documentollections that could be sharedand
combinedarbitrarily. Thecollectionscouldbedistributedandreplicatedauto-
matically. Usingtheappropriateclients,userscouldcreatebidirectionalpoint-
to-pointlinks, thatwerestoredoutsideof thelinkeddocumentsHyperG was
multi-protocol,asit couldinterfaceto GopherandWebclients. And yet, it did
notreplacetheWeb” [70, p. 37].

The main problemwith HyperG was the needfor proprietaryclients. While HyperG
offereda Webinterface thefull benefitsof the systemcouldonly be hanestedhroughthe
HyperG clients,suchasAmadeusYet, "at the point of introduction(1995),the Netscape
Navigator was the dominantbrowserwith more (visual) bells and whistlesthanthe Hy-
perG clients” [70, p. 37]. Furthermore,authorsand webmasterst that time did not
recognizeHyperG’spotentialto make Websiteseasieto administerasthesystenhandles
documentsyupdatedinks, etc.if documentaremoved. Of course the implementatiorof
this valuableserviceonly paysbackasWeb sitesgrow large, which waslesserthe casein
the earlydaysof the WWW thantoday

Thus,HyperG’s mainfeatureshave beenintegratedinto a new product— commercialized
asHyperWave — which wastailoredfor the Web, aswell asintranetsandelLearning.Hy-
pervwave, asa way to enhancahe WWW'’s hypertet functionalities will be dealtwith in
sectiond.2.3

3.1.19 The XML Family and the SemanticWeb

XML emegedasaway to overcomethe shortcoming®f its two predecessor§GML and
HTML. SGML, theinternationalstandardor markingup data,hasbeenusedsincethe
1980s.It canbe describedasa powerful andextensibletool for semantianarkupwhichis
particularlyusefulfor catalogingandindexing databut too complicatedfor the everyday
usesof theWeh FurthermoreaddingSGML capabilityto a word processocould double
or triple its priceandthecommerciabrowsersmadeit clearthatthey did notintendto ever
supportSGML. Soin 1996,discussiondeganwhich focusedon how to definea markup
languagewith the power andextensibility of SGML but with the simplicity of HTML. The
World Wide Web Consortium(W3C) decidedo sponsoilagroupof SGML gurusincluding
JonBosakfrom Sunto developXML. Like SGML, XML canbeusedto createaninfinite
numberof markuplanguagesWhereadHTML is merelyoneSGML documentype, XML
is asimplified versionof the parenanguagetself andyetit is free of cost.
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The first phaseof the XML actvity culminatedin the W3C XML 1.0 Recommendatign
issuedrFebruary1998(revisedOct 2000). In the secondphasework proceededn a num-
ber of Working Groupsto createXSL, the advancedanguagéor expressingstyle sheets,
XLink, which describesa standardway to add hyperlinksto an XML file, XML Names-
paces,a specificationthat describeshow to associatea URL with every single tag and
attributein an XML documentand XML Schemaswhich helpto defineparticularXML-
basedormats. In Septembef999,the W3C beganthethird phase continuingthe unfin-
ishedwork from the secondphaseandintroducingotherworking groups,e.g. to develop
XML Query, aquerylanguagdor XML.

As mentionedXLinkis ageneraXML formatto describenavigationalhypermediaandto
allow expression®f navigationalhypermediao beinsertedinto XML documentsWhile
the mainapplicationof XLink is expectedo belinking within XML documentsthe stan-
darditself is not limited to addresssolely XML locations. XLink cansupportthelinking
currentlyfound on the Web (e.g. unidirectionalunary untypedlinks, cf. 3.7), aswell as
bi-directionaln-ary typedlinks. Links canbe storedexternally (out-of-line) of the docu-
mentsthey addressor they canbein-line (aswith HTML documents)XPointer is usedto
identify regionsof interestin XML documentsXPointerallowsfor selectiorbasednIDs,
hierarchicalkstructure(from XPath), or anarbitraryuserselection(e.g. selectinga stringin
therenderedXML document).Thisis a quite sophisticatecddressingchemehatshould
covermostuses.

"To date the Webhasdevelopedmostrapidly asa mediumof documentdor peoplerather
thanfor dataandinformationthatcanbe processedutomatically The SemantidVebaims
to make upfor this” [54]. At thetimewhenXML will bewidely used theWebwill become
aplacewheredatacanbesharedandprocessethy aswell asby people. TheSemantidNeb
takesthisideaevenfurther: Having informationontheWebdefinedandlinkedin awaythat
it canbeusedby machinesotjustfor displaypurposeshut for automationintegrationand
reuseof dataacrossvariousapplications’The SemantidVebis anextensionof thecurrent
Web in which informationis givenwell-definedmeaning,betterenablingcomputersand
peopleto work in cooperation’[54]. Knowledgerepresentatiorthe technologyrequired
for the SemantidNVeb to function, is "currently in a statecomparabldo that of hypertext
beforetheadwentof theWeb: it is clearlya goodidea,andsomevery nicedemonstrations
exist, but it hasnotyet changedheworld. It containsthe seedf importantapplications,
but to realizeits full potentialit mustbelinkedinto a singleglobalsystem™[54].

A probableintermediatestepbetweerHTML and XML is XHTML, dueto theinertia of
the existing approximatelyl x 102 Web pagesmary of which do not conformto HTML
standardsgf. [70, p. 70]. But oncethe Web evolvesinto a spaceof XML documents,
initiatives suchas XLink will comeinto play. In the best-casescenario,where XLink
hasbeenadoptedby the leadingWeb browsers the Web would have evolvedinto a state-
of-the-arthypermediasystem,allowing arbitrary linking and annotationgo take place.
Furthermore,a XML future could also entail that other documenttypes, suchas word
processindiles or spreadsheetsyould migrateto XML, andwould thenalsobe subject
for easylinking, cf. [404].

Astherecenthistoryof theWWW is linkedwith astrongcommercializatiorof themedium
(describedn sectiord.7), thebreakthrouglof XML andthe SemantidVebdependsargely
onthelaunchingstratgiesof thebig playersin thelnterneteconomy Thereforejt remains
"a dangerougiameto predictarything aboutthe Webthat's morethantwo weeksaway”.1°

In 1990, Nielsensummedup his history of hypertext:

"In conclusionwe cansaythathypertext wasconcevedin 1945,bornin the
1960s,andslowly nurturedin the 1970s,andfinally enteredherealworld in

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

Today we can extendthe metaphorby addingthat after the marriagewith the network
structureof the Internet,hypertet graduatedrom university, fanaticallystartedup his own
businessn the early 1990sbut hadto facethe roughwinds of the real-life businessworld
attheturn of the century*®

Hopefully, agentswill soontake over someof themoretediouswork, sothathypertet can
concentrat@nthekey strengthsConnectingpeople jdeasandvisionsto supportiearning
andunderstanding.

3.2 Hypertext Applications

Bieberetal. [60] describean experimentat IBM wherean expertsystemanda hypertext
systemwere comparedn their ability to supportcomputernetwork maintenance.The
resultswerethatthe two systemsscoredaboutthe samein variousmeasuresf efficiency
but the hypertext systemwon in the overall comparisorbecausehe operatorsould easily
find out how to updatetheinformationit contained.In the expertsystemtheinformation
was codedin a machine-readablknowledgebaseand requiredthe assistancef special
"knowledgeengineers’for updateg387, p. 12].

The savings potentialof hypertet in technicaldocumentatiorwas recognizedearly and
hasled to a shift from paperto hypertet in technicalsupport(primarily for computer
hardware)andhelpfunctionsfor software. Theinformation(mostlyin hypertet form, but
alsoaslinear texts) is commonlystoredon local harddisks,CD-ROMs or Web seners.
Hypertext strongly supports’just-in-time-learning”, thereforecompensatinghe deficits
thatstemfrom "Nielsen’s first law of computemmanuals” ,which stateshat"usersdo not
readmanualsperiod” [387, p. 43].

Elevenyearsago,Nielsencateyorizedhypertext applicationsn

computer applications (onlinedocumentationjserassistancesoftwareengineeringpp-
eratingsystems),

businessapplications (repairandothermanualsdictionariesandreferencebooks,audit-
ing, tradeshows, productcatalogsandadvertising),

intellectual applications (ideaorganizatiorandbrainstormsupportjournalism research),
educationalapplications (foreignlanguagesglassicsmuseums)andfinally,

entertainment and leisure applications (touristguides libraries,interactiefiction).

While thistaxonomydoesnotappeato bevery precisan thefirst place thelastdecadéhas
surely shiftedthe focusandbroadenedhe spectrumof hypertext applications especially
in the commercialsector This is alsoreflectedin the evolution of Risak’s taxonomyfrom
[439 to [443. Risak,like otherauthors,distinguishesetweenhypertext asa gathering
device (personabndgroupware, artistic production,learningtools andapplicationssuch
ashelpsystemseCommercegrientationsystemsetc.

In orderto specifyusefulapplicationsof hypertext, Ben Shneidermaifi488 hasproposed
whathe callsthethreegoldenrulesof hypertext:

16| choseHypertext to be malefor this metaphotbecauséext naturallyis of thatgrammaticagenderin Ger
manicand Romancdanguages.The (network) structure,in theselanguagess femaleand,fittingly, in Spanish
theInternetis oftencalledla red (thenet).



CHAPTER3. HYPERTEXT THEORY 77

¢ A largebody of informationis organizednto numeroudragments,
o thefragmentgelateto eachother,

e theuserneedsnly asmallfractionatany time.
Nielsenaddsa fourth goldenrule:

e Donotusehypertetif theapplicatiorrequiresheuserto beaway fromthecomputer
[387, p. 43].Y7

As computerchipsaregettingintegratedin householdappliancesmobile phonesgtc.and
with theadventwith morepowerful PDAs usingintelligentagentstheforth rule will loose
importancen our society:If welikeit or not, mostof thepeoplewhoreadthesdines,soon
will neverbe”away from the computer’againfor long.

| do not wantto contribute a greatdealto a discussiorof further hypertext applications.
However, | will adda digressionon two specificfields that hold greatchancesaswell as
challengedor thescholarlyuseof hypertet, eLearningand CSCW.

3.2.1 Hypertext and Learning

It is frequentlysuggestedhat hypermediamay have a significanteffect on the learning
process,but also that the ways how hypertext systemsmay be usedto supporthuman
learningat differentlevels hasto be fully understoodbeforebuilding effective systems,
cf. [24]], [285.

From its very beginning, hypertet hasbeeninvolved in the storageof information and
connectingt by waysof humanlearning!® Thus,Vannezar Bushproclaimed:

"The humanmind [...] operatesby association. With one item in its
grasp, it snapsinstantly to the next that is suggestedy the associatiorof
thoughts,in accordancevith someintricateweb of trails carriedby the cells
of the brain. [...] Memoryis transitory [...] Man cannothopefully to
duplicatethis mentalprocessartificially, but he certainly oughtto be ableto
learnfromit. In minorwayshemayevenimprove,for hisrecordshaverelative
permaneny’ [80].

Accordingto RumelhartandNorman,therearethreemodesof learning:accretiontuning,

andrestructuring[457]: In accretion,learningtakes placeby meansof accumulationof

new information; in restructuringlearningoccurswhenexisting memorystructuregnet
work of schematajre not adequateo accountfor new knowledgeand new structures
arecreated;In tuning, learningoccurswhenan existing schemas sened asthe basefor

the developmentof new onesby minor changeqfine tuning). It hasbeenclaimedthat

hypertext cansupportall threemodesof learningprocessebecauséhenodelink structure
of hypertet is consideredo be an analogyfor the semanticnetworksthatexist in human
minds,cf. [550:

1"Wwhile hecriticizesShneidermais'threerules,Kolb doesnot commenton Nielsens, cf. [283.
18K olb’s "paradigmaticscholar the classiciststudyingGreekandRomanliteratureor history knew the books,
couldtracethereferencesmale the connections. Besides;'memorywasnever all of scholarshig,[283 p. 30].
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"A 'learner’canmanipulatea hypertext by meanf changinghecontents
within nodesor changinghelinks thatareconnectinghe nodes suchthatthe
node-linkstructureof thehypertext becomes modelof thelearners semantic
network. This hypertet describesvhatthelearnerknows, which providesthe
foundationsfor learningnew ideas,thatis, expandingthe learners semantic
network. In this case,hypertext is consideredo be the ultimate accretion
medium,a knowledgebaseof interrelateddeasthat canbe readily accessed
andassimilated Restructurings permittedby creatingandreomganizinglinks
in the system.Tuningis providedby changingthe contentsf thenodesn the
hypertext” [550.

This ideaof usinghypertet to simulatethe semanticnetworks of humanthinking is be-
ing criticized as"rather shak/” by Romiszavski [447] and”the simpleweb structuresof
hypertext are not of the sameorder of compleity as humansemanticknowledgestruc-
tures”[547.

Most researchershowever, have concentratean the navigational aspectof document-
centeredhypertets (seesection3.4.3 andits impactson learning. It hasbeenclaimed
thatsimply letting learnersvanderfreely within a complex, highly interwovennetwork of
informationnodesis lesssufficient for learningthanguiding them, giving prompts,clues
andsuggestionasto which partsof theinformationnetwork areappropriateo theirneeds,
cf. [286], [212 p. 111]. This claim seemgo refer ratherto abstractreflectve learning
stylesthanto learnerscalled”concretepercevers” and”active processorsby Honey and
Mumford [233. Even enthusiastiadwcateshave to admit that hypertet "may be less
suitedfor thedrill-and-practicaypelearningthatis still necessarin somesituations[387,
p. 65]. Yet, this learningmethodis mainly requiredfor novicesin the subjectof study:
Accordingto Vygotsky [528 529, cognitve developmentesultsfrom adialecticalprocess
wherebythelearnedearnsthroughproblem-solvingxperiencesharedvith someoneslse,
usuallyateachebut sometimes peer Initially, theteachei(or tutor) assumesnostof 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
needscf. [387], [241]. In hypertet, this strategy canberealizedby obliging the first time
userto completea guidedtour beforemorelinks aremadeaccessible.

Kolb’s four learningstyles(corverger, diverger, assimilatoy accomodatorpre basedon
JeanPiagets definition of intelligenceand Guilfords’s structure-of-intellectnodel® , cf.
[282. Exceptfor the assimilator(who would preferguidedlearning),all learningstyles
describedy Kolb seento besuitablefor learningin ahypertext environment: Thelearner
cangraduallyextend his or her semanticnet by actingasan author Linking materials,
building trails, addingannotationsand gatheringrelevant materialare typical actionsof
exploratorylearningin hypertext. However, it seemghatthe requiredself-disciplineand
explorartoryspirit arenot self-evidentto thecommonstudent.To avoid misunderstandings,
the self dependentearningstrategiesin a hypertet ervironmenthave to be pointedout to
thembefore-handAiken[4] recommendstudentrainingandorientationto

¢ "emphasizdearningby doing— by providing opportunitiego learnonandwith IT,

e stresscollaboratve, projectwork thatallows peopleto work togetherover time and
space,

e and mostimportantly tead our studentshow to manaje change” [4, p. 12], his
emphasis.

195eefootnote30 on pages6.
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Hammonds "aim of didacticizingthe, to him, obviously too liberal hypertet” hasbeen
strongly criticized by Schulmeistef47€]. Laying greatimportanceon controlling every
move of the learner Hammondarguesthat, if traditionallearningmethodsget portedto
hypertet systemdor learningin anunreflectednanneythefollowing problemscanoccur:

1. Usersgetlost becausdhe knowledgebasemay be large and unfamiliar; the links
providedwill notbesuitablefor all individualsandfor all tasks,andtheusermaybe
confusediy theembarrassmenmf choice.

2. Usersfail to gainanoverview of the materialandthereforemisslarge relevantsec-
tionsof thematerialentirely.

3. Usershave difficulty finding specificinformationbecausehe knowledgebasemay
not be structuredin the way that they expect,or lack of knowledgemight mislead
them. A relatedproblemis that of uncertaincommitmentwherethe useris unsure
wherealink will leador whattype of informationwill be shavn.

4. Usersmay”ramblethroughtheknowledgebasean aninstructionallyinefficientfash-
ion, with choicesmotivatedby moment-to-momeraspectf the displaywhich at-
tractattention”[212, p. 111].

5. Comingto gripswith theinterfacefor controllingthevariousfacilitiesmayinterfere
with the primarytaskof exploring andlearningaboutthe materials.

The first point madeby Hammondhasto do with cognitive path-dependerycof human
learning. Clark putsit this way: "Certain ideascan be understoonly onceothersare
in placel...] you cant geteverywherefrom anywhere;whereyou arenow stronglycon-
strainsyour future trajectory”[98, p. 171-72]. But "when confrontingdeviceswhich ex-

hibit somedegreeof pathdependenyg themundanebsenationthatlanguage allowsideas
to be preservedandto migrate betweerindividualstakeson a new force. For we cannow

appreciatéhow suchmigrationsmay allow the communalconstructionof extremelydeli-

cateanddifficult intellectualtrajectoriesandprogressions[98, p. 172] (my emphasis)in

otherwords,if we enrichthenavigationalmodelwith alinguistic,or moregenerallyspeak-
ing asemioticlevel, we canperceve a”stunningmatrix of possibleinter-agenttrajectories.
The obsenationthat public languageallows humancognitionto be collective[...] takes
on new depthoncewe recognizethe role of suchcollective endeaor in transcendinghe

path-dependentatureof individual cognition”[98, p. 172]. Therole of languageandcul-

turefor what,andhow to think, hasbeenrevealedin Vygotsky's socialcognitionlearning
model,cf. [528 529.

Points2 — 4 seemto befacetsof Conklin’s two majordangerof free-formedhypermedia
acceswvithin anassociatie network, disorientatiorandcognitive overhead 108, andwill
beanalyzedonabroadetbasein section3.6. Thefifth of theabove problemsis beingstud-
iedin ajoint projectof theIBM T. J. WatsonResearclCenterandThe Museumof Modern
Art, New York, cf. [478 267. The projectexploreslearningby discosery andgrows out
of currentresearchinto "cognitive HCI”. Cognitive HCI is "HCI which is both informed
by our knowledgeof cognitive processeaswell asaimedat developingsystemso support
andenhancesognitive behaior” [262. Theaim of this projectis to produceaninteractve
computerkiosk to presenthe museums photographycollectionwith aninterfacethatcan
bethoughtof asbeingself-teachingasexplainedby LaurettalonesandSharonGreene:

"Throughoutour work in designingself-teachingnterfaceswe obsened
that peopledo not have to be given directionsto learnhow to usea system.
Most peoplelearnquite readily by discoreringwhat canbe doneandhow to
do it if the interfacedesignsupportssuchdiscovery. Peoplealso appearo
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enjoy the procesof learningby discovery. Oneway of understandingvhatis
meantby anintuitive interfaceis thatit is really adiscorerableinterface. It has
beenobsenationssuchasthesethathave motivatedusto investin researchn
Cognitve HCI” [267].

In his keynotespeechat the InternationalConferencen Informationand Communication
Technologiedor Education(EDICT) in Vienna,HermannMaurerclaimsthat knowledge
is split into sourceknowledgeand objectknowledgeand storedin different partsof the

brain: "This is why we remembesstories,not URLs!” [343.2° This quoteremindsme of

Perssors narrative approacho hypertext navigation,describedn section3.7.8

3.2.2 Groupware

Risak seesthe roots of groupwarein the scholars’commentariesand maigin notesin

manuscript$!, as explainedin section3.1.1on the prehistoryof hypertet. Annotation
functionality allows arny userto add commentsand additionallinks within applications,
which can be private or sharedamonga work group. Hypertext structuringcan help
to organizediscussionsaroundary elementof interest(e.g., usingargumentatiortools),
cf. [10§, [61, p. 3].

The argumentthat hypertext also canimprove individual and organizationaimemory cf.

[108, is strongly supportedby cognitive science,e.g. Tomaselloet al. [519: "Collab-

orative problemsolving involvesmuch morethanthe mereexchangeof informationand
orchestratiorof actiity. It involvesactively promptingthe otherto work harderat certain
aspect®f aproblem,andallowing theotherto focusyourown attentionin placesyoumight
otherwiseignore. Here,then,the co-ordinatve function of linguistic exchange phasesnto

thefurtheroneof manipulatingattentionandcontrolling resourceallocation”[98, p. 171]
(my emphasis)Collaboratve problemsolvingis the basisfor the opensourceapproacha
methodand philosophyfor softwarelicensinganddistribution designedo encourageise
andimprovementof softwarewritten by volunteersby ensuringthatanyonecancopy the
sourcecodeandmodify it freely. Raymondss "Cathedralandthe Bazaar"wasa seminal
paperdescribingthe opensourcephenomenorgf. [431].

Turoff’sproposedhat”groupsmustbeableto imposeasharedriew andtheirown evolving
collaboratve indexing approachesn a collaboratie hypertext system”[521]. Rao/Turoff
[430 believe that their proposedtaxonomywould also help in collaboratve hypertext
work becausenember®f agroupcouldcontributeadequatelandunderstanéachother's
judgementsn carryingoutthegroupobijective.

Dueto its pliable architecturethe Webformstheinfrastructurefor mary kindsof applica-
tions, not leastthe supportfor collaboration.Collaborationon the Web takesmary forms
from classical CSCW applicationssuch as Basic Supportfor CommonWork (BSCW,

cf. [16]) to link recommendatioanddiscussiorforumssuchasSlashdotandthe WebDAV

standardstandsfor Web Distributed Authoring and Versioning,cf. [544]). A noteworthy
adwancein easy-to-us@ictorial communicatioron the WWW is Vectorama.ay, a "mul-

tiuserplayground”on which amaximumof tenusersat the sametime candesignapicture
together

Geyer-Schulzetal. [19(] presentvirtual Notes smallyellow stickerswhich canbefreely
placedon instrumentedHTML -pagesusing standardinternettechnology In a teaching

20Furthermorehe put strongemphasi®n usingnetwork featuregsuchasnotification,versioncontrol, discus-
sionboardsetc.)for eLearningandthe actve documentoncepf(cf. [42§, [516]).

21*Eine friihe Form der Zusammenarbeiton Leser/Autor(' groupware) bestanddarin, dal Leser Randbe-
merkungenrhinzufiigten,die spaterer_esernverfugbarblieben. Auf dieseWeise entstanderinsbesonderém
mosaischerKulturkreiswesentlicheéVeisheitstete, in denendie gesammeltefRandbemerkungeder Rabbiner
zusammengeaftwurden”[439.


http:www.vectorama.org
http://slashdot.org/
http://bscw.gmd.de/
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andresearctervironment,this tool providesa userfriendly andflexible way of improving

collaboratiorby annotationsfeedbackpost-itsandblackboardgA tool of the samename,
but for the Windows Desktop,is availableasshareavarefrom Mindmettle). Virtual Notes
differ from the commentghatareplacedin the sourcecode,for they canbe includedby

everyone,whereaghe sourcecodeof a typical Web documentcanonly be editedby the
author? of thenode Thevirtual noteicon (or, GraphicalLink Marker, seesectior4.6) can
be placedarnywherewithin thetext or overanimage?® Whenaertheuserpulls his mouse
overthe GLM, thenotewill popup, shaving lastcommentdirst. Whenclicking the GLM,

theusercanannotateo the note. Theauthorof theHTML pageis alsotheadministratoiof

thenotesplacedon his pages.On the onehand,this putsauthorsin the positionof having

to review the notesfor inappropriateor insultingannotationdy anorymoususers.On the
otherhand,this workload(which couldbeautomatedcf. [190)) seemgo beafair pricefor

thevaluableannotationghey canobtainfrom hisreaders.

3.3 Hypertext Paradigms

The term "paradignmi gainedprominencedueto the enourmougepercussionsf Kuhn’s
work [294], andhassincebeenappliedin multiple contexts, scientificand otherwise cf.
[466 p. 122]. In thecontext of HCI, a paradigmcanbe describedasthebasicrule for aan
interfacemetaphor? In hypertext systemstherearethreecommonlyusedparadigms

The card paradigmusesthe index cardasa model. Index cardsare still widely usedin
organizationghathousdargematerialcollections suchaslibrariesandmuseumsAs each
index cardstandsfor an object,the manipulationandstateof the collectioncanberepre-
sentedy the spatialdistribution andmarkingof the cards.This systemwasthe mostpow-
erful way to maintain,documeniandsearcharge holdingsbeforethe adventof computer
systems.Therefore electroniccollectionmanagemensystemgsuchas Gallery Systems
The MuseumSysten) usuallyemploy this metaphorset. HyperCardthe mainexamplefor
asystenusingthecardparadigntogethemith hypertet functionality, is shortlydescribed
in section3.1.8 Theessencef thecardparadignin hypertet systemss thata cardcannot
be biggerthanthe monitor screenpr in otherwords,scrollingis not necessaryThe cards
canbe sortedin stacksandmovedaroundthe desktop.Furthermorelink destinationsare
alwayscardsthemseles,not destinatioranchorswithin thetext. This meanghatacertain
link will notpointto someword onthe same- or another- card,but to the upperleft cor
nerof anothercard,lik e thelinks departingfrom nodeA in figure 3.3. Notethatthe points
wherethelinks leave, or link anchorsarevisualizedby smallboxes(the link markerg. It
goeswithout explaining that this paradigmis usefulfor shortnodesonly. It is a valuable
way to helpauthorssorttheirideas,shortnotes,picturesetc. beforesitting down to write.
It alsoseemdo be the mostpromisingparadigmin connectiorwith spatialhypertet, see
section3.1.15

Theeng/clopediaparadignrelatesto collectionsof articlesasstandardizetby the enlight-
ment projectof the Encyclopédieou Dictionnaire raisonnédessciencesdesarts et des
méties (seesection3.1.]). In the paperform eng/clopedia,the articlesare sortedalpha-
betically andcannotbe rearrangedAlso, after having followed a chainof referencesthe

220y, generallyspeaking,by anyone with writing accesso the document. In HTML, commentsand meta
informationcanincludedin the sourcecodewith the<! - - - - > tag. This informationis invisible to the user
unlesshereviews the sourcecodeof the page. Veith Risakremindedme that otherdocumenformats(e.g. MS
Winword, StarOffice, etc.) allow annotationandchangego the document.The documeniowner canacceptor
rejectthesesuggestions.

23In medieval manuscriptscommentsandinstructionswere placedon the pagemaigins. Theyellow stickers
that sened asthe sourcedomainfor the Virtual Noteshave changedhe way we annotate.They canbe placed
arywhereandlaterberemovredwithoutleaving atrace,cf. [7, p. 63].

241 section3.6, | will pay specialattentionto the theoreticalbasisof the usability approactandits practical
implicationson HCI.


http://www.apple.com/hypercard/
http://gallerysystems.com/museum.asp
http://www.mindmettle.com/Main.html
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reademwill experiencdifficultiesin rememberingvhathewasactuallylooking for. Num-
beredbookmarkscanhelpto pull "Ariadne’s thread” (seesection3.7.2on bookmarks)o
returnto the point of departuran the book. Of course electroniceng/clopediadacilitate
navigationwith history functions,full searchabilityandeditablebookmarks.Thisis gen-
erally truefor every hypertext systemusingthe eng/clopediaparadigm suchasHyperties
(seesection3.1.9. Referenceslwayspoint to the beginning of otherarticles(asin the
cardparadigm which canleadto cognitive overheadif an article is several pageslong.
Thus,articlesshouldtreatwith onesubjectonly; otherwisethetext paradigmseemsnore
suitable.

Thetext paradigmrelatesto a writing supportthathasbecomerarein the westernworld:
thescroll. Papyruswasthe mainwriting materialof the ancientworld. Sheetavereglued
togetherandrolled up into scrollsof varyinglengthswhich werewrittenin shortcolumns
anreadhorizontally It wasflexible but it cannever have provided a very stablesurface
for paintmakingit improperfor largetext illustrations.Weitzmanné theoryis that,though
illustration of all kinds of texts was executedon papyrus in ancientGreece,and earlier
still in Egypt, it wasthe changewerunderthe RomanEmpirein the secondo fourth cen-
turiesAD from roll to codex thatleft uswith thebookin today’s form.2> Thescroll differs
fundamentallyfrom the code in the way it is handled(rolling vs. turning pages). Fur-
thermore the book page(especiallyif it is illuminated)invites comparisorwith a framed
picture?® whereashe scroll facilitatescontinuousreading. As eachword cansene asa
destinatioranchorfor incominglinks, this paradigmis highly suitablefor associatie link-
ing within thetext andfor texts with commentariesin figure 3.3, the destinatioranchors
arerepresentetby circles. A typical examplefor the text paradigmis the monolithic hy-
pertext systemGuide,describedn section3.1.1Q andthe WWW.

J -

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

The desktop/winda metaphoiis underlyingto mostof systemghatrun on currentGUIs
(seesection3.6onusability). Yet, notall hypertext system&mploy multiple tiled windows
within the application.Hypertext systemghatprovide readerswith the ability to compare

25Cf. [537] and[7, p. 35, 151]. Thewax tablets however, wereonly usedwhenwriting materialswerescarcer
or morecostlyandlostimportanceat the endof theearly Middle Ages. Thestonetables servingmerelyasa part
of anarchitecturakrnvironment,wereemplo/edfor representationahscriptionsandmountecon monumentsand
housescf. [452 p. 176]and[42, p. 131-135].

26Cf. [7, p. 35]. Seealso[410, p. 19-21]for thedesignrules— Gestaltungsprinzipier thatsucha pictureplane
requires.



CHAPTER3. HYPERTEXT THEORY 83

two pagesof text, write noteswhile viewing a secondpage,and so on, include gIBIS,
IntermediaNotecardsand StoryspaceOn the Web, multiple windows aremostly usedin
connectiorwith JavaandJavaScript

3.4 Hypertext Structure

In termsof the Dexter ReferencéModel, the storagdayer modelsthe basicnodéelink net-
work structurethatis theessencef hypertet anddescribes "database'thatis composed
of a hierarchyof data— containing”components”interconnectedy relational ”links".
cf. [209. The othertwo layersin the Dexter modelare the within-componentayer and
therun-timelayer. Theinterfacebetweerthestoragdayer, in whichthehypertext network
is stored,andthe within-componentayer is calledanchoring. It is a mechanisnfor ad-
dressingocationsor itemswithin the contentof anindividual component.Anchoringis
a mechanisnthat providesthis functionality while maintaininga separatiorbetweenthe
storageand within-componentayers. The within-componentayer containsthe (textual
andgraphical)contentof the hypertet; the run-timelayerof the modelprovidestoolsfor
theuserto accessyiew, andmanipulatehe network structure.

The hypertext authorsandreadershowever, perceve the hypertet structureasblocks of
text andthe electroniclinks thatjoin them,cf. [129, p. 3], [37]. While the passagdrom
onenodeto the other(or, navigation, seesection3.7) is basedon the linear selectionand
combinationof elementshypertet structureitself is seenasmodularnon-sequentiaand
variable.As thenodesneednothave afixedplacein a spatialorderto form this network of
text (andotherhypermedi® hypertext structureis commonlyanalyzedoy meansof graph
theory

3.4.1 Graph Theory

In informationscience graphtheory’ is used,primarily, asa methodof structuringand
organizingdata,cf. [256 p. 136-145].But graphsarealsoa goodway to analyze(andvi-
sualize)informationstructuressuchashypertets. By meansf graphtheory hypermedia
structuresseenas aggreationsof nodes(containersof information) andlinks (dynamic
connectorstanbe automaticallyvisualizedin overview diagramg(describecasa haviga-
tiontoolin section3.7). Thesimplehypertext of figure3.3 canberepresentetly adirected
graph(fig. 3.4a).

In general,a graphis a pair of sets,V andE, whereevery elementof E is a two-member
setwhosemembersareelementf V. A directedgraphconsistf asetof nodesdenoted
V anda setof arcs,denotedE. Eacharcis anorderedpair of nodes{u,v} representing
a directedconnectionfrom u to v. The out-degreeof a nodeu is the numberof distinct
arcs,{u,v1}...{u,vw} (i.e., the numberof links from u). Thein-degreeis the numberof
distinctarcs{vy, u}...{v, u} (i.e., the numberof links to u); cf. [73]. For example,graph
3.4canbeformally describedas:V = {A,B,C,D,E,F}, E={{A,B}, {A,D}, {AE}, {B,C},
{B,E}, {C,F}, {E,D}, {F,B}}. Thus,nodeA hasanout-dgreeof 3 andanin-degreeof 0
(makingit aroot nodg, nodeB hasan out-deggreeof 2 andanin-degreeof 2, andsoon.
Thegraphalsohasacycle whereB is theinitial aswell asthetheterminalnode Notethat
thesamegraphcouldbevisualizedin alot of differentways(e.g. 3.4b) to puttheemphasis

2"Theearliesipapemn graphtheorywaswritten by the Swiss-borrmathematiciah eonhardEuler, calledSolu-
tio problematisad geometriansituspertinentis in the CommetariiAcademiaescientiarummperialis Petropoli-
tanae(1736). Eulerdiscussesvhetheror notit is possibleto stroll aroundKonigsbeg (later calledKaliningrad)
crossingeachof its 7 bridgesacrosshe Pregel exactly once.Eulerencodedheproblemin agraphby representing
theland areasasverticesandthe bridgesasedgesandgave the conditionswhich arenecessaryo permitsucha
stroll; cf. [222).


http://www.javascript.com
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(a) Directedgraph (b) Linear alignment of
nodes

Figure3.4: Two hypertext graphsbaseonfig. 3.3

on certaintopologicaldetails,while its formal descriptionremainsunchangedas canbe
seenn therepresentatioasa matrix or atable (seefigure3.5).

ABCDEF
010110
A 010110
001010
B OO1O0 1 0
000001
{u,v} = C0O0O0UO0TU O 1
00000O0DO
DOOOGOTU OO
000100
010000 E0O0OTI1 0O
F 010000

Figure3.5: Hypertet (fig. 3.3 asmatrixandtable.
Without going into detail, it canbe shavn that the matrix, whenreadfrom left to right,
shaw link {A,B} asthesecond1” in thefirst row, etc.

Goodmarunderlineghe digital characteof graphs by which he meanghathow a graph
is visually representeds irrelevantcomparedo its formal correctnessFigure 3.6 shavs
differentvisualrepresentationsf the samegraph?®

Qo

Figure3.6: Threedepictionsof the samegraph.Source{227.

In agraph thenodesandarcsactascharacterén a notationallanguageandits "diagram”
is purely digital. Goodman[194 usesthe dichotomydigital/analogto illustrate the dif-
ferencebetweendiagrams,mapsand modelson the one hand and images or pictorial

28Note that the first depictionimplies a non-planamgraph thatis, a graphthat cannotbe dravn in the plane
without crossingedges However, the othertwo depictionsshav thatthe graphis actuallyplanar This distinction
becomesmportantfor the visualrepresentatioof highly interconnectedor densegraphscf. [99].
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representationsn the other: Accordingto this distinction,a representatiosystemis digi-

tal if it usesadiscreteclassof statef affairsto indicatea discreteclassof statef affairs.
A representatiosystemis analogif it usesaninfinite classof statesof affairsto indicate
aninfinite classof informationandeachclassis densenamely its memberganbeordered
in theway thatbetweereachpair of elementghereis anotherelement.

In his analysisof schematasnotations Elkins concentratesn trees:For him thetreede-
scendgrom deductionandtherefordt expressedothsimultaneouselations(ataxonomy
and chaineddeductionga genealogy):"In Ferdinandde Saussurea terms,genealogyis
diachronicandtaxonomyis synchronic In genealogythe smallesttwigs arethe newest,
asin arealtree;in ataxonomythedistancebetweerary two twigs mattersmorethantheir
age”[160, p. 221].

Graphtheoryis animportantmethodfor building Web searchenginegseesection3.7.9,

suchasGoogle Altavista Lycos etc., for measuringand mappingthe Weh The "Web

graph” (containingseveral hundredmillion nodes and a few billion arcs)is actually a

directedmultigraph(becauséwo nodescanbeconnectedyy morethanonelink), but mary

analysedgnorethesecomplicationsand treatthe Web asif it werea simple, undirected
graph cf. [73], [229. Thereis alsoterminologicalinconsisteng and diverging results
concerningthe diameterof the WWW While Barabasket al. [5] comeup with a diameter
of 19 (which meanghatif you selecttwo Web pagesat random,you will need19 clicks,

on averageto getfrom onenodeto the other),Broderet al. do not believe in this "small

world phenomenor?®:

"Our experimentalevidencerevealsa rathermoredetailedandsubtlepic-
ture: mostorderedpairsof pagesannotbe bridgedat all andtherearesignif-
icantnumbersf pairsthatcanbebridged,but only usingpathsgoingthrough
hundredsof intermediatepages. Thus, the Web is not the ball of highly-
connectedspaghettiwe believedit to be; rather the connectvity is strongly
limited by ahigh-level globalstructure]. ..] We shav thatthediameterof the
centralcore(SCC)is atleast28, andthatthe diameterof the graphasa whole
is over 500.[...] We show thatfor randomlychosensourceand destination
pagesthe probabilitythatany pathexistsfrom the sourceto the destinatioris
only 24%" [73].

It is to be hopedthat future researchwill shedsomemore light on thesecontradictory
findings. Cunliffe notesthat "dif ferentforms of dynamic,interactive 2-D and 3-D visu-
alisationswhich supportabstractiorand clusteringneedto be investigated{114, p. 41]:
Theoretically it is possibleto usegraphmatchingtechniquedo find isomorphismsand
clusters.However, thematchingof graphss still anactive researctareaandcomputational
challenge Thetwo majorproblemsthatof sheersizeandthatof arbitraryinterconnection
structureremaina challengecf. [166].

In hypertet, nodesrepresenthedocument®r primarycontentcontainersef. [209. Thus,
it is theconnectiorof nodesby meansf hyperlinks,which makesgraphtheoryapplicable.
At this point, it is importantto distinguishthe underlyinglink anchorfrom the manifested
link marker displayedon the screerandthelink destination Link markersvisibly indicate
alink’s presencelink anchorscontainparameterandotherinternalinformation, which
usersdo notsee.However, shaving informationonthelink andits destinatior(e.g.in pop-
up),couldreducethe problemof uncertaircommitmentg.g.theuseris unsurewvherealink
will leador whattype of informationwill be shavn, cf. [212, p. 110]. Properlydesigned

29|n the calculationof the Web diameter it is importantwhetheror not the indexing databasesf the search
enginesareincluded. If they are,all thosenodessavedin a Web cravl areconnectedat a maximumdiameterof
2, aspointedout to me by Veith Risak.Seesection3.7.9for IR techniquesndsearctengines.


http://www.lycos.com
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http://www.google.com
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hypertext systemscontaina variety of link parameterssuchassource/destination-points,
type,condition,annotationsetc,which shallbe describechereafter

Thepossibilityto categorizelinks, e.g.as"definition links”, "referencdink”, or "external”
vs. "internal links” promisego reducecognitive overheadn hypertext navigation.

RaoandTuroff obsenethat”hypertext shouldbetreatedasageneralpurposeool with ap-
proachego handlingnodes links, andretrieval, thatfits within the context of any applica-
tion andconveyscommonmeaninggo users.To accomplistthis, we needacomprehensie
frameawork for hypertext basedon a cognitive modelthat allows for the representatioiof
the completerangeof humanintellectualabilities” [43(. They proposesucha framework
basecn Guilford’s Structureof thelntellectModel?, cf. [204. Theirframework classifies
nodednto six differentsemantidypes— detail,collection,proposition summaryissue and
obsenation. Links canbe categorizedinto two majortypes— corvergentlinks anddiver-
gentlinks. Corvergentlinks canbe classifiedinto specificationmembershipassociation,
path,alternatve andinferencelinks. Theselinks helpin focusingor narraving the pattern
of relationshipdetweerideas. Divergentlinks areclassifiedinto elaborationppposition,
tentative, branch lateral,andextrapolationlinks. Theselinks expandor broaderrelation-
shipsbetweerideas.

Arbitrary labelinggivesauthorsmoreflexibility to expressexactmeaning but carriesthe
dangerof inconsistentype names:Whenwriting documentsand settinghyperlinks,the
usersrarely botherto selectlink typesor assignedink namesotherthanthe default ones.
At leastthis is implied by a two-yearfield studywith over 200 usersof the MUCH hy-

pertext systemcf. [533: If alink typewaschosenthe choicewasofteninconsistentvith

the way otherauthorswould cateyorizethe link. Thus,Wangand Radasuggesthat sys-
temdesignerproviding semantiayping shouldmake themaseasyto specifyaspossible.
Thoth-1l [104] is designedo containall structuralinformationin the links. It provides
threetypesof links. Value links connectonenodeto anotheytext links link text to nodes
andlexical links pointfrom regionsof text to nodescf. [104]. Accordingto Parunakf{413,

thereareat leastthreemajor typesof links: associatiorinks, aggreationlinks andrevi-

sionlinks, eachof which canbefurthersub-dvided. Risakdistinguishedetweerthe two

cateyoriesassociatie links andstructurallinks, cf. [439, keyword:Verweise].In figure 3.3
on page82, the nodeA seemso be the homepagecontaininga table of contentswith

structurallinks to the mainnodesof the hypertext. Thelink F — B, however, seemso be
anassociatie link.

Durand/DeRosgl5]] statethatmostof theproposedype-setsare”’grabbags’(acollection
of inhomogeneouiems),becaus¢hey mix rhetorical topologicalandsyntactictypes.

Typedlinks can be displayedat the userinterfaceby changingthe shapeof the cursor

as Guide does,or by having a speciallink marker notationfor variouslink types. This

notationcanincludedifferentcolors,icons(like gIBIS) andline patternglike NoteCards).
It canalsobe expressedy shaving thelink typein anothemwindow, frame,pop-upmenu
(preview list), or in anoverview diagram,cf. [536 62,38§. In fact, HTML 4.0 alsosup-

portslink typesandtitles, but hardlyany authorusesthem,probablybecause¢hey arenot

supportedy mostpopularWebbrowsersandeditors.

AdrianMiles’ hypertext oncinematicnarration’doeswhatit describeslt containgasimple
seriesof nodesthat containthe major argument- this is its canonicaltext — andwhile it
canbereadserially, it is denselyinterlinked” [361]. In addition,he usesthe CSSto color

30In Guilford's Structureof Intellect (SI) theory intelligenceis viewed as comprisingoperations contents,
andproducts.Thereare5 kinds of operationgcognition,memory divergentproduction,corvergentproduction,
evaluation),6 kindsof productqunits, classestelations systemstransformationsandimplications),and5 kinds
of contents(visual, auditory symbolic, semantic behaioral). Sinceeachof thesedimensionds independent,
thereare theoretically150 different componentf intelligence. Sl theoryis intendedto be a generaltheory
of humanintelligence. Its major application(besideseducationatesearchhasbeenin personnekelectionand
placement.
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four othertypesof links: commentaryquotation,referenceand external (seefigure 3.7).
Althoughthis pseudo-typingnly takesplaceon the presentatiotevel (in theterminology

canonical . commentary . guotation . reference . external l

ith links

P |
gme in the humanities hypertext literature (Burbules (1997, Ingraham (20001, Kolb
9920, Landeomwr (1994), Morgan (1999, Trigg (19832)). [t i5 apparent, howewer, that

fly literary intent — rhetoric is after all a linguistic category, and less surprisingly
1ld recognise as criticism come largely from the literary community,

E betwreen link node hypertext and cinema. This suggests that while a
is far from adequate to account for the varieties of . arwd indeed
le theoretical grounds for articulating link typologies.

demonstrated the authority of the svntagmatic in relation to the paradigmatic, and

s dn tarrne of dte ralawanoato cotacrn otin cardiac |

Figure3.7: Detail of ascreen-shatrom [361].

of the Dexter Model, seesection3.4) , it workssurprisinglywell for theuser

Vitali etal. [527] proposea simple methodcalled displetsfor HTML -authorsto include
pop-upboxeswith link labelsfor typedlinks. Weinreichand Lamersdorfs HyperScout
a prototypeimplementatiorof their proposedconceptto presenseveraltypesof Web hy-
perlink informationis a similar approactto showv usefullink information(seefig. 3.160n
pagel23), cf. [536].

Thiringetal.[517] statethat”providing semantidink labels”shouldbealeadingprinciple

of hypermedialesign.In XML, othersemantics-in additionto types— canbeattachedo

links, suchaslabels,nameskeywordsor timestamps.A singlelink type defininga con-

ceptualrelationshipbetweemodescanhave multiple labelsrepresentinghe typetailored
for differentcontexts, cf. [43(. Thekeywordsattachedo alink — by authorsandreaders
alike — canincludeits typeandlabels,cf. [157].

Exceptfor Rao/Turoff’s schemg 430, the conceptof typednodeshasheentreatedwith a
little lessconsiderationn hypertext literature3! After along paragraptabouttypedlinks,
Bieberetal.[62, p. 37] only add:"Similarly, nodetypescateyorizea nodes contents. But
sometimeswhatis anargumentor oneissue mightbea counterargumentor anotherand
self-definedypeswill produceanunlimitedtaxonomy Yet, WangandRadas study[533
suggestghat, if default typesaregiven, the creatvity of authorswill stayon a low rate.
Within homogenousisergroupsand/orfields of applicationsenforcedsemantimodeand
link structurecanhelpauthorsorganizeinformationmoreeffectively andlend context for
readers:In the gIBIS system,the hypertet model correspondgo the dialectic model of
augmentatiommongthe softwaredevelopergseesection3.1.19. Accordingto theissue,
that may have a position supported- or objectedto — by argumentsthe corresponding
hypertext modelconsistf threenodetypes:’issue’, '‘positions’ and’arguments’:gIBIS’
eight link type representhe interrelationsamongthe nodes,e.g. an agumentsupports
anissue,or, objectsto it; anissuegeneralizes/specializes/replaces/questimmherissue,
etc. Yet, "togetherthe typescreateand maintaina semanticdor the hypertext network

3ly/eith Risak remindedme that typesfor nodesare an importantissue,asthey canbe usedto indicatethe
credibility/autheticity of thenode(draft, underreview, final,...) andfor versioning.
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designedspecificallyto supportits domainof argumentatiordialogues”[62, p. 37]; cf.
[109. Nanard/Nanard37€ erwvision a type schemefor link anchorsas well, but their
conceptmovesquite beyondthegraphmodel(seesection3.4.2.

Usability studiesby Spooletal. [503 boreoutthatWeblinks areusuallynot sufiicientfor
the userto predictthe referencedlocument.Yet, surroundingnformationaside the vast
majority of Web authorsrely on the link marker in its contect or the destinationaddress
to corvey thelink’s purposeanddestination Stayner/Proctes'study[504] on how people
male link selectionconfirmedthatusersareoftenforcedto fall backon heuristicsdravn
from pastexperienceandinterpretthe URL beforeselectingalink. Theaddressvasused
to predictdifferentaspect®f thereferenceabject,lik e their contentsthe expecteddown-
load time, andthe destinationWeb site. However, "the readabilityof URLs for humans
is poor asthey are primarily technicaladdressesParticularly lessexperiencedusersare
unableto understandJRLs anddo not know how to interpretthe differentparts; [536].
Consequentlyseveral projectsaim to make URLs avoidable,like RealNamesa service
thatmapskey phraseso Web pagesandpasseshemon to the browser3? Furthermoreit
hasbecomdifficult to judgea nodeés contentby its nameandlocation,becausaggressie
commerciadomainnamepolicy, including Cybersquattingf, have madeURLs sometimes
quitemisleading(seesectiond.7.3for anaccounbf informationauthenticityandcopyright
issuesonthe WWW).

Therefore,it seemshardly surprisingthat "we experiencemary Web userscomplaining
thatsometimeshey do notreally know wherealink will take them.This addsto cognitive
overheador thereader We view this, in part,asbotha userinterfacedesignquestionand
a hypermediadesignquestion”[62, p. 37]. AdvancedWeb authoringervironmentscould
take advantageof semantictypesto declaretemplates. Thesetemplatescould combine
nodesand links that go together like in the gIBIS system. If links have attributes by
themseles,readerganinspecthedependenciesetweerdocumentdy runningstructure-
basedgueries.Implementingstructure-basedueryon the Web will be facilitatedgreatly
by maintainingexternallink databasesswill bethecasewith XLink, cf. [133, [151].

Bi-directionallinks in hypertext, meaningthat the systemcandisplaya list of incoming
links. This functionality also dependon externallink bases:”From a computerscience
perspectie it would be almosta trivial taskto implementsucha feature,but almostnone
of the currenthypertext systemsdo so. It would just involve updatingtwo lists instead
of oneevery time a new link wasadded”[387, p. 4]. The structureof today’s WWW

inhibits bi-directionallink trans\ersal(unlessusingthe backtrackfunction). However, the
HyperWave ervironmentcanshav incominglinks from thesamedomain,seesectioré.2.3

The notion of a diameterof the WWW was presentedat the beginning of this section.
Broderetal. [73] notethatthe possibilityof trans\ersingbi-directionallinks couldenhance
the navigatability of the Web: They shaw that, if a pathdirectedbetweentwo randomly
selectechodesexists,”its averagdengthwill beaboutl6. Likewise,if anundirectedpath
exists(i.e., links canbefollowedforwardsor backwards),its averagelengthwill be about
6" [73).

Somesystemdlisplaylabelsto help the readerdistinguishamongmultiple links from the
samelink anchor This makesgreatsensen combinationwith typedlinks. Thatway, a
singlelink marker canbe the anchorfor links to a definition, a citation, an annotationa
pictureetc. The displetssuggestedby Vitali et al. [527] include pop-upboxeswith link

labelsfor multiple links, typedlinks, aswell asmary otherfeatureghatcouldbe specified

320n their Web site www.realnames.cofthe compay statesthat "K eywords CANNOT be resold[sic]. If
registeredKeywordsfail to complywith the Keyword SelectionPolicy, they will berevoked andregistrationfees
will notberefunded. The marketing of keywordswill betreatedn section4.7.

33The famouslegal caseaboutthe reverseprocesgthe domainnameetoy.comwastaken befole the compary
thatlaterwantedthe URL, eToys, wasevenfounded)will betreatedn section4.7.7.
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from within HTML andXML. 3* Theproblemwith displetsandotherworkaroundsn Java,
JavaScript etc., is that they tendto multiply loadingtimes. The Lotus Organizeruses
multiple links with easypop-up menus. Figure 3.8 shovs the pop-up menubesidethe
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B i Moritz Meurniller
Weizzgerberlande 58/21 cﬂ Samstag, 9. Juni 2001

1030 Wien b an Meurntiller
B Montag, 11. September 1972

Gattein Curriculumn itae
Kinder _
Tel. 1
Fax

Figure3.8: Multiple links in the LotusOrganizer4.1.

GLM (in theform of achain)in theaddresdook. Thelinks pointto a phonecall, another
addressananniersaryandatext file.

3.4.2 Beyond Graph Theory

In aclassicahodelink hypertet, agraphcanbeconstructe@nthesetof nodesvhereeach
edgeis identifiedwith alink andstructurediscussiongypically take placewith respecto
this graph However, mary otherstructuremodelshave beenproposedHalasz207] folds
theseprimitivesinto nodelink "composites. DeRosd 134 distributeslink functionsover
a taxonomyof "intensional” and”extensional’links. Parunak[413 replaceghe concept
of linkednodeswith set-theoretigroupingswhile Marshalletal. proposerelations[334],
and Stotts/Furuttg 510 basetheir Trellis modelon Petrinets. Thus, it seemsadequate
to follow Rosenbeg in countingas hypertext "any kind of systemin which text contains
embeddednteractie structureoperations’1449.

Transclusiongreexamplesf suchinteractive structure howeverin aquitedifferentsense.
Bieberet al. point to this conceptfrom the earliestdaysof hypertet that could vastly
enhanceghe WWW's functionality (seesection4.2.3on Web augmentation):

"Transclusiongor inclusions)was one of the first hypermediafeatures
to be proposedby hypertet visionaries,but thereafterignoredby hyperme-
diaimplementors.[...] Ted Nelsonproposedransclusionsasa mechanism
for having the exact sameobject(documentcontent)exist in multiple places.
Whereasopying andpastingcreatesanidenticalcopy, transclusiongctsim-
ilar to pointersthat connectthe original copy to all placesthatuseit. Tran-
scludeddatais alive, still connectedo theoriginal andautomaticallyupdated.
Throughtransclusionreadersawayshave accesgo theoriginal andtherefore
to its original context (througha context link)” [62, p. 41-42].

Xanadus virtual documenstructure(seesection3.1.3 is built aroundtransclusionseach
documents alist of pointersto piecesof data,which originatein thatdocumenbr arein-
cludedfrom others.A similar approachs calledcompositesWhereadransclusionsefer
to sub-partof a node compositesntrinsically referto whole nodes [207]. Composites,

34The ongoingprojectis documentedt www.cs.unibo.it/projects/displets/
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andevenmore,transclusiongarehardto formalizein graphtheory: arethey nodesthem-
seles?If they are,they would transformtreesinto directedgraphs.l have includedthem
in this section asthey seemto marka breakpointof graphtheory

Theoverallstructureof ahypertext maynotbeapparento thereadefrom thebeginning 3°
Rather readerdiscover structurethroughactiities provided by the hypertext. Many of
the hypertext modelsthat diverge from graphtheoryconcentrateon the structureof these
actiities, explicitly basednthereadets point of view. Rosenbeay [449 presentathree-
layerschemdor discussindypertext activity:

e Session
e Episode

e Acteme

In Rosenbay’s terminology[449, the actemeis an extremelylow-level unit of actiity,
suchasfollowing a link. Multiple actemesare combinedinto anintermediatdevel unit,
whichhe callstheepisodeandatthe highendhesees unit calledthe sessionHe focuses
his discussioron the episodegmegenceof the episodefrom the actemeandthe structure
of multiple episodes:

"An episodeis simply whateser group of actemescoherein the readers
mind asatangibleentity. In a node-linkhypertet, the episodewill probably
consistof all or part of atrail or path. Whereaghe actemetypically hasan
identity which is clearfrom the hypertext’'s userinterface,the identity of the
episodemay notbesoclear Theusermayfollow achainof links aspartof a
procesf explorationthatmay or may not prove fruitful. Simply following a
chainof links doesnotnecessarilynake thesevisitationscoheeinto atangible
entity. The episodeis not simply a unit of hypertext history— whereary act
is necessarilypart of someepisode;rather the hypertext experienceconsists
of executing multiple actemessomecollectionsof which will resole into
episodesandsomeof whichmaynotbepartof any episodeatall. Indeedpart
of thehypertet experiencemaybedescribedasforaging for episodes449.

Having shiftedthefocusfrom thestructureof thehypertet to whatererthereademalkesof

it, Rosenbgg illuminatesclassichypertet problems,suchasnavigation (seesection3.7),

includingthe”lostin (hyper)spacephenomenonBushs trails (section3.1.2), backtrack-
ing (section3.7.6 andhistory lists (section3.7.7) from a new point of view. But mostof

all, [449 useshistoolkit on spatialhypertext.

3.4.3 Spatial Hypertext

Hypertext excels at representing'soft” datastructuresthat do not fit well in databases,
cf. [439 438. Theassociationshat constitutethe links betweemodesarefrequentlyon
theintuitional or emotionalsideof our rationalityscale:"This remindsmeof...”, or "This
is somehw relatedto, or similar to...”, cf. [439 Hypertext als Paradigmenwechsealer
Textverarbeitung]In contrasto narrative texts (novels, etc.) andhierarchicattexts which
structureand go into depth(e.qg. dissertationglivided into sectionsand subsections)hy-
pertextsreachoutlaterally, they connectsimilarthoughts In the context of psychologythe
philosophyof symbolicforms(seesection?.?) is oftencountedo alargebodyof literature

35In fact, the overall structureof large hypertet spacesasthe WWW is not easilymeasurablevith our current
technologyseesections3.4.1and3.4.3
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that supportsthe value of "systemsthinking” or "intuition”, a field sharedwith multiple
intelligences[184], learningstyles[282 (seesection3.2.]), split-brain research{187),
holistic andGestaltpsychology[ 281, 269 28, etc. Cassirerstateghat”reason”is avery
inadequatéermwith whichto comprehendheformsof man's culturallife in all theirrich-
nessandvariety, as"all theseformsaresymbolicforms. Hence insteadof definingmanas
ananimalrationale we shoulddefinehim asananimalsymbolicum”[90, p. 26].

Susanne&K. Langerhasreformulatedthe extensionof reasonwith feeling, cf. [112, or,

the incorporationof what had beenconsideredpart of emotionallife into the realm of

reasoncf. [306 p. 95ff.]. Intuitions, emotions,and otherformerly "non-rational” ways
of knowing cannow be thoughtof asunderthe umbrellaof reason.ntuitive, inherited,or

inspiredknowledgeas non-rationalsourcesof knowledgespoil the traditional conceptof

themind asanorganof understandingsthe procesof symbolizationis acknavledgedto

bethequintessentigbartof humanunderstanding’Rationality is the essencef mind and
symbolictransformatiorits elementaryprocess[306, p. 99], seesection?2.2. Graphtheory
reaches point of breakdevn whenlinks areconceptualizedo interconnectinks, anidea
expressedoy Kathryn Cramerand cited by Rosenbeay: "What if a menuof link names
itself containsan ancho? Whataboutlinks to links? Similar issueshave beenraisedin

the pastconcerningdematerializatiorof the lexia” [449, cf. [449. In graphtheory a

link to alink dependon the creationof anothernodeat the intersection,unlike spolen

languageand associationgaccordingto Bush, the sourcedomainof the metaphor):An

examplefrom spolenlanguagevould be: "This red wine tastedik e stravberries,| mean
it tastedik e stravberriesin the sameway thata perfumesmellslike aroseon the skin of a

woman’ Theassociatioritasteslike” is associatedo the associatiorismellslike”, or, in

otherwords: two relationsform a new relationship.A possibledirectionto representhis

kind of "structural” informationis spatialhypertect (seesections3.1.15and3.4.3.

Froma cognitive perspectie, spaceplaysafundamentatole in humanreasoningthought,
languageandaction,cf. [306316. Ourcomprehensionf abstracdomainss oftenshaped
throughspatialmetaphorsa propertywhich canbe andhasbeendirectly exploited for a
wide variety of successfuliserinterfacedesigns. Spaceaswe experienceit daily, from
our desktopghroughthe roomsandbuildings we live in, to the cities andlandscapesf
ourenvironmenthasessentiapropertiegequiredfrom sourcedomainsof general-purpose
interfacemetaphorsliving andactingin spacas acommonexperiencedor all usersspatial
structuregcities,landscapesandartifacts(desks puildings)offer familiar affordancesand
operations;humanmemoryrelies on spatialarrangementand layoutsof items; human
spatialexperiencds tightly linkedto visualandauditoryperceptionthe primary channels
of human-computeinteraction;spatialstructureffer both simplicity at a singlelevel of
resolutionandhierarchicalrefinementhroughoperationdike zoomandpan,go to, open,
enter Spatialstructuresorvey awide rangeof auxiliary informationin subtlebut intuitive
ways, including wayfindingassistancémaps,directions),visualizing choicesfor actions,
andtracingpastoperationscf. [295.

Spacds a strongorderingandorganizingprinciple andthereforeis usedby mary people
asa mnemonicsystem. This usewasknown alreadyby the Greekas mnemoteknicsor
the Art of Memory, andusedprimarily to memorizelong piecesof text. Spealersmentally
createda houseand walked thoughit. Putting variousobjectslike picturesor statuesat
distinguishedlacesn the housestructuredhatspace At thoseobjectspiecesof text were
mentallyattached?®

Thetaskof navigatinganinformationspaceoccursoverandoveragainin thecomputerdo-
main, cf. [345, becauséall applicationsbethey calculatingprogramsword processors,
or flight simulators gvince spatialityanddimensionalityof variouskindsandaretherefore
capableof generatingvirtual ervironmentswithin the users mind. This correspondso

36prof. Purcellat the ViennaUniversity of EconomicsandBusinessAdministrationhasdevelopedtheseap-
proachedurther He proposedlifferentmethodgo extendthe humanshort-termandlong-timememory
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spokenlanguagesincebehaior andmovementin atime-spacecontinuum ealor virtual,
is orientedby spatial,personabndtemporaldeixis” [247, p. 559]. In the caseof hypertet,
navigation problemsareinherentlya problemof communicatinghe structureof theinfor-
mationspaceto theuser becausdypertet structureis notbasecn Euclidiar®’ spacebut
on graphtheorymetrics:

As showvnin figure 3.9, the distancerelationsin graphtheorydiffer from the Manhattarn(or
cab-driver) metricand,the metricof Euclideanspace Thereis only oneshortestvay from
point A to pointB in atwo-dimensionaEuclidianspacegthe dottedline). The Manhattan

h,.'

\

Figure3.9: Manhattarmetric, Euclidian&topologicakpace Source:basedn[142.

metricis definedby a distancdunctionthatcalculateghe distancea cabdriver hasto drive
to reacha certainpointin arectangulagrid of housesTheway from A to B canbeto go

eastandthennorth (asdraftedin figure3.9) or first northandtheneast.Ceterisparibus, the
costsof transportatioraroundthe block areequal.Yet, the basicform of humanmovement
is not riding a taxi, though,but walking. Walking involvesa factualhumanexperienceon

the way betweentwo pointson a map, it builds whatBollnow calls "hodological space”,
which is "absolutelydifferentfrom the geometricaline uniting two points”[158 p. 8].38

As users'rememberstories,not URLs” [343, this distinctioncanhelpto understandiser
navigation.

Finally, thearrow in figure 3.9representary link from nodeA to nodeB in agraphmodel:
Therelationor distancdunctiondefinedon this non-metricspaces oneof connectedness.
A hypertet link connectinghe nodesA andB doesnot have a length,becauséA andB
do not have a fixed position. In a subway map,the distance or, numberof stopsto pass
from onepoint on the mapto anothemoint givesa roughindicationon thetime neededo
travel. This distanceassessmeii$ subjectve, basedn real-world experienceandpossible
changesccordingo thetime of theday: It is notametricdistancdunctionasoneor more
of themetricpropertiesmaynot hold. In generalatopologicalspaces onein whichthere
is somearbitrarinessn the positioningof locations(node$ andarcs(links) andwherethe

37Euclid systematize@ndgeneralizedhe entiregeometricaknowledgeof antiquityin his "elements”.Space
thatfollows thosebasicgeometriaculesandmans everydayexperiencess calledEuclidearspace TheEuclidean
spaceconceptis not consistenwith contemporarnjknowledgefrom cosmologyand physics: Einsteins general
theoryof relatvity disprovesthe assumptiorof independencef spaceandtime from matter Spaceis not seen
ary moreasa three-dimensionatonceptbut insteadas a four-dimensionalspace-timecontinuum. Evenif the
philosophicaView of spacdn heaily influencedby physics Euclidianspacés still anadequateoncepbf space
for mostevery-dayphenomenagf. [142 p. 15]; [496]; [49].

38'The termhodolamical spaces derivedfrom Greekhodos path,way. In contrasto themathematicatoncept
of spaceaspresentedn maps,plansetc. hodologicalspaces basedon|. ..] physical,socialandpsychological
conditionsa personis facedwith on the way from point A to point B whetherin an openlandscapeor within
urbanor architecturatonditions”[158, p. 2-3].
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only relationthat mattersis contiguity, cf. [100,222 73]. It is importantto notethat, in
graphsijt is possibleto definedistancefunctionsby reachabilityor adjaceng functionsas
well asby attachingdistancedo arcs. Yet, mosthypertext systemgincludingthe WWW)
do not make useof the lattermethod®

Another possibility to definedistanceds by calculatingthe similarity of the contentsof
nodes This approachis commonpracticein openhypertet systemscf. [319, [437; see
sections3.1.16 and3.4.1

Diebegerunderlineghefactthat”spatializationwith well-definedsemanticeanbe much
morethanonly an arrangement it canexpressmeaningand sere asa tool for thought
andcommunicationEvenmachinesometimeganunderstands meaningandsupporthe
userto makeimplicit structureexplicit” [142, p. 62]. While Marshall/Shipmamook upthat
point andbuilt the simple but working systemsdescribedn section3.1.15andhereafter
Diebeger proposeghe Information City asa userinterfacemetaphoron the basisof Jay
Bolter’'stwo approacheto combinevirtual ervironmentsandhypertet, "hypertextualizing
the space”and”spatializingthe (hyper)tet”. While the formercanbe realizedby giving
graphicelementsin virtual spacea symbolic significance,the latter advocatesto make
the spaceconceptexplicit andto usemore spatialrepresentationsf hypertexts to make
hyperspacareal”space”[142, p. 73f.].

"The Information City goesbeyondthe purecity metaphobecausét providesuserswith
magicfeaturesexplicitly designedo supportnavigation. In a metaphomakinguseof a
metaphorbasedon an Euclideanspaceconcept,thesefeaturesare necessaryo provide
for instancehypertext linking functionality” [142 p. 76]. For example,Diebeger uses
the subway asa metaphoto explain why two hypertext nodes which appeadistantin an
overview map,maybeconsideredloseatthesameime whenconnectedby alink: "When
theoverallstructureof the hyperspacés suchthatclosenesi theoverview mapexpresses
similarity of content,thensuchalink is percevedasa tunnelingthroughspace”[142, p.
74]. Freksaclaimsthat "the specialcognitive reality of space[...] makes the spatial
domainparticularlysuitableasa mediumfor corveying knowledge sinceits propertiesare
universalto differentcognitive systems'{179. Semioticianshowever, have pointedto the
limitations of the Lynchianandcognitive perspectie (seesection3.7).

Diebegerclaimsthatthe”strive for realismleadsto atendeng to spatializeuserinterfaces
—objectsarenotonly morerealisticbutlook lik e spatialobjectsandtheoverallervironment
getsamorespatialconception]. ..] Thespatialuserinterfaceis notarny morea collection
of abstractsymbolson a screenbut an ervironmentusableto organizeobjectsin space”
[142 p. 8]. But spatializationdoesnot necessarilymean3-dimensionaEuclidianspace.
The stepfrom onedimensionamovementon theinput line to the 2-dimensionalityon the
surfaceof the visual desktop,or on the pageof a book is anotherform of spatialization,
cf. [247]

Onereasonfor the trend towardsspatializationinto the third dimension,however, is the
amountof informationpeoplehave to keeporganizedin their computersystems- "a flat
organizingschemeseemanot to be sufficient and adequatdor the greatnumberof data
objectsusershandletoday Peopleareusedto organizetheir livesspatially— beit athome
or in the office place. The world we live in is a space. It thereforeseemsonly logical
that our computersystemsare spaceshe morethey getrealistic” [142, p. 8]. Evenif 3-
dimensionalnterfacessuchasthe”cave° arestill notavailableto theaverageusertoday
spatializatiorhasbecomeanimportantissuein hypertext andnavigationresearchNavigat-
ing andviewing largeinformationspacesbethey hierarchicaltrees)or network structure

39"In the hypertet literature the notion of "hyperspaceis sometimesisedfor thetopologicalspacedefinedin
ahypertet. However mostsystemslo not make explicit useof the spatialpropertiesof hypertets” [142, p. 70].

49To my knowledge, the cave ervironmentof the arselectronicacenterin Linz, Austria, is still the only one
opento thegenerabpublic.
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(hypertet) suffer the problemsof viewing a large spaceon a smallscreen Distorted-viav
approachessuchashyperbolicvisualization have greatpotentialto reducetheseproblems
by representingletail within its larger context but introducenew issuesof focus, transi-
tion betweenviews anduserdisorientatiorfrom excessve distortion. Fisheye view graphs
shaw the centerof interestin a large scaleandwith greatdetail, while areasfurther from
the centerare successiely smallerandin lessdetail (seesection3.7). By usingforshort-
eningon the "Perspectie Wall”, a similar effect canbe achieved, cf. [327]. Hyperbolic
visualizationis a techniquefalling underthe fisheye paradigm,cf. [275. Theideais to
lay out the hierarchyin a uniform way on a hyperbolicplaneand mapthis planeonto a
circulardisplay A commonlyusedtechniquefor 3D visualizationof hierarchicalgraphs
is to representachlevel asa planeat differentz-coordinatesThis techniquds alsoused

Figure3.10: Viewing detailsin the cityscape-visualizationf atree.Source[275.

in the conetreeapproach.n conetrees[445 eachsubtreds associatedvith a conesuch
thatthe vertex at the root of the subtrees placedat the ape of the coneandits children

arecircularly arrangedaroundthe baseof the cone.Keskin/\6bgelmanrdescribeanimple-

mentatiorof thecityscapametaphoto visualizetrees cf. [275. Thecityscapemetaphois

a generalizatiorof barchartdn 3D thatsenesfor betterexploitation of humanperception
capabilitiegseefigure3.10. They employ effectivevisualcuedik e nodepositionandsize,
anddeterminenodepositionsin termsof perceptuabrganization.In MapNet’s cityscape
view, Web siteslook moreillusionistically lik e skyscrapergseefigure 3.150n pagel21).

While all theseefforts fall underthe term spatialhypertet in the broadessensé?, spatial
hypertext systemsasdescribedn section3.1.15 hasbeenanimportanthypertet research
topic sinceits inceptionwith the first well-known spatialhypertet system,VIKI, which
appearedn 1994.At thetime of writing, SpatialHypertet in this narraver sensds being
institutionalizedby the First Workshopon SpatialHypertext atthe Hypertext 2001, Arhus,
Denmark. This approach(alsoreferredto asInformation Analysis[324] or Information
Triage[337)) hasbeenproposedasan alternatve to andan enhancemerfor "document-
centerechypertet”. By thisterm,MarshallandShipmammeana”modelin whichlinks are
closelyassociatedvith navigationand mechanismgor traversal;they area way to move
from nodeto node to keepreaderdocusedon the currentnodeor documentuntil they
decideto move onto the next” [336, p. 88]. In spatialhypertet, on the otherhand,it is
possibleto createandmove nodesfreely andto expressrelationshipsy spatialproximity
andvisual cues,suchascolor or shape:”If we remove the explicit links from a browser,
it canbecomea dynamiccarvasfor interaction’[336, p. 89]. This strat@y leadsto some
interestingpossibilities.If, for instanceanodeis slightly misalignedwith othernodeghen
this might expressan uncertaintyaboutwhetherthis nodeis actually part of this relation-
ship. In otherwordsit expresseglassificatiorwithin relationshipswheresomenodesare

41As pointedoutto meby Veith Risak.
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morerelatedthanothers.Nodesmay appeairin differentcontexts throughmultiple spatial
referencego the sameunderlyingcontent,while authorsmay use”any unit of text asa
new elementin anexpandingvocahulary of signs”[68], citedin [336, p. 89]. Millard etal.
summarizespatialhypertet in a conceptuamodel:

"Nodes can be aggreyated(visually) thus building collectionsof related
objects. Compositesare the visual representationsf thesecollections,they
alsohave visualcharacteristicandthereforecanalsobe aggrgatednto other
compositesalthoughthis relationshipmay not be circular. Thesecollections
aretyped,i.e. they mayform lists, matrixes,sets stacksetc. This effectstheir
visual presentatiorbut also actsas an organizationalaid, addingboth order
andinternalstructureto the collections”[362, p. 95].

Spatialhypertext hasarisenthroughexperiencesvith applicationghatexplore alternatve
structuredor contentandapplicationsn whichthedomainstructurds notwell understood
at the outset. In situationsthat promisechangesduring the courseof a task'? and the
blurring of therolesof reader andauthorshipthis approachis mostvaluable:

"Spatial hypertet is mostappropriatewhenthereis no distinction between
readersandwriters, andmore prescriptve designmethodsmight hamperex-
ploratorystructuring”[336, p. 89].

Many of theseapplicationsnvolve the collection,comprehensiorandinterpretatiorof di-
versematerialspftencollaboratve efforts, cf. [449. SystemsuchasAquanettheVirtual
NotebookSystem,NoteCardsVIKI andVKB allow structureto emege very gradually
aspeoplework with the visual characteristicand spatialpositionsof symbols "Spatial
hypertext is thusinherentlyflexible, decidedlylessformal thanothermodelsof hypertext,
andreadily supportsvolatility andchange”[336, p. 91]. The flexibility resultsfrom the
combinationbetweena pictorial language naturallanguage(full-text) andthe hypertext
concept.

Aquanetusesrelationsratherthanlinks: Links may be describedasdisjunctive substruc-
turing, in contrasto relationswhich areconjunctive: whereasa usermaytypically choose
ary link outfrom alexia, arelationexistsamongall of its slots: "Disjunctive substructuring
is 'or-based’but conjunctive substructurings 'and-based”[449. Rosenbey himselfpro-
posesa conceptcalled simultaneitieswhich have unnamedstructurallyequalslots[448].
In this system the actemeconsistsof moving the mousecursoramongdifferentno-click
hot-spots gachof which opensa differentslot, or moving the mousecursorout of all of
thesehot-spotswhich closesthe simultaneity

VIKI includesspatialaggreyates(i.e. piles), cf. [33§. The acteme(still in Rosenbay’s
terminology seesection3.4.2 hereis to click on a partially obscurecelementof a spatial
aggrejate,bringing it forward wherethe whole objectis visible. Both spatialaggrejates
andsimultaneitiesareconjunctive andnon-directional.

Storyspaceffers,in additionto corventionallinks, spatialplacemenbf "spaces’in amap
view, cf. [265, whenopeninga spacemayreveala lexia or afurthermap. Spacesisedin
this way resemblepilesand”the actemds openinga space’[449.

Anotherform of spatialhypertext substructurés the set. HyperSetusedan explicit formal
setparadigm,andVIKI incorporatesets(called collections)asa substructuringnethod,
cf. [413, [336. For Rosenbay, "set-basedictemesncludechoosinga supersefpossibly
closingthe currentelement)or openingone of the elementsof a set. Setsoffer a quite

425eesection3.1.150n the genesiof the spatialhypertet approactandsection3.2.2on groupvare
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complicatedpicture. Thereis aclearnotionof 'up’ and’down’ (up to supersetdown from
setto elementmakingsetssomeavhatdirectional.Choosinga superseis arguablydisjunc-
tive; whetheropeningan elementis conjunctive or disjunctive will dependon the specific
hypertext” [449. Any spatialsystemhasto make all of theserelationshipsxplicit in the
systemsothat queriescanbe madeof the informationandthat visualinformationcanbe
storedeconomically To this endmary systemsusespatialparserdo corvert theimplicit
spatialrelationshipsnto explicit associationsvithin the system It is this parsetthatrecog-
nizestheway in which nodeshave beenlain dowvn anddecideson anappropriatestructure
to storetheinformationsuchasalist or aset,cf. [485, [363 p. 95]. Geometrically-based
relationshipsarisefrom spatialconfigurationsf nodes "Nodesmay be closeto or ontop
of eachother (be proximate);nodesmay be under over, to the left of, or to the right of
oneanother(shav deliberatealignmentin eitherthe x or y dimension);or nodesmay be
clusteredr grouped(setapartfrom otherelementof aspace)’133€].

In document-centerddypertext, spatialrelationshipsanbe visualizedby intensityof link
colors: the color of the link marker fadesin correlationwith the spatialdistanceof the
node Yet, this scalabledistancamustnot be confusedwith thelevelsin a hierarchicalkree
structure.lt hasalsobeenproposedhatdistancein a hypertet is betterconceptualizeéh
termsof time to getto a destinatiomode measuredby the numberof clicks, or numberof
hierarchicalevelsthatneedto betraversedcf. [49Q.

The omnipresentlesktopmetaphorin today’s graphicaluserinterfaces(GUIs) playsan
ambiguougolein thefurtherspatializatiorof hypertext. Thus,until the adwentof feasible
VR solutions,the spatialhypertet systemshave to dealwith the restrictionsof the two-
and-a-half-dimensionalitgf the GUI desktop:Windows canberaised pilescanbe made,
relief buttonscanbe pusheddown, but the "computerscreenhowever, is a vertical plane.
We canthereforenot be decevedby expressiondik e 'at thebottom’ or 'at thetop’. These
do not referto depthbelow the surface,but to thelower andupperpartof thescreer. .. ]
The origo of personaldeixis, the 'here’, is naturally situatedby the window wherethe
actiontakesplace”[247, p. 566-67]. Using the desktopmetaphorfor vertical computer
screensneangurningtables. By force of gravity, objectscanonly sit on top of thetable
surface arrangedsideby sidein acertainorderor in heapsandpilesontop of oneanother
but they cannoffloatin spacecf. [18], [336. Aswewill seeifting thedesktopn afronto-
parallelpositionalsoinvolvestheneedto organizeits contentin accordancéo theviewer’s
uprightbody; cf. [384].

Furthermoregxceptfor the "clean up my desktop”functionthatneatlyarrangeshe desk-
topicons thecurrentoperatingsystemslo not take any accouniof howthe GUI iconsare
arrangeddn the desktopor within the windows. Again, the virtual desktopdoesnot dis-
play ary distancein thethird dimensionjt is flat. Accordingto the sticky-notemetaphor
the objectson its surfaceareindefinitely thin, andthe spatialdistancebetweenpiled ob-
jectscannotbe measuredThe obvious conflict with thewindow-metaphorwhich implies
a depthof space seemdo have little influenceon most GUI-basedinformationsystems.
But in a systemthatbuilds uponthe constructionof informationby creatingflexible rela-
tionshipsandthe“space”in which this actiontakesplace,cf. [337], the multiple metaphor
mismatchegould be a threat. Having saidthat, onemustadmitthat spatialhypertet sys-
temsdo not requirearigid adherenceo a strict two-dimensionatopology: In this aspect,
spatialhypertets functionlik e collages— anachievementof SyntheticCubism— portray-
ing spaceasa total object, cf. [455, [201, Collage]. While the inventionof the collage
may have reintggratedtheimageby drawing it out of fictive depthandflatteningit against
the surfaceassilhouettesjt did not solve the questionof composition. Eachprojection
of animage-— flat asit may be— suchasanobjectin a spatialhypertet system,a pasted
imitation-woodgrainwallpaperon a drawing, or awovenflower on a medieval tapestryis
partof two differentreferencesystemsEvenin earlymedieval art, which seemdo bebased
mainly on semanticprinciples(size correspondso importance groupingto relationships
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etc.),the mechaniaeproductiorof spatialrelationshipsvasalwayslinkedto the arrange-
mentof formson the pictureplane— in otherwords— the compositioncf. [410,509. In
ordermaletheir pictureswork, artistshave beensacrificingspatialrelationsto theaesthetic
normsof themediumfor centuries.

The reasonfor this semanticviolation is embeddedn the natureof the humaneye, an

interactive sensorthat demandsa certain organizationof the pictorial field, a balanced
composition. In a balanceccompositionall suchfactorsas shape weight, direction,and

locationare mutually determinecdby eachotherin sucha way thatno changeseemspos-

sible, andthe whole assumeshe characteof “necessity”of all parts,cf. [17]. Thisrule

doesnotonly applyto fine art, it hasalwaysshapedur daily livesbut hasonly beencan-

onizedby graphicdesignersincethe beginningsof modernadwertisementn thetwenties,
cf. [359,18].43

Pohland Pumgathoferhave shavn that peoplealsotry to organizeinformationto make it
look “right”: In experimentsconcerningthe authoringprocessof hypertext documents,
their studentshave spenta significantamountof time to arrangingnodeson an overvien
map, “an indicationfor the importanceof the visualizationof informationin hypertet,”
[422. The humanneedto composeobjectson a surfaceis boundto interferewith hy-
brid actities lik e the collaboratve constructionof meaning(in which the spacemustbe
intelligible to a numberof people).But wheredoesthis desirecomefrom?

In his reflectionson theinnocenteye, Dantopointsout that someanimals(suchasdoves)
have pictorial competencébut thatthey cancategorizeonly whatthey know), cf. [120, pp.
25-28]. Elkins claimsthatnonartor non-Westernmagestendto bejustas“perceptual’as
Westernart, cf. [160. Psychologistdiave shovn thatadynamiccenteris invariablypresent
in every visual field, but that humanbeingsexperiencethe world as being anisotropic,
or non-symmetrical:*Unlik e the spaceof the physicists,the phenomenologist etheris
heavier at the bottomthanit is at the top, denseilin the backof objectsthanit is in front
of them,anddifferenton the right sidethanon theleft,” [66, p. 89]. Arnheim proposed
thattheinteractionof thesetwo tendencieswhich hecallscentricandeccentridendencies,
represents fundamentataskof life andthatin almostevery practicalcaseboth systems
areatwork, cf. [18]. He claimsthataframedeterminests own contentandestablishegs
own centersimply throughthe dynamicinteractionof the four sides— a centerbasedon
visual equilibriumandonly roughly coincidingwith the geometriccenter In otherwords,
rotating a spatialhypertet altersits meaning Furthermore certainshapeshave certain
functionsin acomposition:A roundshapes socompleteandstablein itself thatit adapts
itself badly to the context of a composition,an oval is prescribedby the demandof the
settingit bedeckgatherthanthoseof the compositionit enclosesa geometricallycorrect
squarelooks too high. While the latter phenomenoris dueto the anisotropy of space,
which makesus overestimatealistancesn the vertical, othervisual phenomendave to do
with inducedspatialrelationsof shapessuchasdepthby color or depthby overlapping
(figure 3.11): Four simpleshapesA, B, C andD arearrangedn two differentways, (a)
and(b). While the shape®f (a) seemto belying on the samepicture plain, they suggest
a spatialdepthin (b). Notethatthe shapesA andC, whoselines continuestraightat the
point of confrontation areplacedin theforegroundby our vision.

The semanticrelationssuggestedby our “creative eye” may be unintendedpr evennon-
existentandour interpretationof visualinformationrelieson assumptionsve know to be
falsebut cannotchange:Whereaghe explicit transitionsfrom onelocality to anotherare
part of ary hypertet, that doesnot meanthat spatial hypertect is immuneto the need
for composition,for corventionalspatialtopologiesmay apply locally. Thus, even the
“multiplanarity” of openinga collection(e.g. in VIKI) to fill the window doesnot inhibit
thedependencef semantiaelationson the composition.

“3Theseprinciples,of coursehave beenportedto Webdesign cf. [45§).
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(a) Shapeslo not suggesbverlapping. (b) Shapesuggesbverlapping.

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

Keepingthisin mind, let usgo backto the artists’ studiosfor a moment:By soakingtheir
paintinto the carvas, BarnettNewman and Mark Rothko avoided the connotationsof a
discretdayerof paintontop of the surface(futureresearckcouldincludea comparisorof
their soaled carvaseswith the transparentext fields of Visual KnowledgeBuilder). And
with anew kind of flathesggainedfrom a darkened value-mufling color, the omissionof
the frame andtheir meresize, Newman’s painting escapedhe “object” associationshat
normally attachthemselesto the easelpicture. Newman’s works have to be called,asart
critic Greenbeg pointedout, “fields”, cf. [201, AmericanType Painting]. JacksorPollock
had paintedhis drippingshorizontallyon the floor but lifted themup to judgetheir visual
qualities,cf. [454. In someworks of Mondrian,“neitherthe compositionasa whole nor
ary of its partsis permittedto actasa centeraroundwhich the neighboringshapesnight
organizehierarchically' [18].

But how canthesefindingsbe adoptedo explain the tensionbetweerspatialhypermedia
systemgqthe working interpretve structuresandthe virtual desktop(the finishedpresen-
tationalstructure)?If it is true that the frame establisheshe pictureandthat an objectis
alwayscomparedo its surroundingsary effort to solve the conflict betweenthe needof
the "eye” for a compositionalbalanceandthe needof the "mind” for semanticrelations
hasto focuson the involvementof the userwith the system.Spatialorientationinfluences
theway the objectis perceved,cf. [18].

Spatialhypertext, beforesettingout for the stormywatersof the third dimension(which,
again,hasalreadybeenexplored by installationartistsin the last decades)will have to
undepgo a questioningprocessesiWe will have to contemplaténow to create‘information
fields”, insteadof framedpicture planes(while VIKI ’s collectionssene this purposen a
certainway, the window metaphors frame always pulls back the view andthereforein-
hibits the necessargpceanideelingthatis neededo overcomethe power of composition).
In Arnheim’s words, only the blue sky hasno compositionand no center cf. [18]. For
only if heis “in the picture” (Pollock),canthe userof a spatialhypertext systemsuppress
“the modestsatishction experiencedby a housemaidvho arrangesknickknackson the
mantelpieceén symmetricalbrder”,[17].

Oncethe interfaceloosesits object-like characterthe desireto structureit by meansof
compositionmay becomemarginal. On a conceptionalevel, the multiple desktopsused
in the Linux GraphicalUserInterfacemight sene asa point of departureor this journey.
Technicalexperimentsmight involve over-dimensionakouch screensor other projection
techniques. It seemspromisingto perform studieswith horizontalmonitors, reflecting
Walter Benjamins distinction betweenpainting, the “longitudinal cut” of representation
anddrawing, thesymbolic“transwersalcut” thatenclosesigns,cf. [45]. Theaim, however,
is to enablethe creationof meaningaccordingto semantic- not aesthetic- principles.
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Futureinputsanddevelopmentswill probablyconcentrat®nthe SevenDirectionsfor Spa-
tial Hypertext Reseath draftedout by Shipman[483 for the First Workshopon Spatial
Hypertext.

In herpositionpapeffor thisworkshop Mancinidravstwo parallelsbetweerspatialhyper
text systemsandcinematiclanguage betweenthe visual shapesisedin spatialhypertext
systemsandthe iconic natureof the minimal units of a film, the shot; betweerthe loose
relationshipsof adjacentypertext nodesandthe transitionbetweenrthe cinematographic
shotscf. [330.

3.4.4 Time-basedHypermedia

Mark Bernstein55] describesa seriesof structureghatarederivedfrom extantinstances
of hypertextual practice. Thesestructureseachconceved of asthe outcomeof a seriesof
nodalrelations beararemarkablesimilarity to thepatternr rhythmsadoptedn cinematic
narrative. However, the main differencebetweenMark Bernsteins Patternsof Hypertet
andthe patterneemployed by cinemais that:

"Films by their very natureare literal, temporally controlledlinear se-
guencesunlike whatis pragmaticallyunderstoodo be hypertet wheremul-
tilinearity retainsan ideality actively soughtby mary. Hypertet, unlike tra-
ditional cinema,providesfor nodesthat can be reused,or reappearin ary
particularpatternandthis practiceof reuseor repetitionis oneof theprincipal
methodologiegmployedin hypertext writing (andreading)”[361].

While anindividual nodesharessimilar qualitiesto the cinematicshot, "it is the devel-
opmentof syntagmaticseriesthat concernsypertext narration,whetherfiction or nonfic-
tion” [361; cf. [329.

Time-basedhypermediahasintegratednypertet functionalityinto film (or video)andmu-
sic (or sound,in general):In respecbf how to link within, out of, andinto videofiles, the
earliestapproacheandexperiencehave beenmadewith the InterVideosystem thework
with the Elastic Charles projectand The Interactive Kon-Tiki Museum cf. [205, [74],
[320. Brgndmoand DavenportusedMicons (moving iconsthattake the form of a short
digital sampleof the contentsof the video they are usedto representpaslink indicators
within videosequences*Whenlinking from videoto video,a Micon appear®n thevideo
screerasthelink it representbecomeselevantanddisappearsncethelink is no longer
relevant” [74]. To developa device pointing out of a video sequencdy meansof an os-
tensve referenceliestal borroveda corventionfrom the Apple MacintoshGUI: "When
a documentis openedor closed,the relationshipor link betweenthe documentwindow
andtheiconrepresentingt is visualizedby a moving rectanglezoomingin or outbetween
thetwo positions.[The Interactve Kon-Tiki Museum]projectadoptecdthis conventionto
visualizetherelationshipbetweera partof avideosequenceéescribinga specifictopicand
the buttonthatlinks to further informationaboutthis topic;,’ [320 p. 221]. Thejumpto
specificpointswithin a longervideo sequenceor linking into video, is rathera technical
guestionghana problemof hypermediahetoric

The mostdifficult implementatiortaskfor Liestgl, wasthe linking out of videointo text:
"This problem,which demandedn aestheticor even rhetoricalsolution, was causedoy

44The minimal linguistic unit of naturallanguages the phonemea symbolicnon signifying differential el-
ement,whosecombinationgeneratesnorphemesuccessiely articulatedto generatehe enunciation.The cin-
ematicminimal linguistic unit is the shot,aniconic andindexical semanticallyrich elementwhich, in semiotic
terms,is theequialentof alinguistic enunciation’[330; cf. [355.
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moving from adynamicto astaticmode andthe solutionwasto give thetext nodedynamic
qualities”[320, p. 220].

Hardmanet al. [216 modifiedthe Dexter Model to adeptit for dynamictemporalmedia
suchasvideo or audiorecordingsandaddtemporalconstraintgo its scope.The Amster
dam Hypertext Model (AHM) supportssynchronizatioramongcomponentdy synchro-
nizationarcs(figure 3.12.

[a]
o — » -
4 - R I?
e start-offset 1 anchor —a link £, synchronization arc

Figure3.12: AHM componentandtiming relations.Source]216 p. 58]

However, Auffret et al. [20] claim that, even customizedthe traditional Dexter-like ap-

proachis still inadequatdor hypermediaauthoringsystems.They proposea modelthat

is basedon the conceptof structureddocumentgcf. [18() whereary sourcedocument
availablein thearchiesis referredto by usinga structued representatiorof its content:
"Theserepresentationsanthenbe usedasa basisfor linking. [...] Oncethisinterrelated
network of structureddocumentds created,t canbe browsedby usersasa hypermedia
application”[20, p. 172]. Similar approachemclude(SMIL) and(HyTime).

Thegeneraproblemsof linking in hypermedidave beendiscussedby Landav [303 who
establishearhetoricof arrivalanddeparture He stressetheimportanceof orientationand
theneedalwaysto providetheusermwith appropriateontextualinformationwhendeparting
andarriving atnodes

Someof the issuesdescribedabore also apply to the field of auditory hypermedia Ob-
viously, the HCI to activateauditorylinks hasto be differentfrom Micons, becauseyou
cannotclick easily on a sound. From a semioticviewpoint, musicis a pansemioticsys-
tem and its notation(or musicalsemiography)xould sene for docking link anchors cf.
[57,399 194]. Blackhurn/DeRoure[26] concentraten contentbasedretrieval andnavi-
gationin music,but the questionof the auditorylink marker still seemgo be anopenfield
of research.However, thereis arich experiencewith this kind of systemsrom building
non-visualhypermediasystemdor blind userswhich canbe applied,cf. [367], [255.

3.4.5 PersonalizableHypertext and Adaptive Systems

Althoughthe memex wasconceveda personamachinethetopic of personahyperspaces
hasnot beenexaminedanddevelopedasextensiely asmight be expected.Accordingto
Cunliffe [114, p. 30f.], a personalisabldnypertext might include the ability of the user
to addlinks, new link typesand annotationgo links, ranking, interfacefeaturesand so
on, allowing themto imposetheir own structuresover the informationspaceandcreatea
hypertext basedn personahssociations:
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"The usersmaybeableto createandmaintainandevolve their own struc-
tureswithin the context of the broaderhypertet structure,perhapsnaming
anddefiningtheir own landmarksthat have personakelevance. They maybe
ablecreatetheir own toolsfor manipulatingthatspacewithin a setof general
tools providedto them, including autonomusor semiautonomuagent-based
tools”[114, p. 30].

Theresultinghypertet system,n termsof bothits contentandits functionality would be
relatedmoredirectly to the needf usersandtheir tasks.This type of systencouldfinally
leadto theblurring of traditionaldistinctionsbetweerreadersandwriters, cf. [31,268 304,
539

The alternatve to providing userswith a truly personalisabléypertet is to provide an
adaptve systemwherethe personalisatiors system-controlledatherthanusercontrolled.
An adaptive systemmay be an appropriateapproachwherethe hyperspacés reasonably
large and the intendedusershave differentgoalsand knowledge. The WWW hasbeen
citedasa prime example,cf. [186, 114]. Adaptive systemshave typically focusedon the
adaptve presentatiomf contentandof links, or on adaptingthe userinterface for example
in termsof themodalityused contentorganizationjanguagestyleandlinguistic choice$®.
Of course conditionallinks and personalizedystemdaave a greatpotentialfor hypertext
andlearning(seesection3.2.1) andeCommercésectior4.7.1).

3.5 Hypertext Semiotics

Semioticshasbeenappliedto thenotionof thelnternetasa globalnetwork, aphenomenon
of wired life, andthe unboundedgself-omganizing, rhizomatic natureof cyberspacecf.
[524, 31, 33,106,150, 240. This kind of semioticresearct® will be treatedin chap-
ter 4, especiallysection4.3. Semioticshas also enteredthe realmsof ComputerSci-
encevia Andersens ComputerSemiotics[9] and other approachese.g. programming
languagesSemioticEngineeringArtificial IntelligenceandComputationaSemiotics cf.
[203 501,372,373 264,127,398 426,532 555. To broaderntraditionalviews andto look
in new directionsfor inspiration,guidanceandlessonss becomingnoreandmorenatural
for thosehypermediacomputerscienceandstructuralcomputingscientistswho wantto
positionthemseles”and the larger communitycloserto the humanitiesghanto engineer
ing. Onedifficulty we ascomputerscientistsfaceis that we have never beentrainedto
reflectuponour own field or the methodologiesve use”, [403 p. 183]; cf. [9, 404 432
This dissertatiorcanbe seenmaspartof this effort, although(or, rather:because)he author
doesnotconsidethimselfacomputeiscientist. My approachs trans-andmultidisciplinary
andincludeseconomic philosophicalandaestheticviewpoints. Besideshe presentation
of concretefindingsandtheir applicationon the phenomenaf eCommercetheintention
of thiswork is to fertilize thefield of Hypertext Semioticsor futureresearchA field which
is still minedwith terminology-mismatchest hasunknavn borderlines andis crowded
with short-sightedyold-minersdiggingfor quick results.

45|n theMiddle Ages,prayerbookswerepersonalizedor their noblecomissionersvith their portraits,person-
alizedcalendarsetc. At the climax of this bibliographichoom,PopeBenedictXlll (1394-1423komissionedhe
Avignon Pontificalwith an”adaptve userinterface” for him: Eachparagrapts initial hadanimportantfunction
for the Popein thematterof ceremoniaprocedure!The manuscripgave him atext whichtold him whathemust
sayfor whatpurposethatis blessinga stoleor anunor abishop.Butit did nottell him certainotherthingswhich
heneededo know, suchaswhetherto sit, or stand,or to wearhis mitre. Sothe pictureswerean essentiapartof
themanuscriptandin this examplethe directionsto the artistswere,passedn by the artistvia hisimage”[7, p.
71]. This manuscripis anotherexampleof the potentialandflexibility derived from a combinationof text and
image seesection40.

46This researchhasto be distinguishedfrom what SgrenBrier labelled as cybersemiotics:an approachto
cognition,especiallyin ethologyandbiosemioticsef. [72,271].



CHAPTER3. HYPERTEXT THEORY 102

In the tradition of hypertext researchn the early 1990s, several theoreticalapproaches
have narroved the gap betweensemioticsand hypertet theory However, the rise of the
WWW andavastneedfor technicalsolutionsmight have inhibitedthe growth of abroader
basisfor Hypertext Semiotics. Despitevaluablecontributions (e.g. [399 398 434, 383
332) in thefield, a lot of researcthasto be doneto establisha firm fundamentfor this
kind of analyticthinking. | hopethatthe presentdissertatiorwill be seenasan integral
partof this generaland multidisciplinaryapproach.While similar approacheglik e Karin
Wenz's work*’) mostly remainin the theoreticalrealmsof linguisticsand critical theory
my findings(accordingto therequirement®f a dissertationwritten atthe

ViennaUniversity of Economicsand BusinessAdministration,WU Wien) will be applied
to thecommerciakphereof hypertet, or, eCommerceseesection4.7.

Semioticshas often beenappliedto computersciencein the field of interface design,
e.g.[14,127,426,333. As building ever faster cheapersmaller more robust etc. ma-
chinesandapplicationds animportantbranchof computersciencethis developmentand
the growing accessibilityof PCs)fostersthe needto bring manand machinecloserto-

gether Accordingto Keelerand Denning,the developmentof multimediagivesinterface
designershe ultimatechallengeo developinterfacetechnologythatwill simulatehuman-
to-humancommunication Referringto Peirces semioticconcept,they try to answerthe
guestiorwhetherhumancommunicatiortheorycantreatthe conceptuatleficiencief in-

terfacedesignphilosophy cf. [272. Andersenhowever, insiststhat, althoughthereare
someresemblancebetweenthe systemconceptsof ComputerScienceand Linguistics,
"the conceptsannotbe considereddentical,andthereforecomputersannotplay therole
of participantin acommunicatie processlnsteadthey areassignedherole of amedium
for communicatiorbetweerhumanusers. A computersystems describecdhsa calculusof

empty expressiorunits, someof which canbe part of the sign systemthatemegeswhen
the systemis usedand interpretedby humans”[9, p. 134]. This opinion is sharedby

otherswho have developedsemioticapproacheghat perceve the users work at interface
asa communicationact betweendesignersand users,using the computeras a medium,
cf. [372,127,11,128 42€]. In section2.9, | have linked the psychoanalytiaotion of the
computerasatransitionalsubjectand Bahr’s view of machinesasactive counterpartshat
raiseour receptie sensualityto superhumarevels. Analyzing hypertet asa sign system
is not a mereextensionof the semioticprojectfor the sale of completeness;ather this

approactpromisesnsightsthatcanhelpto make thatmediumamoreuseful,intuitive, rich

andproductive one:

"As opposedto ary form of sequentialclosedcommunicationshyper
mediarequiresmeansfor and ways of generatingan infinity of meaningful
interpretations.A non-linearstructureis, afterall, a graphconstitutedfrom
nodesandlinks. The semioticlevel of suchnodesandlinks is quite abstract,
but without a goodunderstandin@f thesecommunicationaéntities,we will
never exercisean efficient commandof the processf generatinghe infinity
of meaningfulinterpretations374.

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

4"Wenz,like Landav andmary otherimportantfiguresin the HT researclkcommunity comefrom a literary
studiesbackground.The complimentarystring of work is doneby computerscientistswhile otherapproaches
includefilm andphototheory The presendissertatioris shapedy my own fields of researchat the interfaceof
art history imagetheory economicsandinformationmanagement.
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e.g. theuseof avirtual sunandvirtual shadevs to shav the passingof time or usingdif-
ferentsizesfor informationobjectsaccordingo their size,cf. [505. "A spatializedvirtual
spaceallows moving objectscloserof fartherfrom the user Objectsthatareimportantfor
the presentwork shouldbe closerthanothers.This spatializationieadsto the extensionof
the desktopspaceo room,houseor city spaces[142, p. 76]; seealsosection3.4.3

In fact, mankindshareghis spatialorientationwith other specieshut is separatedrom
thembecauset is a "speaking-being’(I'étre parlant,or parlétre),cf. [30(. Ipsenclaims
thatspatialdeixisfalls backon vocahulary describingaterality (left/right), verticality (ab-
ove/belav) andsagittality(front/back). The mostimportantsemanticaxis,howvever, seems
to be close/distant:Ethnologistshave found that societiesdependupon this dichotomy
in the structuringof their mythology villages, hunting techniques seasonamigrations,
marriagepolicies, etc. andLévi-Strausshaselaboratechis structuralanthropologyon the
basisof the proximity axis, cf. [31€. Thedifferenceof closeanddistant,or self andother,
is the first spatial/semanticrelationa child hasto learn. In the early stage,transitional
objectsmediatebetweertheselfandtheworld, cf. [546. Thedialecticalrelationof the”I”
to the”you” is developedonly at a later stage?®

Sometheoristsasserthat, unlike verballanguagethevisualimageis not suitedto exposi-
tion (e.q.[416,2.291];[193 p. 138,175];[307, p. 88]). In thatlogocentricview, syntagms
aredefinedpurelyassequentiabr temporal'chains’ (seefigure 2.3on page27). Chandler
arguesthatspatialrelationsarealsosyntagmatic:

"Whilst mostobviously associateavith art and photographythey areno
lessstructurallyimportantalongsidgemporalsyntagmsn mediasuchastele-
vision, cinemaandthe World Wide Weh Unlike sequentiabyntagmatiae-
lations,which areessentiallyaboutbeforeandafter, spatialsyntagmatiaela-
tionsinclude: above/belav, in front/behind close/distantieft/right (which can
also have sequentialsignificance),north/south/east/wesgnd inside/outside
(or centre/periphery)[95, SyntagmatidAnalysis].

Suchstructuralrelationshipsare not semanticallyneutral. Geoge Lakoff andMark John-
son have shavn how fundamental'orientationalmetaphors’are routinely linked to key
conceptsn aculture,cf. [307.4°

Theseaspectf dimensionalityalso refer to textual environments,where”we find the
semioticparadoxof the (linear) text asathree-dimensionapace’[247, p, 560]. Accord-
ing to Wenz[538, Lotman’s thesis,which saysthat thereare certainparallelsbetween
consciousnessi#culture points to the capacityof texts to represenbour perceptionof

space. Signsof spacein texts are productsof a complex processof linearizationwhich

have to transformthree-dimensionadpaceinto linear andthereforeone-dimensionalan-

guage.Thetermsignspacegefersto thepossibility of texts to createtheir own spacesn a
metaphoricakense.

Spatialmetaphorsisedin referringto the written text or to passagewithin thetext create
atextual spacewith placessuchasabove, andbelow, center andmargin. Theseconcepts

48Emile Bervenistearguedthatlanguageis possibleonly becauseachspealer setshimselfup asa subjectby
referringto himselfas’l’ in his discourse Becausef this,’I’ positsanothempersonthe onewho, beingasheis
completelyexteriorto ‘'me’, becomesny echoto whom| say’you’ andwho says'you’ to me”. For Berveniste,
neitherof thesetermscanbe consideredvithout the other: "they arecomplementary. ..] andat the sametime
they arereversible”, cf. [46, p. 225] and Rotmans$ extensionof this conceptin [451, p. 30]. The conneion to
thespatialdimensioncanbe shavn by the socialphenomenothatthe personwho sitsdown first definesall other
relations.

49The metaphor in general,”is penasive in everydaylife, notjustin languagebut in thoughtand action.
Our ordinary conceptualystem,in termsof which we both think and act, is fundamentallymetaphoricain
nature”[302 p. 3]. For Wenz,’metaphoris notjust a figure of speectandalinguistic phenomenorhut includes
acognitive dimension”[538, p. 576].
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referto the physicalandlogical form of thewrittentext: theshapeasit appear®nthepage
andthetextual structuretself, cf. [538 247]: "Writing is alwaysspatial,andeachtechnol-
ogy in thehistoryof writing (e.g.claytablet,the papyrusroll, the code, the printedbook)
haspresentedvritersandreadersvith adifferentspaceo exploit” [68]. Readergorm men-
tal representationsf a paperdocument structurein termsof spatiallocationandoverall
organization:Suchrepresentationsr modelsarederivedfrom yearsof exposureto thein-

formationtype(e.g.academigournalarticles)or canbeformedin the caseof spatialrecall
from a quick scanof the material: "Such modelsare usefulin termsof predictingwhere
informationwill befoundor evenwhattype of informationis available. Consideratiorof

existing modelsis vital in the designof new versionsso asto avoid designingagainstthe
intendedusers’views of how theinformationshouldbe organized”[144, p. 100].

On the onehandwe have the two-dimensionalityof the pageor of the screerwith its (vi-
sual)borderspntheotherhandthereis theone-dimensiondinearity of speectandwriting,
asfarastheresultof thelinearizationprocesss concernedandthe one-dimensionalityf
readingin the sequencef time. At the intersectionbetweenspaceandtime, we arecon-
frontedwith "the semioticparadoxof the spatialnatureof thetext” [40( which contrasts
with thelinearity of speechin its temporality The metaphor®f thewritten text with loci to
whichwe canreferillustratethatthetext is percevedasa staticspacelt hasmacro-tetual
structuressuchaschapterssectionsheadingsparagraphgootnotesetc.andis bounded
by mamins,atop, anda bottomto which thetext makesreferencecf. [538 p. 579]. Such
referencegonstructtonnectiondbetweerdifferentpassagem thetext which aresemanti-
cally connectedut separatedn the surfacestructurein the linearizingof complec ideas.
Thus,thereadingprocesdollowsthelinearorderingfrom thebeginningto theendandcan
becomparedo away from a startingpointto agoal,cf. [538 p. 577].

Philosopherdrom Hobbesto Derridahave pointedout thatthereis no stoppingthe gen-
erationof meaningby contiguity, and spatialadjacenyg allows uncontrollablecontigui-
ties. While physicalspaceallows for unintendedadjacenciesn a standarchodeanddink
hypertext, nothingis officially next to anything elseuntil alink is createdgf. [284] In such
hypertets, all connectionsresupposedo beintentional. Thereshouldbeno unavoidable
anduncontrollableadjacenciesuchasoccurin physicalspaceg.g. if a barbershophap-
pensto belocatedbesides café,the costumercanbe seneda coffeewhile waiting. Or, to
cite Kolb’sexample:

"In anoffice building thesuitejustnext doormaybe’miles away’ in terms
of its function, sothattrajectoriesof actionthat passthroughmy office never
go throughthe one next door, yet becausehe two officesare physically ad-
jacent,otherkinds of interactionwill develop. Evenif the emplojeesnever
eatlunchtogetheror never speakto oneanotherthecontrastbetweerthetwo
officeswill still function as an overtoneof meaningon their official mean-
ings” [284].

Theremay be adjaceny effectsalsoin hypertets, dueto window locationandotherac-
cidentsof implementationaswell asthe unavoidableeffectsof linguistic echoesandas-
sociations. If the nodeanddink hypertet includesan overvien or map, thentheremay
be additionalmodesof accidentaladjaceng within that presentation.Furthermore tex-

tual linearity is morethanmeresequencelt dependsn deviceswhich provide cohesion,
suchasdeixis, anaphoraor readerinstructionsof the type "see above”. Thesecohesie
devices constructlarger syntacticentitieswhich are hierarchicallystructuredandin sum
leadto macro-textual® structurescf. [538 p. 579]. Thesestructurescanbe compared

50justasthe readerof a linear documentonstructsa local andglobal mentalrepresentationf the document,
the authorof alinear documentusescuesboth at the local andat the global levels, "dividing the documeninto
chapterssectionsparagraphssentencesyordsetc. This facilitatescomprehensioandnavigation” [518].
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to landmarks(seesection3.7 on navigation) which provide the readerwith information
concerninghis or her whereabouts.The text describedn topologicalterms, consistsof

units and connectiondbetweenthem. Note the ethymologicalconnectionbetweentopos
— the place— andthe topic, or subject,which indicatesa strongspatiosemantichondin

ourthinking: "With or without the computeywheneerwe write, we write topically” [68].

Furthermoretypographicatonventionwill helpthereadetto predictwhich objectwill fol-

low next: anew section,paragraphpr a new sentenceConnectionby readerinstructions
underminepartly the congruencendlinearity of discourse[538 p. 579].

Here,we think of Langersdistinctionbetweerdiscursve andpresentationdanguage:

"The meaninggiventhroughlanguageare successiely understoodand
gatherednto awholeby theprocessalleddiscourse..” [306, p. 89].

As pointedout in section2.2, discursve in this context meanssequential:Words cannot
be piled oneuponthe other, neithercanthey be arrangedarbitrarily in a sentencdecause
they have to follow a pre-definedgrammar It takestime to form, listento, or readeach
word of a sentenceand only onceyou have perceved the last word of a sentenceyou

know its meaning Langerthoughtthat, evenif ourideasarenested(lik e clothesthatare

drapedarounda body), we have to string themin orderto communicatehemto others,
like hangingthem out to dry on a clothes-line: You place one pieceof languageat a

time ontothe straightline; at the endof the procesghe partsaddup to a whole argument
or proposition,cf. [307, p. 88]. The argumentof hypertet is thatideasdo not have to

be arrangedon a long clothes-line. In fact, hypertet represents variable structurethat

permitsaninterlinked presentatiomf ideas.

Wenz,whois approachingypermediasemioticdrom aliterary studieshackgroundpoints
out that spatialmetaphorf textuality andhypertextuality producea textual spacewhich
guidesthe readers orientationin the procesof reading. For her, metaphoris not just a
figure of speechandalinguistic phenomenorhut includesa cognitive dimensiongcf. [538
p. 576].

Writing and readingleadto awarenes®f linguistic structureand awarenesof language
structure which is a productof writing, andnot a preconditiorfor its development.In the
samesensespatialconfigurationsarenot only a product,but the producerf a cognitive
systemcf. [538 p. 575]. Derridawho positionedwriting asbeingprior to speechdefines
writing notastheactiity of writing, but asthe movementof differentiationof signsystems
(différance.>! Languagelike ary othercodg constitutestself asa texture of differences:

"Dif ferenceandoppositionarethecognitive foundationsf semiosisandthere-
fore the preconditionfor every semioticcoding. Thisis a processwvhich leads
to an unboundedeferring of signs. Writing in Derrida’s sensecreatesnet-
works by ’'spacingof speech’andcanbeinterpretedasa metaphorof the hu-
manmind” [538 p. 575], cf. [135; seesection2.8.

Studiesthatformalizetheir view of the Web asa graph”ignore the text andothercontent
in pagesfocusinginsteadon the links betweenpages”[73]. Furthermoreformal graph
theorysetsall possiblespatialrepresentationef a graphasequal: As outlinedin section
3.4.1ongraphtheory thethreediagramsof figure 3.6 represenbneandthe samegraph

| follow thoseauthorsinsistingthat a theory of spaceis essentiafor ary advancein hy-
permediadesign,cf. [376, 268 362 449. Spatializationplays an importantrole in the
developmentof new hypertext models,suchasFOHM (cf. [363, 362) thatconcentraten
thenodesandlinks aspartof a (visualandtextual) signsystem:

51Derridasoughtto challengethe phonocentricprivileging of speechover writing in Westernculture andto
demonstratehe instability of this opposition,cf. [135. He alsochallengedhe privileging of the signified over
thesignifier seeingt asa perpetuatiorof thetraditionaloppositionof matterandspirit or substancandthought.
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"With a visual workspace analysisproceedsy manipulatingthe visual
representationsf documentsvhile constructinganinterpretatiorof the task,
domain,and sourcematerials. [...] By enablingthe flexible applicationof
visual attributes, the workspaceallows the codingsto evolve with the users
understandin@f their taskand domain. Over the courseof an analysis this
oftenleadsto theemegenceof avisuallanguage'1484.

Therenaissancef theimage(describedn section2.7) foundits way into hypertext theory
alsovia spatialhypertext: In their surwey, [335 noticedthat authorssometimegreferto
expressrelationshipsamongnodesby usinggeometriccueslik e proximity andalignment,
andvisual cueslik e graphicalsimilarity: "Thesegeometricandvisual cuescorrespondo
Bertin’s notion of planarandretinal variables. By combininggeometricandvisual cues,
authoramaybuild up surprisinglycomplex hypertet structures336. Thework they refer
to is Bertin's Semiolgy of Graphics[57]. Accordingto Bertin, a network becomes map,
if the planarrelationshipshetweenall partsof eachcomponentare representedy their
locationon the plane.Only if nodeshave a "geographicorder”, we may visualizethemin
navigationmaps,otherwisethey staytopologicalconstructsThis constructiorof meaning
doesnot only correspondo our natural semioticervironment,but alsoto our culturalsign
systemsit isimportant,if atext blockin abookprecedesr follows otherlexia; they might
be separatedby otherlexia, anemptypage,or threemorevolumes.In the electronictext,
we have lostthetactile connectiorwith the medium,which usedto indicatethe difference
betweerapaperbackiovel, aleaflet,or abookof threevolumescf. [251,474. Bolter[68]
suggestshathypertet createsanew "writing space” afield whoseboundarieganalways
be expandedvy theintroductionof new material.

Thetracesof texts andimagesmake hypermediaanaugmentedeality, anenrichedreality
in contrastto virtual reality, the 3-dimensionalatrtificial reality. Schulmeistethinks that
the multimediaspaceconsistsof a representatiorspace,a symbol space,and an event
space.

Wexelblat[54( invokestheterm*semanticspace”,anervironmentthatis quite different
from ary physicalor constructed/mappegpacewe know. The natureof this spaceresists
easydefinitionasfamiliar metaphordrom physics,architectureandeverydayexperience
have only limited value here”since it is deeplyconnectedo the productionof meaning
interpretationand otheractiities involving symbols”[268 p. 207]. It become®hvious
thatthis notionof a” semanticspacy. . .] involving symbols”is aproto-semioticone: The
term”symbol is usedin its widestsensgcf. [401, p. 142]) andthe "semantit value of
the signis seenasisolatedfrom its semioticcontext. It is not clearif the authorsreferto
semanticsasthe branchof Semioticsthatis devotedto the study of the relationshipbe-
tweensignsandtheir objects(to be exact: betweerthe signvehiclesandtheir designata).
It seemsrather thatthey referto ”semantit as”relating to meaning”in the mostgeneral
sense.l could not agreemoreto the generalconclusionthat” semanticandarchitectonic
spacexannotbe perfectly reconciled[and that] we shouldaim for systemshat harmo-
nizethetwo aswell aspossible put which acknavledgethe contingenthatureof any such
harmory” [268 p. 215]. Yet, it seemdmportantto placethis conclusionin the semiotic
contet. In this discussionof the roots and aims of Hypertext Semiotics,| believe that
changing”symbol to "sign’ and”semantit to "semiotic” in Kaplan/Moulthrops defi-
nition is morethana mereterminologypurism: Semioticsandthat branchof linguistics
known assemantichiaze acommonconcernwith the meaningof signs,but JohnSturrock
arguesthatwhereassemanticfocuseson what words mean,semioticsis concernedvith
how signsmean,cf. [511, p. 22], [95, 154, 155. With this in mind, let us go backa few
linesin Kaplan/Moulthrops argumentatiorio shown theimpactof this maneuer.

They criticize MarshallandShipmané conceptiorof SpatialHypertext (seesections3.1.15
and3.4.3 asreflectingonly oneaspectof the complex phenomenologwf virtual space:
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Their generalideaof space’tendsto collapseinto the muchnarrover domainof screen
real estate The users manipulationof objectswithin a graphicrepresentatioimplies
somerelatedtransformationin a mentalor linguistic space,but that spaceis accessible
only throughthe representationSpacecomesto be definedin termsof the active window
onadisplayscreen268 p. 207].

So, if Marshall/Shipmars conceptof spatialhypertet invoke architectonicspacein the
context of writing, "semantic[read: semiotic, MN] spaceemegesmore clearly in the
act of readingor reception— thoughsincehypertet tendto blur the roles of readerand
writer, thesedistinctionscannotbe absolute”[268 p. 207]. The semioticspacel impose
on hypertext hasmoreto dowith Lotman’s "semiosphere”a pansemioticspaceoutsideof
which the existenceof semiosiss impossible>?

The conceptof spaceusedin this accountsharedittle of the clarity andunambiguousness
of architectonicspace.As McKnight et al. [348 169-190]obsene, the psycholinguistic
or semanticspaceof atext (electronicor otherwise)cannever berepresenteavith perfect
accurag by ary physicalsystem:"We cannothavigatesemanticspaceatleastnottheway
we navigate physicalervironments,we canonly navigate the physicalinstantiationthat
we develop of the semanticspace”[348 187]. Harpold,who appliesa "semiology [of]
Lacanianflavor” discusse$ypertextual linking asdetour not a definitive trajectoryfrom
departurgoointto arrival point, but anelliptical andfundamentallyuncertaindisplacement.
The hypertextual detour he says,is "a turn arounda placeyou never getto, wheresome-
thing dropsaway betweerthe multiple pathsyou might follow. The consequencef this
falling away is thatthefabric of a hypertet is riddledwith holes”[217, p. 172f.].

As | have laid outin section3.4.1, oneof the mostimportantaxiomsof graphtheory, the
mainreasorfor its functionality in topologicalcalculationds the Achilles’ heelof hyper

text graphs:”In graphtheoryall that mattersis the patternof connectionsthe topology
notthegeometry’[227. Accordingly, thethreediagramsn figure 3.6 all depictthe same
graph Furthermorethedirectedgraphdoesnotshow the”holesin thefabric of hypertet”

Harpoldtalks about. Besideghe navigation of the physicallinks, the readerinterpretsthe
contentof eachnodesyntagmaticallyandbuilds his own paradigmati@associationgwhich
he may, or may not make explicit by authoringannotation®r links). The consideratiorof

semiosisasaforcethatworksbothonthenodeandthelink levelsexplainsthe similarities
betweerhypertet, languageandthought,cf. [25, p. 6-9],[62,521,517,108. Kaplanand
Moulthropcontinue:

"In the directedgraphwe canseeclearly wherewe have comefrom and
wherewe aregoing;but thisis notthe casein semanticspace For every point
of actualarrivalin ahypermedidext, thereareanunspecifiechumberof places
we never getto, alternatve destinationsvhich the systemhaseitherdisclosed
to us, andwhich we have chosemot to visit, or which may be simply unde-
velopedor unexpressedn the currentversionof thetext. Semanticspacesre
n-dimensionalasMcKnight et al. [348 point out, while architectonicspaces
have at bestthreedimensionsandmoreusuallytwo” [268 p. 208].

While architectonispacdincludingtheliquidly architectonispacenf thecomputeiscreen)
is alwayseitheremptyor filled, in semanticspace the default conditionis not definitely

52Thinking in ’ecological’ terms(e.g. biospherespboutthe interactionof different semioticstructuresand
languageded the Russiancultural semioticianYuri Lotmanto coin the term semiospheréo referto "the whole
semioticspaceof the culturein question”[323 p. 124-125]. Whilst Lotmanreferredto suchsemiosphereas
governingthe functioningof languagesvithin cultures JohnHartley commentghatthereis morethanonelevel
atwhich onemightidentify a semiosphere atthelevel of a singlenationalor linguistic culture,for instance or
of alarger unity suchasthe West right up to the specieswe might similarly characterizehe semiospheref a
particularhistoricalperiod,cf. [219, p. 106],[95,401]. Thisconceptiorof asemiospherémay make semioticians
seenterritorially imperialisticto their critics, but it offersamoreunifiedanddynamicvision of semiosighanthe
studyof a specificmediumasif eachexistedin avacuum”[95, Introduction].
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empty but ratherindefinitely filled. A semanticspace(as definedby them)is a domain
of possibleexpression:”It is semanticbecauset is the placewheremeaningsor inter-

pretationscomeinto existence;andin hypertet [...] thereis alwaysa surplusof mean-
ing” [268 p. 208]. By substituting,again,semantichy semioticspace McKnight's "do-

mainof possibleexpression’1349 canbefirmly basedn principlesof unlimited semiosis
(seesection2.5).

Kaplan/Moulthrop[269 offer two designexercisesthat underlinetheir critical review of
navigationandinformationmapping.Theirapproacho thesessuess guidedby Winograd
and Floress notion of “ontological design”, a designphilosophybasedon the recurrent
breakdavn thataddressehuman-machinénteractionsn termsof comple« ervironments
insteadof simple,end-directedunctionality.

"In WinogradandFloress theoryof design this couplingof architectonic
and semanticspacesnanifestsitself asbreakdevn, or the momentwhenthe
constraintsof a particularformal systembecomeapparentby juxtaposition
with theiralternatves.As adefininginstanceof breakdavn, they cite ELIZA’s
infamousresponseo an exasperategubjectwho announces] am swallow-
ing poison’. The programreplies,’How long have you beenswallowing poi-
son?’[547, p. 121]. Assumingwe arenot dealingwith a HannibalLector, we
would not expectary humanpsychiatristto give sucha response.ELIZA’s
imitation breaksdown at this point becausewe are confrontedwith a case
thatfalls outsideits linguistic parametersWe have droppedout of architec-
tonic space(the spaceof rule-boundknowledgerepresentationinto the more
chaoticspaceof languageandculturalassumptions{268, p. 208].

Given my re-definitionof the semanticto a semioticspace,l strongly supporttheir con-
clusionthatary attemptto representhis juxtapositionin stable,objective termsmustin-
evitably reacha breakdevn situation.As semioticspaceesistasomorphous?® transforma-
tion to anarchitectonicspaceall navigationaltoolsbasedn atravel metapho(seesection
3.7 on navigationalmetaphorsanonly succeedy actively usingbricolagetechniques.
If systemdesignsareto reflectan intelligent anticipationof suchbreakdaevns, we must
understandhatary attempto representhetwo domainsof virtual spacethearchitectonic
spaceof mappingandthe spaceof semiosismustinevitably reacha point of obviouscon-
straint. In fact, bricolageis a magnificentechniqueto dealwith breakdevn situationsand
unbridgable or unintelligible antagonisms# Thus, researctthatis aiming at developing
"intuiti ve” interfacesshouldbe disposedo adaptand extend structuralistmethods:”If it
is true that the systemsarethe real thingsand humansonly manifestation®f them,then
the mostsensibleway to build a computersystemis to begin by constructingthe system,
withoutregardif to whethemprocesseareperformedoy humanor computer”[9, p. 135].

SpatialHypertext developershave becomeaware of theseissuesandthe breakdevn situ-
ationandcall the bug ("mismatchbetweerarchitectonicandsemanticspaces’|268, 348)
a feature("ability to leave structureimplicit andinformal” [336 p. 90]). Marshalland
Shipmanclaim thatthe characteristicef spatialhypertet include"the separatiorof sym-
bol and underlyingcontent[and] the useof thesevisual symbolsto createhypertetual
meaning [336 p. 90]. Whatthey meanby "the separatiorof symbolandunderlyingcon-
tent”, is actuallya developmentof a languagehatcandrawv on visual signsaswell ason
written signs.

In our normallives,we useseveralsignsystemsat the sametime to communicatevith our
ervironment.

53| angerusesthetermanalogcf. [306].

54 évi-Strausscoinedthe term bricolageas the processof creatingsomethingnot asa matterof calculated
choiceanduseof whatever materialsaretechnicallybest-adaptetb a clearly predeterminegurposebut rather
in a"dialoguewith the materialsandmeansof execution”[317, p. 29].
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The semioticsystemave useinclude

perfumes to supportor overruleour biosemioticolfactorycommunicatiorchannels,
clothing  to hideor underlinesignificantpartsof our bodyor to expressmeaning
architectureto signify spiritual or profaneimportanceof buildings,

ourbodies to shav sympathyinterestandenthusiasnfor the exactopposite).

We usethesecodessimultaneouslhandwe usethemin concertedaction(cf. [401,154,155
477 for anoverview of the differentsub-disciplinesf semioticresearch).For example,
if we wantto communicatedo our businesgartnersthatwe areinterestedn alongterm
relationship,we will not only tell themverbally, but useothercodesaswell, e.g. invite
themto an exclusive restaurantshav them our premises switch off our mobile phones
while we arein a meetingwith them,etc.

In computerinteraction,however, we have to separateand omit mostof thesesign sys-
tems.Ontoday'sterminals,we caneitherwrite (commandine interface)or point (GUIs),
but we cannoftfully reproduceheintegrated multi-channelcommunicatiorof real-life ac-
tions, like negotiating. Following Schmauks vision of deixisin HCI, Ipsencomesto a
similar result: "Pointing actionsconsistof verbalandnornverbalcomponentstesembling
multimediaactions”[247, p, 560]. He takestheexampleof a customemskingthe question
"Is this computeriBM compatible?”accompaniedby a pointing movementof our finger
(O) atthe shelf: "Here, linguistic (’this computer’)and gestural(pointing finger) means
of communicatiorare used. In computing[esp. in hypertet, MN], languages assisted
by otherpointing tools, suchasthe cursormoved by keyboardor mouse a figure on the
screenpr othergraphicaldevices. In cyberspacea representationf one's handmay ap-
pear’[247, p, 560]°° Of coursethis shoppingexamplehaseven morefacetsto it: The
secondaryunctionof the questiormight bemoreimportantthanthe primaryfunction: In-
steadof themessagéTell meif this computeris IBM compatible” the sendemight want
to communicatél know thatthis computeris notIBM compatibleandl wantto lowerthe
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 use complicatedcommandsbut simply
mouse-clickon a link marker to follow the link. Thus, we point on it, usingthe mouse
asour prolongatedindex finger. This is alsoindicatedby the way the cursorchanges
its appearancevhen draggedover a hyperlink. Most standardorowsersshov "a view
from above” on a handwith a stretched-outndex finger®® Interestinglyenough,only
the LINUX versionof the NetscapeNavigator still usesan index finger that indicatesa
pointing movementin a direction("if you follow this link, it will leadyouto...”) rather
thana tactile pressingon an object. The Germanword "peilen” (to take the bearingsof,
to geta fix on) sharests etymologywith the "Pfeil” (arrow). An arrov — in huntingjust
aswell asin takingthebearingsof celestialbodiesto calculateone’s position—is usedfor
long-distanceiming,just lik e thefingerthatpointson anobjectthatis out of reach.

The touchingfingeris a short-rangedievice identify a nearby object, that can possibly
be lifted, draggedand droppedagain. Most standardorowsershave followed Microsoft

55Mary otherauthorsusethetermcyberspacénterchangeabljor VR, hyperspacetheInternet,etc. In regards
to the spatialrelatiity of the Human-Computemterfaces,psencontinues”Thereis aninterfacedevice for the
userto beconnectedvith themachineor ratherwith the application.By meansof this interface,the users origo
is setto the coordinatesiefinedby the software, which is the mostcrucial point of the whole story [...] The
users point of view is shiftedto somevirtual placethatis totally separatedrom the real environment”[247, p,
560].

56Naturally this doesnot hold true for all text-basedbrowsers suchaslynx. The Guide systemhad four
differentcursorsaccordingto thelink type, seesection3.1.1Q
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InternetExplorer'sadaptiorto thedesktopmetaphorThedrag& dropmetaphohighlights
theimpliedtactilerelationshipbetweertheusers handandtheobjectsonthe GUI's virtual
desktopcf. [251,474). By shaving the mousepointerasanindex fingerthattapson the
link markers the spatialcharactenf the hypertext docuwersewastied to the "small world”
onthetop of avirtual writing desk”’.

Thepointingfingerandtheindex areetymologicallyconnectedvith digitusindex, theLatin

word for forefinger In printing, index refersto anarrow-shapecdtharacteto call attention
to a particularparagraphor section. In this function, theindex is somehaev relatedto the
bookmark,asit marks(indicates)a pointto startreading. The pictorial connectiornof the
index finger (O ), the pointing actandthe conceptof leaving a mark becamevery strong
in book illustration: In a certain medieval illuminated manuscript,the script/illustrator
Isodorusshaowns himself writing the inscriptionin which he sayshe executedthe picture
in his GospelsHis penis onceagainontheletter’x’ of finxit’, in acleverconceitwhich

draws attentionbothto his makingof the manuscript’finxit — he madeit) andshavs him

asif in the procesf actuallywriting it” [6, p. 18]. In Latin codicesof the corpusiuris

civilis, we find little drawings of handsandindex fingersthat mark certainpassagesln a
frescocycle in the PalazzoPubblicoof Siena,we seea little bay thatcanbe interpreted
asa "personificationof the index finger” that we usuallyfind in the codices,cf. [213 p.

140]. The notion of leaving a mark s, of course,alsoconnectedvith the finger print, a
uniquesignof individuality andanindexical sinsignin Peircearterminology like thehand
signaturepr the electronicpassverd, cf. [375]; seesection2.4 on signclassifications.

Ipsens exampleshawvs thatcombiningcommunicatiorchannelge.g. linguisticandgestu-
ral) producemeaningeconomically:Beingprecisen justoneof thechannelaffordsmuch
moretime andcognitive effort: "Is the forth computerfrom the left on the secondowest
shelfon the right handside of your shavroomIBM compatible?”or askingthe question
in a charade-lile manner In both casesthe codingin a single channelcomplicateshe
communicatiorsignificantlyin comparisorio the multi-channelariant,cf. [247,98, 88].

Let us staywith the notion of languagegesp. its discursve qualities,cf. [30€]) andHar
pold’s hypertextual detours,cf. [217, p. 172f.]. Readingnodesmeansputtingthemin a
syntagmaticsequencedistinguishingbetweena main string of rhetoric (connection)and
possibledetours(associations).

BenjaminWhorf introducedheconcepbf theconnectiorof ideasas”quite anothething”
from the associationof ideas. While the former correspondso a controlledassociation,
thelatterhas"an accidentatharacter’asthe subject’jumps at the first ideathatcomesto
[his] mind. [...] Oneof the necessaryriteria of a connectionis thatit be intelligible to
others andthereforetheindividuality of thesubjectcannotenterto theextentthatit doesin
freeassociationwhile acorrespondinglygreaterpartis playedby the stockof conceptions
commonto people”(Letterto HoraceB. English,first publishedn [545, p. 37]).

In the context of hypertet, onemight arguethatthe chainof nodesthatthe authorfeader
links or follows, form a sentence-lik structurebasedn connection.The paththattheuser
did follow assigngto thoselinks which were not followed the statusof assotiationsre-

mindingusof Saussure’'syntagmatichainasopposedo theassociatie, or paradigmatic,
axis describedn section2.2). Hypertet containsdisjunctive substructuringer, links, as
well asrelations,which areconjunctive. This passagérom Dick’s Valis tiesmostof these
issuedo the semioticandcognitive researcipresenteearlier:

"Journalentry37. Thoughtsof the Brain areexperiencedy usasarrange-
mentsandrearrangements change- in a physicaluniverse;but in factit is
really informationandinformation processinghat we substantialize We do

57Consequentlythe Operabrowserallows to draglinks out of the browserwindow. On droppingthelink, the
userggetasledwhetherthey wantto copy thenode or thelink itself to thenew location.
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not merelyseeits thoughtsasobjects,but ratherasmovement,or, more pre-
cisely, the placemenbf objects:how they becomdinkedto oneanother But
we cannotreadthe patternsof arrangementye cannotextracttheinformation
in it —i.e. it asinformation,whichis whatit is. Thelinking andrelinking of
objectsby the Brainis actuallyalanguagebut not alanguagdik e ours(since
it is addressingtself andnot someoner somethingoutsideitself)” [139, as
citedin [28].

Of course,this descriptionof an uncontrollableprocessn the brain remindsus of what
is probablythe mostoverquotedLacanianphrase:"The unconsciouss structuredike a
language>® Lacanstresseshe importanceof his choiceof situatingthis comme(like)
in-betweenlanguageandthe unconscious He explicitly contrastscommewith par (by);
theunconsciouss structuredike alanguagebut not by alanguage "Y ou seethat by still

preservinghis’like’ (comme),] amstayingwithin theboundsof whatl putforwardwhen
| saythatthe unconsciouss structuredik e alanguage.l saylike soasnotto say— andl

comebackto this all the time — thatthe unconsciouss structuredoy alanguage’{301, p.
48] (my emphasis).

Generally hypertet is definedasthe useof the computetto transcendinear, boundedand
fixedqualitiesof thetraditionalwrittentext, asit is composedandread,non-sequentially:
"It is avariablestructure composeaf blocksof text (or whatRolandBarthegermslexia)
andthe electroniclinks thatjoin them? [129 p. 3], cf. [37]. The passagérom onenode
to the other (or, navigation, seesection3.7) is basedon the selectionand combinationof
elements. As statedin section2.2, the act of navigation meansa linearizationof those
nodesthat the hypertext userchoosego readalong a personalthreadthat is laid upon
the network. Accordingto Wenz [538 p. 581], suchlinearizationcanbe comparedo
linearizationprocessewhich underliethetransferof complex andsimultaneousionverbal
perceptionsnto languageasdifferentpossibilitiesof selectionn differentsituationscreate
a multiplicity of linear discourses.lt is importantto remembetthat alreadyLangerhas
describedhe discursve procesgseesection2.2) asmakingthe meaningggiven through
languagesuccessiely understoodcf. [306, p. 89]. The virtual multiplicity of linearities
depencbn differentreadetperspectiesandcontets which canbe chosen.

Following Liestol [321], Genettes discourse—storgichotomyhasto be extendedwith hy-
pertets to cover the discoursedext, or, ashe callsit, "discourse-as-discoursei321, p.
96]. For him, "non linearis anemptytermin thediscourseon hypermediahatonly shavs
how preoccupiedvriters on the subjecthave beenwith defininghypermedian opposition
to traditionalmedia”[321, p. 110]. Wenzconcludes:

"Therefore,multiplicity of linearity insteadof non-linearityshouldbethekey
word in discussinghereadingprocessn 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
authorandreaderthroughthe text, and a vertical axis, which connectshe text to other
texts "of the anteriorliterary corpusand the text as an absorptionof a reply to another
text” [291, p. 69]. Thesetwo axes createa two-dimensionalkpace. Thereis no fixed
positionin the connectiorbetweerthesefour elements.Thereis only movementbetween
author readertext, andintertext, cf. [434]. This movements the movementof différance
only availableasatracewhich canbe elucidatedn interpretation.Thevirtual presencef
mary voicesis interwovenin theseintertextual relations.As Barthesputsit, "the text is not

58adrian Johnstoramuesthat— like boththe Queerandthe Ministerin Poes ThePurloinedLetter— Lacantoo
is madeto "silently withesstheremoval of aletterof his by a certaintranslatiorandensuingsetof interpretations”
[260. This particularletteris —for Johnston- thefamousquote.
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aline of wordsbut a multidimensionakpacen which a variety of writings, noneof them
original, blendandclash”[38, p. 146].

In conclusionof this section,which formsthe coreof my prolegomenzof a theoryof hy-
pertext semiotics,| do not think to have produceda new "hypertext model”. Yet, | was
ableto interlacethe existing modelswith thefindingsof semioticresearchon all levels of
the textual, aural, visual, tactile andolfactorychannels® While this connectiorbetween
hypermediaandthe field of mediasemioticsis clearly visible in N6th’s Semioticsof the
Media[399, computergplay no role whatsoeer in Bignell’s Media Semiotic§63] pub-
lishedthe sameyear! Thelong-termgoal of Hypertext Semiotics(asl seeit) is to enhance
hypermediaasa multi-level semioticsystenthatincorporatespatio-temporahspectsthe
power of theimageand”languageasthe ultimateupgrade98, p. 182].

3.6 The Usability Approachto Hypertext

As indicatedin theparagraplaboutthe Dexter ReferencéModel atthebeginningof section
3.4, "hypertext is fundamentallydifferentfrom traditionaldatabasefrom a userperspec-
tive” [387, p. 8], cf. [439 438. The propinquity of this approachto semioticsbecomes
apparenby therole thatsign systemglay in the constructiorof reality: "Although things
may exist independenthyof signswe know themonly throughthe mediationof signs. We
seeonly whatour signsystemsallow usto see’[95, Strenghts].

Nielsendefinesusability within the scopeof systemacceptability:Giventhata systemis
socially acceptablewe canfurther analyzeits practicalacceptabilitywithin variouscate-
gories,including cost,support,reliability, compatibility andusefulnessUsefulnesss the
issueof whetherthe systemcanbe usedto achieze somedesiredgoal. Following figure
3.13 it canagainbe brokendown into thetwo categoriesutility andusability, whereutility
is thequestiorof whetherthefunctionality of thesystemin principlecandowhatis needed
andusabilityis the questionof how well userscanusethatfunctionality, cf. [387, p. 144].
The usability of a hypertext systemis determinedoy a combinationof the usability of the

= i . Utilit
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§ Usefulness , Easy to learn
3 Efficient to use
% Few errors
:%‘ Easy to remembe
Supjectivel
; Cost p%asitng y
Fladical Compatibility
bility Reliability

Etc.
Figure3.13: Parametersaissociatedvith systemacceptability Source]387, p. 145].

underlyinghypertext systemengineand the usability of the contentsand structureof the
hypertext information base,and by how well thesetwo elementsdfit together From the
users perspecitie, all of theseelementsare of courseseenasa singleinterface,andthe
userwill not carewhosefault” it is if somethingis not usable. From an analyticalper
spectve, of coursethedistinctionbetweertheunderlyingsystemandtheinformationbase
is anadwantagecf. [387, p. 145].

59GuntherKressand Theovan Leeuwenunderlinethe needto recognizethat these'dif ferentsemioticmodes
[...] have their potentialities andtheir limitations” [290, p. 31], cf. [251,474.
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Numerousstudieshave shoved that usersfind the currenthardware supportfor hyper

text systemdessconvenientthanpaperandthattheir readingspeedandaccurag drop by

ca. 30% whenreadingfrom displays,cf. [552, [397, [199. Anti-aliasing(a computer
graphicgechnigueor fontsusinggray-scaleinsteadf black-and-whitenly pixels),sen-
sible color coding and larger displayscan smoothenthe difference,but never closethe

gap.

Thefield of actionwheremanmeetsmachine(a transitionalsubject asshown in section
2.9) is theuserinterface:"The human-computenterface(or userinterface)is the connec-
tion betweera userandan objectto be usedby this user This objectmaybeassimpleas
alight-switch” [142 p. 54]. Risak[439 438 443 underlineghatHuman-computeinter-

action(HCI) is a triangularrelationshipbetweerthe user the computerandthe task. For

Dillon,

"Human-computeinteractioncanbe conceptualizeégsa communicatie
dialoguewhosepurposeis to completea task. Theinterfaceis thereforethe
communicatiorchannehffordedby the computerallowing transferof modal-
ity independeninformationbetweermachineanduser As a communication
channelthe interfaceis both physical(keyboard,mouse,display) andrepre-
sentationaliconic, metaphoric).e., it offersthe meansof controlaswell as
providing a modelof its operations..” [144, p. 93].

De Souzeetal. singleout semioticsasa promisingnew playeronthestagewherecognitive
andsocialtheoriescontributeto provide insightsaboutHCI. They encouragecientistand
technologistgo devise methodsandtoolsto help designersachieve betterquality in soft-
waredesigncf. [128 426, 127]. Underthename’SemioticEngineering” they accumulate
semiotictheoriesthatcanhelpHCI designersncreaseheir power to perceve, reasorand
communicate.

For Engelbartthe sensorimotosystem("the body”) is attheinterfacebetweernthe "'men-
tal part” of the humanbeingandthe "outsideworld”, cf. [162. The deliberatedecision
to "begin with the basics”of HCI for hypertet led Engelbartand his groupto develop
a seriesof artifactsthat mirrors the importanceof the body on the computerside of the
interface. Among the variousdevices developedby Engelbartand his group at SR, the
mostfamousis the mouse(seesection3.1.4on NLS and Engelbarts work at SRI). Bar-
dini [28] pointsout thatthe inventionof the mousewasinspiredby the planimetemwhich
hadbeenre-inventedby Vannerar Bushin 1913ashis Masters thesisprojectat Tufts Col-
lege. Bushcalledthe device that he invented(by usingthe principle of the planimeter)a
Profile Tracer "an arrangemenbf gears,shafts,and seno-driven penswhich translated
mechanicamotioninto graphicaimathematics1409, p. 29]. As theconceptuagrandchild
of the planimetey the mousealsotranslatesnotion (the arm of the holder)into graphical
mathematics:

"It thereforenot only allows the userto point at ary objecton the screen,
but alsointroducesa directconnectiorbetweerthetopographicaspaceof the
interfaceandthe humangestureof the user By extension,the invention of
themouseopensspaceor ary translationof humanmotioninto the electronic
spaceof the computerinterface. This pointis fundamentaln thatit allows us
to evacuatalefinitively the notion of cognitionaspurelyintellectualrepresen-
tation,to introduceinsteadthe’embodiedaction’in thecomputerspace’12§].

Theintroductionof spaceinto hypertext andthe mouseasa prolongedindex finger have

beentreatedin sections3.4.3and 3.5. Accordingto the shift from keyboardto mouse
to VR, Brown [77] seesan evolutionarydevelopmentirom symbolicto iconic andfinally

indexical interfaces:
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"The first generatiorinterfaceshatusedkeyboardsandcommand/control
languagesvereconcernedvith Symbolic(linguistic, alphanumericcommu-
nications. [...] The secondgenerationMenu-basedWIMP) interfacesin-
volve Iconic communications.[...] Iconic interfacesallow gestaltmethods
of recognitionandsimple point ‘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 Theseincludethe areasvariouslydescribedashy-
permediamultimedia, virtual reality, telepresenceCyberspaceand artificial
reality. They canincludesophisticatednethodsfor recognitionof humanbe-
haviours (handwriting,speechgestureexpressiongetc...) [...] andbinau-
ral andspatialsoundandvoice synthesisandboth force andtactile feedback.
Thesenterfacescanbe describedisingPeirces Indexical classification.This
is arich experientialand existential setthat hasa closebondingwith the un-
derlying’reality’ to whichit refers]. ..] a’natural’ relationship”[77].

Nadintriesto shift theinterestof semioticHCI from the "popularized3 formsof represen-
tationiconic, indexical, symboli¢' to Peirces otherclassificationgseesection2.4 on sign
classification)e.g.thetypesof signs.He describepasswerdsassinsigngseesection3.5),
smileys asqualisigngseesection4.5) andvirtual buttonsaslegisigns Thesesemiovirtual
"light switches”[142 are omnipresenin GUIs and hypermediaand, obviously, have a
strongindexical relationto thereferent

"If youtriggeredashutdavn procedurgonaPC,onaUNIX machineprona
Macintosh) the semioticsof the processasto be simpleanddirect: No more
andno lessheary thanthe semioticsof a switch (ON/OFF)®° Still today this
almosttrivial operationis only rarely supportedby an interfacethat is both
preciseandexpressie” [375.

As alegisign, the shutdavn button mustforce a 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
usability problemthatleavesthe userwith distrustandfrustrationaboutthe medium.lIt is

interestingto compardinkrot to missingreferenceobjectsin the triadic Peircearscheme
(seesection2.1): As pointedout by media@alist and semioticianUmbertoEco, the sign

"unicorn” makessensegvenif thereis no referenceobjectthatit pointsto: We all have a

conceptof thatfakulousbeing,althoughthe animaldoesnot exist. The sameis true for a

deadhyperlinkthatstill makessensén the syntagmatichainof thetext it is embeddedh.

Therefore,it is importantto avoid link markersthatdo not lie on the syntagmaticaxis of

thetext, suchastheinfamouslink marker "click here”. The equivalentto thelink marker
"click here”thatleadsto an "Error 404", would be a goldenplaquethat says”unicorn”

on an empty cagefor someonewho believesin unicorns(asdid the medieval man). A

link markerthatmakessensen its textual environmentbut still doesnotleadanywhere,in

this metaphoy could equala tapestrythat shovs the huntingof a unicorn, like thefamous
pieceon the Cloistersof the MetropolitanMuseumof Art in New York. It embedshe
concepinto a narrative structurethatmakessenseaslong asyou do not ask”Has anybody
ever seensuchananimal?”. Section4.2.3will presenmethodgo avoid "deadlinks”.

hypermedighasbecomeomnipresenin the everydayuseof computersTheseamlesite-
grationof hypertext haswidely shapedhe currentgeneratiorof operatingsystemsGUIs,
applicationsand,naturally Internetapplications.Thefactthatmary usersdo not take no-
tice of this developmentunderlineghe"ancient” HCI wisdomthatthebestinterfaceis the

60semiotically theon/of switchis alsoanexampleof adigital sign. Fromausabilitypointof view, thedecision
betweeranaloganddigital displaysandswitchesis notatrivial one(aspointedoutto meby Veith Risak).
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onethatyou do not notice. Semioticshaslong beenconsiderednadequatavay to look at
HCI asmethodsandterminologyarenaturallysharedg.g.[9,372 373 426,127. Indeed,
Nadinclaimsthat”if thereis ascienceof interface(computinginterfaceor ary otherkind),
thenthis sciences semiotics”[377. After the seminalCHI'’2000 workshop,it seemghat
Semioticshasfinally enteredHCI on a broadbasis. One outcomeof this workshopis the
WebsiteSemioticgor the HCI Community 375 whereNadindefinesHCI asaresultof a
semioticprocess:

In human-computenteractionwe canconsidethecomputeastheobject
(whatis representedthe operatingsystemasthe representametthe desktop
metaphois anexampleof arepresentam@nandaspecificuseasonepossible
interpretation.Word processings suchaninterpretation.Obviously, in such
aninterpretation(one applicationfrom mary), alot is left out. But afterall,
for a typist, the computeris a not the computerwith its mary functionsand
componentshut atypewriter with morepossibilities”[375.

Bardini has proposedto link Nelsons "virtuality” 6> metaphomwith hypertext in a "his-
torical analysisof the developmentof the technology going from the seminalwork of
DouglasEngelbariandTedNelsonto thecurrentissuesn thefield” [2§]. It isimportantto
notethe relevanceof the two particularvisions of the earliesthypertext implementations,
TedNelsons Xanadu(seesection3.1.3 andDouglasEngelbarts NLS (seesection3.1.4):
"For Nelson,hypertet is a fundamentatool for individual creatvity, andfor Engelbart,
hypertext is anecessargapabilityof a systemdesignedo improve communication These
two alternatvesparalleltwo differentconception®f the user seeneitherasa creatve in-
dividual or asa memberof a communityin a humanorganization”[28]. Bardiniconsiders
"association"and "connection”asthe two oppositepolesof a continuumdescribinghy-
pertext systems.On the axis betweenthe two poles,he seesNelsons locationnearerto
associationwhile Engelbarts positionis closerto the connectiorpole.

HCI expertsdo notgettired of pointingoutthatthe seamlesitegrationof hardware,HCI,
(hypekr)textual structuresandthe systemdesigndetermineshe acceptancef asystem:

"Wennesin einemHypertextsystengelingt,die gevohnteVorstellungvonden

ArbeitsmittelnnachzubildenpderdenLesayenvohnheiterentgggenzulommen,
dannférdertdasdie Akzeptanz.DieseAnpassungvird u.a. durchdie Hard-

ware, die Mensch-Maschine-Schnittstelleje Textstruktur und das Layout

beeinflul3t’T439.

While the menusandtoolbarsof currentstandardorowsersobviously try to supportfirst-

personnes¥, certaintoolbarandmenufunctionsbreakwith the travel metaphor(esp.the

"history” tool, aspointedoutin section3.7.7) andthusinhibit theuserto befully immersed
in the hypertext navigation.

Andersenemphasizeswo aspectghatare"normally neglectedby HCI textbooksbut are
predictedto be importantby semiotics: (1) Humansare compulsve interpretersand (2)

61| pelieve that movies and computerscreenare both bestunderstoodn still larger terms. It is for this |
proposethetermyvirtuality. Thevirtuality of athing is whatit seemgo be,ratherthanits reality, the technicalor
physicalunderpinningonwhichit rests.Virtuality hastwo aspectsconceptuastructure- theideasof thething—
andfeel - its qualitatve andsensoryparticular’ Ted Nelson,citedin [28]. Nelsons virtuality seemgo beclosely
relatedto Brown'’s indexical interfacetype, cf. [77].

62First-personness theidealsituationin therelationshipbetweeruserandcomputemwherethe usersconsider
themselesto behae in away asif they continuouslysay:”l amgoingto...” or”l canmale...”. In comparison
with first-personnessecond-personneggpressedtself in statementtike "You have to...” or”Youshould..”,
whereasexamplesof third-personnesare "She did so and so” or "The systemdecided..”. First-personness
meanghatauseris immersedn aworld, thatheor sheis in it, cf. [309].
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Humansarecompulsvetalkers!” [11] Theseaspectaretouchedalsoin section3.50n hy-
pertext semioticsandsection3.7.8on socialnavigationof this dissertationAs pointedout
by Carroll etal., interfacemetaphorseekto increaseheinitial familiarity of actions pro-
ceduresndconceptshatarealreadyknown insteadof reducingtheabsolutecomplexity of
aninterface,cf. [258 67]. Metaphorsshouldbe exhaustie andappropriatdo enhancehe
users understanding For example,Diebeiger usesthe subway asa metaphorto explain
why two hypertext nodes which appeardistantin an overview map, may be considered
closeat the sametime whenconnectedy a link: "When the overall structureof the hy-
perspaces suchthat closenessn the overview map expressesimilarity of content,then
suchalink is percevedasa tunnelingthroughspace[142, p. 74] (seesection3.7). Yet,
metaphorsby definition, must provide imperfectmappingsto their target domains: If
a text-editor truly appearedandfunctionedas a typewriter in every detail, it would be a
typewriter.5® Theinevitable mismatche®f the metaphomndits tamgetarea sourceof new
compleities for users”[258 69]. On the otherhand,thesemismatche®f metaphorof-
ten areimportantfactorsof the force of the metaphor Mismatchesn the metaphorcan
help considerablymakinga systemusefulif the mismatchesredesignedvell: "The user
interfaceprinciple of forgivenesss particularlyimportantin metaphomismatches-it al-
lows theuserto explorethoseunfamiliar featureof the systemandby exploringthemshe
easilylearnsto usethemfor herown benefit’[142, p. 57]. The AspenMovie Map’s sea-
sonknobis aninterestingexamplefrom anearly hypermedissystemdescribedn section
3.1.13 Metaphorsin a psychoanalytizview, areVerdichtungen, condensationthatshape
our view of theworld andthe posibilitiesfor settingactions.Evenif usefulmagicfeatures
aregenerallywell acceptedprgiesof falsesignifiers[507] endangethe usability of the
interface.

Diebegeremphasizetheimportanceof spatialmetaphorglefiningthemas”userinterface
metaphorsavhich make their spaceconceptexplicit andwherethe spatialrelationthatis
expressedn this spacehasor canhave adefinedmeaning”.He regretsthattherearemary
userinterfacemetaphorshatdo not fulfill this definitionfully, allowing usersto rearrange
objects— yet this rearranginghasno meaning("an objectA is in no way differentif it
positionedleft, right or below anobjectB”, [142 p. 61]). He pointsout that, in a true
spatialmetaphorthespatialpositionof anobjectandthearrangementf severalobjectshas
a certainmeaningandthatthis meaningcanbe predefinedpr it canevolve from working
with the system.If the spatialconceptionis consistenthroughoutthe systemjt cansene
as a mnemonicsystemand as a meansof communication This gap hasbeenfilled by
spatialhypertext; seesection3.4.3

Severalapproache$o formalizing the userinterfacemetaphothave beendescribedn lit-
erature(for instancebasedon algebraicspecificationscf. [245 244, 295). The mapped
elementsof the metaphorare called objectsand operations;the kinds of structuresthat
are presered during this metaphoricaimappingare calledimage-schemataln teaching
themetaphoto usersghoseimage-schemasiustbe madeexplicit anddeviationsfrom the
working of the metaphoricabbjectsmustbe pointedout. Featuresot foundin thesource
domainbut in thetargetdomainof a metaphorarecalledmagic featues i.e. it is possible
to searchldocuments$n aGUI folderwithoutopeningit: "The working of themagicfeature
in the userinterfacehasto be supportedy a fitting enactmentvhich makesit easyfor the
userto copewith theadditionalfunctionality”, cf. [142, p. 60]; [310,309.

Brown notesthatAlan Kay, whendevelopingSmalltalk(the prototypeof today's GUI) used

63Anotherexamplefor richnessssuesn metaphorswith costrelevanceis describecby Johnson?Wouldit be
appropriateor usersto have to affix electronicstampspbtainedfrom an electronic’post office’, to a document
beforesendingit onits electronicway? Thatdependsiponhow consciousonewantedusersto be of the costof
mailing an object. If, asin mostelectronicmail systemsusersare not chagedon a permailing basisor not at
all, thenaddingsuchdetail seemssilly. Ontheotherhand,if usersarefor somereasorchagedon apermailing
basis perhapsvendependingiponthe sizeof the mailedobject,sucha designmight well be superiorto theone
usedin mostcommerciatime-sharingsystemsin which the dollarbalancen users accountsiecreasesvisibly,
requiringusergto askthe systenrepeatedlyfor theamountremaining”[259.
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the catgyoriesenactive iconic and symbolic borroved from children’s learningabilities
studies,cf. [77,310. Brown, who seesa numberof problemsarisefrom "the obsession
with verisimilitude” and”the supefrealismof muchmoderncomputergraphicsimaging”
concludes:

"Perhapsbecauséne[Alan Kay, MN] wasunavareof the semiologicalanal-
ysishe seemaunable,or unwilling, to acknavledgethe inherentlimitation of
iconic communication:icons allow intuitive comprehensiorbut their gross
simplificationandtight bondingwith the signified object preventsthenfrom
offeringthe power of amorecomplec andflexible, symboliclanguage’{77].

The limitations of the two-dimensionablesktopmetaphoifor realengagemendf the user

andfirst-personnesgere soonrealizedby its creatorsat Xerox PARC. Yet the success
of the metaphof* aswell astechnicalrestrictionsmake it hardto implement’hyperme-

dia interfacesin virtual space-lile designs[which allow] a real connectionof usersand

designers” For Bardini, this would bethe ultimatemeaningof interactvity [28§].

Nadin seessemioticadequag asa key factorfor interfacedesign. As opposedo the re-
active modelof measuringiserperformancesemioticadequay is a methodof fine tuning
the semioticelementsnvolvedin HCI, cf. [375.

3.7 Navigation in Hypertext Systems

In vivid corversationswith others— and silent corversationswith oursehes— we often
stopandandask”How did we ever getto this subject?” Accordingly, for somebodywho
takesthe minutesat a businesaneeting,it is importantto know which subjectshave been
touchedandwhich connectionsand associationhiave beenmade. That way, sideissues
canbe identified, postponedandrevisited later, without loosingthe overview of the main
subject.Navigationaltoolsin hypertext have the samefunctionandfollow a similar logic.
However, dueto the spatialimplicationsof the "navigation” metaphorthey oftenrelateto
a movementin a physicalspace or rather the movementof the ervironmentaroundthe
user:

"Computerstoday are usedmainly for organizinglarge amountsof data.
Datathatis organizedn sucha way thatit is accessiblavhenneededcanbe
seenasmorethandata— asinformation. The taskof navigationin computer
systemsds similar to the way finding tasksin cities. Herethe goal of the user
is to 'get to someinformation’. In computersystemgof today MN] naviga-
tion doesnot involve physicalmovementof the user— insteadinformationor
the representatiomf an environmentis movedin front of the userseyeson
a screen. The navigation taskin computerervironmentsthereforeconcerns
moving theervironmentaroundthe user’[142, p. 54].

Navigationthroughhypertet is the mostcommonlycited difficulty with the nev medium
andthe suitability of the navigation facilities varieswith the taskandinformationspace,
againhighlightingtherelevantattributesof userstasksandinformationin designingusable
hypermedianterfacescf. [144]; seeusabilitysection3.6. For Diebeiger, computesystems
canbe seenasernvironmentsand navigation thereforeis essentially’an actiity in space.

64In GUIs, suchas Xerox, Apple, MS Windows, X-Windows, Comfodesk KDE, GNOME, etc., text models
are representedby books, notepadsgcatalogs,bindersand scrolls. As describedn section3.3, someof these
modelsarealsocommonlyusedasparadigmdor the HCI of hypertet systems.
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In mostcaseghespatialconcepof acomputersystemis fundamentallydifferentfrom real
life spacehowever” [142, p. 54]. Dahlback,H86k, and Sjélinder’s study[234] suggests
researcher® distinguishthe spatialability for problem—solvingn the physicalworld and
the spatial ability for problemsolving in abstractinformation spaces. Chen/Radd96]
synthesizedindings in experimentalstudiesconcerningindividual differencesin terms
of cognitive styles,learningstyles,and spatialability in using hypertext systems. Their
meta-analysisupportedthe hypothesighat userswith betterspatialability will be able
to usehypertext moreefficiently andfoundthatgraphicalmapsreducedhe differencesn
dependenimeasuresl concludethatthefirst problemin hypertext navigationresultsfrom
themismatchof spatialmetaphorsvhich hasbeenin depthin the sections3.4.3and3.5.

It is questionabléf navigationin computersystemsvhich makesuseof the samenaviga-
tional stratgiesasnavigationin realworld ervironments,suchasthe Identifier Strateyy,
the Path Strateyy, the Direction Strateyy, the DistanceStrateyy, andthe AddressStrateyy,
playsary importantrole in hypertet navigation, cf. [142 p. 54-55]. In fact, it hasbeen
guestionedf the navigationmetaphoiis adequatdor interactionat the hypertet interface
atall, cf. [48].

Thelexicon definition of navigationrelatesto thetheoryandpracticeof navigating,or the
chartingof acoursefor ashipor aircraftandtravel or traffic by vesselsespeciallicommer
cial shipping. Metaphorically navigationis extendedto navigation on land andin space
andmoregenerallyto be the actiity of finding one's way throughoutan ervironment. In
architecturethetermwayfindingis preferred(andusedsynorymouslywith theterm navi-
gation). Passini[414] defineswayfindingas,a persons ability, both cognitive andbehar-
ioral, to reachspatialdestinationsHe basesis conceptioron Downs/Sted 148 who see
wayfindingascomposedf four steps:orientingoneselfin the ervironment,choosingthe
correctroute,monitoringthis route,andrecognizingthatthe destinatiorhasbeenreached
(or approached) Summingup, outsidecomputerscience the navigationaltaskmainly is
a planningtask. In the computingdomain,it is commonto usethe term alsofor a less
systematiandmoreor lesstentative exploring andbrowsing cf. [142 48,421]. Dahlback
concludes:

"When the destinatioris not known beforehandthe useris exploring the
space.In thatcase the destinationin the definition of Downs and Steaabove
canbethoughtof asanoverall goalto explorethe space. Theusercanunder
take this explorationwith a moreor lessdefinitegoalin their minds,beit just
for the pleasureof wanderingn the spaceln thosecasesprientationwill still
bearelevantactiity, aswill monitoringthe pathtraveled.In thesecaseghere
will notbea correctroute. Recognizinghatthe destinatiorhasbeenreached
will in anexplorationtaskmorebeamatterof feelingthatonehashadenough.
Sometimegxplorationwill turninto wayfinding,andvice versa’[116, p. 8].

Recognizinghatonehasnotreachedhedestinationpr eventhatonis unableto definethe
next destinatiorandits relatednesso the currentlocationnhasbecomeknown asthe”lost
in hyperspace”-problemn his seminalhypertet surwey [10g, Conklinidentifiestwo ma-
jor dangerof free-formechypermediaccessvithin anassociatie network, disorientation
andcognitive overhead Conklin definesdisorientatioras’the tendeng to loseone’s sense
of locationanddirectionin a nonlineardocument, usingthe expressiortlost in space’o
describdt. He definescognitive overheadasthe "additional effort andconcentratiomec-
essaryto maintainseveraltasksor trails at onetime” [108.6° Cognitive overheadefersto
thereadefs ability to follow links relatedindirectly to the currentreadingtask, eitheron a
purposefultangentor detour or by accidentcf. [62]. It is alsothe needto follow several
interconnectegathsto visit asmuchof theassociatie network asnecessaryandto choose

65Think of a conductomwho simultaneouslyeadsthe musicalnotationfor thewholeorchestra.



CHAPTER3. HYPERTEXT THEORY 119

amongmultiple links (especiallyfor novice not familiar enoughwith the domainit is hard
to decideamongthem),cf. [553.

Researcherm the field have differentopinionsaboutthe potentialof practicalimplemen-
tationsto solve thelimitations of the currenthypertext model:

"While mary hypermediaesearcherbelieve thatdisorientatiorandcognitive
overheadare problemsinherentin hypermediaproperimplementatiorof ad-
vancedhypermedigeatureswill alleviate theseproblemsaswell as provide
readerswith aricherinformationervironment”[62, p. 32].

It hasoftenbeenpointedout thatthefields of city-planning,hypertext andvirtual erviron-

mentsusea setof similar or evenidenticalnotionswhich areusedwith slightly different
meaningse.g.[142 p. 11]. In Kevin Lynch’s ontology of ervironmentaltermsfor city

planning,the mentalrepresentatioof an ervironmentis calledthe ervironmentalimage

and consistsof five elements:node,path edge,district andlandmark,cf. [326]. These
elementsarethe constituent®of the"image of thecity”.

Althoughhypertet makespartial useof the sameterminology it doesnot applytheterms
node pathandlandmarkin aspatialsenselynchdescribesnodeasadistinctlocationin

theervironment,e.g.aplace,apieceof aforestpath,aroomor whatever—it is a stratgic

spotin an ervironmentthe usercanenter®® Hypertext nodes on the otherhand,cannot
be enteredin the spatialsense.Anotherelementof the ervironmentalimageis the path.
It is achannelalongwhich the obsener moves:”For mary peoplepathsarethe dominant
ervironmentalelementsaspeopleoftenremembespatialconceptsn termsof paths.Paths
connectnodesor leadto nodes”[142 p. 11-12]. Thelastof Lynch’s five elementds the
landmark. Landmarksare strongpoints of referenceoften to be seenfrom far off. Paths
andlandmarksarethe mostimportantelementdor orientationandnavigation (to find and
re-findonesway) in the city ervironment®’

Diebeger claimsthat mary navigationaltools (asdescribechereafteryare usefulmainly
for avoiding disorientation— they do not really help to find information” [142, p. 73].
Therefore he proposes spatialuserinterfacebasedon a InformationCity Metaphor(see
section3.4.3, with theaim of supportingnavigationin large hypertets:

"The city metaphomwaschoserasabasisbecausg@eopleseldomgetreally
lostin arealcity evenwhenthey arein this city for thefirsttime. Citiesprovide
peoplewith lots of informationaland navigationalinfrastructure.Besidesin
all citiestherearealwaysotherpeoplearoundto helpin navigatiorf®’ [142, p.
76].

Theideaof "askingthe otherpeoplearoundfor help” hasledto avaluableapproactknown
associalnavigation, cf. [143 116 174,512, which will be describedn section3.7.8 In
Diebeger’s Information City, userscanread mapsand signs,and easily understandhe
structureof acity. And with thehelpof its inhabitantsvho arealwayswilling to beengaged
in anunconstrainea¢hat, navigating the virtual metropolisshouldnot be ary trouble. Or
soit might seem.

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

67As describedn section3.1.2 Bushervisionedthatwaysthroughmaterialcollectionswould be recordedand
exchangedalsocommercially)in theform of "trails”. He did notusea navigationmetapharthough,but referred
to associatie trails of the humanmind, cf. [8Q]. It is worth repeatinghatgraphtheorys first applicationwasa
navigationtaskin the city of Konigsbeg (seesection3.4.1) andthatLynch’s book appearedt the beginning of
thedecaden which NLS andXanaduwereborn (seesections3.1.4 3.1.3.

68This approachhasbeenfurnishedwith that authors morerecentresearchin the field of social navigation,

e.g.[143.
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Yahoo!3Dwasan experimentathreedimensioncybermapof partof Yahoos hierarchical
Web directory (figure 3.14) which is no longeravailable. A seriesof 3D VRML worlds
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Figure3.14: Yahoo!3Dmap.Source{145

representingartsof the Yahoodirectoryhadbeencreated which the usercould walk or
fly throughto accesselevantWeb sites. Anotherexamplefor a 3D cityscapeview of the
Webwasgeneratedby Map.Net. Theuserfliesthroughtheworld, with individual Websites
representetby differentbuildings. Basedon visualizationtechniquegpresentedn section
3.4.3 thelargeskyscrapershov the mostpopularsiteson the Web (figure 3.15.

Theideaof acrystalclearstructureof acity createnthedrawing tablereachegrom Vit-
ruvio’s plansfor anidealcity to Alberti’s Sforzinda,or from the chequerboargatternsof
the Romanprovincial townsto thetypical Americanmetropoli§®. Yahoo!3D(figure 3.14)
still seemgo beplantedon thebasisof Vitruvio'sfirmitas(solidity), utilitas (functionality)
andvenustagbeauty).

Navigation, seenas the individualistic, objectvist and cognitive task to explore sucha
city candraw on a large body of work on how peopledevelop cognitive mapsof their
ervironmentwhich enableghemto find their way to a specificlocation.

Traditional solutionssuggestedo reducecognitive overheadncluding tools to allow an
overview over the hyperspacethe enhancementf link capabilities the demonstratiorof
pastactity (wheredo | comefrom?) and potentialfuture steps(Wherecan| go from
here?).

69TheRomantownswerealwaysstructuredby themajorstreetsa north-soutrcardoandeast-westlecumanus,
which metin the centerof therectangulawalledtown.
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Figure3.15: 3D cityscapeview of the Web generatedhy Map.Net.Source]145

3.7.1 The Hypertext Session

Let usstartdefiningthe end beforereturningto the starting point of a hypertet session:
"Thereis a clearbreakin hypertet activity whenthe userquits” [449. Douglashasalso
dedicatech large part of his excellentdiscussiorof issuespertainingto the hypertext ses-
sionon theissueof closure,or, in otherwords,how the readingof a hypertext "comesto

anend”,cf. [147.7°

Oneof the mostproblematicreasondor the endof a hypertet sessiorinclude accidents
or external circumstancegthe phonerings, or the power fails, or the computercrashes).
While it is temptingto simply dismissthis asa notveryinterestingnull casejt is precisely
by measuringhesensef lossatanartificial terminationthatwe mayproperlyassessvhat

needgo be savedfrom a hypertet session.In Rosenbeay’s words: "How doesthereader
recover not only the lexia but the episodeaswell? Canthe episodebe recovered?If the

reade7n'15 associatingnultiple episodesgcanthat be recovered? Shouldit be recorered?”

[449.

Anothercasemay bethatthereadergivesup afterafruitlesssearchor episode Similarly
thereademaysuffer sheerepisoddatigue:episodesreathand but they seentoo similar
to episodeslreadyundertalen.

By contrast,the readermay have achievzed a completesenseof episodesatiation. For
Rosenbay, this is not necessariljthe sameconceptas closure,asdiscussedy Douglas

7OVeith Risakremindsmethatthereis a relatedphenomenomvhenthe authoringof a hypertet "comesto an
end”; this authoringclosureis shavn by a saturatiorof articles(nodes)on onesubjectcf. [443.

"1In the caseof mainstreantommerciaWeb browsers,only the Operabrowserhasa properfunctionality for
accidentatermination: At the next startup,the usergetsasled if he wantsto "continue wherethe interruption
occurred,startwith saved windows [or] startwith no windows”. If the first caseis chosen,eachepisode(or
"window history” getsrecovered).
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[147]: "Particularlyin alarge poeticwork, thereademmayhave no sensef completionin a
logical or narrative senseput maybesatiatedn a purelyimagisticway thatmakesit seem
fruitful to putthework asidefor atime” [449.

Theforth caseis thatthereaderhasreachedha tangible’succesoint” in gatheringinfor-
mation,cf. [147]. Rosenbeay borrovs MichaelJoyce’s topographicabent:

"The reademay quit becausef afeelingof having reachedpointonthe
landscapdrom which the vista seemscomplete. Or as Douglasputsit, the
readeris satisfiedthatenoughlogical questionsaareansweredhatthereis no
needto continue. With the luxury of a formal gatheringinterface,the reader
may obtaina senseof completionaboutthe gatheringsij.e. thereaders sense
of completionis exactly a writer's senseof completion: the gatheredresult
'works’ artisticallyas-is,now is agoodtime to stop” [449.?

Similarly, thereareseveralotherwaysto begin a hypertet sessionln the WWW, onecan
starta sessiorfrom a predefinechomepage,by typing an URL directly into the browser
or by following theresultsprovidedby a searchengine(seesection3.7.9. More comple,

and highly useful, tools are bookmarks history lists, guidedtours and maps. They can
sene bothasanentrypointto ahypertet, or asnavigationtoolsin the courseof asession.

3.7.2 Bookmarks

The bookmarkbreakswith the navigation metaphorf moving in a physicalspace(like a
tourist, or flaneurwalking in the city) evenmoreexplicitely thanthe othercommonnames
for the samefunction, i.e. favoritesor hotlist. Rather they all relateto the metaphorof
navigatingatext spaceasdescribedn section3.5on hypertext semiotics.The bookmark
is a magicfeaturein the navigation metaphof?, asthereis noway to marka placein real
spaceghe way a bookmarkdoesin a book: A bookmarkindicatesa personainterestof
areaderin a certaintopic, but if it is taken out of the book (e.g. if the book s returned
to the library) the bookmarkleaves no traces(as opposedto a grafiti, footprints, etc.;
cf. [116, 143 54Q). It is alsomoreexplicit that similar markingtechniquessuchasear
marking. Often againstthe adviceof librarianswho fear for the books,mary peopleuse
sticky notedto mark pagesor paragraphsWhenthe userdefinesa bookmarkthe system
may putthe nodés name* on the bookmarkiist, or it may promptthe userfor asmalltext
to remembethe nodeby. Bookmarksareespeciallyusefulin electronictexts becausét is
possibleto usemoreof themthanit would be practicalin physicalbooks,cf. [387, p. 130].

Bookmarksare mostimportantfor the revisit of Web pagesasbookmarksobviously are
kept by a usermainly for this purpose(other reasonamight include trading or publish-
ing themin someform). Tauscherand Greenbeg found that about60% of all pagesan
individual visits arepageshe hasvisited before® [514.

Bookmarksareafurtheraspecbf backwardnavigationthathave beenconsideredy Wein-
reich/Lamersdorf536 for theirHyperScouproject.In the WWW, userscannotdetermine
easily if they have alreadybookmarleda particularnode Weinreich/Lamersdor§uggest
shawing this (andotherdata)in pop-upsnext to links (seefigure 3.16a).

72The formal gatheringinterface Rosenbeg ervisionsis a spatialhypertext system(seesections3.1.15and
3.4.2, suchasAquanet[334)], VIKI [336], orits successoVKB [48.

73Extensionf metaphorsmagicfeaturesandmetaphomismatchesommonlymeetthe usersacceptance
they arewell designedandeasyto learn,thusincreasingusability (seesection3.6).

"AIn hypertet, markscanbe left on nodesandon links. However, standardWeb brovsersconcentrateon
bookmarkingnodeswithout theinformationhow the pagewasreached.

75To be moreprecise they found an overall recurrencaate of R = 58% (c = 9%) for their 23 subjectsand

R=61%(c = 9%)for 55 subjectsrom anotherstudy [91] (R= @& URLsvisted_dif ferert URLsvisted , 100)[514,
p.112].
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Figure3.16: Weblink attributesin the HyperScouprototype,Source{536|.

As a sign, the bookmarkcan be said to have an indexical relation (apartfrom the text-
passagé pointsto), to thereademwho hasplacedthemark.® Readingnarksin theform of
pointingfingershave alreadybeenfoundin ancientaw books(seesection3.5). Themagic
featurethat makes bookmarksso usefulin hypertets is thatthey canbe kept separately
from thetexts, sorted,nterchange@ndannotatedarudimentarysubstitutefor the missing
annotatiorfacility in the WWW).

A usefulextensionof the bookmarktool could be borroved from the world of computer
games,whereit is possibleto save the currentlevel, including all items, mapsetc. the
playerhasgatheredsofar. This magicfeaturewould createbookmarkswith amemory or,

in hypertext terminology with a history (seesection3.7.7) of how the sitewasfound. This
magicfeature,supportedoy a fitting enactmentvhich makesit easyfor the userto cope
with the additionalfunctionality (cf. [142, p. 60]; [310,309; seesection3.6) could enrich
bookmarklists by the principlesof causalityand consecutieness:”"Why did | bookmark
this site?” asa meansof "How did | getthere?”. In a personake-mailon July 24, 2001,
Brian Proffitt at BrowserWatch tells me that to his my knowledge, no currentbrowser
"k eepsa completehistorytracesuchasyou describe”.He thinksto recall’one of theearly
browsersdoing somethinglik e this, but it was quickly phasedout. | wantto sayis was
NCSA Mosaic,but | could be way off here”. Problemsof this featurewould includethe
guestionhow mary sitesarekeptin the history of the bookmark;theincreasedaize of the
bookmarkfile; and,if the bookmarkhistory shouldbe importedinto the global history;

oncethebookmarkgetsopened.

76" eaving marksis alsoa commonstratey in physicalplaces:"The grafitist leavesa mark. [...] With the
grafiito, the expressie mark hasa substancenadeup of the physicalresidueleft bathe markersincursion[. . .].
But theform of the mark— atthis level of 'expression— is itself peculiar;for it inhabitstherealmof theclue,
thetracetheindex” [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
linear paththroughthe denselyinterwoveninformationnetsenesasa hands-orintroduc-
tion to the new environment. The advantageof hypertet guidedtourscomparedo tourist
guidedtoursis "that the hypertext readercanleave theguidedtour atany spotandcontinue
browsing alongary otherlinks that seeminteresting. Whenthe readerwantsto getback
on the tour, it sufficesto issuea singlecommandto be taken to the point wherethe tour
wassuspendedThe’guide’ will bewaiting aslong asit takes”[387, p. 128]. Risakcalls
this a"soft guidedtour” whereaghe "hard guidedtour” cannotbeleft, aslinks have been
disabledcf. [439, Entwurfvon GuidedTours].

Nielsencalls guidedtours the most simple solutionto the navigation problemfrom the
users perspectre, cf. [387,388 52(]. To remove the requiremenfor navigation by pro-
viding guidedtoursthroughthe hypertext is "somewhatlik e the original ' trails’ suggested
by Vannevar Bushin 1945. A guidedtour maybethoughtof asa’superlink’thatconnects
a string of nodesinsteadof just two nodes As long asusersstayon the guidedtour, they
canjustissuea 'next node’ commando seemorerelevantinformation” [387, p. 127/8].
Bush’s original passaggoes:

"Whentheuseris building atrail, henamest, insertsthe namein hiscode
book,andtapsit outon hiskeyboard.[. ..] Thereafteratary time,whenone
of thesdtemsis in view, theothercanbeinstantlyrecalledmerelyby tappinga
buttonbelow the correspondingodespace Moreover, whennumeroustems
have beenthusjoined togetherto form atrail, they canbe reviewed in turn,
rapidly or slowly, by deflectinga lever lik e that usedfor turning the pagesof
abook. It is exactly asthoughthe physicalitemshadbeengatheredogether
from widely separatedourcesandboundtogetherto form a new book. It is
morethanthis, for ary item canbe joinedinto numerousrails” [80].”

Bieberetal. distinguishbetweertrails andguidedtours,wheretrails canrecorda pathof

informationthat the reademay wish to remembemand sharewith others,cf. [62]: "Con-

tinuity and guidancedistinguishtrails 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 thetrail, prohibiting detours. Nodesviewed during the [guided]
tour will have otherlinks dimmedor hidden”[62, p. 8]. Thelogical conclusionfrom this
distinctionis that"trails lower cognitive overheadby recommendinghe next logical link

totake,” while guidedtours”reduceoverheadurtherby removing all otherchoices[62, p.

8]. They agreewith otherauthorsthatovervien mapscando a greatdealto maintainthe
orientationalongthetrail or tour, cf. [18551§].

On the Web, its impossibleto dim or hide otherauthors’links asHTML hasno tagsfor
"superlinks”. Evenif anauthorcreatesa guidedtourthroughasiteby addingforward/back
buttonsto certainselectedhodes the usercannotjump backon the "tour bus” with one
mouse-clickoncehe hasleft it. However, he canbacktrackuntil he getsto the pointwhere
he hasleft the tour. Metaphorscanloosetheir importance(and validity) if they cannot
beimplementedr remainunusedn a certainsystem.Althoughthe "previews” and”free
tours” are often available at pay-sites(especiallywith pornographiccontent),the guided
tour in its original senseis hardly usedin the WWW. So infrequently it seemsthat it
wasreinterpretedn the Web site of a major Austrianbank, called Bank Austria Instead
of aguidedtour, thelink in the backgroundvindow of figure 3.17 activatesa nev window
containinga helpfunction,with definitionsetc.

"It is importantto distinguishwho definesthe guidedtour. If it is the user thentherelationto Bushs trailsis
evencloser


file:www.bankaustria.com
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Figure3.17: Metaphomisuse:The helpfunction of www.bankaustria.com.

A soft guidedtour on the Web, also called trail, can only be composedusing "frame-
sets”. An exampleof a guidedtour throughthis authors Web site can be found under
www.unet.unvie.ac.at~a9108&95/new/tour.html.

Thesourcecodefor trail 2. ht m , thesecondpageon this guidedtouris:

<HTM.>

<FRAMVESET rows="*, 60" BORDER=0 FRAMEBORDER-0 FRAMESPACI NG=0>
<FRAME src="MenuPapers. htm " name="" noresize franmeborder=0

bor der =0>

<FRAME src="trail_nav2.htm" name="" noresize franmeborder=0 border=0
scrol ling="no">

</ FRAVESET>

</ HTM.>

It loadsthe pageMenuPaper s. ht M andthe navigation frameat the bottomof the screen
calledtrai | _nav2. ht m . Thus,if theuserfollowsalink onthemainpage the navigation
framewill still bethereto returnto thetour ("this stop™), go to the "next stop” of thetour,

or to returnto a"previous stop”, resp. startagainfrom the beginning of thetour. Another
possibilitywould beto write a JavaScriptthatcontrolsbacktrackingo the guidedtour.

Besidesusabilityissuesof framesetstherearecopyright andillegal contentresponsibility
guestionsinvolved in sucha soft guidedtour on the Web: From a legal standpoint,it
seemghatthe fartherthe userwalks away from thevirtual tour bus, the moreproblematic
it getsfor the tour guide (seesection4.7.3 on copyright, authenticityand availability of
informationon the WWW).


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

Mapsarecloselyconnectedo the navigation metaphomalso,as”despitediversity of phys-
ical expressiorall mapsarebasicallyrepresentationsf a setof spatialandtemporalrela-
tionships”’[498.78 In the context of interest,therearetwo basictypesof maps. One of
themillustrateshow to reacha singlelocation. This mapis a routedescription,a visual-
ization of a guidedtour, or a trail. Routedescriptionmapsarestronglyinfluencedby the
mentalimageof the persondrawing the map,asthis persontries to transferrouteknowl-
edgefrom hermentalrepresentatioof theareato papercf. [142 p. 30]. The othertype of
mapdescribesa wholearea(overview map)or largerpartsof it (regionalor local map).In
ary case;successn usingamap,then,isin alargemeasureleterminedy thecongruence
of themapwith the[user’s concepif the spaceMN]” [49§.

Most hypermediasystemshatprovide semantidypesdisplaythetypesaslabelswithin an
overview diagram.Link labelsappeamext to, or on the arrowvs thatrepresentinks, while

nodelabelsmay appeareitherasthe text of the nodeor next to the node cf. [517,108

62]. While somehypertext systemsprovide additionaloverview maps,or extra hierarchy
viewersfor structuralnavigation’®, Web clientsdo neitherof the above:

"In factthe presenttonceptof the Web doesnot inherentlyprovide ary kind
of structurainformation(exceptof thefile-systenfolder structurerepresented
in theURL)” [536].

Links are embeddedn the HTML documentsand have to be extractedfirst to create
overview maps. While local overviews are still possibleand several tools are available,
comparablaylobal navigationtoolsarenot supported.

A fisheye view shows greatdetailfor thosepartsthatarecloseto theusers currentlocation
of interestandgraduallydiminishingamountf detailfor thosepartsthatareprogressiely
fartheraway. An algorithm createsa view that is similar to looking at a scenewith a
wide anglelens. This algorithmgeneratesnimageof the neighborhoody computinga
relationshipbetweenra priori importanceof anodeandthe distancebetweerthatnodeand
thecurrentpositionin thehhypertet network, cf. [86]. Fishe/e viewsrepresenschemesor
mappingboththe global architectureof the hyperdocumentandoneor moreregions, cf.
[394,439 441].80 Thegoalof Noik’s fisheye representatiois to distortthevisualelements
of theglobalmapsoasto foregroundor enlagethetargetregions,theareaof interestthe
readerhasidentified. In developingthis schemeNoik identifiestwo importantanchors
a currentpositionor focal point (IT) anda desireor queryintendedto explore possible
“next” locations.Possiblé'next” regionscanhavevariableDegreef InterestDOI) which
influencethe sizeof their graphicrepresentationThis schemeaecognizeghat “nextness”
or semantiaelatednessieednot be confinedeitherto geometricallyproximatespacesor
to thoseexplicitly linked: the relationscanbe expressedis collocationsor gatheringsof
nodesaccordingto someotheruserdefinedproperty cf. [394, 268. This conceptseems
relatedto Bollnow’s spaceof action,which he distinguishesanddescribesasan extension
of thehodologicalconceptseefootnote38 onpage92. Spaceof actionandthe schemeof
nextnessarethree-dimensionatrgologicalstructuresThey areorganizedaccordingo any
type of humanwork (stockroom,warehouselibrary, etc.) andconnectedo Heidegger's
notionof "Zuhandenheit”cf. [158 p. 13].

783outhvorth andsouthvorth furthercommenthat”almostwithout exceptionmapscommunicaténformation
aboutlocationsand connections. Locationsand their connectionshave attributesthat may be the quantity or
quality of certainvariables,or their changeover time. Thesevariablesmay be objectve or measurable[or]
subjectve, suchaspersonainterpretation®f scenicappeal’[49§.

"9The hypertet SystemThoth-Il hasa directedgraphbrowser (called Spides) wherea global mapis created
dynamicallyasa userbrowsesthroughlinked nodescf. [25)].

80Fisheye views areespeciallyusefulin hierarchicahypertets without crossinginks.
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Topic mapsare anotherconceptof growing importance:Topicsare nodesandtheir type
may be symbolizedby differentcolors,shapesandtextures. However, the numberof dif-
ferentshapescolorsandiconsis limited. Classhierarchiescanbe usedto reducetopic
typesto a smallnumberof "supertypes”(cf. [419), thusreducingthe needto onespecific
shapeand/orcolor for eachsupertype. Topic mapsmay containmillions of topicsand
associationsThereforeit is essentiato selectrelevantinformationasit is impossibleto
displaythe whole dataefficiently. Filtering techniquesare neededn orderto selectand
display only relevantinformation. Le Grandand Soto[311] have developeda tool that
enablesisergo filter topicsandassociationsaccordingo theirnameand/ortype, provided
that nameandtype areimplementedas XML attributes,cf. [137. They planto enhance
theirtool sothatit canhandlescope:

"Userswill specifywhich themesthey areinterestedn andthe tool will
filter namesassociationsgtc.onthatbasis.[...] Let uscompareopic maps
with geographicamaps.Youwill neverfind amapof acountrywith thewhole
informationaboutthecountryonit. Therewill beatopographicamap,apolit-
ical map,aneconomicmap,etc. In the sameway, topicsandassociationsan
beclassifiednto differentontologiesanddifferenttopic mapswill beprovided
to theuseraccordingto hisinterest”[137].

Anotherexampleof structurechypertext mechanismss the useof link inheritanceo allow
simplifiedviews of aninformationspacewithout having to shav all thelinks. Link inher
itancereplacegheindividual links betweemodesin anoverview diagramwith linescon-
nectingclustersof nodes thussimplifying the diagramconsiderablycf. [166]. Bertin has
elaborated semiotictheoryof mapsthatshouldbeconsideredn graphicakepresentations
of informationspacesef. [57].

3.7.5 Landmarks

Thosehypertext nodesthat the userknows very well andwhich arerecognizeceasilyare
calledlandmarks Landmarksare "usually definedby the authorof a hypertet system
aspartof the processof providing a usablestructurefor the readers[387, p. 132]. Ex-
amplesare nodescontaininginitial screensof a systemor tablesof contents,or "Thome
pages”asthey are called on the WWW. When encounteringandmarksthe usersknow
wherethey are,becausdandmarksalways help 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). Landmarksare of specialimportancewhengiving directionsto other peoplesince
they areso easilyrecognizable.In routedescriptiondt is very commonto describea se-
ries of landmarks.Encounteringone of themtriggersattentionfor the next in the series.
This sequencaivesthe traveler a feeling of progressandallows to estimatedistancesn
the description. Landmarksoften occuras startingor endingpoints of major pathsor in
the centerof districts, cf. [142 p. 38]. The same,of course,canbe saidaboutchapters,
sectionsjndices glossarieandtablesof contentsn abook. Thus,calling theseimportant
hypertext nodes’landmarks”andtheinitial screerfhome”, is aemphaticaffirmationof the
spatialnavigation,or travel metaphor

Landmarkgplayadecisverolein Perssors narratvizationapproachln Rosenbeg’sthree-
layer schemg(introducedin section3.4.2 for discussinghypertext activity — a term that
includes,if it is not synorymousto navigation— link-following is the mostfamiliar form
of actemé&. In accordancedo Rosenbey’s compoundlayers, episodeand sessionand

81And it is clearlya directionalform of acteme "A link may be followed by (1) clicking on ananchoreither
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mnemotechni@rinciple$?, Perssornasdevelopeda narrative approacto hypertext nav-
igation, cf. [421]. Perssoraskshimselfhow systemdeveloperscantriggerusersto make
narrative connection$etweerinformationunits (i.e. hypertext node3 andclaims: "Mak-
ing connectiondetweerdandmarkswill producearichermentalrepresentationf the envi-
ronmentandthusenhancanemory(which will enhancenavigation). This mentalnetwork
will beapowerful mentaltool in upcomingnavigatingsituations”[421, p. 192].

3.7.6 Backtrack Function

Directionis anessentiaspecbf hypertext navigation. Fromtheusersview, directioncan
pointforward,or backwardfrom the currentnode®® Forwardnavigationoccursif auseris
looking for new information,whereadackward navigationoccurswhenhetriesto regain
informationobtainedbefore cf. [517. Themostimportanttool for backwardnavigationon
the Webis thebackbutton,followedby the Bookmarksandthe History function,cf. [514].

Nielsen[387 explainsthe backtrackfacility andits dependeng on the users movement
andthe orderin which the nodeswerevisited: "Assumethat we are currentlylocatedin

nodeD in [figure 3.3]. If we hadarrivedat this nodevia the pathA — B — E — D, then
the backtrackcommandwould take usto nodeE the first time it wasissued. A second
backtrackwould thentake usfurtherbackalongour pathto nodeB. If, onthe otherhand,
we hadjumpeddirectly from nodeA to nodeD, thenissuingthe backtrackcommandat

nodeD would take usto nodeA sincethatwould thenbe wherewe camefrom” [387, p.

2-3].

But he doesnot mentionanotherproblemaboutthe backtrackfunction that | consider
importantin the context of navigation: Most standard/\Veb browsersdo not give the users
the optionwhetherto usethe backtrackfunction accordingto the metaphormf Adriadnes
thread®

Let usillustratethe problemby draftinga navigationin a smallhypertet (figure 3.18) that
differsfrom figure 3.3 only in onedetail: thelink from nodeF to nodeB is missing®. As

indicatedby the dottedline (Adriadnes thread),we take the pathA - B — C — F, then
backtrackF —» C — B andproceedB — E — D. If we executethe backtrackcommand
now, it will take usto the startingpoint A on the shortestway®® (D — E — B — A) and
noton theactualhodologicalpathD - E -+ B — C - F — C — B — A. In otherwords,
we "loosethememory” of ever having beenat point F becausédriadnesthreadhasbeen
pulledtight by the system.This methodof saving the shortestvay from the startingpoint

of the navigationto the currentlocationis sometimesalledstack,andimplicitly usedby

all standardVWW browsers,cf. [443. In thegraph this amnesids visualizedby fading
arrovheadon someof the dottedlines.

graphicallyvisible or inferredby thereader;(2) operatinganintermediateénteractve device shawving all possible
links, suchasa menuof link names;(3) clicking on an overviev map (this is really a specialcaseof (1)) and
perhapothers’[449.

82prof. Purcellat the ViennaUniversity of EconomicsandBusinessAdministrationhasdevelopedseveral ad-
vancedmnemotechni@pproachesHe proposedlifferentmethodgo extendthe humanshort-termandlong-time
memory

83Bolinow describeghe "dynamicsof backandforth” asthe "basic doublemovementof departingand re-
turning which articulateshumanspace”. This leadshim on to the descriptionof all kinds of paths,streetsand
waysandhow spaceis perceved duringmovementalongthem,cf. [158 p. 7]. Seefootnote38 on page92 on
hodologicalspace.

84In GreekMythology, Adriadneknew the secretto the mazebuilt by her fatherMinos andinhabitedby the
Minotaur, abloodthirstycreaturehalf beastandhalf man.Shetold herlover, aheronamedTheseuswho entered
themaze(usinga spoolof goldenthreadto find his way backout) andclubbedthe Minotaurto its death.

85|n theterminologyof graphtheory the graphhaslostits cycle.

86To beexact: on theshortesway thatcanbebuilt usingalreadytrans\ersedinks. As thelink A — D hadnot
beencrossedthis absolutelyshortestonnections not consideredy the backtrackingnechnanism.
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In the caseof Theseuswho is longing for the encountemwith his beloved Ariadne, the
fastestway out of the mazeis the primary goal. But imaginehe realizesthat he haslost
his amuleton theway: Having pulled his string backfrom the detour he might never find
it again! The analogouseffect will happerto a userwho hasvisited nodesin a browsing
sessiorbut cannotbacktrackto them?®’

Figure3.18: Loosingtrackwith the backtrackingcommand.

Hyperties3s oneof thefew hypertet systemghatusesAriadnesthread.Thehodological
pathof the user which canbe retrieved from log files is an importanttool for usability
analyse®f hypertets (e.g. Websites).It shovswheretheuserganin circles,whichland-
markswerefrequentlyrevisitedfor re-orientationgetc. In thosecasesthestacksolutioncan
be very helpful to shav the shortestway back,cf. [443. Thereis no optimal solution,but

the usability standpointvould call for animplementatiorthat makesthe function explicit

to theuser or aneasyway to optfor eitherstackor thread.

Hypertext backtrackinghasbeendiscussedn detail by Bieberetal. [62], with afocuson
multiple-window environments.Bieberasks:”Should backtrackingriggeran ‘undo’ op-
erationor simply reflectthe currentstateof the departurenodes?” This is an important
guestionwith seriousmplicationsfor hypertet rhetoricandfunctionality. A goodexam-
ple for the problemsthat occurin multiple-window ervironmentsis the Web-interbiceof
the Austrianuniversities’library systembeforeits updatein August2001. After searching
on"hypertext”, | browvsedthroughthefirst few resultpagesandfoundabookon hypertext
navigationin thelibrary of the ViennaUniversity (Thefirst bookonthelist in figure3.19).
A click revealsdetailsaboutthe book (seethe window markedas( in figure 3.20 anda
furtherclick on"Bestand”- holdings—opensanew window (window [ in thesamefigure)
with informationon how to orderthis book. Beforeorderingthe bookfrom thelibrary, the
userhasto enterhis or herlogin in anothemwindow (window [0). After having orderedthe
book,windows 00 and[J areclosedautomaticallyandonly 0, the mainwindow remains.
Sofar, sogood. But imaginethatthe usernow wantsto look at otherbooksthatresulted
from the search.As the searchhadbroughtup over 100results,clicking back/forthbook
by bookis notanoption. Sotheusermightwantto goto thenext resultpage(whichwould
look somehav similar to figure 3.19. Now, usingthe backtrackfunction of the browser
(the systemworks only with InternetExplorer and Netscapa\avigator) revivesthe two
"order this book” andthe "login” windows. Thefirst-time usermight assumehatthe or-
dering processs just beingundone,or thatit hasto be repeated.The limitations of the
browserfor this kind of orderingprocesdecomeohbvious,cf. [393. Thisissue of course,
playsanimportantrole in my reflectionson eCommercén section4.7.

87|t canbe aguedthat the usergetsthis information from the history function. Yet, for usability reasons,
unnecessargwitchingbetweervariousnavigationtools is not preferable.Furthermorethe history function, as
will beshavedin section3.7.7, hasusability problemsitself andis usedfar lessthanthe backtrackingunction,
cf. [514.


http://www.univie.ac.at

CHAPTER3. HYPERTEXT THEORY 130

3 vt chibliothek. 'Wien - WWW-llpac - Miciosolt Inteinet Explecss von chello binadband

ool =D | a4 H @ b &) | .
| Buiick Yoty Aibbrachen Abhusisessn  Shaipeds Suchen  Faworien Werlaul E-psil Dirucken earbeilen Cistusion  BIKGOOD
| Achesne L) b Fadegh unvein et 4S05.0LEFH x| owechesh
cKi o Al sofort:
McKinsey go s
nlng
kaufen!
% ABMELDEM sl alogauswak
~ Indesachs Titelkurzanzeige 2?
_ Wartsucho psuthl wurde. Wards=hyparbéal
= Suchverlaul ueie T
= Banutzenin
' Em:hlm:ﬂm ik | [+ Wesker | Titel 31. 40 von 149
= Kurzanz
= Modiizieren ¥ Autorin Tiited Bd. Jahr Bestand
= Filtam 31 Eisberd, Claudsa | Benuizemntersiizung bes dar Mavigation in 1993 FEAL N, Staats Wiss,
= Wersendes Hypeextsyaemen
= Sorianan 32 Engel, Reinhard Elektronmsch pubizieren mit dem Microzofl Help Wlarkshop 1%% Haupibikliothek
23 Flynn, Potar Thie ‘Warld el Randbook 1995 Haupshikliothek

4 Fritz, Gard [Hsg | Hammy sl i Wandal der Zait 2000 Haupshibdiothak

&5 Fromen, Siged Lexkon und Elesikon 1956 Fil A, Daaira aistik
Haupibiklinihek

3 Fuhi, Mosbent [Hepsg | Hy pertast - nlomation-Retreval - Mulimadia 57 1957 Haupuhiblinthik

3T Gaggi, Sikio Freen 165l b6 Bypa el 1997 FIBL, S listik u, ek

I Gerdes, Heike Lemen mit Text und Hypestent 1997 EBA Pepchologin

I3 Gili, Hannes Writing and translating for hypenextual ervimnments 2000 A Ak prestzon-
wholmetsch.
Hampthiblinthek

0l Gloor, Peter Elemests of hypermedia design 1907 FlA Math, Statu nformatik

Antdei
+ Punick |4, Weier Titel 39- 40 won 149
3] o e ke

Figure3.19: Online Catalogueof the ViennaUniversity: Book list.

Accordingto Jim Rosenbey, the backtrackingcommandshouldallow for qualification:
"Whetherbacktrackingis an'undo’ or not mustbe answeredy the user! Likewise, the
usermust determinewhetherbacktrackingshould or shouldnt be recordedin the trace
of the episodé [449. He arrives at this conclusionby rephrasingbacktrackingin the
contet of his three-layerschemefor discussinghypertet activity describedin section
3.4.2 Therefore,the questionfor him really is if backtrackingrevokes membershipof
actemesn anepisodeor notandtheansweiis thatthis depend®nthe circumstancedoth
of thehypertext andthereadets frameof mind:

"The readermight revisit a previous lexia to readit again— perhapsfor

a sheerly’musical’ repetition,or to rereada prior lexia basedon somereso-
nanceor referencen the presentexia. Hereonemight arguethatall of the
backtrackindhistoryis partof theepisode Or, thereademaybe backtracking
to undo having arrived at the currentlexia by mistale — backtrackingto re-
move from the episodethe actemethatcausedarrival atthe currentlexia. The
episodeis thusa combinationof history throughthe hypertet, the readers
intention,andthereaders impressiorof what’hangstogether’.Of coursethe
reademayarrive atapreviously readlexia via adifferentpathway thansimple
backtrackingin this casemostlik ely arrival at this lexia shouldbe partof the
episodé [449.

In conjunctionwith hypertext systemsfor learning, Hammond[212, p. 110] points out
that the backtrackfacility doesnot necessarilycontribute to facilitate navigation: "Once
in anunknavn or unexpectedpart of the knowledgebase the usermay have difficulty in

reachingfamiliar territory; like a strangetin aforeigncity withouta map,he maymissthe
correctturning. Providing a backtrackfacility is unlikely to solve the problem” Thesame
holdstruefor the historytool, which alsoconcentratesn pastnavigationwithout shaving

all related(future) navigation possibilities.
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Figure3.20: ViennaUniversity: Multiple-windows book-ordering.

3.7.7 History lists

In its mostelementanform, the history list consistsof the namesof visited nodesbut its
usability for navigation purposesdependsn the amountof meta-informatioraboutthe
nodesthemselesandattributesof thevisit. This meta-informatiorshouldbe availablein
differentviews, searchabl@ndsortable cf. [64]. Bilinski andBumannhave developeda
"HistoryTool” to compensattheweaknessesf standardVeb browsersin thisconcern.

The nameof this function, from a semioticviewpoint is a falsesignifier, becauseét does
not correspondo the requirement®f the basictravel metaphor”History” carriesastrong
connotationof universalitythat counteractshe notion of a personalnavigation history.®8
The toolbarsof hypertext enginesand Web browsers (see section4.6) emphasizethis
breachwith the consisteng of the travel/navigation metaphoy by representinghe his-
tory function with icons suchas pyramids (Hyperties)and sundials(Microsoft Internet
Explorer)8 While the pyramidsof EgyptandMexico could still be defendedaspopular
travel destinationsthe sundialshavs quite clearly the semioticinadequag, an unneces-
sary metaphomismatch: The /sundial/refersto anothersemantianarker of history than
the travel metaphor In otherwords, theicon designerof Hypertiesandthe MS Internet
Explorerobviously thoughtof "history” asthe scienceof pastcultures,andtried to rep-
resentthis conceptwith pyramidsand sundials. An often cited and comparablecaseof
semioticinadequayg is the ejectfunction on the desktopof the Apple/Macintoshwhere
"one cantake theicon of a floppy disk andplaceit in the garbagecan! Theresultis the
Ejectfunction,semioticallyinadequatehut which, throughuse becamepart of the Macin-
toshlanguage” [375, seesection3.6 onthe semioticapproactto usability.

In a mediasemioticapproachthe history tool canbe comparedo externalmemorysys-
tems,suchasdiaries. Diaries differ from history booksin their quality of externalizing

88This remindsme of the postmoderrargumentthatthe nineteenth-centurgbsessiomith history did not die
in thefin desieclesothat”an essentiallyhistoricalepistemology’continuego shapeour thoughtscf. [176,497].
89NetscapeNavigatordoesnot evenfeaturethis navigationtool onits toolbar
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innerdialoguesandreflectingpastcommunicatie actionin apersonaivay. They arewrit-
tenin a privateideolectandcaninvolve visual signslik e drawings, etc. While the reader
of a history book learnsaboutpreviously unknownfacts,the owner of a diary canuseit
to remind herselfof situationsshe haspersonallylived through. Kierkegaardknew that
the ability to remembememorablehings,but to forgetunimportant(or evenunpleasant)
onesis animportanthumandemand”Hat mandemgestalin derKunstzu vergessemundin
derKunst,sichzu erinnerngetbt,sich verwllkommnet,soist manimstande Fangballzu
spielenmit demganzerDasein”[277].

To avoid semioticdisastersthe conceptualelementsof interface metaphorshave to be
carefully selectedn orderto make the respectre functionsattractve for the user In the
navigation paradigm of course,”logbook” would have beena betterterminologychoice
thanhistory,

1. becausdt accordswith the navigationalmetaphoiin its mostliteral sense,

2. becauset deliversa feeling of first-personnessan enactmenivith the users own
actionsratherthana passverole in the passagef time (seesections3.6 and4.6).

Applications/interbcesthatdo not draw on a travel paradigmcould make useof the term
"diary”.

Fromausabilityperspectie,onemightarguethat,asthetermhistorylist is alreadywidely
established”it hasenteredthe browserlanguage”),ary attemptto renameit would be
confusing.However, researcthasshown thatthe history functionaccountdor only half a
perceniof all navigationactions?® This underrepresentatiomay be owedto thefactthat
usershave anunclearconcepif thefunction,aswell asthefactthatcommerciabrowsers
have paidtoo little attentionto usabilityissuesof this functionality.

Even if the developersof the Web browsersdecideto stick with the term history (e.g.
becausehey arecorvincedthat usershave learnedthe awkward corventionandin order
to keepthe default shortcut”Ctrl+H"), choosinga bookicon for the visualizationwould
probablyhelp: A book (as a history book, a logbook, a travel diary) seemssuitableto
signify boththe establishe@dndtheintuitive notionfor this navigationtool, thussupporting
thesemioticprocess.

Giventhehigh recurrenceateon the Web (60% of all pagesanindividual visits arepages
that have beenvisited before,cf. [514]; seesection3.7.2), the history (or logbook)func-

tion shouldbe taken more seriouslyas a navigationaltool. In the threemostcommon
Web browsers(NetscapeNavigator, MS InternetExplorer OperaBrowser),it hasbeen
integrated(or hybridized)with the "Back” button and a drop-dawn list underthe URL

field. However, the logbook/historyshouldbe easilyaccessiblendcontainall important
information aboutvisited pages,suchastitle, URL, dateandtime of last visit, number
of revisits andduration. Chiou/Donath[183 suggestperceptualthumbnails”while Ay-

ers/Stask [21] discusggraphicalhistoryfunctionsin MosaicG,WebMapandThe Naviga-

tional View Builder.

Webbrowsersalsoconsiderpastvisits by changinghecolor of thelink markers(thisfunc-
tionality is calledbreadcrumbs).Weinreich/Lamersdorsuggesa methodshoving thelast
time a certainnodewasvisitedin apop-upatthelink marker (figure 3.16): "By displaying
theinformationgatheredrom the usershistory, we wantto seamlesslyntegratethe users
navigationdirectioninto active Web operation”[536.

90'The OpenURL catagory makesup 50%of all navigationactions.However, the OpenURL cateory is itself
comprisedof individual events” [514]. One of theseeventsis the history function, which "wasusedrarely to
selecta URL (1% of all OpenURL actions)”.
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It seemaotenvorthy that Web browserscannotsave, edit andreloadhistory files in order
to producea "trail” in the senseusedby Vannerar Bush(seesection3.1.2). In ane-mail
on May 8, 2001, Brian Proffitt from Browser\Watchconfirmsthat"To my knowledge,no
browsermakesuseof trails”. He thinksthatthe reasorfor this is that”more peoplewere
interestedn the vision of Ted Nelson,who promoteda less-rigidnotion of information”.
Bush’s sequentialtrails, Nelsonmaintained,were not neededin the computermedium
becausenemorystorageprecludeda needto keepdatasequential-whichadto be donein
Bush's meme. Proffitt alsopointsoutthat”thereare,| think, two descendantsf thetrail
notionthatstill exist: the historyfunctionof browsersandthe saved searchcapacityfound
in somebrowserbasedools like CopernicandBingooo”. Yet, a saved searchis not the
sameasa stringof actuallyvisitednodes a hodologicaltrail.

Meyrowitz makesthe samepoint, althoughhe speaksf paths,ratherthantrails: "Paths
areessentiallyhistoriesthathave beencapturedgedited,shortenedandmadeinto concrete
desktopobjectsthat canbe playedbackagain.. We'd like usersnot to have to program
thesepathsbut to be ableto createthemby actually doing the traversalsand editing out
eventsthatthey don't necessarilywantto keep”[405 p. 304]. As this passageuggests,
Meyrowitz herecombineshis earlieremphasi®n Nelsonianform of hypertextuality with
afterthe-facttrails.

Shipman/Hsiethave integrateda navigable history function into their spatial hypertext
systemVKB, [484]. It followsthelogic of the”undo” commandn text andgraphiceditors.
A lesscompletesolution are snapshot®f the browserwindow, e.g. in Vectorama.ay's
"multiuser playground”: A maximumof ten usersat the sametime candesigna picture
togetherandthe systemsavesthe stateof the playgroundevery 5 minutes(if changehave
beenmade)?*

3.7.8 Agents,Narrati ve, Personaland SocialNavigation

Basedon BrendalLaurel’s two qualitiesto perform action, responsienessand capacity
which in fact”comprisethe metaphorof ageng” [309, Bardini arguesthatthe resulting
"invisibility” of thecomputemustbetheresultof a negotiationbetweeruseranddesigner
onthecompetencef theinterfaceagents

"The efficacy of the computerinterfaceas actantdepend<on developing
corvincing'charactersin the’narrative’ of the userinterface.If their negoti-
ationis successfuluseranddesignereacha consensusn the competencef
theagentto performatask(anaction),andthe medium(the computer)disap-
pearsin the processUseranddesigneragreeon the’truth’ of therepresenta-
tion embodiedn theagent,and,in consequencdiis/hers/itsaactionappearas
‘real! The objectof the negotiationis the plot (or the narrative) itself, andin
thepresentasethealternatve representationsf the userandthe designerof
thetaskto beperformed’[28].

This argumentcalls on the basicrule of HCI, thatthe bestinterfaceis the oneyou do not

notice, cf. [443. Oneis alsoremindedof Perssors narratve approach[421]: Besides
using storiesas landmarks(seesection3.7.5, Perssorproposesnteractive storytellers
comparabldo the wizardsin the Microsoft Office packagdor unexperiencedisers.

Beingtheresultof a consensubetweendesigneanduser Bardini's interfaceagentcom-
binesthetwo orthogonabimension®f arepresentatiofdeleggationandinscription): "Del-
egationis the processy which the agentis grantedtheright to representctionin thein-
terface,andinscriptionis the procesghatenableghe agentto performthis action. These

91This s, of course a compromisebetweerhistory functionality andstoragecosts asthousand®f usershave
beenusingtheplaygroundsinceVectorama.@ waslaunchedn the middle of Septembe2000.
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two processesonjointly definethecompetencef theagentastheembodimenbf thecon-
sensugeachedy usersanddesigners”.This possibility to shapethe ervironmentandto
producea subjectvely definedspacehroughactivities andpracticeis, of course relatedto
Bernyon'sideas:"Thereis a context to spacewhich needso be communicatedpegotiated
andunderstoodetweerpeople.More thanjust spacethereis theideaof place”[48] (see
pagesl4Zf. in section3.5 on the conceved spaceandpostmoderrgeography) With the
adwent of the SemantidVeb, intelligentagentswill take over a lot of actiities which are
todaystill definedasnavigation,or InformationRetrieval, cf. [54] (seesection3.7.9.

Anotherstratgyy that "offersanalternatve to the prevailing methodsfor navigatingmeta-
phors”[174] is calledpersonal or socialnavigation: "Social navigationrelieson interac-
tions with otherpeople’[116, p. 10]. Socialnavigation canmeaninteractingwith other
userg(direc?, or studyingwhata groupof usersdoes(indirecf). Furthermoresocialnavi-
gationmay beintendedor unintendedby the advice-gver. An exampleof directintended
socialnavigationis anemailrecommendingWebsite,cf. [174]. An exampleof anindirect
unintendecdhavigationis the Footprint systemby Alan Wexelblat[541]. This (prototype)
systemprovidesaway to take advantageof Web site usaganformationfrom log files gen-
eratedby theWeb-serer. Usersbrowsinga site canseethe mostcommonpathtakenfrom
the currentpagebeingviewed,resemblinghe way pathsin the grassshaw if mary people
frequentlyusethem.In termsof semioticHCI, this systenfalls underBrown’s category of
indexical interfacescf. [77]; seesection3.6for this usabilityapproacho hypertext.

The inspirationfor the Social Navigation approachcomesfrom the fact "that mostinfor-

mation navigation in the real world is performedthroughtalking to otherpeople. When
we needto find informationaboutanillness,we talk to our relatives,friendsandmedical
doctors,whenwe arelost in a city, we approachpeoplewalking by, etc’ [174. Social

navigationand CSCWsharea lot of propertiesandproblems but a main differenceis the

guestionof anorymity (which is usuallynot givenin CSCW). Accordingto Svenssona

relateddifferenceis that "in systemsthat implementindirect social navigation, it is not

the casethatuserscollaborateto solve a task,at leastnot consciously Thatis, the advice
provider doesnot have to know that her actionswill have a future influenceon someone
elses navigation” [512, p. 25]. For groupwareandCSCWin a hypertet ervironment,see
section3.2.2

3.7.9 Navigating by Query

Swvenssoralsodiscussethedifferencebetweer(social)navigationandinformationRetrieval
(IR):

"The factthat navigation cantake placein non-Euclidearspacesuchasthe
Web,makesit sometimedardto seethedifferencebetweemavigationandIR.

Is a personnavigatingor searchindgor informationwhenshetypesa question
into asearchengine?[512 p. 25].

InformationRetrieval on the Web hasbecomean importantresearchissueas about85%
of the Internetusersclaim to be usingsearchenginesand searchservicesto find specific
informationof interest.The samesurweys show, however, that"usersarenot satisfiedwith
the performanceof the currentgeneratiorof searchengines;the slov speedof retrieval,
communicatiordelays,andpoor quality of retrievedresults(e.g.,noiseandbrokenlinks)
arecommonlycitedproblems”[279. Ontheotherhand,hypertet expertsseethedifficul-
ties of finding informationon the WWW asa resultof the poorinterconnectedness the
Web, which hasalsobeenrevealedthe latestresultsconcerninghe diameterof the WWW
cf. [73,227, and[5] (seesection3.4.1for theunderlyingmodelof theWebgraph). Wendy
Hall hasidentifieda majorreasorfor theusers'relianceon the searchengines:
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"The lack of associatie linking meanghat usersneedothermechanismdgor
finding relatedinformationin theWeh This vacuumhasof coursebeenfilled
by the searchengines|...] As Halaszcommentedn 1991, navigation by
queryis atrue alternatve to navigationby link following, andin the Web has
becomethe main form of navigation in part becausehereare few links for
usergo follow” [211, p. 10].

Approachego endboththe "tyranny of thelink” andthe oligarchyof the searchengines
alsocomefrom OHS researchera/ho soughtto integratethese’tw o worlds”: "The world

of hypermediaandthe world of searchenginesarestill separatdothin termsof technol-
ogy andthe way usersperceve them”[211, p. 10]. BernardBekavacdescribeghis asthe

differencebetweerbrowsingandmatding, cf. [41].

"Supportfor browsing hasoften beenidentified as a defining characteristic
of hypertext systemshat distinguishthem from databaseystems. This ex-

ploratory discovery-basedserendipitougorm of search typified by poorly

definedgoals—'I' Il know it when| seeit’ — hastypically beencontrasted
with traditional goal orientedsearchas addressedy InformationRetrieval

(IR)" [114, p. 26].

To emphasiz¢he differencebetweerfinding by navigating versudinding by searchinglet

me introducethe following metaphor An eye-witnessof a crime wantsto helpthe police
in findingthecriminal. Searchingvith asearckengineis lik eidentifyingadelinquenfrom

behinda glasswall: A variety of suspectshatsomehav could have committedthe crime
getpre-choseiy thepolice. Only if thethugis amongthemhecanberecognized!That's
him!”, or, "No, he is not amongtheseguys!”. On the otherhand,finding by associatie

linking is like describinghedelinquenin orderto produceanidentikit picture: "He looked
a bit more like a movie star... yes, but his nosewas someha more onion-shaped..

yes,that's him!” 92 Findinginformationandacquiringknowledgein hypertet is basedon

fuzzy information andthe interactionwith otherauthors/readerdy meansof the traces
(nodegannotationdinks) they have left. Speakingmetaphorically one can say that the
userscanget”near” to a certaininformationby encirclingit in a hypertext ervironment,
while in IR they have to know concreteermsto look for.

The needof the browsingfunctionalityto be augmentedvith searctacilities, particularly
in large-scalesystemshasnot only beenemphasizedy researchput also by the cited
numbersof userswho usethe searchengineson the Web, cf. [114, p. 26]. In his dis-

cussionof the classiccontributionsto IR, Panry [411] emphasizethedistinctionbetween
Information (or Document)Retrieval and ReferenceRetrieval, cf. [417. He alsopoints
to thevaguenessf theterm”information”, which hasalreadybeennotedby vanRijsber

gen[525. This strugglefor a good definition is sharedby mediatheory and semiotics
Beynon-Davies[59] definesthetermsdata,knowledgeandinformationasfollows:

e Datais facts. A datum,a unit of data,is one or more symbolsthat are usedto
represensomething.

¢ Informationis interpreteddata.Informationis dataplacedwithin a meaningfulcon-
text. [...] Informationis necessarilysubjectve. Informationmustalwaysbe setin
thecontet of its recipient. Thesamedatamaybeinterpretedifferently by different
peopledependingn their existing knowledge.

¢ Knowledgeis derived from information by integrating information with existing
knowledge.

92| fact, computerizedsystemsiowadayscombinethe photofittingapproactwith geneticalgorithms.
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In contemporargemioticterminology(afterN6th [401]), thisdefinitioncouldbeshortened
down to: In aprocesf semiosisa datumis the signvehiclefor the referenceobjectfact
making senseasinformation In the next level of semiosis informationbecomesknowl-
edee.

Importantattributesof informationareaccessibility completenessaccurag, timing, rele-
vanceandpresentationMoreover, high qualityinformationmustbecompleteto theextent
requiredby the task,andbe accessiblgo the user Timing is often crucial to the useful-
nessof information,which mustbe relevantto the audiencepr individual for whichiit is
intendedandaccurateenoughto serviceparticulartasks.Finally, how informationis pre-
senteds alsoimportantfor usersjt mustbe unambiguousndpreciseandin a form that
helpsunderstandingndinterpretationcf. [516, p. 5-19] and[411]. The argumentof the
usability approach(seesection3.6) thatthe samedatasetsmay be interpreteddifferently
by variouspeopledependingon the currenttask, their existing knowledge,and on their
attitudesandbeliefs,coincideswith semiotictheory

Panry seeglassificatiorandindexing asthemainmethodf classidR, while thecenterof
gravity (especiallyon the Web) hasstronglyshiftedtowardsindexing techniquescf. [411,
IR2-17f.].

As opposedo the semioticand corventionaldefinitionsfor index, in IR, index(ing) has
aspecificmeaning.In Baeza-¥ates/Ribeiro-Net@words,”an index termis a (document)
wordwhosesemantic$elpsin rememberinghedocument mainthemegwhereasjndex-

ing is building a datastructurethatwill allow quick searchingf thetext” [23]. According
to Mei Kobayashiand Koichi Takeda,the four approacheso indexing documenton the
Webare:

1. humanor manualindexing,

2. automatidndexing,

3. intelligentor agent basedndexing, and
4,

meta-dataRDF andannotation-baseihdexing.

While thefirsttwo appeain mary classicalR texts (e.g.[459), thelattertwo arerelatively
new andpromisingareasof study Kobayashi/@kedaclaim that"indexing Web pagesto
facilitateretrievalis amuchmorecomple< andchallengingoroblemthanthecorresponding
oneassociateavith classicadatabases[279.

Thesedevelopmentshave led to "a rich cross-fertilisationof researctbetweenhypertext
andIR” [114, p. 26] andthe "unusuallyattractive interfaces”of the searchengineq279.
Theadwentof the SemantidVeb[54], might bethe summunbonumof the corvergenceof
IR andbrowsing

Swvenssorconcludeshat, if a userhasa well-definedinformationneed,s/heretrievesthe
informationthat matcheghe need,while in navigationthe need(or destination)may not
beclearto users:

"Whetheror not a searchin a searchengineis navigation or not, depends
onausersintentions.If sheknowsexactlywhatshewantsandsheusegheen-
gineto retrieve thatinformation,we would classifyit asinformationretrieval.
Corversely auserthatusesa searchenginein orderto clarify hergoal,or get
abetterunderstandingf somesubjectjs navigating. In generalwe arguethat
navigation alwayshasan elementof informationretrieval to it. In navigation
the navigator continuouslyhasto retrieve informationthattells herwhereshe
is, whereto turn, whenthe goalhasbeenreachedandsoon” [512 p. 25].
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Augmentingthe Web will have to involve a greateffort to encouragdinkage. In today's

WWW, mary efforts have beenmadeto increasethe capabilitiesof searchengines,and
thereis hardlyary valid word thatdoesnot bring up a numberof hits, or, to stick with our

policemetaphor’suspects”.Searchenginegpresentheir resultsasdynamicHTML pages,
sometimesncluding machinegeneratedinks to searchsimilar documentsto directories
or to translationof the founddocumentsThis is a revolutionaryincreaseof functionality
especiallyat the beginning of a hypertext session. Yet, it cannotsubstituteuserdefined
links betweennodes Furthermorethe numberof retrieved referencess often just too

greatto befeasiblefor review: Who hasthetime andconcentratiorio look atthousandsf

suspectérom behindtheglasswall? Theidentikit picturemetaphoyof course)eadsto the
guestionof non-text navigation.

3.7.10 Navigation in non-text hypermedia

"Becausel seekanimage,notabook” saysllle in W.B. Yeats’poemEgoDominusTuus
to Hic. And this is exactly what mary usersare doing in hypermedia At the time of
writing this dissertationthe searchengineGoogleimplementeda betaversionof animage
searchingool onthe WWW. A searchor theword "eagle”in early August2001brought
up 845imagefiles, of whichthefirst andthelastareshavnin figure 3.21

(a) First match: Bald Ea- (b) Last match: Jim & Robin of Eagle
gle.jpg SongFlutes

Figure3.21: Searchrequesfor "eagle” on GooglelmageSearch.

As canbeeasilydeterminedrom this result,the searchmechanisntooksfor therequested
termin thefile nameaswell asin the context of theimageon the Web page.Accordingly,
thegradeof usefulnessf theretrievedimagesvariesalot, andthebrowsingof the43 result
pagescanbe quitetiresome.

Thisresultcorrespondsvith thefindingsof Smolinaretal. [494] who have usedSemiotics
to formulatean authoringperspecite to multimediasearch.They pointto the researcthof
GeraldEdelman,who hasbeeninvestigating’the constructionof automatahat not only
arecapableof generalvisual perceptionbut alsohave designsthatreflectour knowledge
of the neuralarchitectureghat supportbiological perception.[...] However, while the
technologyfor representingn object’s shapeis promising,the segmentationtechnology
that identifiesan objectin the first placeis far wealer”. They concludethat we have to
acceptthat searchingon sucha query canonly be viable if it yields a setof candidates,
"some(if notmary) of which mayhave nothingto dowith the contentwe hadin mindand
mary of which may only be valuableto the extentthatthey canhelpusformulatea more
accuratequery”[494, p. 5-6].


http://www.google.com
http://www.bartleby.com/148/33.html
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Half a decaddaterwe have a numberof promisingapproachesising ContentBasedRe-

trieval (CBR) and ContentBasedNavigation (CBN) togethemwith 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 the ownersof eachcollec-

tion to maintainownershipand control of their databy usingthe conceptof distributed

linking: "The distributedlinking will addlinks to content(bothtext andimages)at presen-
tationtime. This will enablea userto addlinks to contentthatthey do not own or have

write accesso” [34(.

MAVIS (the Multimedia Architecturefor Video, Imageand Sound)bringstogethertech-
niguesfor CBR/CBNin differenttypesof media,into asinglehypermediaystemallowing

cross-mediaavigation,concepinavigationandretrieval via a multimediathesauru$513.

To overcomethe inadequacie®f the low level featurematchingof images,Tanslg et
al. proposea mid-level extractionmethodfor imagesbasedupon scalespacematching
andgraphmatchingto achieve topologicalmatchingof imagesandobjectretrieval. Yet,
in spite of significantprogressn contentbasedretrieval, it is clearthat”to achieve truly

robust and versatileretrieval of imagesbasedon contentwill requirea generalsolution
to the recognitionproblemin imageanalysisandthis is far from beingachieved” [31§].

Furthermorejt seemghatin comparisorwith textual linking andthe latestresearchon
time-basedhypermedianavigationin images-spacedsave beentheorizedandformalized
to alesserextent.

In the processof building MAVIS2, Joyce et al. investigatedthe applicability of semi-

otic conceptsand intelligent agentsfor integrating and navigating through multimedia

representationsf conceptd264. First, they follow Smolinaret al. [494 in considering
the Saussuriamotion of signifier andsignified asthe focal conceptdn multimediadata.

But thenthey rejectit becausehey "note thatthe’user’ is abstracteaut of the Saussurian
model”[264, p. 133]. They turnto Ogden/Richardsinterpretatiorof Peirces systemasa

semiotictriangleandPeirces secondrichotomyiconid/indexical/symbolic[406 416].

Of course,this leadsinto the direction of ComputationalSemiotics,a field of research
which appliesandimplementssemioticprinciplesinto Artificial Intelligencesystems.As

ary thoroughapproacho thesdssuesvould by fargobeyondthescopeof thisdissertation,
| wantto limit my commentariesn thefollowing pointsof departureyhich maysene as
abasisfor furtherwork:

¢ The simplified modelof a semiotictriangle promotedby Morris [368 and Ogden/
Richardg406 hasbeencriticized by mary semioticiansg.g. UmbertoEco, Renzo
Raggiuntiand Mihai Nadin [154, 155,429 375. In his pansemioticview, Peirce
seeghewholeworld asa semioticsystemcf. [264], [401, p. 59ff.] which worksby
meanf semiosigseesection?.5). Thismeanghattheusemevergetsto (i.e. never
usesnever means}he "real object” but he decodifieshe sign asfar ashe needst
for thecommunicatioract.

e This unlimited semiotic chainis also inherentin the Saussuriarsyntagmaticand
paradigmaticaxes (despite Derrida’s critique, it can thus be describedas multi-
dimensionalcf. [534). In my point of view, it is simplistic to saythat Saussure
model”abstractsout” the userwhile Peirces "includes” him/her Especiallyexten-
sionsof the Signifier/Signifiedmodel (from LacanandJalobsonto Kristeva) make
it obviousthatthe useris nota closedentity thatstandseitherinsideor outside.

¢ In Peirces own words,the signis "somethingwhich standso somebodyfor some-
thing in somerespector capacity”[416 vol. 2, p. 228]. Thus,the”meaning of
a signdependsn the context. In connectionwith CBR, Santini/Jainhave tried to
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closethe semantigapby consideringhesdalifferent’meanings”:"Context is essen-
tial for thedeterminatiorof the meaningof animageandfor thejudgmentof image
similarity” [467]. They useaninteractionmodelthatseemsrery similar to the spa-
tial hypermediaapproach- althoughthey do not explicitely referto this approach,
cf. [335 336,337,486,485.

e Peirces othertwo trichotomiesare often neglected becausehey areabit harderto
graspthanthe taxonomyiconidindexical/lsymbolic Yet, they canbejustasvital to
closethe semanticgap. The importantquestionif the depictionof a car meansa
certaincator ary cat(the class)is an examplefor the decisionbetweerrhemaand
dicent N6th [397] claimsthat this distinctionis logocentrichecauséa particular
photograptof a caton a mat, beinganindexical sign, is certainlyin thefirst place
aboutanindividual catand not abouta memberof a class.[...] Theindividuality
of the catandthe matanbe easilyidentifiedin mary details”[397, p. 141]. Elkins’
imagetheory which relateswittgensteins earlyphilosophyandGoodmansnotation
systemgontainssomeinterestingconsiderationin this context (seesection2.7).

e Accordingly, Wexelblat's Footprintsysten{541] (seesection3.7.8on socialnaviga-
tion) canbeinterpretedasa systemof indexical qualisigns.Socialnavigationcould
play amajorrolein thiskind of IR andnavigationin non-text hypermedia

e A commonbaseof psycho-visuaparticularitiesthat delimit the humaneye 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, senes as the model
for wayfindingin hypertet usingtraditionalgeographyspatialityandvirtual reality, like
Diebeger’s InformationCity, cf. [142. Onthe otherhandwe have the connectiorto tex-
tualandsemioticmodels(describedn section3.50n hypertet semiotics)thatconcentrate
onthesequentiaselectiorof textual nodesby following links. Thelatterconcepof hyper
text navigation resembleshe discursve useof languageor parole Oneis alsoreminded
of the dichotomyof structuralvs. associatie links underlinedby Risak,cf. [439. In the
middle,we find Wittgensteins metaphoiof thelanguageasa city:

"UnsereSpraché&kannmananseherals einealte Stadt,ein Gewinkel von
GaRchemndPlatzenaltenundneuerHausernundHausermit Zubauteraus
verschiedeneiZeiten; und diesumgebenvon einerMengeneuerVororte mit
geraderundregelmafigerStralerundmit einformigenHausern[549, 18].

Smuda[495 hasanalyzedthe metropolisas text and Wenz [538 takes on his account
of the coherencdetweerperceptionandnarratvity in Futurism,the artistic schoolat the
beginningof the20th centurythatcapturedspeedasaspatio-temporainovementoncarvas
andpaper Speedhaschangedur perceptionjust like our way of living, asrecordedby
WalterBenjamin cf. [44], andLaszloMoholy-Nagy:

"The motor car driver or airplanepilot canbring distantand unrelatedand-
marksinto spatialrelationshipsunknawn to the pedestrian.The differenceis
producedby the changedperceptioncausedby the variousspeedsyision in
motion” [366, p. 245].
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Wenzconcludeghat’the sameancreasef velocity andstimulussatiationis achiezedin the
mediumof hypertext, which leadsto thedifficulty thatwe dealwith aspacevhich stretches
our capacityof imagination.Thereforethe hypertextual dataspaces virtually constructed
asa landscapéy metaphorof spacewhich we alsousein otherfields of experiencein
orderto make usacquaintedvith thenew medium”[538, p. 582]. So,is thequeasyfeeling
of beinglostin hyperspacemerely a motion sicknessof unexperiencedcybernauts?Or
rather is thatfeeling of nausea variationof the so-calledStendhalSyndrometheintense
psychicaldisturbanceshatforeigntouristsexperiencevhenthey visit for thefirst time the
grandarchitecturabeautieof FlorenceandRome cf. [322?

What thesesicknessefiave in commonis a feeling of inability to take control, beit as

a passve travelerin a machinethat transportshe body at speeddar beyond its natural

abilities, or beit asa spectatomwhois overwhelmedoy the inconcevability of the sublime

beautiesConditionallinks andpersonalizedystemgseesection3.4.5 mayhelptheusers
to introducethemselesto the new ervironment. Paradoxically thesesystemscreatea

feelingof securenesandcontrolby takingcontroloutof theusers’hands.Theseaeflections
insinuatethat the problemhasa lot more facetsthan Cunliffe’s conceptof usercontrol:

"Guided toursprovide perhapghe leastamountof control for the user anddirectaccess
and, to a lesserextent, searchingprovide perhapghe mostcontrol” [114, p. 28]. Yet, as

explainedin section3.7.3 thereare”hard” and”soft” versionsof guidedtours.

Bahr explains that machinesraise our receptie sensualityto superhumarevels’®, (e.g.
they enableusto explorethe surfaceof the Marswithout evenhaving to bethere)while, at
thesametime, they keepsensuousnessvay from our bodies:

"So hebenunsdie Maschinernvon unseretteiblichenStrukturabundtiber
setzensie in eine’kontemplatve’ Struktur Man spricht angesichtgder Er-
scheinungeimmerwenigervon Er-fahrungenimmermehrvon'Daten’, weil
sieunswenigerin BewegungbringenalsvielmehriberBewegunginformieren.
[...] Sosteigerndie Maschinendie Sinnlichkeit, die sie uns zugleichvom
Leibe[halten]”[24, p. 28].

But if we "are” at, or in a place,we wantto betherewith all our senses The bodyimage
schemaslescribedy Lakoff andJohnsonamongothers arefundamentato thought,and
to think thatwe candivorce’information’ from emotion(cf. [117]) andbodily experience
leadsusdown a slipperycognitive slope”[524, cf. [307.%4 Wenzcriticizeshypertext im-
plementationshatplacethereaderoutsideof thetext. Theinformation"which ahypertext
openswhenthe useris clicking anicon andopensa new window characterizethe reader
asappositionedutside,asan obsener who hasto openthe windows of a complex build-
ing with roomswith differentspatialarrangementandborderlines.Whereis thereaders
positionin hypertet? Is it merelyoutside? This seemgo be a strangemetaphorwhich
comparesghe readerto a voyeur” [538, p. 578].%° To belostin hyperspaceoesnot only
meanthat we do not know wherewe arein the sensethat we are peekinginto the wrong
window, or thatwe have taken the wrong exit on the informationhighway. To belostin
hyperspaceneango find oneselfburied underan avalancheof informationandhaving to
find outwhichdirectionis up andwhichdown, how to getout,andhow oneever gotthere.
Hypertext is aconstructedpotatransformedvirtual) space Thislack of isometrywith the
Euclideanspacé® we believe to live in is onereasorfor our navigationaldifficultiesin a

93Theideaof theartificial magnifyingandreducingour sensehasalsobeendescribecby UmbertoEco[156]
as”effectsof prostheses”Any device thatreplacegpartsof our body or extendsthe rangeof actionof somepart
of our bodycanberegardedasa prosthesisvhichis morespecializedhanthe original function, e.g. atelescope
increaseshe depthof vision atthe costof breadthof vision. Seesection2.9and4.4.

%4Comparethis with Rotmans reiteratecconcerrwith reinstatingthe bodyin mathematicsgf. [451].

9Veith Risakremindedme thatthe blurring of the author/readerolesis animportantfactorfor areaderto be
"inside” ahypertet.

96seesection3.4.3 especiallyfigure 3.9 andfootnote37 on Euclidearspace.
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hypertext-as-spacenetaphor And acceptinghis breakdevn andactively confrontingit on
the conceptuaandtheinterfacedesignlevel seemsamorefruitful strateyy thanderyingit.

Lostin hyperspacés neitherapseudo-biblicatjuotationnor a”pedagogicamyth” thathas
grown for its own sale, cf. [476]. In themostbasicform, it is aconcentrationveaknessan
incidenceof "loosing thethread”,beit in alecture,readinga book,driving througha city,

following adiscussiongr: navigatinga hypertext. Of course, poorly designed”;’boring”,

or "confusing” hypertexts run a greaterrisk of disorientingthereadeycf. [51§.

If Schulmeisteinsiststhat”a disorientationthroughfaultsin the navigationis moresimi-

lar to confusionthanto losingone’s bearings™his intentionmight be to promotehypertext

asan adequateool for learning,defendingit againstHammond,"who hasfilled quite a
lot of articleswith hisideaof adidacticizingof navigation” [476, Component®f Naviga-
tion]. And the currentdevelopmentof decreasindinkagein the Web seemgo underline
the necessityto relieve thelink from the spell of tyranry, cf. [207,208. As pointedoutin

sections4.2.3and3.7.9 aklundantlinking is away of increasingthe usability of hypertext,

assearchenginesarea usefulenrichmentput not a substitutefor navigationby browsing

Section3.7.90n Information Retrieval (IR) will reveal that a thousandsearchresultsby

no meangyive morecontrolover aninformationspacethana reasonabl@aumberof hand-
craftedlinks. Thus,the serendipityeffectis not an"alternative hypothesigo the concept
of lost in hyperspace’but, rather the other side of the samecoin. Someauthorseven
seethe serendipityeffect asexplorative learning,cf. [476, Component®f Navigation]. In

summarythe”lost in hyperspacephenomenoshouldnot be denied.Ratherit shouldbe
facedby developingnew hypertext modelsandby increasinglinkagein connectionwith

powerful navigationtools,asfurtherdevelopedin section4.2.3and3.7.9

The absencef thetime axisis a directresultof the absencef distancepr, aslpsenputs
it, hypertet is a peculiarexamplefor time dislocation:

"In analogywith the steeringof ships,wherethe everchangingsky and
celestiabodiesareessentiafor navigation,which meandimeis essentialhy-
pertext, which lacksstability by its nature,canonly be navigatedby detailed
knowledgeof positionsof chunks,nodes,andlinks, otherwisethe usergets
lost, like ashipbereftof nauticalinstrumentor maps.Whatmalkesnavigation
evenharderis the lack of diachrory. Dueto the possibility of addingchunks
to the hypertext without leaving atrac€”’ of the former stateof thedocument,
hypertext evincesa presenttateat all times.[...] In anidealcase]...] doc-
umentsfrom all overtheworld areaccessiblén onesinglemoment,reducing
distanceso naught.[. ..] Theuserin thehypertetualnetwork is omnipresent.
Regulartime andspaceareneutralized[247, p. 570-71].

Accordingly, Wenzarguesthatstreamsf usersarenot only partof hypertextual structure,
but constituteits basicfeatureasdynamicsandchangewithin a stablenetwork: "Hyper-
spacecannotbe merelyunstable”. For her, theremustbe somemechanisnwhich creates
significantstructuresandreducesompleity in favor of the developmentof symbolicsys-
tems: "The questionshouldnot be in how far hyperspacexcelsthree-dimensiondreal’
spacehputin how farthelimits of spacewill returnto hyperspacéhroughits users’[538 p.
578].

In Sémiolgie et urbanisme[36] Barthesindicatedhow in his theory of the languageof
dreamsFreudhademptiedthe metaphoiof languageof its metaphoricatontent:"Barthes
consideredis studyasthatof anamateurandhe beganhis exposéwith a quotationfrom
Victor Hugoto demonstratéhat someonéhadalreadyintuited that the city wasa kind of
writing” [339 p. 63f.]. TschumidefendedheanalogybetweerFreudsdreams-fragments

97Nijelsenrecommendso keepa versionhistory of eachnode. Seealsosection3.1.3on Xanadus versioning
concept.
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of the unconscious- and architectureas a way to explain how architecturetoo, is an
assemblagef realandvirtual fragmentscf. [339 103.

In direct oppositionto 'The Imageof the City’ andthe view of navigation which is es-
sentiallyindividualistic, objectvist and cognitive, 'The City andthe Sign’ [198 presents
a numberof views from urbansemioticianghat highlight the limitations of the Lynchian
andcognitive perspectie. They sharethe view thatthe crucialthing missingform thetra-
ditional geographiess thefailureto appreciatdow environmentsareconceivedy people
asopposedo simply perceivedby people cf. [48].

In their postmoderrgeographythe ervironmentis not simply somephysicalstructureto
which humananustadapt.Whenanimalsmove througha maze they uselandmarksdis-
tricts andevensigns(e.g. urine marksthatindicateanindexical relationto the territory of
anotheranimal)to orientthemselesin the spacethey are confrontedwith. People how-
ever, play arole in producingthe spacethroughtheir actiities andpractice,anargument
put forth by Lefelvre in his "The Productionof Space’[313. Sojaarguesthatacademic
studyhas,in themodernera,privilegedtime over spaceandgeography®. Foucaultfocused
our attentionon anotherspatialityof sociallife, an”externalspace” the actuallylivedand
socially producedspaceof sitesandthe relationsbetweerthem,cf. [176. The heteroge-
nousspacesndrelations- Foucaults heterotopias- areconstitutedn every society They
arewhatLefebvre would describeasl’'espacevécy actuallyandsocially createdspatiality
cf. [496 497, 313. Sojahasemployed his insightsin an analysisof the relation of the
hypertext navigatorandtheflaneurof Certeaus "Walk in the city”: The hypertet readers
becomevirtual Wandesméanneycf. [125. They producea hodologicalspacé®, atype of
spacewhich is basedon "physical, socialand psychologicalconditionsa personis faced
with on theway from point A to point B whetherin anopenlandscaper within urbanor
architecturatonditions”[158 p. 2-3].

Thespatialrelationsof memorymapsshouldbeseerfrom thishodologicaperspectie,like
the medieval mappaemundit®® which wereoften drawvn from verbalaccountsf travelers
andchildren’s mappaenundiwhich aresuggestie of uncanty dreamscapeanddrawvn in
circular form of varying sizesdependingon the amountof informationa child is ableto
recall (seealsosection3.7.4. The cognitive approachto geographyleavesthe usethat
peoplemalke of their environmentout of the analysis. For hypertext navigation, "this is
not to saythatall studiesof cognitve mappingandall the analysisprovided by cognitive
geographieseedgo bethrown away. Only thatthe socialconstructiorandtheideological
impactof spaceneedgo beconsideredlso”[48, p. 706].

Gottdienercommentghat”in the caseof [shopping]malls]...] ontheonehandthemall
is the materializationof the retailersintentionto sell consumeigoods|...] on the other
hand,the mall is the physicalspacewithin which individualscometo a participatein a
certaintype of urbanambiance’[197]. In the context of the commercializatiorof the
Internet,suchaccountsshouldbe taken very seriouslywhenbuilding eCommerceportals
(seesection4.?). Barthes’notionthattwo neighborhoodsireadjoining,if we rely onthe
mapbut radically separatedn the imageof the city from the momentwhenthey receve
two differentsignificationscould be comparedo conflictsaboutsimilar soundingdomain
namesn cyberspacdseesection4.7.7). Thesedifferencesareignoredby the objectiist
tradition of the analysisof space.The semioticanalysisof spacerecognizeghatthereare
mary differentviews of spaceandthatspacds a subjectvely definedconcept:

"We recognizehatwe aspeoplenegotiateasharedinderstandingf space.

98In hyperspaceit seemsthe "prioritization of time over space’[497, p. 114] hassubconsciouslpenaded
the navigationalmetaphorasshawvn in section3.7.7on the "history” function.
99Thetermhodolayical spaces derived from Greekhodos path,way. Seefootnote38 on page92.
100" The Latin word mappaoriginally meantsignalcloth, napkin,or towel probablybecausearlyportablemaps
weredravn on clothandusedassignalsor guidesfor armiesmoving acrossunknavn terrain.In medieval times,
theword mundi,world, wasaddedo form mappamundi” [499. Seesection3.7.4onmaps.



CHAPTER3. HYPERTEXT THEORY 143

Thereis a context to spacewhich needgo be communicatednegotiatedand
understoodbetweenpeople. More thanjust space thereis the ideaof place.
Peopleproduceor constructheir placesat differenttimesandthereis aknock
on effectfrom oneplaceto another|[...] Thecity centreretainsit’s physical
structurebut changedrom a shoppingplaceduring the day to a placewhere
gangshangout at night. The gangshave notionsof 'their’ spacewhich would

not be recognisedy the shoppers.With theseideas,navigation (asopposed
to wayfinding)includesa numberof actities which occurin spaceandwhich

peoplearewilling to agreearesortsof navigation” [4§].

Analyzing spacethis way leadsusto think thatvirtual spacespr informationspacesmay
belik e physicalonesor they may not be. We candistinguishnavigationfrom wayfinding.
Navigation canalsolead away from the geographicakpaceandtowardsa socialspace-

i.e. aspacefor safety or a heteropia:a church,a brothel,a museuma fairground, etc.,
cf. [176].

Thesereflectionshave drivenquitefar away from theinitial, andratherunavakenednotion
of navigation: "Navigationof InformationSpaces not (just) a metaphorit is a paradigm
shift. [...] Shifting the paradigmchangeghe way you think aboutthings” [48]. Benyon
explainshis semioticparadigmof Navigationof InformationSpaceby comparingt to our
physicalspacewhich hecallsactvity space:

"The information system(or informationspace)is a systemwhich hasa
similar structureto the actvity system. The importantdifferenceis that it
usesnformationartefactsto representelevantfeaturesof the activity system.
[...] Theinformationspaceusessigns,structuredinto informationartefacts
to represenf{certainaspectspf the actiity spacef...] An informationarte-
fact consistsof two levels of description;a conceptualevel provides some
abstractiorof the experiencedworld anda perceptualevel providesa view,
or viewportontothatstructure]. ..] All informationartefactsemploy various
symbols,structuredn somefashion,andprovide functionsto manipulatethe
symbols(whetherconceptuallyor physically)”[48].

Thecascad®f multiple levelsof informationartefacts,eachbuilt uponthe othersreminds
usof the principle of unlimited semiosigseesection2.5).

Yet, hypertextual navigation is more than just recognizingsymbolsand icons pressing
buttonsandfollowing links. Accordingly, | cannotagredo Diebeger'sview which (despite
his spatialapproach}till clutchesonthegraphmodel:

"The main differencebetweenfile systemsfor computersand hypertectual
informationis thatfile systemsarehierarchicalconstructavhereashypertets
are networks and thereforemostly non-hierarchical. That meansthat there
oftenareseveral pathsto a certainnode. Exceptfor thatthe navigationaltask
is similar” [142, p. 71].

This simplified view ignoresthe particulartiesof text andinterpretation.l do not support
theopinionthatfindingafile in ahierarchicafile system(i.e. clicking throughfoldersuntil
thefile is spotted)is similar to active hypertet reading.Diebeger’s view limits hypertext
navigationto somekind of informationzapping or databassearch.Yet, readinghypertext
is not merelyclicking crosswiseon the paradigmaticaxis. It alsomeansworking on the
syntagmaticaxis, readingin full-text the wordsthat surroundthe link markers Finally, it
is constructinga meaningof thetext, creatingcoheence
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"In hypertet, coherencéasto be createdy theuserin theactof reading,
andthereforeit is not totally differentfrom traditionalforms of reading.The
readingpathsof the userarelinearandthey areconstructedn the procesof
reading.Theconnectiorbetweerthedifferententitiesor chunksis associatie
and guidedby the readers interests. The chunksof a hypertext themseles
arepassagesf traditionaltexts. The differenceto traditionaltexts lies in the
factthatcohesiorbetweerdifferentnodess avoidedbecausé¢he userhasthe
possibilityto cometo onenodethroughdifferentpaths”[538 p. 580].

Onthe basisof thesereflectionsandthe resultsof Beryon'’s analysiset usreconsidethe
very first metaphorof hypertet navigation: "With oneitemin its grasp,[the mind] snaps
instantlyto the next thatis suggestedby the associatiorof thoughts in accordancevith
someintricateweb of trails carriedby the cells of the brain” [80]. Bush's corviction that
manoughtto be ableto learnfrom the braintrails asa basicfunction of the humanmind
holdsthe promisethat hypertet, asa menory extender(seesection3.1.2on the meme)
allows our thoughtsto wanderfreely, without the worldly cornventionsof space.As "the
linking andrelinking of objectsby the Brain is actuallyalanguagebut notalanguagdike
ours™% canwe hopeto learnthatlanguageand useit for navigation, now thatwe have
systemghatcan”duplicatethis mentalprocessrtificially” [80] ?

McKnight, Dillon andRichardsors definition of ”"semanticmavigation” pointstoward the
interpretatiorof themeaningsontainedn theapplication:”"In otherwords,to whatextent
doesa useror readerneedto find his way aboutthe argumentthat an authorcreatesas
opposedo, or distinctfrom, navigatingthroughthe structureof theinformation?”[348, p.

85]. It doesnot seemsurprisingthat we feel at homeonly in the hypertets we have

writtenoursehes,becauseurmemorycanonly beextendedwith thoughtswve have already
had. New ideashave to be createdor re-createdrom texts or corversations.Thus, the
third reasonfor our navigational difficulties in hypertet is that, most of the times, we

have to follow other peoples thoughttrails until they are our own. In otherwords, we

pretendo speakalanguagene do notknow (lik e the Popewhenhegivesthe Urbi et Orbi

blessing,and Eastergreetingsto the world, in morethan 60 differentlanguages).From

the pedagogicaperspectie this canbe re-formulatedas: "The learnercanonly overcome
discrepancie# actively comingto termswith the material”. So, how canwe familiarize
with thatterra incognita?

ConnectingWenz's notion of coheencewith the postmoderrconceptof producedspace

onecouldsaythatonly link navigation (theorderanddirectionin whichlinks werechosen)
produces hypertext: "A nodeis somethinghroughwhich otherthingspassandwhichis

createdby their passage(492 p. 126]. Wenzconcludeghat, "coherencen hypertext is

nothingelsethanthereadets performancef constructinga connectiorwhichis governed
by metatextual instructionssothatthe readeris ableto perceve the patternthatconnects”
[538 p. 580], which is a slightly more complicatedway to saythe samething. Thus,
the traditionalreadefauthormodelbeggins to shale andit breaksdown if annotationsand
linking arepermitted.In personalisabl@ypertet (seesection3.4.5, theisolatedrolesthat
comewith first "authoring” andonly thereafter'reading”, or "navigating” blur which has
beenseerby mary asanimportantpotentialof hypertet system&®Z

"The processesf readingandwriting arealsoinseparabljlinked.[...] What
we readnot only enrichesour ability to communicatereadingis but a partof

101pjck [139, ascitedin [28]. This assumptioris, of coursebasedon Lacan,seesection3.5 on Hypertet
Semiotics.

1021t appearshat Davis Marshall deliberatelymisunderstandsandav/Delary’s sentenc&Hypertext systems
permittheindividual readerto choosehis or her own centreof investigationandexperience”[129, p. 19], ashe
says:"By definition, then,a hypermedissystemis fun for the reader not the writer. In the caseof the Internet
[sic] thereis, emphatically no author But doesperhapshe structuringof the links, ratherthanwhatis linked,
provide arole for theauthor?”[33§.
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a greatercommunicationprocess. This shouldbe a basicassumptiorin the
designof Hypertext[. . .] Effortsto treatthesetwo areasasdifferentproblems
arenot consistentvith designingsystemgor humans[521].

In hypertetsthatallow theuserto addnodeslinks, new link typesandannotationso links,
ranking,interfacefeaturesandso on, the rolesof the readerandthe authoroscillate,just
like therolesof the spealer andthelistenerin a corversation.In the WWW of today the
lack of democraticstructuresand multi-vocality is not only a technicalissue(seesection
3.1.17%. Thearrival of (fastymoney, (copyright) law and(Foucaultian)rderto theInternet
malesit seemguestionabléf the necessaryeatureswill everbeinstalled;seesection4.2

Thus,the SemioticAspectof Web Navigation althoughanimportantviewpoint, shouldbe
viewedcritically, as”unlimited semiosis in apuresensas very limited in thecurrentform
of the WWW. Thus,McGuire’s conclusionseemgathernaive in this account:

"The act of 'surfing’ the Internet, following links can be comparedto
Pierces [sic!] conceptof 'unlimited semiosis’.Indeed,Hypertext appeargo
fulfill the demandf mary Post-Structuralistheorists.Barthess criteria for
‘writerly’ texts necessitatingctivity and creatvity on the part of the reader
aremetin Hypertext, while Derrideanconceptf Intertextuality, Multivocal-
ity, and De-centeringare madeextremely explicit. This corvergencecannot
be seemasaccidentalasundoubtedlytheoreticalconcerndave influencedhe
developmentof hypertextual systemswhich in turn have inspiredand been
discussedby semioticians’{346].

In fact,thesepromiseqonecouldalsocite Foucaults questioningof theauthorrole [175)
cannotbe keptdueto the very limited hypertet functionalitiesof the WWW (seesection
4.2.3. To supportWebdevelopmenin this direction,afirm basisof semioticresearctcan
play a crucialrole. Thus,it is alsoimportantto keepa certainseriousnesg an applied
semioticanalysisand avoid pseudo-semiotiterminologysuchthat of Balasubramwho
claimsthat”the theoryof semioticsor the studyof symbolsshaws thatthe understanding
of knowledgetakesplaceatfour levels: lexical, syntactic semanti@andpragmatic..” [25,
Ch.1,p. 7].



Chapter 4

Readingthe Signsof the World
Wide Web

Literary scholardnsistthatwe have to give up modelswhich try to describeghetext asone
world in favor of anopenmultifacetedview of (inter-)textuality. They claimthathypertext

canbedescribedasthe numberof its possibldinks andthatit communicatedy branching
out. On the otherhand,analyseshave shavn thatthe WWW is lessinterconnectedhan
suggestedby literary andhypertext theory cf. [5,73,227; seesection3.4.1 Furthermore,
the WWW is far morethanatext medium: Post-photographgindWeb designhave shaped
the look of the WWW andrequireanimagetheoryin the hypertextual context. Further
integrationof time-basedhypermedidfilm/video, music/soundandothermedia(olfactory

hapticandgustatoryinputs)will call for theoreticabpproachethatincludeandgo beyond

usability studies:

"With the advent of networking, and especiallyunderthe influenceof the
semiosisof hypermediaWeb publishingmadeit all the more critical to un-
derstandhe semiosisof multimedia. Here again,what definesthe approach
is the pragmaticsof distributed taskingand cooperatve conjuring of mean-

ing” [374].

On the otherhand,the Web is no more a backyard of academicAcadia. As if following
an predefinedorder sex, money and power have migratedonto the electronicmedium?
This chaptertriesto applythefindingsof SemioticsandHypertext Theoryto thereality of
today'sWWW, especiallythegrowing visualizationrandcommercializatiorof themedium.

4.1 The WWW metaphor

The nameWorld Wide Web wascoinedby Berners-Leasearly as1990during a confer
encein the CERN cafeteriacf. [293.

1A two-yearstudyby Alexa Researcihasrevealed thatthatthe mostpopulartermpeoplesearchor onlineis
"sex”, cf.[115. Thecommercializatiorof theInternetin themid-90sis now followed by awave of governmental
efforts to control the medium,e.g. by installing filters or controlling accesse¢f. [433. The Institute of Socio-
SemioticStudies(ISSS)in Viennahasstarteda seminarserieswith thefirst sessioron "Sex andthe Meaningof
Life” in 1998,to befollowedby "Money, MeaningandMind” in Octoberof 2001.Accordingto co-oganizerJef
Bernard theseriess dedicatedo themostimportantsignsystemgpersonainterview). As theinsigniaof pover
seento beasold asmankinditself, this might be the next topic on the organizers list.
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"Looking for anamefor a globalhypertext system anessentiaklement
wantedto stresswasits decentralizedorm allowing anything to link to arny-
thing. This form is mathematicallya graph,or weh It wasdesignedo be
global of course. (I had noticedthat projectsfind it usefulto have a signa-
ture letter, asthe Zebraprojectat CERN which startedall its variableswith
'Z’. In factby thetime | had decidedon WWW, | hadwritten enoughcode
usingglobalvariablesstartingwith '"HT" for hypertet thatW wasnt usedfor
that.). Alternatives| consideredvere’Mine of information’ ‘Moi’, c’estun
peuegoiste)and’'The InformationMine ('Tim’, evenmore egocentric!),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 metaphobasedon textile weaving? or the spi-
der’s cobwel?. Schneider/Berhave shavn thatthe weasing metaphotbreaksdown when
takenliterally.* For Harpold,”metaphorsof linking suggesanintersectiorof two or more
threadsat a commonpoint, metaphor®of knotssuggese moredynamicinterlacingof the
threadsgachloopingaroundthe otherat a centralpoint of detour”[217, p. 177]°

The World Wide Web is often usedsynorymously with the Internetand someauthors
have contributedto this misunderstanding‘The ultimatehypertet, or ratherhypermedia,
systemis, of coursethelnternet’[33§. Anothermetaphoricatermcloselyconnectedvith
the developmeniof computemetworksandthe WWW is Cyberspacéseesection4.4).

4.2 Hypertext functionalities of the WWW

While mostof the CERNrequirementtistedin BernerLee’s proposafoundtheirway into

the WWW, somedid not make it into HTML, e.g. annotationg”One mustbe ableto add

ones own privatelinks to andfrom public information. Onemustalsobe ableto annotate
links, aswell asnodes privately”); typedlinks ("An intriguing possibility, given a large

hypertext databasevith typedlinks, is thatit allows somedegreeof automaticanalysis”);

andlivelinks ("In mary casesat CERNinformationaboutthe stateof systemss changing
all thetime. Hypertet allows documentgo belinkedinto 'live’ datasothateverytime the

link is followed,theinformationis retrieved”); cf. [51].

Thefactthatthe WWW doesnotmake useof mary elaboratéypertet functionsdescribed
in sections3.1.17 3.4, and3.7 hasmainly practicalreasons’Tim Berners-Leavasnota
hypertext theorist but rather autilitarianwho appliedhypertet asaminor, isolatedfeature,
but a profoundly corvenientone, to the existing model of sourcedocuments:thatis, to
the word-processofile model” [229. Furthermorethe succes®f the read-onlyMosaic
browsergave the WWW a momentuminto a directionthatleadaway from multi-vocality,
intertextuality anddemocratizatiomndtowardsthebroadcastingnodelof themass-media.

2Cf. [475. Hypertet had evoked textile metaphorsalreadybeforethe adwent of the WWW: "Writing and
readingthe threadsmoving alongthe weave of the hypertetual fabric, subjectshe writer andthe readerto the
individual andcumulatve effectsof the dislocationsat eachdetourin thetapestry”[217).

3Programsawhich collectinformationfrom WWW sitesarecalledWeb Spides.

4"Das frei in alle RichtungerkniipfendePrinzip der Netztechnikist der strengeriogik der Webtechnikent-
gegengesetziind hatnichtsmit RhizomenoderderVerbindungvon Ortenund Datenpoolenm World Wide Web
zutun. Als Metapherfir denComputerist Webenehermit Programmennd demsturenAbarbeitenvon Daten
vemgleichbar Der zeilenweiséWebvorgangstehtin engerVerwandtschafizu linearenTexttechnilen undist das
Gegenteileinerassoziti springender{Denk-) Struktur die sichanjedemOrt fiir eineneueRichtungentscheiden
kann"[475.

SWhile | considethesereflectionshighly interesting) doubtthegenerahpplicabilityof theLacanearknotting
metaphorgor the WWW not only becausef their compleity. Amongpsychoanalytischolarsthereis arumor
thatthelate Lacandid noteven himselffully grasptheapplicability of topologyon histhird register the Real.
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Today it seemghatthe WWW is "trappedby the successdf the browser, justasmuchas
HCI by the succes®f thedesktopmetaphoycf. [28]; seesection4.7.6 adigressioronthe
BrowserWar. Accordingto usability expertsNielsenandTognazzinibrowsersevenfail to
supportthe actualtaskof browsingthe Web:

"NetscapeNavigatordoesnothave mary navigationfeaturesandinternetEx-
plorer doesnot help usersexplore new informationspaces.Pageviewing is
truly all they excel at. Movementbetweerpagesandthe ability to understand
whereyou have beenandwhereyou cango? Forgetaboutit” [393.

Browsersmerelysucceedn the presentatiorof hypertext, thatis, on the "run-time layer”
of the Dexter Model. In this context, it is importantto notethathypertext systemsanalso
be built specificallyto displaya singledocumeniandthereforeprovide an especiallyrich
interactionin respecto the contentof thatparticulardocument.Yet, mostknown hypertext
systemsincluding Webbrowsers arereally "hypertext engines”:

"Besidesthe obvious advantageof not having to programa new application,
the useof hypertet enginesalso hasthe advantagethat they provide a user
interfacecommonto mary documents[...] The authorjust pourstext into
themandthey take careof everythingelse.[. ..] Consideringhatmostpeople
arepoorinterfacedesignersthis maywell beanadwantage.[387, p. 111].

While somehypertext systemdik e GuideandHypertiesaretruly plain enginesptherhy-

pertext enginesg.g. HyperCard allow the hypertext designeito customizethe userinter-

facewithin a certainframeawork. The programmindacilities of Java and JaraScriptallow

authorgto elaboratehe browsers’facilitiesandenrichthe presentatioffieaturesjnteracti-

ity andnavigationtoolsto a growing extent. Usingtheright toolsto make a siteinteresting
andaestheticallypleasingfor the userwhile keepingit functionalandfasthasbecomethe
mainfocusof Webdesign.

4.2.1 WebDesign

In early hypertext systemsthe main distinction concerningnodeswas "betweenframe-
basedsystemsand window-basedsystems”. This distinction, as pointedout by Nielsen
[387, p. 105], basicallyrefersto the cardparadigmvs. text paradigm HTML browsers
switchbetweerthe paradigmsaccordingto the quantityof informationperpage:If thein-
formationdoesnotfit anymore,ascrollingbargetsdisplayed.SinceHTML 4 hasre-coded
the termframeseto "a window within a window”, the distinctionhasto be reformulated
to "non-scrollable”vs. "scrollablewindows”. Whereaghe HTML anchortag <a name>
supportghetext paradigm mary Webdesignerdry to avoid scrollablewindows.

Siegel/Dray[491] have analyzedhedifferentapproachesf MarketingResearctandUser
centereddesign.Froma usability point of view, Web designminimizeswhatNielsencalls
thehomogeneityroblem cf. [387, p. 133]. A successfufre-)desigrof aWebsitedepends
on mary factors,as can be perceved from the experiencesat the Vienna University of
EconomicsandBusinessAdministration(WU Wien), cf. [20€ andits Virtual University,
cf.[188 189.

Saddler[458 proposesconversations proposals,spacesk clusters,sketches,symbolic
& schematidllustrations, scenariost storyboardsand prototypesas categyoriesof rep-
resentationaform for design,especiallyWeb design. Making ideasand intentionstan-
gible and manipulable andinvolving multiple semioticchannelsfor him, areimportant
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factorsin representations In hypermedia this meansa seamlessntegration of graph-
ical content§, complementedy more elaboratesounddesign,video editing, olfactory
ergonomic/hapti@ndgustatory/culinandesign! A lot of (semiotic)researclseemsnec-
essaryas "the rhetoric of non-lineartext is not fully understoocandthe creationof the
underlyinghypertext structureis asimportantasthe designof the interface”[114, p. 35].
Saddlelasksthequestior’What is therelationshipbetweerarepresentatioandthethingit
describes?"Thisquestior’hasrealconsequencdsr informationdesign jn thatthethings
we designandour description®f themareoftenexecutedn thesamemedia:graphicsand
interactve software” [458 p. 23]. To solwve this "semiotic puzzle”, he recurs(as mary
othersin hisfield, seesection3.6) on the Peirceiantypesof relationship:symbolig iconic
andindexical. In fact,”hypertext designersalsoneedto addressheissueof effective me-
dia combinationandthe matchingof mediato information. Waysof integratingdifferent
mediaeffectively arenotfully understood[114, p. 35].

In the context of the commercializednternet,Web designnowadaysis heavily connected
with adwertisementsssuesasin the caseof bannergseesectior4.7.4).

4.2.2 WWW or What’s Wrongwith the Web?

| have borrowedthis humoroussectiortitle from Bouvin[70, p. 39], who stateghat,onthe
onehand’the Webis hugelysuccessfuandmustclearlybe doingsomethingight”, but on

theotherit "could be morethanit hasbecome”.In the hypertext researcltommunity it is

widely agreeduponthatthe main shortcomingof the WWW'’s linking modelis thatlinks

areinlinedin HTML documentsandthatthis is the causeof mostof the otherproblems:
"The Weblink isin essencéittle morethanagotoor ajumpinstructionto theWebbrowser
to retrieve anddisplaya new document(andin this sensequite similar to KMS)” [70, p.

40].

Annotationtoolsaremissingjustasmuchasflexible andpersonalizedinking onthe Weh

As links areunidirectional this lack of a rhetoricof arrival inhibits knowing whetherthere
arelinks pointing to a given nodeor resourc&. Furthermorejt is not possibleto have
bidirectional typedor multiple links, versioningandtransclusionsetc.describedn section
3.4. Bouvin concludes:

"Someof thesepointsareminor, buttheperhapsnostseriousonsequence
of theinline linking modelis thattherecanbe only 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
reusedn othercontexts without ary modificationsto thepage”[ 70, p. 40].

Maurer/Scherbadv put their fingers on the samepoints: "Hypermediasystemsbased
solely on the Node-Link modelsuffer from a numberof shortcomings.They include: a)
Maintaininglink associationss tediousb) Links, by virtue of beingphysicallyembedded,
breaktheintegrity of documentontentsc) Links arenot context-dependenteadingto i)
userdisorientation(’ lostin hyperspacesyndromeji) limited, oftenunsatiséctory re-use
of hypermediaesources[344.

6Suchasphotos diagramsandicons(which | call GraphicalLink Markers seesection3.4.2.

“In his talk at the Ars Electronica festval on Sept. 4th 2001, Hiroshi Ishii, the director of the
TangibleMediaGroupat MIT emphasizethe samepoint, cf. [251].

8Somesearchenginesoffer work-aroundsfor this problem: In suchas Googles "Page-SpecificSearch”one
canentera URL to "find pageshatlink to the page”. Of course,only for thoseresourceshatwerecollectedat
thelastWebcrawl (the procesof building a databasef Webpages).
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4.2.3 Web Augmentation

The Web andits userscould benefitgreatlyfrom morecomplex hypertet featuresasde-
scribedin sections3.4 and 3.7. Indeed,Bieberet al. [61] point out that even usersof
non-Web applicationscould benefitfrom the hypertet approachand that the myriad of
today’s personalscientificandbusinessapplicationsywhich werenotdesignedspecifically
ashypermedieorientedanddo notappeaionthe Web,shouldbeaugmentedvith hypertext
features.Their Hypertext Functionalityapproachfocuseson incorporatinghypertext fea-
turesinto softwaresystemsoasto providetheiruserswith anassociatieway of accessing,
analyzingandorganizinginformation. This is somehav similar to the OHS approachde-
scribedin section3.1.16, which hasbeenproposedor Web augmentationgf. [70]. Web
augmentatiorallows usersto createand useexternal hypermediastructuresmposedon
Web pagegq(i.e. not previously presenbn the pages)thatthey themselesnot necessarily
have write-access$o. This would empaver usersasthey would be ableto usethe Webin
amoreflexible way. GivenWebaugmentationools, it becomegossibleto annotatelink,
and otherwisestructureall Web pages.OHS functionalitieswould alsoallow Web users
to sharetheir links with others,or professional$o publishtheir work to their colleagues,
clients,or readers.

OHSis onepromisingway of addinghypertet functionalityto the Weh Anotheris Hyper
wave, which (asmentionedn section3.1.1§ evolvedfrom the HyperG sener software.
This datamodelextendsthe nodelink modelwith aninformationstructuringfacility or-
thogonalto hyperlinkingasit introducesthe notion of a collection of objects: A Hyper
wave collectionis a compositeobject,comprisingdocumentsand/orothercollections. It
is analogousgo foldersor directoriesin a hierarchicalfile system.The Hyperwave collec-
tion thereforedescribesa hierarchyof collections,cf. [344]. Technically the Hyperwave
collectionhierarchyis a directedagyclic graph(seesection3.4.1) whereeachdocument
or collectionmusthave at leastone parent(exceptfor the root collectionof eachsener).
While adocumenbr collectioncanbeamembeiof morethanonecollection,thecollection
hierarchymustbecycle-free.Theserulesform thebasisfor whatMaurer/Scherbabv [344
call secondgeneratiorhypermediaAs links arestoredseparatelfrom thenodesisolated
nodescan be avoided becausehe addednodeis accessiblehroughcollection hierarchy
navigation. Accordingly, deadlinks (also called broken links, Error 404° or linkrot) are
avoidedasthe deletionof a noderesultsin the automaticremoval of all its relatedlinks.
By creatingvirtual links”, a sequencef nodescanbe storedsomehev similar to Bush's
concepbf trails (seesection3.1.2and[80]). Links maybeassignedkeywords,they maybe
typed,private,andsearchableFinally, the Hyperwave sener softwarecancreateovervien
maps,multiclustersandalternatie clustergor, conditionallinks).

Usingbothtransclusionsandcompositesould reduceor eliminateredundanstorageand
greatlysimplify the updateprocesf Web pagesseesection3.4.2 Otherauthorsrecom-
mendwarmandhotlinks, whichis asimilarconceptgcf. [137, [489. Theseconcepthave

alreadyprovedtheir practicabilityin operatingsystemsandcommerciabpplicationsCom-
positesparallelto UNIX symboliclinks, MacOSaliasesandMS Windows’95 short cuts

Justlike compositessymboliclinks allow containergi.e. directories)to sharethe same
componentsvithout duplicationandjust like compositespnly whole files canbe shared
amongcontainersPublish/subscrib& the Macintoshoperatingsystemanddynamicdata
exchange(DDE) in Microsoft Windows allow applicationgo createlive channeldor dis-

playing portionsof datafrom oneapplicationto anotherin otherwords,transclusiongor

warm/hotlinks), cf. [62, p. 43].

Transclusionareperfectlysuitedfor systemsuchasXanaduwhich do not allow deletion
and un-monitoredmodificationof documentgAs mentionedin section3.1.3 Xanaduis

9Evenif SterlingD. Allan claims that Error 404 was foretoldin theBible, broken links have becomethe
hypostasiof (partly avoidable)usability problemsin the WWW.


http://www.greaterthings.com/404error.htm

CHAPTER4. READING THE SIGNSOF THE WORLD WIDE WEB 151

read-only).Otherwise the problemwith transclusiongandlinks in general)is thatinfor-
mationupdatecandesynchronizehe link’s referencan a link-baseandits new location
in the document.Beforeusingit, oneneedgo checklink validity, i.e., whetherthe nodes
still exist, whetherthey arestill reachableandwhetherthe storedreferencestill pointto
the exactlocationwithin the nodes It also meanscheckinglink relevance,i.e., whether
thelink still hasa reasorto exist, or, moreexactly, whetherthe changesn the documents
have madethe link uselessjnappropriateor wrong. Theseproblemsarisewhenthereis
loosecontrolbetweerthelink andthe connectedhodesi.e.,whenachangen oneof them
doesnot necessarilymply amodificationin the others.cf. [62]. As smallcontentchanges
in Web documentganbe very hardto detectfor the humaneye, it would seemcrucialto
manuallyadministratehe updatehistoryandkeepolderversionsof modifieddocument’’
until thesefunctionalitieswill beimplementednthe WWW, cf. [388 62].

XML andthe SemantidNVebcanbeseeraspartof whatJamesviohlerdescribesisa"Web
corvergencefthat] is beginning to dawn uponthe horizonof the new millennium. It is a
shift from the’immediagy reaction’thatspavnedthe millions of pagesn the laterhalf of
the 90’s to 'intelligent proaction’whereinformation,communicatiorandapplicationsare
singularandareguidedby a process-baseglackbone{365 p. 17].

By calling themselessecondthird or forth generatiorhypermedia?, theabove described
approachesnd systemsclaim to be phylogenicallysuperiorto the WWW. In fact, they

representhe evolution and currentstateof the art of hypermedisapproachesutsidethe

WWW, asdescribedn section3.1 Yet, it cannotbe underlinedoften enoughthat,on the

publicly acknavledgedtenthanniversaryof the World Wide Web, the shift from quantity
to quality is finally becomingtangible: With the adwent of the SemantioVeb, OHSs em-

bellishedWeb-integration and commerciallyavailable sener tools that work aroundthe

limitations of HTML, suchasHyperwave, the WWW hasthe potentialto usea lot more

of theimmanentypertextual advantagesndto "assistthe evolution of humanknowledge
asawhole” [54]. And thatway, thetaskof reducingcholestero(asjokingly promisedby

Meyrowitz, [357]) canbeleft to the"Web-enablednicrowvave ovenconsultingthefrozen-

food manugcturers Web sitefor optimal cookingparameters{54].

4.3 The Internetasa Global Agora

In ancientAthens theagora,or marketplacewasthe majorfocusof everydayaffairsin the
city andwasparticularlyspacious- about100 metersby 200 meters:"Tradeof all kinds
took placehere,includingnotjust’ordinary’ goods but barbershopdathhousegerfume
vendorsdrinking establishmentandbrothels[2].12

The“Global Agora” is a metaphorfor the semioticprojectionof real-life interactionand
communicationon the Internet, cf. [44Q, [221, p. 30ff], [71, p. 40ff]. Thusargues

10As Veith Risak hasremindedme, the "redundantstorageargument” haslost its relevancewith the prices
decreasefor storageunits.

11For Maurer/Scherbalv [344), theHTML -basedWWW is first generatiorhypermediaandthe enhancement
throughthe Hyperwave sener software epitomizesthe next evolutional step. Note that for Bieberet al., the
WWW is a hypermediaenvironmentanalogougo second-generatiocomputinglanguagesand following this
analogy they call for "third- andfourth- generatiorhypermedideatures”,suchas”typed nodesandlinks, link
attributes, structure-baseduery transclusionsywarmandhot links, private andpublic links, hypermediaaccess
permissionscomputedpersonalizedinks, external link databasedjnk updatemechanismsoverviens, trails,
guidedtours,backtrackingandhistory-basechavigation” [62, p. 31].

12cystomdictatedthat respectablevomenandyoungmenshouldbe absenfrom the agorauntil aftermidday
thoughin factlower classwomenwould often be presenfrom the earlymorning,sellingsuchthingsasfood and
bread.Bread-sellersverenotoriouslyloud-mouthedandvulgar, cf. [2]. Today virtual bread-sellersnake useof
intrusive marketingtechniquen the Internet,suchasspammingandusertracking. TheseandotheriMarketing
techniquewvill behighlightedin sectionst.7.4and4.7.5
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CarlosColonin his Semiotican Cybespace usingthe following statemenfrom Elmer

DeWitt's article Welcometo Cybesspace “Stripped of the external trappingsof wealth,
power, beautyandsocialstatus peopletendto bejudgedin the Cyberspacef the Internet
only by their ideasand their ability to get them acrossin terse,vigorousprose”[161],

cf. [10€. In currentsystemsthis multitude of social codesthat determinea personis

reduceddown to the simplerules of netiquette(Etiquetteon the Internet). Mark Poster
pointsout thattraditionally, a personsidentity is definedby contact:

"Identity is rootedin the physicalbody. This stability forcesindividualsto be
accountabldor their positionsandallows trustto be built up betweerpeople.
The Internet, however, allows individualsto definetheir own identitiesand
changehematwill” [423.

Evenif thechangingof identitiesis alsoa commonstrateyy in the physicalworld (indeed,
it seemgo be a deeplyrootedhumandesire),a persons changeddentity canstill be per
ceivedandinterpretedn its whole physicalpresenceA countermodelto theglobalagora
wascoinedasthe global swarmby JeanUmiker-Sebeol524].

4.3.1 The Global Swarm

Taking Peircearsemiotics augmentedy Foucaults notion of discourseas power, asher
theoreticaktartingpoint, Umiker-Sebeolexaminessomeof thewaysin whichthe Internet
senesasasiteof discipliningritualsandatthesameime underminesheinstitutionswhich
seekto usethoseritualsto exercisecontrol. Her studyis meant“as a contribution to our
understandingf how experiencesvith Internettechnologyaffectpeople”.Yet, it limits its
focusto “how peopletalk abouttheseeffects,primarily on theInternet,ratherthanon how
thistalk or thebehaior purportsto describeactuallyimpactsthe spealers’ lives”[524].

Peircearguedthatwe cometo know theworld andoursehesonly througha dialoguewith
memberof acommunityof knowers:

"What arything really is, is what it may finally cometo be known to be
in the ideal stateof completeinformation, so that reality dependon the ul-
timate decisionof the community;so thoughtis whatit is, only by virtue of
its addressing futurethought]. ..] In this way, the existenceof thoughtnow
dependon what is to be hereafter;so thatit hasonly a potentialexistence,
dependenbn the future thoughtof the communityl[. ..] Theindividual man,
sincehis separatexistenceis manifestednly by ignoranceanderror, sofar
asheis anything apartfrom his fellows, andfrom whathe andthey areto be,
is only anegation”[416 5.317].

Merrell notesthatthis hypotheticalstateof completeinformation'® — "where absolutedif-

ferencemeetsabsolutesameness™ would be anasemioticone,[352, p. 128ff.]. Accord-
ing to Merrell, we canonly indicatewhat someexperienceof our world is like (through
iconocityandthecategory of firstness)whatit is not (throughindexicality andthecategory
of secondnedsandwhatit would be like undersomesetof conditions(throughsymbol-
icity or thirdness, cf. [352 524]. Becausesymbolsalwaysrestupona baseof iconocity
andindexicality, we usuallyrely uponall threeof thesemodesof semiosisseesection?.5.

Giventhaticonocity is inherentlyfuzzy and symbolicity incomplete,”our only hopefor

13This stateof completdnformation is somevhatrelatedto thetrait of perfectinformationin the modelof the
homoeconomicusThis hypotheticalcreaturds a greatlysimplified modelof manusedin the economicmodels
of the Classicakchoolof economicscf. [464, p. 5ff.].
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emeging enlightenments throughthe collaboratve interpretive work of dialogue ,where
ourinterpretationsicquiremeaningn contrastvith thoseof ourinterlocutors’[524]. From
theinterpretets point of view, thesethreepathsof Peirces categyoriesseneto reinforcethe
view "that signs,andespeciallysymbols,do not 'represent,’referto, 'standfor, or 'de-
scribe’thefurniture of ourworld. At thevery mostthey provide aguide,a call to action,a
setof instructions by meansof which we canmoreor lessexperiencerelateto) whatthe
symbolemissoronceexperienced’[352, p. 123].

Umiker-Sebeolbridgesthis principle of dialoguewith Hoffmeyer’s parallelproductionof
meaningandknowledgeon a macroscopidevel, or, the swarmintelligenceof the body:

"The brainis [...] immersedn the immunesystems floating morassof
physicalityandthe cognitive scientists’'searchfor the brain’s supremecenter
— or 'central processorhasprovedfutile. Theredo notappearo beary such
centeror processorsRatherthanthe brainbeingpre-programmetb produce
intelligencentelligenceseemgo swarmoutof it” [230 p. 113-114].

By replacing’community” with "swarm” in orderto highlight the procesf interpretive
structurationover causatie structure,Umiker-Sebeokgets: "Reality depend<n the ulti-
matedecisionof the swarm” [524]. Her semioticswarm of cyberspaceor global swarm
is a metaphorshe prefersfor modern,”wired” life, over termssuchas”global village”
or "global network”, becauséironically, theindividual inhabitantsof the global village’
seemo bein apositiononly to think andactlocally, ratherthanglobally, andputtingtheir
faith in the hopethat their individual blind wanderingswill neverthelessthroughcom-
munionwith others,leadto knowledgeon thelevel of the swarm” [524]. Thus,Umiker
Sebeoks globalswarm

"capturegheunboundedself-oganizingrhizomaticnatureof cyberspace,
whereevery interpretive point can and must be connectedwith every other
point, wheremillions of semiotictrails or tracescanbe erasedreversedand
continually modified, and wherethereis no inside or outsideand henceno
possibility of a globaldescriptionfrom the outside’but only a kind of ’blind
groping’ following some’'myopic algorithm’ madepossiblethroughcountless
dialogicencounters524, cf. [130,157).

4.3.2 Information Gluttony

Fromthatstartingpoint, Umiker-Sebeolexploresthe Internetasadiscipliningtechnology
in the Foucaultiarsense- or rather "as themediumfor arangeof humandiscoursesvhich
canbe seenasdisciplining— by examiningrecentthreadsof discourseaboutexcessve use
of the Internet,or whatis usually called’Internet Addiction’ (IA)” [524]. As traditional
disciplining techniquegsuchasfamily, peergroup pressuremannersgetc.) aregradually
being replacedby "technical methods”for controlling information flow suchas bureau-
craciesandtheir experts(cf. [424, 43,524]), uncontrolled’information overflon” breaks
down on theindividual user Comparinginformationconsumptiorwith dispatchingfood
andslammingdown drinks, Umiker-Sebeolcoinsthe term”information gluttony” which,
in her view, stemsfrom abandonmentf traditional disciplining processes.This aban-
donmenthasseveredthe "tie betweeninformationand humanpurpose[so that we have]
informationwithout meaningjnformationwithout controlmechanismsf424, p. 70].

Anotherhint that surfing,chattingande-mailingcanbe seenasan online "groaningtable
of sharedunderstanding[252, ratherthansocialinteractionon the global agoracomes
from Jacobsonwho proposeseplacingthe "marketplaceof ideas” metaphorwith that
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of "the groaningtable,the medieval feast,whereone stuffs oneselfwith every morselof
informationandswills a headybrew of knowledge”[252 p. 330].

Hartmannexpressesimilar thoughts:”Information ist etwas,zu desserEssenzin zuviel
ebens@ehoriwie ein Zuwenig. Sieverbindetin einerArt kultischemGlaubendie Realitat
mit unsereMeinungdavon,womit derBegriff gareinemetaphysischBimensionberihrt”
[221, p. 41]. Accordingly, he speaksof informationasa fetish, a self-madegod of those
who have accesdo it, the virtual class. Informationoverflow, for Hartmann,is a lack of
knowledgecontext.*

4.4 Cyberspace

PeterMarx remarksthat in "so-called cyberspace’one finds "several conceptsof space
(beingattachedo differentsymbolicforms)used. On the onehand,thereis the concept
of geometricspace but thereare also elementsof the conceptof spaceaccordingto the
symbolicform of [...] myth/religion”[342, p. 347]. Departingfrom Cassirers Philosophy
of Symbolic Forms (seesection2.2), Marx takes architecturalCAD reconstructionsas
examplesof isomorphoudransformatiorfrom onespaceo another:

"By supersedin@ry indexical or referentialrelationsto reality, the new
image spaceassumesncreasingautonomy What we perceve as a photo-
graphicduplicationexists in fact asa mathematicahlgorithm simulationor
modelingthe geometricaform of theimageit generatesThis dislocationof
imageandreferentreinforcesits perceptiorasan objectin its own right [. ..]
In thefactitiousspaceof thecomputemmemoryit becomegpossibleo simulate
surrogatereality, a synthetichyperrealitythatis difficult to differentiatefrom
our corventionalreality, andthat,indeed,now threatengo eclipseit” [446, p.
156-57].

Of coursethemeremovementin a (virtual) spaceds notyethypermediaor to cite Nielsen,
"the factthata systems multimedia-basedoesnotmalkeit hypertet [becausepnly when
usersinteractively take control of a setof dynamiclinks amongunits of informationdoes
a systemgetto be hypertet,” [387, p. 10]. Furthermoretheinteractionwith the system
musthave a rhetoricin orderto be intellectibleandbring benefitsto the user as”linking
by itself is notenough”[303 p. 81].

Theword cybespace basedn NorbertWiener's cybernetic$®, wascoinedby scienceic-
tion writer William Gibson. He usedit for thefirst time in his story "Burning Chrome”
in 1982andthereafterextensiely in his book Neuromance(1984). But "by 1989it had
beenborronved by the online communityto describenot somescience-fictiorfantasybut
today'sincreasinglyinterconnectedomputersystems- especiallythe millions of comput-
ersjackedinto the Internet”[161]. Accordingly, for Colon, "the WWW, however, is just
oneof the actwities thataregoingon in Cyberspace” While he givesa rathervaguepre-
diction of a potential’Semioticsin Cyberspace”| have tried to elaboratea moreconcrete

14 Im &hnlichenSinn wie ein Zeichendurch seineZugehérigleit zu einem Code bedeutsanwird, werden
Informationererstdannsinnvoll, wennsiein einenOrientierungsrahmeiin einenWissenskntext passenOhne
diesenKontext ist die Informationleer, sinnlos,redundant.Von einerInformationsflutklagenwir nur deshalb,
weil unsein bestimmteiKontext verlorenggangenst” [221, p. 47].

15NorbertWiener definedcyberneticsas the scienceof transmittingmessagesetweenrman and machineor
from machineto machine. The term cyberneticshasits rootsin the Greekword for "steersman’or "governot”
andWieners useof it suggestiow peopleinteractwith machineghroughacontrollingdevice, suchasasteering
mechanism. Wieners remarkableinsight, which is the premisebehindall human-computemteractvity and
interfacedesign,is thathumancommunicatiorshouldbe a modelfor human-machineand machine-to-machine
interactionscf. [221, p. 56f.] .
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setof semioticprinciplesandtechniqueghat canbe appliedto hypertets, andespecially
to the WWW:

“Cyberspacéds a universeof opportunitiesfor semiosisto occut Notice
thatwe areno longerspeakingabouta specificmediumlik e radio, television,
news prints or telephone.Cyberspacés morelike an ervironmentor a com-
plex systemengineeredor the act of significationto take place. It is not the
realuniversejt is avirtual universemadeout of signs.It is asemioticiangsic]
hearen” [106].

Otherauthorstoo, keepusing”virtual reality’” and”cyberspace’interchangeablyo refer
to all kinds of actwitiesin electronicmedia?®:

"Cybesspace in the senseof 'being in the sameroom’, is an experience,
not a wiring system.lIt is aboutpeopleusingthe new technologyto do what
they are geneticallyprogrammedo do: communicatewith one another It
canbefoundin electronicmail exchangeddy loverswho have never met. It
emegesfrom theendlessiebate®n mailinglistsandmessag&oards It’ sthat
bondthatknits togetheregularsin electronicchatroomsandnewvsgroups.It
is, like Plato’s planedof ideal forms, a metaphoricakpace a virtual reality”
[161], my emphasis.

Thisnew ambiguitytowardsspaceandreality correspond#ith Jamesorsdebate®nspace
and spatial theory [255 which proved to be someof the most persuasie elementsof

his postmoderrtheory: "The deeperogic of postmodernisnis that whilst everythingis

submittedto the changeof fashion,the imageandthe media,nothingfundamentallycan
changeary longer As Foucaultonceputit in The Orderof Things,we arefacedwith the

monotory of absolutadispersiorandabsolutadifference”[231]; cf. [232 177)]; seesection
3.7.11on postmoderrgeographys conceptof concevedvs. percevedspace.

4.5 Cybersigns

As shavn in section4.4, today’s generaluseof the prefix cyber generallyrelatesit inter-
changablyto computerspetworks,interfacesyirtual reality andthe Internet.In a semiotic
analogyto cyberspacegnecouldspeakof cybersignst’

Accordingto The Free Online Dictionary of Computing(FOLDOC), a computeris "a

machinethatcanbe programmedo manipulatesymbols..” Thisview, naturally is shared
by ComputerSemioticians:Mihai Nadin claimsthatthe computeris a semioticmachine
(cf. [379): "Semioticianswithout knowing it, NorbertWiener HerbertSimon, Vannevar

Bush, and Marvin Minsky gave computersan underlying semiotic structure. Bush, for

instancemadeus awareof the semioticassociatie pathof non-linearstructures{375.

Whilst Saussureasemioticiandave sometimedeencriticizedfor seekingo imposever-
bal languageasa modelon mediawhich arenon-verbalor not primarily verbal,the virtue
of adoptingalinguisticmodelliesin treatingall signsasbeingto someextentarbitraryand
corventional- thusfosteringanawarenes®f theideologicalforcesthatseekto naturalize
signs,cf. [113 p. 92], [95, Strenghts]. Semioticiansargue that signifiersare relatedto

18virtual Reality (VR) in thetechnicalsensaefersto a simulated3-dimensionakrvironment.

"It hasto be noted, though, that the term cybersemioticsshouldbe avoidedin this generalcontet, asit is
usedby SgrerBrier andothersto describeanapproacho cognitionin the sphereof living systemgethologyand
biosemiotics)cf. [72,271].
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their signifiedsby social cornventionswhich we learn. In our daily useof variousmedia
they becomeso”natural” thatit canbe difficult for usto realizethe corventionalnatureof
suchrelationships.Whenwe take theserelationshipgor grantedwe treatthe signifiedas
unmediatedr "transparent”’ aswhenwe interprettelevision or photographys”a window
on the world”, cf. [95, Strenghts].Semioticsdemonstratethatthe "transpareng” of the
mediumis illusory, [170,466 399,19,63]. Andersertoucheghecornventionalnatureof the
signifiersignifiedrelationshipin his ComputerSemiotic49]. | believe thata similar point
canbemadeby analyzinga remarkablecybersign:the " @”.

This siglumhasbecomeomnipresenbonthe WWW. Of coursejt mainly figuresin mailto-
links, separatingheusers namefrom thedomainnamein e-mailaddressesTheuser@host
corventionin e-mailaddresdineswasdevelopedby Ray Tomlinsonwho wrotea program
to enableelectronicmail to be sentover the ARPANET in 1972'8. Othernetworks chose
otherconventions,inauguratinga long periodknown asthe e-mail "headerwars” (a pre-
decessopf the BrowserWar in the 1990s,asdescribedn section4.7.6. It wasnot until
thelate 1980sthatthe”@” finally becamea worldwide standard It hasbeenclaimedthat
"Tomlinson[chose]the @ sign arbitrarily from the non-alphabeticymbolson the key-
board”[515. Thisunmotivatedchoice,of course hasto berejectedaslegendarybecause
the humanmind cannotchoosea characteat random. Psychoanalysifasshovn thatev-
ery humandecisionis predeterminedby the unconsciouser, to uselLacans mostfitting
metaphothat”a letteralwaysarrivesat its destination” cf. [260, 300.

"The’'@’ symbolwasusedby grocersaandaccountantthroughouthe English-
speakingworld to indicatea rate,or costper unit, asin '10 gal @ $3.95/gal’
(tengallonsatthreedollarsandninety-five centspergallon)” [224].

Indeed, the symbol might be much older and stem from the Latin word for at, "ad”,
cf. [38]]. Thus,thechangefrom /at/ meaningfor a givenamountper to /at/ meaningin a
specifiedelectonic)location”comesfairly naturallyto Englishspealers”[224]. Thus,be-
sidesthistechnicalfunctionin theuser@hostonvention,andits original useasacommer
cial symbolfor costperunit, the”’@” hasenteredelationsof significanceandconnotation
in mary languages.

As the signwasnew for native spealersof otherlanguage® thanEnglish,for whom nei-
ther”at” nor"@” meantanything until e-mailcamearound,it hadto be givena name.In
semioticterms,onecouldarguethatthesignifier/@/ became signifiedof its mary names
in differentlanguagesOn could alsosaythat, by the new denominationthe @ signgets
takento a higherlevel from which the procesof semiosids ignited. Most of thesenames
are basedon the shapeof the characterothersare more abstract. Someare original and
unique othersarederivedfrom otherlanguagesSomehave ancientantecedentsthersare
still "worksin progress. (Accordingto Herron[224], Internetusersin Sri Lankadecided
on the siglunis nameonly lastyear). In somecountries,a variety of idiosyncraticnames
have appearegimultaneouslywhile in others governmenbureaucraciearechagedwith
selectingan”official” term. Metaphorgangefrom animals(snail,worm, little dog,horse)
to animals’body parts(elephant trunk, monkey’s tail, cat’s foot, pig’s ear)to food (roll-
mopsherring,strudel,cinnamorroll, pretzel).Herron[224 andNeubauef381] presenta
samplingof themary namesf @ thatarein usearoundtheworld.

In linguistic terminology the @ sign is often called a logogram,a charactetin writing
which representsa word as a whole, cf. [58].2° Other examplesof logogramsinclude
the punctuationsigns, numbersand the symbols#, &, %, (©. Thesesignsdenoteno

18Cf, [224), while Neubaueclaimsthatthe @ celebratedts 20th birthdaythis year cf. [381].

19evenmorefor Internetuserswholive in countrieshatdon't usethe Latin alphabetandwherethe keyboards
did not convenientlyincludethe @ characteuntil afterits widespreadiseon the Internetmadeit a necessity

20Thereseemso beanoverlapin thedistinctionbetweerlogogramsandideaggrams thatis: charactersn writ-
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phonemegyetthey determinemeaningdefiningsentenceasquestionsexclamationsetc.

As a signvehicle the @ hasentereda myriad of new semioticrelations,e.g. asa way

of avoiding genderspecificpronounsin Spanish:”hola amig@s”means’hola amigasy

amigos”.RichardJanng seeghe @ signasoneof the precursorgor Vilém Flussers dig-

ital writing, simplificationsor "transcodings’in our electroniccommunicatiorthat make

it easierto digitize informationandfasterto processt, cf. [257, p. 519-20]. The other
transcodingsare acroryms, suchasFY!I (For Your Information), smileys and emoticons
andtherestrictionsof pureASCII codeitself 21

Businessor productnameshave integratedthe @ into their namesin orderto connotate
electroniccommunicatiorand”up-to-dateness”e.g. @Home?, ZDNet's Sm@rtPartner
magazineandmary more.Otherlogogramshave enteredsimilartranscodedelations.e.qg.

thenumbertwo in b2b,theeCommercéermfor wholesalg"business-to-bsiness”).

As languageis discursve by its nature(seesection2.2), its connotationsare general.
Langercallslanguag€a poor mediumfor expressingour emotionalnature”. It cannotre-
ally articulate"the ambialencesandintricaciesof innerexperience[306, p. 100]. Thus,
non-verbalacts,suchaspointing, exchangingooks, andchangeof voice arenecessaryo
attachspecificconnotationgo its expressiongseesection3.5andcf. [247]). Onthelnter
net, smileys andemoticonsmitate thosenon-verbalacts;from the basicsmiley :-) which
is usedto inflect a sarcastior joking statemerft to "widely usedsmileys [sic]”, including

@:-) "userwearsaturban”,
:-@ "useris screaming”but also
%*@:-( "hungoverwith headache®tc.,andevenmorescurrilecharacterscf. [380.

Following Nadin[375, thesmiley is anexampleof a qualisign asa certainquality (friend-
liness)of anobjector anactionstandfor the entireobject:

ing seemasrepresentin@nideain abstractiorfrom words. For Elkins, the @ would probablybea"typographical
morpheme thatfits in the cat@ory "semasiographs’asdo mathematicabymbols:”In mathematicsa number
of symbolsand symbolconfigurationshave the feeling of pictureswithout eitherbeing picturesof arything or
conformingto schematicor graphicrules. Mathematicss repletewith typographicamorphemeshat have the
feelingif pictures,suchas[], @, £, +, >, <, #, [, 0, 3, ande”. In his accountof e, theinfinite, Rotmanuses
the @ to expressthe Subjects "cognitive fade-outnto unintelligibility” [451, p. 109].

213anng calls the computera sort of third partnerbetweenourseles and our [e-mail] addresseesind de-
scribeghreestagesn thattriangularrelationshipon our way toward developingour "cyberneticego”, cf. [257, p.
529-33]. Theimportantparallelof the computemonitorto Lacans registers,of course notnew in post-modern
mediatheory cf. [171, 300,299 530 33,239. Anotherinterestingrelationshipthatis even moreimportantfor
therelationshipof the hypertet authorto the readerandthe mediumare Janng’s threebasicalignmentsto the
network: "We canseeourselesasparticipantsn it, or asparts,nodesterminals,or extensionsof it. Or we can
regardthe network asa sortof prostheticextensionof ourselesandour interests[In] thethird typeof alignment
[...], theusersimply doesnot know wherehe or shestandsn relationto the computemetwork, andmorewer,
doesnot care”[257, p. 528-29]. Theideaof the magnifyingandreducingeffectsof prosthesesomefrom Um-
bertoEco[156]: Any device thatreplacespartsof our body or extendsthe rangeof actionof somepart of our
bodycanberegardedasa prosthesisBut prosthesearemorespecializede.g. atelescopéncreaseshe depthof
vision atthe costof breadthof vision. It is sometimeslaimedthatthe WWW is a globalmemoryandthat”hy-
pertext networks arein mary wayshighly similar to humanlong termmemory structurallyaswell functionally
Both hypertet networks andhumanlong term memorystoreinformationby codingits meaningin a distributed
network of relationshetweersemantisub-componentg67).

22pronounced’at home”: The corporationstateson their Web site www.home.comthat "@Home, Ex-
cite@Home,@Work, [...] andthe @Homelogo are servicemarksor registeredservicemarksof At Home
Corporationin the United Statesandothercountries”.Seesection4.7.2for copyright issues.

23'A smiley is a sequencef charactersn your computerkeyboard. If you don't seeit, try tilting your head
to the left — the colon representshe eyes, the dashrepresentshe noseandthe right parenthesisepresentshe
mouth. Smileys usuallyfollow afterthe punctuation(or in placeof the punctuation)t the endof a sentenceA
smiley tells someonevhatyou really meanwhenyou male an offhandremark. They arealsocalledemoticons
becausehey intendto convey emotion!”, [380.
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"The smiley [...] suggestdhat the objector action semioticallyidentified
throughthis quality supportaninteractionthatis friendly. The designof such
an elementinvolves understandindnow from mary characteristic®f a sign
onecanbeselectedo standfor the entireobjector actionit represents{375.

With the smiley, a prehistoriccircle seemdo close,asthe scribbledface— two dotsand
two scratches- seemgo beapredecessarf written signsasmuchasa mimeticdepiction,
cf. [522, p. 108]. Following Elkins, that dichotomynever really existed,as"the analytic
distinctionbetweerpictographicandideographids insupportabldand] theremight be no
suchthing asa purealphabetandthereforeno suchthing aspurewriting” [160, p. 128].

4.6 Iconicity of Graphic Link Mark ers

In theWWW, smallgraphicfilesthatremindusof the” GUI icons” describedn 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, CarlosColén

claims, “The WWW works bestin [sic!] a computerrunning a graphicaluserinterface
like MacintoshesWindows basedsystemsandX-Windows. In suchervironmentsall you

have to do to activatea hyperlinkis to 'click onit” [106. Only onemonthearlierhe had

concentratedn the Significationof Iconsin a ComputerGUI [107]. It canbeassumedby

his ratherunexperienceduseof computerterminologythat the authordoesnot approach
theissuefrom thetechnologicapoint of view, but ratherfrom the userside. Accordingly,

Colén'sthreeanalyse®f spring1995reflectthefreshnessf his understandingf comput-
ersaswell ashis interestfor Sebeoks interpretatiorof the semiotictradition of Peirce?*

In the paperon Semioticin Cybespace however, he wantsto reflectonly on oneof the

threekindsof signsin Peircetriad:

“The GUI is the computerindustry’s attemptto make personatomputing
a reality for every one. This virtual ervironmentprovides picturesthat are
supposdsic] to be familiar andallows usersto interactdirectly with themby
virtue of akinestheticactionlik e themovemeniof amouse.This hasprovento
bealot moreappealingor a greatamountof peopleasopposesic] to having
to memorizeandtype verbal(symbolic)computercommands|106.

Key words and sentenceshat provide instructionsor alert the userof the statusof the
system/for him, aresymbols "A useris considereccomputetiteratewhenhe or shecan
understandhosesymbols”[107]. Anotherway in whichacomputeisystemcommunicates
with a useris by meansof indices e.qg. lights andsoundshatindicatethata disk drive is
readingor writing anda barof variablelengththatdisplaysaproportionof thetime needed
to completeanoperation seesection3.6.

Colénshavs that"computericons” relateto a certainaccurag of the representatiomand,
of course the users ability to recognizethe relationship. Furthermore he makesit clear
thattoday's "computericons” arehardlyevericonicin the Perceiarsense:

24 1867in hispaperOn aNew List of Cataories’, CharlesPeircesaidthattherewerethreekinds of signs:
icons indices andsymbols Accordingto ThomasSebeoKa signis saidto beiconic whenthereis atopological
similarity betweena signifier and its denotata’. Icons are then somethingthat resembleghe objectthat they
represent.That similarity betweenicon and objectis fundamentallywhat setsicons apartfrom the othertwo
kindsof signs.Indicesdo not have ary similarity with their significants but have a causeandeffect relationship.
Symbolsdo not have ary directrelationshipwith an objectotherthanthe meaningthatimposedor collectvely
agreedupona groupof humang, [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, mary of themarenot easilyrecognizableor in somecasesare
simply commercialogos [...] Iconsandotherkindsof signsmaytransform
into a differentkind at differentmomentsn time. Computericonsarea good
exampleof this. Someiconslik e foldersandmailboxescanbebecomendices
whenthey sene the function of alertingthe userthat a folder have [sic] been
openedor thatnew mail hasarrived. The picturesarestill iconsin the sense
thatthey still have a similarity with therealobject. They becomea new kind
of sign (index) becausef their communicatie action. In fact,somecomput-
ersusesoundsof animalsor musicalinstrumentshat are consideredcons.
However, the specificpurposeof alertingthe userof a specificsystems status
classifieshosesoundsno matterwhatthey soundlike, asindices.[. ..] Also,
it isimportantto notethatwhenpicturesarenotagoodrepresentatioof areal
objectthey will only becomea symbolthatrepresents specificfunction of
thecomputer Thereis thechancehatin suchaninstancepthermorecorven-
tional methodsof representatioffike simplewordsmight be bettersuitedfor
thetaskthananunrecognizegbicture”[10€].

ElkinsrecognizesheparallelshetweerGUIl iconsandheraldry For him, "the moststriking

similarity betweencomputerscreensand heraldicfantasieds the presenceof emblems,
becauseicons’ on computerscreensare nothing otherthanllittle pictureswith attached
explanatorytext” [160, p. 210]2°

As GUI "icons” arenoticonic but emblematicandsymbolig andin orderto avoid confu-
sionwith thesemioticterminology | will inventanewx namefor ”icons' in hypertext: When
an”icor’, "bullet”, "animatedGIF” 25, "clipart image”,"thumbnail” or othersmall picture
is usedin a hypertext asa link marker, | will call it GraphicalLink Marker (GLM)?’. Ac-
cordingly, onecould speakof Textual Link Markers(TLMs) in orderto underlinethatthe
link marker is not a graphicalelement,suchas GLMs, the submitbutton of a form, or a
pull-down menu. This way | hopeto avoid the tanglingterminology— asbuttons,icons
links andanchorsare often usedinterchangeablyor in a confusingmanner;e.g.: "If the
intendedmeaningof a buttonis expressedjraphically we speakof anicon” [248 p. 264].
In fact,theiconocityof aGLM (in relationto its symboliccharacteandits indexicality) is
aninterestingguestion.

Laureldoesnot speakof iconocity but of mimesig®: "It is acertainkind of representation
It is amadething, notanaccidentalpr arbitraryone: usinga pebbleto representi person
is not mimetic,usingadoll is” [308 p. 70].

CurrentGUIs usemimesison a generalbasis,e.g. to shav thatthe wastebaskt contains
files, it is shavn asfull of paper JornaandvanWezelstatethat, "from a semioticpoint
of view, at leastin the Peirceansensethis implies that, for example,iconsapproactthe

25In Goodmars terms, the desktopis a mixed metapharcombiningvariousroutesof referencento a single,
almagatedmage cf. [195 p. 55-70]. For Elkins, desktopsareeven notationsin the strict sense’as they restrict
theuserto certainsequencesf operations— closingandopeningclicking, moving duplicatinganddeleting—
thatcrossthe surfaceof the screenin a mannerutterly unlike writing” [160, p. 211]. Yet Heraldrycannotnot be
spolen or written without usinga naturallanguageand,evenif the specificsymbolscanhave rich connotations,
it canonly signify emblematicallynotnarratvely: "L’emblémeestunsignifiantqui apoursignifi€unindividu ou
un grouped’individus; le symboleesun signifiantqui a pour signifié un conceptunenotion,uneidée” [415, p.
36]. Thegrowing iconocityof theGUI icons(seefigures4.2, 4.3) is afurtheragumentagainsElkin’s comparison
with heraldry

26AnimatedGIFs— smallclips of moving images- aremorerelatedto "Vexierbilder” or PuzzlePicturesthan
to film or video. Therefore) seethemasGLMsratherthanastime-basedypermedia

27If thetext sizeis setto ca. 12 points,the heightof GLMs in relationto text size hardly ever exceedsl0:1.
Biggerpicturesareseldomlyusedaslink markers This ratio coincideswith heraldryandGUI iconsalike.

28|n Greek,mimésigmeandmitation andis relatedto mimos themime.
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ideal of mimesismore than symbols Apple and the Microsoft Corporationintuitively
followed this roadin developingthe windows andicon ervironmenton PC’s"2° [263 p.
494]. However, thereis still potentialto elaboratemimesisin the desktopmetaphor:A
consequentialseof the mimesisprinciple, to stick with our example would beto indicate
the userby the sizeor shapeof his wastebasit howfull it really is.3°

However, Nadinclaimsthatthereis anoptimumin thetransitionfrom pictographic/concrete
to abstractasshowvn in figure4.1

- pictograghic = concrete shEiracy = Tygs
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Figure4.1: Transitionfrom pictographico abstractepresentatiotypes.Source{375.

An interestingstandardizatioeffort for GLMs combinedwith aworkaroundof typedlinks

is QBuIIete@ .

Thesearefreely available (partly animated)GIFsthatcanbe placeddirectly aftera TLM.
In thecaseof theabovelink (accessiblérom theelectronicversionsof this dissertationjo
the QBulletsWebpage| have placedthe bullet "OutLink” afterthelink marker, in orderto
indicateanexternallink. Thefull list of bulletsincludenavigational,multimedia,content,
andnet serviceissues. Thesecatejoriesare not very consistenand the only semantical
link typesare”definition” and”info” (seesection3.5). However, someof the moreuseful
arethebulletsfor links thatopena new window, aform, adownloadprocessa mailto, etc.

29Notehaw difficult it is to follow the distinctionbetweersemioticandGUI iconsin this quote.

30In relationto the wastebasét, the procesf discardingdocumentsanalsobe presentecgymbolically in an
actioncallederase/discardf. [379. The virtual wastebasét wasimplementedn GUIs to supportthe human
needto disposeof objectswithoutimmediatelyremaoving thembeyondrecorery. Anothersafety-netn computing
thatwhichis not basedn real-world experiencdas theundocommandlt is amagicfeature seesection3.6.


http://www.matterform.com/qbullets/index.html
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A technicallymore elaboratedmplementatiorbasedon the sameideais the HyperScout
project[53€ (seefigure3.16).

The integration of hypertext navigation tools into the latestgenerationof file managers
(e.g.,MS Windows Explorer; KDE Konqueror;Finderin Mac OS X) indicatesthat the
OS developershave a stronginterestin the corvergenceof Web browsersandfile man-
agers.It seemghatthe notionthat”every informationseekingtaskin a computersystem
is a navigational process[142 p. 8], andthe integrationof the Hypertext Functionality
approachhave beenwidely acceptedThus,ary researchregardingnavigationin non-text
hypermedisshoulddraw uponthefindingsconcernindile representatioandnavigationin
GUIs, cf. [14, 235 345 andthe semioticapproachef. [9,373 11,128 507.

Diebeger describeghe developmentof file representationfom the file-nameover the

genericfile icon to typedicons and further to documentproxies(seefigure 4.2): "Such

proxiesareofteneasieito identify onthescreerthaniconswith names|. ..] Thechallenge
is to enrichuserinterfaceswithout overloadingthemwith so muchinformationthatthey

getunusabléecausef 'information clutter” [142 p. 61-62].

globe

Figure4.2: Developmenbf objectrepresentationaccordingto Diebeger[142, p. 61].

UnderLinux, KDE's Konquerorcreatesand displaysproxiesof commonimageformats
for local files automatically As downloadingtimeson the Internetget morereasonable,
this thumbnailfeaturecan be expectedto becomevery useful for the WWW, beit in a
visual history list or for GLMs. Houdeand Salomonsuggesta new generationof rich
andflexible file interpretationsbasedon meaningfulcontainersscalerepresentatioand
selectve emphasigfigure4.3).

Thisdevelopments exactlywhatBrown describedsthetransitionfrom symbolicto iconic
interfacescf. [77]. Thus,”icons” arefinally becomingiconic, afterall. Houde/Salomon
extendthe schemeby addinga symboliccomponent:A framefor a bitmapimage,a TV-
screen-layoufor a videoclip anda cubefor a 3-D animation. The resultsare compound
signsin Neuraths senseTV-screen-layouplusteacupmakesvideo clip thatstartswith a
shotof ateacup. Yet, their GLMs do not shaw athird category of crucialattributes thatis
imagesize,clip duration,numberof page resolution,etc.,all of themrelatedto file sizes.
In Brown'’s terminology theseshould probablybe called indexical, or naturalqualities.
Houde/Salomofi235 proposescaleto indicatefile propertiesput two majorreasonspeak
againstthis: First, the dependeng on the users monitor resolutionandsecondNeuraths
iterationrule for shoving quantitatve data: This rule saysthatto represent relation of
1:4, the samesymbolshouldbe shavn four timesin a row ratherthana symbolthatis 4
timesasbig, cf. [38550.

In thesystenthatl ervision,the GLM of afilm clip couldshaw its first shof! on thefirst,
or iconic level, combinedwith a symbolfor thefile typefilm clip (e.g.afilm strip) on the
secondayer. Accordingly, a PDFfile would show its first pagewith a dog-eayindicating
thatit is anelectronigpaper Thecomponentshatinfluencethe downloadingor consuming
of themedium e.qg.file size lengthof sound-clipsandfilm clips,imageresolutionnumbers

31"The cinematicminimal linguistic unit is the shot,aniconic andindexical semanticallyrich elementwhich,
in semioticterms,is theequialentof alinguistic enunciation’330.
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teacup teacup teacup

(a) Genericfile icons,applicationicon, documenproxy

(©) Preserving (d) Flexible views, e.g. bitmap
scale:book,poster emphasis

Figure4.3: Developmenibf objectrepresentationsSource]235.

of pagesn PDF-files,etc,shouldbeshovn onthethird level of the GraphicalLink Marker.

Following Neurath[385, | think thatthe quantitatve dataon the third level of the GLM

shouldnotberepresentetly thesizeof theGLM, but by thequantityof integratedsymbols

The symbolfor 100 kilobyte, for example,could be a squarem borronved from the GUI

downloadingbars: For film clips, aninvertedsquarestandsfor every minuteof duration,
asin the GLM of figure 4.4a. A photois held by anincreasingnumberof sticky tapes,
accordingto its size(4.4c), atext documenty a numberof stacled papersheetsetc. The
metric mustbe chosenin away thatonly in rarecaseghe maximumof thesequantitatve
exceedssevenpieceg(thelimit of itemsthatcanbegraspedataglance cf. [144)).

For Houde/Salomors exampleof book vs. poster(fig. 4.3c), | proposeto replacescale
by quantitatve symbolsfor pages,resp. for resolution. Anotherimportantissuein the
designof GLMs is the representatiof otherthe link attributes,suchastype, multiple
destinationslastvisit etc. Drawing from theinsightsgatheredn the sectionson semiotics
and hypertext theory, | proposethat GLMs shouldbe ableto show theseattributeseither
graphicallyin a pop-up(seefigure 3.16 for suchanimplementation).Yet, the GLM can
only displaythreeattributesatatime, following thebasicconcepbf NeurathsInternational
Picture Language,or "Wiener Methode” that informational picturesshould not contain
morethanthreelevelsof signification:

"Ein Bild, dasdie Regeln desSystemsgut anwendetgibt bei der bildlichen
Darstellungeiner Aussagealle wichtigen Tatsacherwieder Auf denersten
Blick siehtmandasWichtigste,auf denzweitendaswenigerWichtige, auf
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(a) GLM for Film Clip (b) Original im- (c) GLM for ImageFile
age, Copyright by
http://wwwparkvievmc.com/

Figure4.4: GraphicLink Markers.Source:basedn [235 and[385.

dendritten Einzelheiten auf denviertennichts mehr— wennmandannnoch
etwassieht,ist dasLehrbild schlecht”[50, p. 20].

Thus,theusermustbeableto decideat ary time to changeo theview heprefers,showving
the attributestype (e.g. in a color/symbolcodg, quantityof links from onelink anchor
(e.g.by quantityof arrow symbol9, lastvisit (brightnesshue,etc.) onthethird layer.

4.7 The Commercialization of the Inter net

It is commonlyagreeduponthateCommercethe expansiorof the InformationTechnology
branch(sometimesalledWintelism [69]) andtheincreasingcapitalmarket orientationon
New Marketshave changedur economycf. [111], [437], [331]. The New Economyphe-
nomenonjf understootn a macroeconomitevel, haspromisedhighernon-inflationary
economicgrownth dueto increasesn productvity causedby the digital revolution. Evi-
denceput forward by mainstreanprotagonistsof the New Economysuggestshe end of
theeconomiccycle andpermanenstability of afinance-ledegime of accumulatioronthe
basisof thedigital productionparadigm However, Scherre[470 reasonghatsomebasic
causalrelationshipsf sucha regime, especiallythe connectiondbetweeninvestmentand
profits; profits and wealth; and wealth and consumptiorseemtoo fragile for suggesting
that a stablenew regime of accumulatiorhasemeged. For him, the New Economythe-
sis suffers from seriousproblemsin measuringproductvity in the serviceindustriesand
seemgo bebasedon massve borroving by both companieandhouseholdswhosedebts
now standatarecordhigh, cf. [165. Beforetheterroractsof Septembeﬂ.lth, andtheyet
unpredictableffectsontheworld economyit seemedhatthe expansionof thelate 1990s
cameto anend,andthe crisis of the New Marketsseemedhe major threatfor the world
economy

The WWW hasseena vastcommercializatiorsincethe mid-90sof the last century It
hasbecomea trading platform for mary goodsandservices.While theretail sectorcon-
sistsmainly of books,CDs,andelectronicdevices,the business-to-bsinessector(b2b)is
estimatedo grow onamuchlargerscale.

But the New Economyin the strict senseof the word is basedon the commercialization
of intangiblegoods,broadlylabledasinformationgoods cf. [481, p. 3]. Thesegoodsare
producedwith high fixed costsbut negigible marmginal costs,which hasimportantimplica-
tionson product-pricingandintellectualpropertyprotection.Informationis furthermorean
"experiencegood”[48], p. 5] asconsumersnustexperiencet to valueit. This experience
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is basedon accessnot on propertyownership. This shift from ownershipof assetdo the
paymentfor the right to accesghe assetof othersis the principle of what JeremyRifkin
callsthe "HypercapitalisticEconomy”[437]. Ownership,saysRifkin, is seentodayasa
limit to anindividual's andsocietys ability to adaptto changeyratherthanan competitive
asset.

As the consumerdoesnot know whethera purchasednformationis really worth its price
in advance,brandinghasbecomeone of the key factorsin the "Economy of Attention”:
"Imageis everythingin theinformationbiz, becauset’s the imagethat carriesthe brand
nameandthereputation”[481, p. 6]. For NaomiKlein [27§, thebrandis thecoremeaning
of the moderncorporationwhereaghe adwertisemenis only onevehicleusedto corvey
thatmeaningto the world. What madeearly brandingefforts in the lastthird of the 19th
centurydifferentfrom more straightforvard salesmanshipvas that the market was now
beingfloodedwith uniform mass-producegroductsthatwerevirtually indistinguishable
from oneanother Competitive brandingbecamea necessityof the machineage— within a
contet of manufcturedsamenesdmage-basedifferencehadto be manufcturedalong
with the product.Sotherole of adwertisingchangedrom deliveringproductnewns bulletins
to building animagearounda particularbrand-nameversionof a product. The first task
of brandingwasto bestav propernameson genericgoodssuchassugar flour, soapand
cereal,which had previously beenscoopedout of barrelsby local shopleepers.In the
1880s,corporatdogoswereintroducedto mass-producedroductslike Campbells Soup,
H.J.HeinzpicklesandQualer Oatscereal cf. [27§. A similar stratey hasbeenapplieda
hundredyearslateron electroniclinks anddigitalizedinformation. Thus,it seemghatthe
creatize potentialof the Economyof Ideasis still captvatedby intellectualpropertylaws
basedon the assumptiorthat— for informatior?? too — valueis basedon scarcity aswill
be shavn in section4.7.2 Sections4.7.4and4.7.5will showv that— beyondtheinvisible
editing®® techniquef Web sites,suchasinternallink structures- a myriad of disturbing
techniquess beingdevelopedto manipulatehe hypertet user

4.7.1 eCommelce

Shortly afterits conception(seesection3.1.17, the Web hasbeendiscoseredasa global
market placeof unprecededrowth. The consequentommercializatiorof the Internethas
ledto agreatrangeof changesnddevelopmentssuchasmassie increase®f adwertising,
iMarketing (includingkeyword sellingandusertracking),copyright andotherlegalissues,
spammailingsetc. In this section,| wantto concentraten the implications,challenges
anddangersf eCommercdor the World Wide Weh As showvn exhaustvely in sections
3.1.17and4.2.3 the Webis a rathersimple,but incredibly hugehypertext systemthatis
navigatedbut millions of peopleusingoneof the standardrowsers.

Thus, | think that the main challengefor eCommercdrom the viewpoint of Hypertext
Semioticsare: Firstly, it hasto adeptto the strengthsandweaknessesf hypertet in gen-
eral, just becausghe WWW is a hypertext ervironment. Secondly it hasto copewith
the problemsthat comefrom the technicalshortcomingsof HTML. Thirdly, even after
theadwentof XML, eCommercavill still be confrontedwith a dynamic,unmonitoredand
decentralizednformationspace.

As outlinedin section3.7, hypertext navigation cannever be studiedin isolation,because
thereis no clearcut line betweenpure information navigation, decision-makingpbject-
identificationandexploration,cf. [174,512.

32The commondifficultiesin definingthe concepiof "information” have beendescribedn section3.7.9 Hart-
mannpartly adoptedBarlon's trichotomicdefinition of informationasanactvity, alife form, andarelationship,
cf. [29,30]. Helinks theideaof informationasa relationshipwith the "Gegeniiberstellungon Arbeit und Inter
aktion, iberdie JilgenHabermaseineTheoriedeskommunikatven Handelnentwiclelt hat” [221, p. 50].
33|nvisible editingis a termborroved from Cinematographycf. [360,93, 63).
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As shovn by mary usability studiesand even more DotComfailures,adaptinghypertext
for eCommercés far from atrivial task:”Spaceis the opportunity;placeis theunderstood
reality” [218. Hypertexts have beenconceptualizeds information spacesnot market
places.TheSocialNavigationapproacthastakenthesefactsin accouni(seesection3.7.8.

After half a decadeof eCommerceit seemthatthe direct commercialpotentialof hyper
texts suchastheWWW have beenoverestimatedAn explorative navigationmaywell find
its adequatdandrewarding) endin the feelingthat”l have seenenough!”. Eventhough
no concreteransactiorhasbeenmade the acquiredknowledgemay well leadto a future
buying decision(be it online or off-line). The successfulvayfinding navigation leadsto
a destination("Here it is!”). The endpoint of a navigation, e.g. certainproduct,canbe
pre-definedor emepge in the courseof navigating/exploring. Whenthe userhasreached
this tangible”succesgoint” in gatheringinformation(cf. [147, 449 449), thereis a vast
changeof rhetoricthatseeminglyhasnotbeenmasteredby currentWebDesigntechniques,
cf. [391].

This changeof rhetoric takes placeat the very point of the buying decision. While the
finding of a product(in the supermarkt aswell asin an online store)is an act of navi-
gation, the purchaseof the productis a dialecticalprocessof negotiationthat leadsto a
contract. This distinctionis, of course relatedto Normans dichotomyof world metaphor
vs. corversationmetaphot?, cf. [395: "Statedin semiotictermsonecansaythatin these
situationsthe structureandsignin the designof the interfacehamperadequatesemiosis
(understanding)[263 p. 488].

In the context of home pagedesign,applyingthe rules of an appropriatecodewhich is
familiar to the interpreteris the key to successThis is a processwvhich Peircereferredto
asabduction(a form of inferencealongwith deductionandinduction). As Mick notes,
abductionis particularly powerful if the inferenceis madeaboutsomeoneor something
aboutwhomor which little moreis known, cf. [358 p. 199], [447].

Fromtheviewpoint of hypertext semioticsin acommercializednternet,the (commercial-
ized)distribution procesf digital texts andmp3-filesis not a greatdealmoreinteresting
thanthe computersupportedetail of tangiblebooksand CDs. The more elaboratedhe
electronicgoodsandservicegyet, the moreneedfor this kind of researctwill arise.With

the evolution of the WWW andeCommercethe focuswill shift from "how to deactvate
the back-hutton in orderto inhibit the usersto leave our corporateWeb site?” to "how

canwe make more usefultools using hypertect functionality?” At the moment,disputed
copyright issuesandintellectualpropertyclaimsaregreatobstaclesn the full evolvement
of anew 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 Jlaw
and order (andthosewho believe to represenit) have enteredthe arena,cf. [292 266].
Hypertext authorsand other producersof "soft property” are aware of the difficulties to
market their work andseemto be moreinterestedn the availability thanthe protectionof
thematerial.But "unfortunately neitherthe companieshey work for northelawyersthese
companiesire have enoughdirectexperiencewith non-materiaboodsto understanavhy

34'Characteristic®f theworld metaphomrethatit consistof objects thatmanipulationof objectsis possible,
thatonecanactasif onewerein the world andthat one experiencesa feeling of direct engagementlts most
emphaticaspects its directness]. . .] Propertieof theconversatiormetaphomrethatit is indirect, thatis to say
auserhasto make amentalmodelfor communicationthatit requires(complicated)expressiongo male things
clearandthatit normallydemandsrigid syntax.In the corversationmetaphomonealsomay distinguishseveral
layersof granularity thatmaybe calledlow andhigh level languages(263 p. 487].
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they aresoproblematic.They areproceedingsthoughtheold laws cansomehav bemade
to work, eitherby grotesquexpansionor by force. They arewrong” [29].

Barlow draws a shorthistory of economicdevelopmentfrom the darker partsof human
history, whenthe possessioanddistribution of propertywasa largely military matterand
"propertywasthedivine right of thugs”to the "dawning of the IndustrialRevolution, when
humanitybeganto focusasmuchon meansasends”. It wasthenthattoolsacquiredanew
socialvalueand”to encourageheir invention, copyright and patentlaw were developed
in mostWesterncountries”[29]3°. At the beginning of the 215t century it is possibleto
createusefultools that never take physicalform. So peoplehave startedpatenting”ab-
stractionssequencesf virtual events,andmathematicalormulae— the mostunrealestate
imaginable”.Barlow concludeshis synopsisof economichistory:

"In certainareasthisleavesrightsof ownershipin suchanambiguougon-
dition that propertyagainadheredo thosewho canmusterthe largestarmies.
The only differenceis thatthis time the armiesconsistof lawyers. Threaten-
ing their opponentwith the endlesgpurgatoryof litigation. [...] They assert
claim to any thoughtwhich might have enteredanothercraniumwithin the
collective body of the corporationghey sere. They actasthoughtheseideas
appearedn splendiddetachmenfrom all previoushumanthought. And they
pretendthat thinking abouta productis somehev asgoodasmanufcturing,
distributing, andsellingit. [...] Humanshave notinhabitedcyberspacéong
enoughor in sufficient diversity to have developeda Social Contractwhich
conformsto the strangenew conditionsof thatworld. Laws developedprior to
consensusisuallyfavor the alreadyestablishedew who cangetthempassed
andnotsocietyasawhole” [29].

For Barlow, the widespreadlisregardfor commercialsoftware copyrights (who cancan
honestlyclaim to have no unauthorizedsoftware on her/hishard disk?) is the prototype
examplefor sucha profounddivergencebetweenlaw and social practicewhich "stems
from alegislative failureto understandhe conditionsinto whichit wasinserted[29]. And
asunboundedntellectualpropertyis very differentfrom physicalpropertyit cannolonger
be protectedasthoughthesedifferenceslid not exist:

"The centraleconomiddistinctionbetweennformationandphysicalproperty
is that information can be transferredwithout leaving the possessiomf the
original owner If | sellyou my horse,| cant ride him afterthat. If | sellyou
whatl know, we bothknow it” [29].

Barlow contributesto defininginformationby calling it anactiity (informationis a verb,
not a noun), a life form (informationwantsto be free andto change)and as a relation-
ship. Therelationshipof the sendelandtherecever makesdatainformation,asit is found
meaningfulwithin a mentalcontext. While excluswity of informationhasavalue(e.g.in-
siderknowledgeonthestockexchange);mostsoftgoodsincreasen valueasthey become
morecommon.Familiarity is animportantassein theworld of information. It may often
be truethatthe bestway to raisedemandor your productis to give it away” [29]. Thus,
for Barlow, "the bestway to protectintellectualpropertyis to actonit. It's not enough
to inventand patent;one hasto innovateaswell. Someoneclaimsto have patentedthe
microprocessobeforelntel. Maybeso. If he'd actuallystartedshippingmicroprocessors
beforelntel, his claim would seemfar lessspurious”[29]. Six yearsafter his seminal
article [29], Barlow revisits his Economyof Ideasandrepeatghat "Tnoncommercialdis-
tribution of informationincreaseshe saleof commercialinformation. Abundancebreeds

35|n 1710,the Statuteof Anne,theworld’s first moderncopyright law, passedhe British parliamentgf. [30].



CHAPTER4. READING THE SIGNSOF THE WORLD WIDE WEB 167

alundance’{30]. Accordingly, he predictsthat”therewill be no propertyin cyberspace”,
but only afterthe unwantedwar againsthosewho try to protectit by anachronistieneans
hasbeenwon 36

PamelaSamuelsomakesasimilar pointof view, claimingthattherobustnessndefficiency
of the Internetasa communicationsnediumis a productof its presentnd-to-endppen,
nondiscriminatonarchitecturecf. [461,467.

"Computersare not only more valuableto peoplebecauseahey canso
quickly andeasilycopy informationfrom disk to disk, but the easeof copying
enablesnary beneficiahew usef informationthatcopyright ownersneither
needto nor oughtto be ableto control[...] Theagendaof a new politics of
intellectualpropertyobviously needso be aboutmorethanjust opposingthe
high protectionistinitiatives of copyright industrygroups. It needsto have a
setof affirmative policy objectivesof its own. Articulating a positive casefor
anopeninformationenvironmentis probablythe singlemostimportantthing
thenew politics of intellectualpropertymightdo” [463.

For her, innovationandcompetitionwould be stifled if mandatedrustedsystemsecame
thelaw. Moreover, the market for digital informationproductswould be vastly smallerif
every pieceof informationmustbetightly lockedup atall times.

Therealchangerom the”old” to the”’new” economycanonly take place,onceexclusive
propertyfor ideasis givenupin favor of anactive relationshipof thosewho sharetheideas:

"Relationship,alongwith service,is atthe heartof whatsupportsall sorts
of othermodern thoughmoreanorymous, knowledgeworkers. Doctorsare
economicallyprotectedby a relationshipwith their patients,architectswith
their clients, executveswith their stockholders.In general,if you substitute
‘relationship’for 'property’ you begin to understandvhy a digitized infor-
mation economycanwork fine in the absenceof enforceablepropertylaw.
Cyberspacés unrealestate Relationshipsreits geology”[30].

Theanalogorto Napstercom(or whatit originally representedh thetext world areplat-
forms suchastextz.comwho considerthemselesthe”&” in "copy & paste”’andarenot
interestedn "constitutinga canonicalbody of historicaltexts by authorsso classicalthat
they’ve all beenwatchingthe grassfrom below for almosta centuryof posthumougopy-

right [nor in] htmlifying freely available booksinto unreadablesub-chapterizedhyper

chunks®’. Yet, onething is to make ASCII texts available for download and anotheris
linking to nodeghatmaychangédts contentswvithout prior notification. Non-hypertext that
is publishedon the Web shareonly part of the difficulties thatis connectedwith linking.

Is the ownerof alink responsibldor the contentof thelink target? Copyright andrespon-
sibility issuedfor hyperlinksarebeginningto fill theorderbooksof law firms, becausehe
jurisdictionvariesbetweercountriesandguidelinesarerare®®.

36"t s a pity that entertainmentmogulsare too wedgedin to the pastto recognizethis, becauseow they
arerequiringusto fight awar aryway. Sowe'll fattenlawyerswith a fortunethat could be spentfosteringand
distributing creatvity” [30].

37Cited from textz.conis missionstatementThewell known ProjectGutenbeg makesonly texts availableare
thatweretaken from bookspublishedgenerallypre-1923to avoid copyright problems.

38In the USA, the Motion PictureAssociationof Americahasprevailed in its lawsuit aimedat stoppingWeb
sitesfrom posting— or even linking to — the disc-crackingcodeDeCSS cf. [30]. Cf. [144 for the situationin
Germauy.


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 Information

A relatedissueis thatof authenticityof information. The lossof authenticityin electronic
mediais complementedvith a new feeling of information availability (seesection2.7).

Having visual andtextual informationat our fingertips,the ability to copy, paste editand
reuseit atourwill haschangedur relationshipto authenticity(Greek:authenteé-to have

full poweror authorityover something) Onthe Web,informationhasalesser’authenticity
rate”for otherreasonstoo: Cybersquattinghespeculatie purchasendsaleof potentially
valuabledomainnamesgcantake theform of buying domainnamesvery similar to thoseof

large companiescopying the original designandfilling themwith indecentor misleading
materialuntil companiesedeenthe name.An even moreintrusive methodis, of course,
hackingthe original site andfilling it with new contents.Until the owner of the site finds
out, mary usersmay bemisleadand(potential)customersnaybelostthatway.

The casewherethe accusedcybersquattershadregisteredthe domainname” etoy.cont’
andrun it asan artist spacebeforethe "victim”, eToys, Inc. was even foundedwill be
describedn section4.7.7, adigressioron the Toywar.

As describedn section2.7, the statusof the photographicdocumentsevidencehasbeen
calledinto doubtwith the arrival of "postphotography”. Yet, the manualfalsification of

photographyis nearlyasold asthe mediumitself andthe sameholdstrue for therelation-
ship betweenrscriptureandfalsificationof written documentswhich washighly common
in the Middle Ages3° To the samedegreethat the wax impressionof a signetring (an
indexical link to its owner) could verify and seala documentin thosetimes, passverds
andbiometricsnow protectour electronicfiles, seesections3.5 and3.6. Encryptionand
decryptionof datais a kind of coding (seesection2.6) thatis asprobablyjust asold as
communicatiornitself, seefootnote46 on page38. OntheWWW, SSLandS-HTTParetwo

(complementaryatherthancompeting}echnologieso ensuregheauthenticityof informa-
tion: The SecureSocletsLayer(SSL)is a protocolfor transmittingprivatedocumentwia
thelnternetandworksby usinga public key to encryptdatathat’s transferrecdverthe SSL
connection.Theotherprotocolfor transmittingdatasecurelyover the World Wide Webis

SecureHTTP (S-HTTP).WhereasSSL createsa secureconnectiorbetweera clientanda
sener, overwhichany amountof datacanbesentsecurelyS-HTTPis designedo transmit
individual messagesecurely

4.7.4 Banners

Accordingto the first HTML Style Guides,bannerswereto be usedto give the WWW

site a conciseappearancandto provide the useran easyway to returnto the main page
(“internalbanners”).At somepoint, however, banneraverediscoveredasamarketingtool

thatcontainclickableadwertisement$or otherWebsiteg“externalbanners”).This means
thatthe maintainerof a frequentedsite (“the seller”) canput one or mary bannerson his

pagesandchage the adwertisingcompaly (“the buyer”) for this marketingtool. In fact,

thistool senes3 differentgoals:

1. As avisualadwertisemenfor the buyer,
2. As adirectlink to thebuyer's Website,

3. As asourceof incomefor theseller

39The Germarsystenmanalystand”privatescholar’Heribertlllig evenclaimsthataboutthreehundredyearsof
our medieval history only exist on paper cf. [243. A majorconspiratiorof thiskind, if it ever happenedwould
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 auditthe
countingof thesevariablesn orderto avoid “noncompliancemisstatemenandmanipula-
tion”, becauséusing the sameorganizationto performthe countingandthe auditingis a
clearconflict of interest”[223 p. 19].

For theuserspannersmply:

1. Additionalinformationthey neverrequested,
2. Longerloadingtimesandthe burdenof relatedcosts,

3. Aestheticeffects: Possibleentertainmentis well as anng/ance,especiallydue to
animations.

Today thereis a whole myriad of variationsof the banneyincluding FlashBannersPop-
Ups, Interstitials SuperstitialsSticky Ads andNanositeemployedin Webdesign

4.7.5 Keywords

Bannerad keying — a controversialpracticethataccountdor abouta quarterof the search
engines’adrevenue- hasbecomeamajorissuesincenumerousompaniehave filed law-
suitsagainstExciteInc., cf. [274 p. 4]. Whena Webusersearche$or a specifickeyword,
therightsto thatword often have beensoldto a specificadwertiserwhosebannemwill ap-
pearonthe searchresultspage.For the uninformeduserwho thinksthatthe searchengine
bringsup adwertisemenbannerghatare“related” to therequestedearchterms,thisfunc-
tion mightseemhandyandrandomatfirst sight. However, Excite,aunit of Excite@Home,
hasatleasttwice beenaccuseaf sellingcompary names-in theform of searctkeywords
—to thosecompaniesbusinesgivals. Othersearchengineshave beensitting backandlet
Excitetestthatnew legal groundalone:“Yahoo! Inc., operatorof the Net's leadingsearch
site,saidit '"doesnotknowingly sellcompaly or brandnamedo acompaly’scompetitors.
A spoleswomanat Infoseek,the searchservicebehindWalt Disney’s Co!s Go Network,
saidthe firm doesnot sell compaly hamesas searchkeywordsthat promptcompetitors’
bannerads. LycosInc. givesfirms first rights to buy their trademarkd names,andwill
handover a nameto the trademarkowner even if anothercompaly hasalreadybought
it,” [274 p. 4]. RealNamesa servicethatmapskey phraseso Web pagesandpasseshem
onto thebrowserstateshat”K eywordsCANNOT beresold[sic]. If registeredkeywords
fail to complywith theKeyword SelectionPolicy, they will berevokedandregistrationfees

will notberefunded’(RealNamesVeb site, www.realnames.conasof June15th, 2001).

Endingwhatis arguablythe lastbastionof adwertising-freecontentonline, RemarQCom-
munitiesiInc. began selling keywordsin its discussiongroupsin 1999. The provider of

Internetdiscussionservicesto morethan 1,0001SPsand Web siteslaunchedMidstream
Marketingin late Augustof thatyear: “The programletsadwertisersbuy keywordswithin

ary combinationof of RemarQs$ 30,000discussiongroups. Underthe plan, a keyword
boughtby anadwertiserwill be highlightedin blue if mentionedin a messaggostedon
a discussion.A click-throughleadsto the adwertisers Web site” [276, p. 3]. According
to the senioranalystof new mediaat ForresterResearchCambridge MA, “Community
traffic hasbeenbothattractve andproblematic’for adwertising,“attractive in thatyou get
enthusiasté nicheareas™’, but problematidecausef its lack of control: “For example,
adwertisers’keywordscould shav up in a debateof which they wantno part” A simple
examplefor suchaninstancecouldbe: An adwertiser(A) hasboughttheword“experience”

4OLisa Allen, 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 a Web site promotinghis plumberserviceqHe thinksthatthe plumbingexperience
of threegenerationss his compary’s mayorasset).In a postingto an Asianfood discus-
siongroup,a user(B) writes abouthis visit to a SushiRestauranandconcludeswith the

sentencéThis wastheworstexperienceof my life”. After the messagdasbeentransmit-
tedto the sener, it is manipulatedy aroutinethatmakesthe word “experience’the node
for ahyperlinkto A’'s Website*! For thereadersof this discussiorgroup(N), it mustnow

seemthatB hadcreatedhelink.*?

B »| discussion group
User - _

A
Y Advertiser
N postings
All Users v
discussion Midstream Marketing
group t Program

Y

~

keyword highliting
and posting process

Manipulation

Figure4.5: MidstreamMarketingProgram.Source:basedon [276].

In [382, | have presentedh semioticanalysisof a link injectionto a postingthat con-
tainedthe keyword visa?? | shavedthat,in the genealogyf Katz andFodor[27(], one
semantianarker hasbeenexchangedor another(asdemonstrateah fig. 4.6). Thusall im-
plied semantianarkerson the pathto therelative selectionwl becomefalseconnotations.

Themanipulationprocesshownn in figure 4.5 hasthefollowing consequences:

1. Theinappropriatdink altersthe meaningandthe authenticityof the original phrase.

2. On the syntagmaticaxis, the word "experience”is part of the syntagmaticchain
"worst experience”. Thus, a relationshipbetweenthe syntagmand the intended
signifiedof /experienceis produced*

3. Whenfinding out aboutthe unintendedink, B will be (at best)surprisedaboutthe
outcomeof his posting.

41“Thesemessagesre not postedin real time, in contrastto chatsthat take placein animmediateor live
ervironment“[276, p. 3].

42As “thereis no ad next to theword or obtrusve commerciaimessagef276, p. 3].

43In apostingto RemarQs discussiorgroupHome>> Regional > Americas> Latin America> Latin America
— Travel a userwritesthe following text: 'My fiance,who is a citizen of Kyrgyzstan,and! would like to go to
Venezuelan January We will have abouttwo weeksin the US beforeour departure Shewill needto getavisa
andwe would appreciatéhearingothers’experiencesn gettingvisasfrom their embassyn the US! Stunningly
theword visa which hasobviously beensoldto the creditcardcompary, leadsto http://wwwyvisa.com/! As no
otherinformationis given[276], it mustseento userswho arenot awareof this 'program’ thatthe authorof the
postinghascreatedhelink himself’ [382, p. 238f.].

44Theuseof "falsesignifiers hasbeenexemplifiedin Stasty’s Analysisof Kubrick’s film "EyesWide Shut”,
cf. [507.
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Legend: visa
syntactic markers
(semantic markers) Name Noun Verb
[distinguishers] |
<wl..5> relative selection (company
name) (doculment)

(perlmit)

(Immigration

(credit (Lightening (Physical Paper) (to ratify)
card) Firm, Milwaukee, Desinfection |
USA) Firm, Austria)  [in the [to endorse]
passport]
<wl> <w2> <wW3> <wd> <w5>

Figure4.6: Katz Fodor Treefor /visa/. Source{382, p. 239]

4. Theinsertionof links might antagonizeN (including B) who fear the invasionof
privacy or unwantedcommerciaintrusion.

While the first two impactsaffect the meaningof the text, all othershave direct results
outsidethe semioticworld. Semioticss interestedn the signasa socialforce. According
to Eco, thelogical problemof lie or wrongnesss a pre-, or post-semiotione,cf. [153, p.
73]. For Noth, however, the questionwhethersignscanlie is animportantsemioticissue,
cf. [397).

Interestingly the unwantedeffect for A only takesplacein casethatthe keyword is used
in anegative (or inappropriaterontext, whereaghe unwantedeffectsfor B andN always
take place. Theonly casethatthetext cankeepits original meaningis, whenthe keyword
is auniguename.Onemight think that, if the InternetbookstoreAmazon.comnc. buys
thekeyword“Amazon”,the hyperlinkmustalwaysleadto theright place,becaus@ name
senesasa “label”. On the otherhand,Eco [155 hasshown that namesin generalare
exceptionallyhomorymousandcanonly work in a predefinedontext, asystenof semantic
entitieswhich mustcorrespondo a systenof cultural entities,cf. [155 p. 176f.]. Evenif
/Amazon/is meantto signify a compaty name(not the mythologicalfigure nor the South-
Americanriver), it might well be that B writes abouta coffee shopin New York or a
traveling ageny in Brazil.

Yet, the ideaof generatingprofits from link injection still seemgo be on the agendaof
iMarketers:Accordingto BrowserWatchNews, Microsoft Corp. baclked awvay from plans
to includethe "Smart Tagsfeature”in Windows XP’s InternetExplorer 6 in June2001
only afterweeksof outrageccriticism.*®> The SmartTagsfeaturewould allow the browser
to turn any word on a Web siteinto a link at Microsoft’s discretion.Thatlink, without the
Web site authors knowledgeor consentgouldleadto a Microsoft site or, concevably, the
site of a Microsoft partneror evenanad\ertiser

Thesesxamplesshav a (partly unnoticedyeplacementf informationby commerciakon-
tentin the WWW. In the lastsections] presentwo bellicosedigressionsn this subject,
oneaboutthe BrowserWar, adisputewhich hasbeengoingonfor yearsnow, andthe other
oneon anelectronicBlitzkrieg thatis known to Internethistoriansasthe Toywar.

45Microsoft spokesmandim Cullinan is reportedto have told Reuters:"We have gottenfeedbackin the beta
processandtherearesomelegitimateconcernghatwe needto addres$eforethis technologyis readyto deliver
onourvision of theWebfor consumers178].


http://browserwatch.internet.com/news/stories2001/news-20010628-1.html
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4.7.6 Digressionl: The BrowserWar

As discussedn section4.5, Ray Tomlinsondevelopedthe user@hostorventionin 1972.
Subsequentlyothernetworks choseothercorventions,’inauguratingalong periodknown
asthe e-mail’headerwars. Not until the late 1980swill '@’ finally becomea worldwide
standard[515. Today the @ sign may be calledthe Internets mostfamouslogogram;
in fact, it hasbecomea quasi-synogm for electroniccommunication.Tomlinsons con-
vention, from a historical perspectie, seemgo have won the e-mail heademwar for two
importantreasonsiirst, the @ signwas, of course,not arbitrarily chosernfrom the non-
alphabeticsymbolsonthekeyboard(seesectiord.5), andsecondARPANET soonbecame
themostimportantof the networks.

Accompaniedby far more sophisticatedattle mechanismsnd vastly heavier armory, a
comparableonflict situationleadto the BrowserWar (seefigure 4.7) of the 1990s:"The

first networks that werethe foundationof the Internetwentonline in the late 1960s. For

thenext 25yearsthelnternetremainedheexclusive provinceof technocratsThebrowser
changedall that, giving real peopleunprecedentedccesdo information” [393. As de-
scribedin section3.1.17 "the boomin interestin the Web closelyfollowed the develop-
mentof Mosaic,thefirst graphicalWeb browser” [346. NCSA Mosaichadbeenwritten

by Marc Andreesserior X-Windows andwasreleasedor the Mac and Windows in the
fall of 1993. In mid-1994, Andreesserto-foundedMosaic Communication€orp. but

hadto changethe compaty’s namesoonafterto NetscapeCommunication€orp.,asthe
University of lllinois claimedthathe hadstolenMosaicfrom themanddemandea name
changeor elsehewould haveto quit distributing their product.By 1996,75%of Webusers
employed the NetscapeNavigator. At thattime, Microsoft decidedto enterthe Internet
browsermarket, anddevelopedtherival product— InternetExplorer Microsoft startedto

includetheInternetExplorerasanembeddegbartof their marketleadingoperatingsystem
—MS Windows. This maneuer (which becamea key elemenbf theUS Governmentsan-
titrust caseagainsthe softwaregiant)shovedto be effective,andsoonNetscapes browser
market sharecamedown plummeting.

D [N

A\ U

Figure4.7: BrowserWar. Source{425.

By 1999,Netscapeavasbattle-wearyandAmericaOnlineboughtit for $10billion in stock,
with only a third of consumersstill using its Communicatompackage. JenniferPowell
analyzesow "a compaly thatoncedefinedtheword Internet{could] fall socompletelyout
of therace”: BesidesMlicrosoft’s hardballmarketing shebelievesthatsomeof Netscapes
managemendandcompaly stratgiesalsocontributedto its fall, cf. [425.

It is often saidthatthe BrowserWar hasnegative influenceson Web design aspageghat
look good on Netscapedo not look so good on Explorer, and vice versa. While these
two browsersstill dominatethe market, the Operabrowseris gaining terrain due to its
impressve usabilityandspeed FurthermoreBrowser\Watchlists dozensf otheravailable
browsersfrom "Act 10” to "Y ooZee".


http://browserwatch.internet.com/
http://www.opera.com
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For Pawell, thelessorfrom the BrowserWaris that"Netscapes’ superiority’simply wasnt

enoughto ensuresuccessastheInternetmarketchangedaindgrew” [425. For Griffin, "the
new marketplaceof the World Wide Webis a veryvolatile anddynamicone. Gettingto the
topis difficult, but stayingthereis evenharder In anervironmentthatchangesorapidly it

would seenthatcompetitorsgoowould haveto bewilling andableto changecontinuously”
[202 Chapteron Marc Andreesen]Nielsenand Toghazzinis conclusiongyo further: For
theseusability experts,the Web browserhasonly onebig advantageanyway:

"The basicfunctionalityneededo readanarticleis fairly easyto use,and
evennovice userscanview contentfrom acrossheworld in areasonablyice
layout. That'sit for the benefits. Browsersfail to supportthe actualtask of
browsingtheWeh [...] Within monthsthebrowserwasrunningoutof steam,
and programmersstruggledto get beyond the confinesof HTML, designed
purelyto displayfixedtext andgraphicspages.The answemwasJavaScript a
hugekludgethatacceleratethe move to two-way communicatiorwithin Web
pages'1393; seesection4.2

NielsenandTognazzinblameMicrosoft'sintegrationpracticeandNetscapes development
stratgyy in the Browser War for the fact that the browsers capabilitieswere frozen four

yearsagoandthatthe commerciabrowsershave failed utterly in their attemptgto keepup

with theincreasingdemand®f Webusers:

"What wentwrong?Microsoft. By forcing Netscape&Communicationsind
SunMicrosystem®utof themarket, it eliminatedthecompetition.As aresult,
all competitve pressurdo fix the problemhasbeeneliminated.[...] Maybe
it would have lostin ary case,but several release®f the Netscapebrowser
seemedo have no goal exceptincreasingthe bug count, allowing for more
fang/ pageviewing andaddingfeatureshatdid not facilitate Web browsing.
Rolust code quality and featuresto supportusers’goalstook the backseat,
thusmakingit unreasonablgasyfor Microsoftto win” [393).

Webbrowsershave grown into hugesoftwarepackagesvith thousandsf availableplug-ins
andadd-onsn orderto supplyapplicationfunctionalitywithouttheneedfor usergo install
further software on their computers. On the other hand, "billions of dollars are wasted
every yearin lost productvity aspeoplewait for Web pageso performdutiesthat could
have beenhandledbetterby a 1984 Macintosh-stylegraphicaluserinterfaceapplication”
[393. Nielsenand Tognazziniconcludethat "Web pagesare not even a good metaphor
for accessingnformation [as] several other forms of information accessare neededfor
the Internetto reachits potential. We alsoneedbetterwaysof visualizingtheinformation
spaceso that usersdon't getlost so easily [...] Enough. Browserskicked off the Web
revolution, but it’s time to retirethemto their rightful placein the ComputeMuseumand
getmorepowerful toolsto supporthe hoursof work andplay we areall goingto spendon
the Internetevery dayin thefuture” [393.

Yet, most of the future tools that Nielsenand Tognazzinidescribeare neithernew nor
inspiring: "Insteadof a browserwindow, you'll have windows onto continuouslychang-
ing datastreamq...] thatwon’t bring down the Internetbecausesveryonewill tapinto
the samestream.Broadcastingvill becomea major playeron the Web”; "Internet’'radio
sets’that pick up commercial-laderinternet’broadcasts™;"audio-visualrecevers with
music-on-demandapabilities”; "movies-on-demandthe greatpromiseof a decadeago,
will finally beareality, aslong asgreeddoesnt getin theway”; "videophoneswill first be
embracedy the sex industry but it will quickly spread”;"chatroomswherepeopletype
ateachotherwill bereplacedy face-to-hcemeetings”.


http://www.javascript.com
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NielsenandTognazziarguethatnew technologiesreneededo getthebestof bothworlds:

"Network computingfreesthe userfrom having to act as systemadministratoy and per

sonalcomputingdedicates powerful systento beingimmediatelyresponsieto theusers

smallestwhim. Why not cacheapplicationfunctionality on the users local harddisk and
download upgradedransparentlyasthey are needed?393. Indepentlyof the concern
thatary corporatiorgiventheserightswill usethis "transpareng” 6 for its own use,| want
to posea counterquestion’How are we going to find, navigate and selectall this new

information, be it movies/programave want to watch, songswe would like to listen to,

productswe wantto buy, or, namesof peoplewe wantto meetonline ?”

From the outcomesof this thesis,Web augmentatiorin the field of hypertet 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 unpreceededjrowth of the WwWWw
shouldfind a place of honourin the ComputerMuseumand leave the field for fourth-
generatiorhypermedig62], OpenHypermediaSystemg432, intelligentagentsandthe
SemantidNeb[54].

4.7.7 Digressionll: The Toywar

In Kahin/Keller’s collectionof articleson the coordinationof the Internet,a whole chapter
is dedicatedto "domain-ia”, the disputeover Trademarksand domainnames,cf. [266].
At first sight, the Toyway may seemlik e just anothercybersquattingcaseoveran”s” in a
domainname.But a closerlook revealsthebizarredetailsof this peaceof Internethistory.

The corporation-mockingnternet artists behind Swiss-basecdktoy "incorporated” their

"business’in 1994andwontheGoldenNicaattheArs ElectronicaFestval —the Academy
Awardsof the Internetarts— in 1996. In 1999,they were offered$516,000for their do-

mainnameandtrademarlby eToysInc.,anAmericanonlinetoy retailerfoundedtwo years
later thanetoy. Speculatingon a higherbid, the artistsrejectedthe offer of the DotCom

whichhada market capitalizationof morethan8 billion dollarsatthistime. Consequently
eToys Inc. filed a lawsuit accusingetoy of unfair competition,trademarkdelusion,secu-
rity fraud, illegal stock market operation,pornographiccontent,offensive behaiour and

terroristactiity, cf. [164].

Etoy saw the artistic and political potentialof this mediawar and playedalong: "1798
actiists, artists,lawyers, celebritiesand journalistswere selectedandrecruitedbetween
novemberl999andfebruary2000to join the playful TOY.army”[164]; seefigure4.8.

The Toywar broke outandworkedon the baseof "self organizedmulti-levelintelligence”.
It wasavirtual warin thesensef anisomorphousransformatiorof thereal-world actions
ontoa battlefieldon the Toywar Web site:

"Lik e a swarm of bees hundred=f well-informedpeople,industryinsid-
ers,kidsandlegal expertscontestedheaggressoon everylevel (filing counter
court casesjnfiltrating customerservice,pr departmentsthe press,investor
news groupsandalsoonthelevel of federaltradecommissioretc.). morethan
300articles(New York Times,Wall StreetJournalLe Monde,CNN) reported
the storyand250resistancasitesandnet-sheltersvereestablished!

Theoutcomeof this battlewasviewedasa victory of David againsiGoliathandcelebrated
with artisticpropagandavorthy of avirtual war over plastictoys. For etoy, "T OYWAR was

46\/eith Risakhasemphaticallyunderlinedthis securityissuein our discussiorof this section.
4"The GoogleWebdirectory has collectedmuch of the materialunderthe 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.

themostexpensve performancén arthistory: $4.5billion dollars”[164. Thebill waspaid
by theinvestors:"Within 2 monthsthe eToys Inc. stock(NASDAQ: ETYS) droppedrom
$67 (thedaythebattlestarted)to $15 (the dayeToys Inc. finally droppedthe case)”[164).
After eToys’ bankruptg in march2001,KB Toys Inc. purchasednostof eToysinventory,
its nameandtrademarksndits Web site addres$?

48| their FAQ section the KBKids.comWeb Site euphemisticallystatesthat "after somefinancialdifficulties,
eToysdeclarechankrupty onMarch7, 2001andshutdown its onlinestorethefollowing day We atKBkids.com
look forwardto providing you the greattoys andservices/ou cameto expectfrom eToys”.


http://www.kbkids.com/help/faqEtoys.html

Chapter 5

Summary

Many peoplewill not even be aware of the fact that thereis a differencebetweenthe
signifier /dog/ andits signified our conceptof the dog. Ferdinandde Saussureeesthe
sign astheir interacte totality. From the experiencethata child will automaticallysay
“dog” wheneverit seesa drawing of one,we canseethatthe processvorksin bothdirec-
tions. In the semioticterminology a sign s to be distinguishedrom what we often call
a “sign” in colloquial language. Thus, hypertet theoristswho ignore the key resultsof
decade®f semioticinvestigationgwhilst usingthetermssign, text, communicationcode
metaphorsetc.) risk failing to producestateof the art usercenteredesearch.Saussure
had stressedhat the signifier and the signified were asinseparableasthe two sidesof a
pieceof paper they wereintimatelylinkedin the mind by anassociatie link, andwholly
interdependenteitherpre-eisting the other

Jacqued.acanwas one of the main engineerdn the corversionof the Saussureasign
model, appropriatingSaussurehroughRoamanJalobsonto SigmundFreud: He related
metaphoto Verdichtung(condensationgndmetorymy to Verschiebung (displacement).

CharlesSander$eirceofferedatriadicrelationbetweertherepresentametheinterpretant
andthe object Accordingly, signsmight be consideredn themseles, or in relationship
to their object or finally in relationshipto their interpretants Thesethreeconsiderations
yield threetrichotomies:a signconsideredn itself might be a quality andthusa qualisign
anindividual thing or event, thusa sinsign or a law, hencea legisign the relation of a
signto its objectcanbe aniconic or indexical or symbolical;the relationof the signto its
interpretanis arhemeor dicentor argument.

Wilfried N6th hassubstitutecthe termsrepresentamerinterpretantand objectfor more
intuitive terminology: the signvehicle the senseandthe referenceobject. This concept,
of course canbe seenasgoingbeyond Saussure emphasion the paradigmati@andsyn-
tagmaticvalueof asignin its relationto othersigns. Peirces secondrichotomyhasbeen
cited morethanoncein isolationfrom the two othertrichotomiesfor approacheso com-
puterscienceandhypertext theory An iconic relationis a modein which the signvehicle
physically or perceptuallyresembleghe referenceobject(e.g. a portrait, a scale-model,
thesoundof agunin acomputergame).A signfunctionin which a signvehiclerepresents
its objectby virtue of a causalor physicalconnectionis calledindexical. This linkage
canbeobsenedor inferred(e.g. fingerprintsin biometrics medicalsymptomdor certain
illnessesetc.). In asymbolicrelation,the signvehicledoesnot resemblehereferenceob-
jectbut is arbitraryor purely corventional,like mostwordsof our naturallanguagestoad
signs,an arrov on a Web pageor the browsertool bar that pointsto the left for “back”,
etc. Naturally, differentculturesshav very differentconventions,e.g. the arrow to the
left in Arabic or Hebrev meansforward”. Semiosisatermborrovedfrom Peirce,is ex-
pandedby UmbertoEco to “unlimited semiosis”to refer to the way in which a seriesof
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successie Peircearinterpretantdeadto a (potentially)ad infinitum processasary initial
interpretatiorcanbere-interpreted.

In informationtheoryandcomputersciencecodesplay amajorrole in programmingdata
transmissioncryptographyetc. In semioticliterature,two meaningf codeareencoun-
teredmostfrequently: In one sensecodemeansa setof rulesprescribinghow to actor
how to do, andin anotherakey (or setof instructions)or translatinga message

Semioticshaschangedvertime, sincesemioticiandiave soughtto remedyweaknesseis
earlysemioticapproachesyet, it is only fair to notethatmuchof the criticism of semiotics
hastakentheform of self-criticismby thosewithin thefield. Againstthecritiqueof Charles
W. Morris andJulia Kristeva, Wilfried N6th aguesthat (undercertainpreconditionsthe
consequergemioticself-reflectionactuallydoesestablishrsemioticsasa scientificactivity.

Thereis alsoa consistentine of thoughtfrom ErnstCassirerto SusanneK. Langerand
ClaudeL évi-Strausgthat intersectswith the classicsemioticpathat several points. Cas-
sirer's definitionof manasananimalsymbolicunthatlivesin asymbolicuniverseis inher
entin ary discussiorabouthumanthinking, understandinggulture,and communication
includingtelecommunicatioandhypertet. In theageof computeinterfacestele-working
and global hypertexts, mantruly livesno longerin a merely physicaluniverse,but in a
symbolicuniverse. Cassirers philosophyof symbolicformsis concernedvith the ques-
tionsof knowledge,ashetried to developanew scienceof culturecloselyconnectedo the
projectof Europearstructuralism.

Langerremarksthat, in modernscience the objectof study hasbeendisplacedby mea-
suringandcontroltechnologyby displaysandvisualrepresentatiomaterial:Indiceshave
takenthe placeof the causeandobsenation hasbecomealmostentirely indirect. In ac-
cordanceo Alfred North Whiteheads dichotomy Langerdistinguishedetweernrational
discussivelanguage andpresentationalanguage. In the context of hypertet theory dis-
cursivenesss similar to sequentiality:Words cannotbe piled oneuponthe other, neither
canthey bearrangedrbitrarilyinto asentencéthey haveto follow apre-definedyrammay;
it takestime to form (andlistento) eachword of a sentencendonly onceyou have heard
the lastword of a sentence/ou canbe sureof its meaning Langerthoughtthat, evenif
they arenestedwe have to string our ideasin orderto communicatehemto othersin a
languagelik e clothesthat aredrapedarounda body, but hangingout to dry on a clothes-
line. You placeonepieceof languageatatime into a straightline; attheendof theprocess
thepartsaddupto awholeargumentor proposition.Theargumentof hypertet is thatideas
do not have to be arrangedn aninfinitely long clothes-line.In fact, hypertect represents
variablestructurethat permitsan interlinked presentatiorof ideasand navigation means
a linearizationof thosenodesthatthe hypertext userchoosedo read. Thus,the chainof
nodesgthatthe authorfeadedinks or follows, form a sentence-lik structurebasedon con-
nection. The paththat the userdid follow assigngo thoselinks which werenot followed
the statusof associationsiemindingus of Saussure'syntagmatichainasopposedo the
associatie, or paradigmaticaxis. The passagdérom onenodeto anothey or navigation,
is a syntagmatidinearizationof thosenodesthatthe hypertext userchooseso readalong
a personalthreadthatis laid uponthe network. Suchlinearizationcanbe comparedo
linearizationprocessesvhich underliethe transferof comple< and simultaneousiorver-
bal perceptionsnto language asdifferentpossibilitiesof selectionin differentsituations
createa multiplicity of lineardiscoursesThe virtual multiplicity of linearitiesdependon
differentreaderperspectiesand contexts which canbe chosen.Readinghypertet is not
merely clicking crosswiseon the paradigmaticaxis. It alsomeansworking on the syn-
tagmaticaxis, readingin full-text the wordsthat surroundthe link markers Finally, it is
constructinga meaningof the text, andcreatingcoherence

In our daily lives,we areusedto emplgying several sign systemqpointing andspeaking,
accompaniedby clothing, perfumesegtc.) simultaneouslyHumanexperiencds inherently
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multisensoryyet every representationf experiencds subjectto the constraintsandaffor-
dancef the mediuminvolved. Peirces consideratiorof the mediuminsteadof signshas
oftenbeenrevisited,remindingusthatthe studyof thesignjustlik e the studyof the media
is the study of the processof mediationbetweenoursehesandthe world outside. While
auralandvisual signsseemto be privilegedin currenthypermediasystemsptherchan-
nelsarealsohelpful for thereceptionof expressve signs. The visualizationof the WWW
is echoedby the evolution of interfacesfrom symbolicto iconic. FurthermoreJanguage
facesseverelimitationsin articulatingthe ambialencesandintricaciesof our inner expe-
rience.Thus,non-verbalacts,suchaspointing,exchangingooks,andchangeof voiceare
necessaryo attachspecificconnotationgo its expressions.On the Internet,smileys and
emoticongmitatethosenon-werbalacts.

As pointedout by Risak, optical presentatiorof home pagescan communicatea lot of
messageto theuser Screerdesignghatresemblaylossymagazinesandbrochuresgely of
the eye-catchingquality of theimage andalsoon animmediate(andeasy)understanding
of its meaning In otherwords,that what Langercalls presentationaimmediagy. While
someaskif theintrusionof theimagecatapultaisbackinto anagewhenmostpeoplewere
educateddy narrationand muralson churchor cave walls, othersfacethis development
by tearingdown the wavering distinctionsbetween’art” and”nonart; "expressve” and
"inexpressive” that have beenobstructingthe way to a wider panoramaon visual codes
In a shortdisquisitionon the stateof artin imagetheory | tried to clarify the potentialof

(photo-)graphicén hypermedia

Searchingand navigating in hypermediais a specialcaseof the exploratory, discovery-
basedserendipitougorm of searchtypified by poorly definedgoalswhich hastypically
beencontrastedvith traditionalgoalorientedsearchasaddressedly InformationRetrieval
and queriesin a database.In today's WWW, mary efforts have beenmadeto raisethe
capabilitiesandusabilityof searctenginesThisis arevolutionaryincreasef functionality
especiallyat the beginning of a hypertext session.Yet, the resultsare often frustratingor
just too numerousto be feasiblefor review. | proposesemiotic methodologyfor those
theoreticaissueghathave to betakeninto account- besidegechnologicatonsiderations
—in ContentBasedNavigationandContentBasedRetrieval.

Whilst RolandBarthessoughtto revalorizethe role of the signifier in the act of writing,

Derrida’s grammatologywas designatedo challengethe phonocentrichias of semiotic
investigation Derridausesthe Greekword grammato breakwith theview thatour (Latin)

alphabetcandescribeevery meaningfullinguistic unit (morphemég by meansof a sound
(phonemg— arguingthatdifférance but alsohyphenscommasperiods quotesetc.prove
theprevalenceof writing over spokenlanguageAn interestingexamplein theInternetage
is themetaphoriadescriptiorof the @ signin mary languages;angingfrom animals(snail,
worm, little dog,horse)to body parts(elephanttrunk, monkey’stail, cat'sfoot, pig’s ear)
to food (rollmopsherring,strudel,cinnamorroll, pretzel).

Thetendeng of euphoricallycelebratingthe liberating qualitiesof hypertet, its positive

social and democraticimpacts, its immenseeducationalpotential, the end of all linear
reading,the deathof the printedbook, etc.,hasgivenway to reflectionsthatcomprisethe
economicfactor A shorthistory of hypertet, from its prehistoryto today’s stateof the
artandthe currentdevelopmentsn the commercializedVWW createghe context for my

theory of hypertext semiotics. Basedon PeterBggh's seminalwork on computersemi-
otics, which adaptsand extendsthe structuralistmethods,| intendto prove the semiotic
approachs applicability on hypertext andhypermedia Hypermedia(the multimediacon-
tentof a hypertext system)combinedifferentsemioticchannelswith aninteractvity and
theconstructiorof meaningoy concretdinkage. Thus,hypertext semioticsshouldbe seen
as a fortification of the connectionbetweenthe mediasemioticapproachand computer
semiotics.ComputersemioticianssuchasMihai Nadin,claim thatthe computelis a semi-
otic machine. Accordingly, the importanceof semioticsfor the constructionof the next
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hypertext generationthe SemioticWeb, hasbeenpointedout by JohnF. Sawva.

Thefield of actionwheremanmeetsmachineis the userinterface. As a side-producof

my investigationronthe computerasatransitionalsubject | proposehe substitutionof the

Germanterm Scnittstelleby the moreadequateéerm \VerbindungsstelleRisakunderlines
that Human-computemnteraction(HCI) is a triangularrelationshipbetweenthe user the

computeandthetask.For Andrew Dillon, HCI canbeconceptualizedsacommunicatie

dialoguewhosepurposeis to completea task. Semioticinterfaceengineersiew semiotic
adequag asa key factorfor interfacedesign. As opposedo the reactive modelof mea-
suringuserperformancegepitomizedby Jalob Nielsens studies),semioticadequag is a

methodof fine tuning the semioticelementdnvolvedin HCI. In hypermediathe activa-

tion of alink marker hasto ignite a link following process.Broken links on the WWW

guestionthe statusof the legisign thusbeinga major semioticandusability problemthat

leavesthe userwith distrustandfrustrationaboutthe medium.Thiswasdemonstrateth a

comparisorof linkrot andmissingreferenceobjectsin the Peircearscheme.

In hypertext models topologicalspaceof graphtheoryis contrastedvith our everydayno-
tion of Euclideanspacethe cabdriver metricandhodologicalspace.Graphtheoryis an
importanthypertext modelandthe underlyingmethodfor building Web searchengines.
In a classicalnodelink hypertet, a graphcanbe constructecbn the setof nodeswhere
eachedgeis identifiedwith a link and structurediscussiongypically take placewith re-
spectto this graph However, mary other structuremodelshave beenproposed.Besides
nodélink composites’intensional”’vs. "extensional’links, set-theoretigroupings,Petri
nets,transclusionsand Rosenbey’s three-layerschemefor discussinghypertet activity,
spatialapproachediave gainedgreatimportance. The differenceof closeanddistant,or
selfandother is thefirst spatial/semantiaelationa child hasto learn. In the early stage,
transitionalobjectsmediatebetweerthe self andtheworld. The dialecticalrelationof the
"I” tothe"you” is developedonly atalaterstage.Therefore| follow thoseauthorsinsist-
ing thatatheoryof spaceds essentiafor any advancein hypermedialesignasspatialization
playsanimportantrole in thedevelopmenbf new hypertext modelsthatconcentratenthe
nodesandlinks aspartof a (visualandtextual) signsystem SpatiaHypertext builds onthe
notionthathypertext authorssometimegpreferto expresselationshipamongnodesby us-
ing geometriccueslik e proximity andalignment,andvisual cueslik e graphicalsimilarity.
Spatialhypertext hasarisenthroughexperiencewith applicationghatexplore alternatve
structuresfor contentand applicationsin which the domainstructureis not well under
stoodat the outset. In situationsthat promisechangesduring the courseof a task and
the blurring of the rolesof reader andauthorshipthis approachs mostvaluable. Using
transdisciplinaryesearchmethodologyl have pointedto the potentiallimitationsof visual
expressiorandthe needfor studiesof theimpactof spatialandrepresentationsn author
ing. The needfor a "balancedcomposition”,an organizationof a pictorial field that is
pleasingo the eye hasbeenidentifiedasinterferingwith the effectivenesof expressiorin
a spatialhypertet ervironment.Especiallyin comparisorwith the variablestructureof a
hypertext modelbasedn graphtheory the notionthatrotatinga spatialhypertext changes
its meanings striking.

| have identified mary reasondor navigationaldifficulties in hypermedia One of them
is the unreflectedmetaphomismatchbetweenEuclideanand hypertextual space. With
the exceptionof bookmarksall standardchavigationtoolsreferto wayfindingin a physical
spacesuchasmaps,Jandmarkshome,andguidedtours. Metaphorsin a psychoanalytic
view, areVerdichtungen, condensationthat shapeour view of the world andthe possibil-
ities for settingactions. Magic featuresare generallywell accepted- if they are useful
extensionsto the metaphor Yet, orgies of falsesignifiersendangeithe usability of the
interface.

Semioticswill have to play a major role in the successfulntroductionof gustatory ol-
factory and tactile datainto hypermediaand the constructionof indexical interfaces,as
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thesesensuainputsare extremelyinterestingfor the humanunderstandinglearningand
interpretingof data: For example,odors,and even tastesare storedmostly in the long-
termmemory Olfactoryandgustatorysign vehicleshave a strongindexical relationto the
referenf whichwill influencefuture usein hypermedigervironments:We canidentify cer
tain odors,evenif their sourcehaslong left the place. Thesemediawill stronglyenhance
our comprehensionaswe understandhroughour bodies. The detachmenbf the bodily
sensess equallydisturbingasthe lack of integrationinto hypertext of thosesocialhabits
thatproducea space Following postmodermandsemioticcritiqueontraditionalgeography
| call for aview on hypertet thatdiffersfrom mereinformationzapping.

By comparisorwith otherdisturbanceshe”lost in hyperspaceffect” wasidentifiedasa
feeling of inability to regain orientationand control. The ”serendipityeffect” of making
accidentaldiscoveriesis thereforenot an alternatve hypothesisout, rather the otherside
of the samecoin. Insteadof derying the "lost in hyperspace’problem,| proposefacing
this breakdevn asa specialchallengeto hypertet theory which shouldbe approachedby
developingnew hypertext modelsandby increasindinkagein connectionwith powerful
navigationtools.

In a multi-dimensionalanalysisof hypertext navigation, | focusedon the metaphorical
roots of navigation tools, aswell astheir usefulnessand potential. Proposecdextensions
includebookmarkswith a memoryanda moreflexible backtrackingunction. Thosenav-
igation strat@iesbasedn ervironmentaltermsfor city planningwerecontrastedvith the
respectie semioticcritique and other approachesincluding Social Navigation, Content
BasedNavigation, navigation by query (Information Retrieval, ContentBasedRetrieval)
andRosenbeay’'scompoundayers.

Theinability to actively cometo termswith the materialin today’s stateof the WWW is a

mainreasorfor navigationdifficultiesin thismedium.As thehistoricalreasongor thelack

of mary importanthypertet functionalitieshavelongbeenidentified,”"Webaugmentation”
is underway. By callingthemselessecondthird or forth generatiornypermediavaluable
approachesnd systemsclaim to be phylogenicallysuperiorto the WWW. In fact, they

representhe evolution and currentstateof the art of hypermediaapproachesutsidethe

WWW. Yet, it cannotbeunderlinedoftenenoughthat,on the publicly acknavledgedtenth

anniersaryof the World Wide Web, the shift from quantityto quality is finally becoming
tangible: With the adwent of the SemantidVeb, OHS s embellished/WVeb-integrationand
commerciallyavailable sener tools that work aroundthe limitations of HTML, suchas
Hyperwave, the WWW hasthe potentialto usea lot more of the immanenthypertextual

adwantagegsuchasthe blurring of the readefauthorroles)andto assistthe evolution of

humanknowledgeasawhole.

Theinterdisciplinaryspectrunof methodologyenabledletailedanalysese.g.of thebrow-

sers pointingdevice. In moststandardmplementationsthis cursormimicsa humanfore-
fingerseerfrom above,revealingastrongtactileincorporatiorof thehypertet link markers
into theGUI desktop.Interestinglyenoughpnly the LINUX versionof theNetscapeNavi-

gatorstill usesanindex fingerthatindicatesa pointingmovementin a directionratherthan
atactilepressingon anobject. Thesedetailsgainimportancen thelight of a BrowserWar
thathasbecomepartof the Internets economichistory.

It is commonlyagreeduponthateCommercethe expansionof the Information Technol-
ogy branchandthe increasingcapital market orientationon Newv Markets have changed
our economy The WWW hasseena vastcommercializatiorsincethe mid-90sof the last
century It hasbecomea trading platform for mary goodsandservices.While the retail
sectorconsistamainly of books,CDs,andelectronicdevices,the business-to-bsinessec-
tor (b2b) is estimatedto grow on a much larger scale. | think that the main challenges
for eCommercdrom the viewpoint of hypertext semioticsare: Firstly, it hasto adeptto
the strengthsandweaknessesf hypertet in general just becauseéhe WWW is a hyper
text ernvironment.Secondlyit hasto copewith the problemsthatcomefrom thetechnical
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shortcomingof HTML. Thirdly, even afterthe adventof XML, eCommerceill still be
confrontedwith adynamic,unmonitoredanddecentralizednhformationspace.

From the viewpoint of hypertext semiotics,the (commercializeddistribution processof
digital texts andmp3-filesis not a greatdealmoreinterestinghanthe computersupported
retail of tangiblebooksandCDs. Yet, the more elaboratedhe electronicgoodsandser
vicesget,the moreneedfor this kind of researctwill arise.Web designthatincorporates
this approachwill soonshift its focusfrom questionsuchas”How canwe deactvatethe
back-huttonin orderto inhibit the usersto leave our corporatéVeb site?”to "How canwe
tailor advancedtools usinghypertext functionalitie®” At the moment,disputedcopyright
issuesandintellectualpropertyclaimsaregreatobstaclesn the full evolvementof a new
economywhich is basedon the commercializatiorof intangiblegoods broadlylabeledas
informationgoods Thesegoodsareproducedvith high fixedcostsbut negligible mamginal
costs,which hasimportantimplicationson product-pricingandintellectualpropertypro-
tection. Informationis furthermorean "experiencegood” as consumersnust experience
it to valueit. This experienceis basedon the paymentfor the right to accesghe assetof
others,not on propertyownership. As the consumeidoesnot know whethera purchased
informationis reallyworthits pricein advance prandinghasbecomeoneof thekey factors
in the”"Economyof Attention”. While competitve brandingbecamea necessityof the ma-
chineagein orderto bestav propernameson genericgoodssuchassugar flour, soapand
cereal,which hadpreviously beenscoopedut of barrelsby local shopleepersa similar
stratgy hasbeenapplieda hundredyearslateron electronidinks anddigitalizedinforma-
tion. Thus,it seemghatthe creative potentialof the Economyof Ideasis still captivated
by intellectualpropertylaws basedon the assumptiorthat— for informationtoo — valueis
basedon scarcity

Having visual andtextual informationat our fingertips,the ability to copy, paste editand
reuseit at our will haschangedur relationshipto authenticity Postphotographgndthe
creationof "synthetic” or "infographicimages”have greatlyincreasedhe deceptve poten-
tial of the visualmedium.On the Web, informationhasa lesser’authenticityrate” dueto
Cybersquattingndhacking.As shavn in adigressioron the Toywar, it is sometimedard
to definewho is the aggressqrandwho the victim. Intrusive marketingtechnique®n the
Internet,suchasspammingandusertrackinghave becometypical for virtual bread-sellers
on a Global Agora, asdemonstratedby a semioticanalysisof link injection, bannerads,
keywordsandotheriMarketingtools.

In conclusion, do not think to have produceda new "hypertext model”. Rather the out-

comesof this approactshouldbe seenasprolegomenaof a theoryof hypertext semiotics,
asl wasableto interlacethe existing modelswith the findingsof semioticresearchpn all

levels of the textual, aural, visual, tactile and olfactory channels.The long-termgoal of

hypertext semioticsin a commercialcontext — as| seeit — is to enhancehypermediaas
a multi-level semioticsystemthat incorporatesspatio-temporahspectsthe power of the
imageandlanguageasthe ultimateupgrade.



Appendix A

Glossary

The glossaryis especiallyusefulin the electronicversionsof this documentasthe indi-
vidual entriesaretargetsof hyperlinksthroughoutthe text. Due to the multidisciplinary
characteof this papertheglossaryspansover mary fieldsof research.

Acteme In Rosenbay’'sterminology( [448, [449), actemds alow-level unit of hypertext
actiity suchaslink-following.

Aesthetics Aestheticss the branchof philosophythataimsto establisithegeneralprinci-
plesof artandbeauty It canbedividedinto the philosophyof artandthephilosophy
of beauty

Agent A pieceof softwarethatrunswithout directhumancontrolor constansupervision
to accomplishgoalsprovided by a user Agentstypically collect, filter andprocess
informationfound onthe Web, sometimesith the help of otheragents.

Anchor Seelink anchor

Arbitrariness In semioticsarbitrarinesss theabsencef any degreeof necessitypetween
the signified and signifier 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 AdvancedResearchProjectsAgeng/ (ARPA), foundedin 1957 by President
Eisenhaverandcontrolledby the U.S. Departmenbf Defensewaspartof the U.S.
reactionto the Soviet Union’s launchof Sputnik.

182
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ARPANET A physicalnetwork constructedn 1969,linking four Universitiesin thewest-
ern USA andwired togethervia 50 Kbps circuits. ARPA’'s ProgramPlanfor the
ARPANET wastitled "ResourceSharingComputerNetworks” and submittedJune
3, 1968. In 1990, the Departmenbf Defensedisbandedhe ARPANET andit was
replacedby the NSFNET backbone.The original 50Kbslines of ARPANET were
takenout of service.Having usedthe TCP/IPsince1983,ARPANET canbeseenas
theancestoof thenternet.

ASCIlI The American StandardCodefor Information Interchangg(ASCII) is the most
commonformatfor text filesin computerandonthelnternet.ln anASCII file, each
alphabetichumeric,or specialcharacteiis representedvith a 7-bit binary number
(astringof sevenOsor 1s). 128 possiblecharacteraredefined.

Bricolage A termintroducecby Lévi-Straus$315,317] to designatemannerof construc-
tion thatrelieson improvisional (or ad hoc) and makeshiftresponsesndfarflung
analogiedor problem-solvingandto explain the world. In a generalsenseprico-
lageis theprocesof creatingsomethinghotasa matterof calculatedchoiceanduse
of whatever materialsare technicallybest-adaptedo a clearly predeterminegur-
pose,but ratherin a dialoguewith the materialsand meansof execution. In such
a dialogue,the materialswhich areready-to-handnay suggestadaptie coursesof
action,andtheinitial aim maybe modified.

Browse In hypertet theory(andpractice),browsingis oftenusedasa synorym for nav-
igation. In a narronver sense prowsing meansan intuitive and exploratory way to
encounteinformationin a hypertet, analogouso leafingthroughbooksor strolling
througha city.

Browser Generallyspeaking,a browseris a hypertet enginethat givesaccesdo a hy-
pertext. While the first WWW browser(called WorldWideWeb by its inventor Tim
Berners-Leeyvasa browser/editortoday’s browsersgive read-onlyaccesgo docu-
mentsonthe WWW. NCSA Mosaicwasthefirst Webbrowserof thiskind. Standard
browserstodayincludeNetscapeNavigator, Microsoft InternetExplorer, Operaand
thetext-only browserlynx.

Button While someauthorsgenerallyusethetermto signify ary link marker, a buttonin
the context of this dissertatiordenotatesan active elementin hypertext documents
thatlooksandbehaeslik e areal-world pushlutton. In otherwords,abuttonpretends
tactileresponsienesandit canbeactivatedby pressingt down.

CAD ComputerAided Design(CAD) or computeraideddesignanddrafting (CADD) is
the productionof drawings, specificationsand other design-relatecelementsus-
ing specialgraphics and calculations-intensie computerprograms. Usedin such
fields as architecture glectronics,and aerospacenaval, and automotve engineer
ing, CAD systemriginally merelyautomatediraftingbut now oftenincludethree-
dimensionamodelingin a VR ervironment.
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Code Theestablishmenf acornventionalrule-following relationin asymbol represented
asa deterministicfunctionalrelationbetweertwo setsof entities.

Communication The processf transmittingandreceving messagesAccordingto Ro-
man Jakobsonand others,an analysisof this processyields six factors: addresser
addresseeontact(or channel)contet, code andthemessagéself. Corresponding
to thesefactorsaresix functions:emotive, conative, phatic,referencemetalinguistic
(or metacommunicagie),andaesthetior poetic. This proceshasbeentakenasthe
focal objectof semiotics

CSCW ComputerSupportedCooperatie Work is a generictermwhich combinegheun-
derstandingf theway peoplework in groupswith theenablingtechnologie®f com-
puternetworking,andassociatetiardware software,servicesaandtechniquesWhile
groupwareis oftenusedasreferringto real computerbasedsystemsCSCWmeans
the studyof toolsandtechnique®f groupwareaswell astheir psychologicalsocial
and organizationaleffects. Key issuesof CSCW are group awarenessmulti-user
interfaces,concurreng control, communicatiorand coordinationwithin the group,
sharednformationspaceandthesupportof aheterogenougipenenvironmentwhich
integratesexisting single-userapplications. CSCW systemsare often categorized
accordingto the time/locationmatrix usingthe distinctionbetweernsametime (syn-
chronouspnddifferenttimes(asynchronouspandbetweersameplace(face-to-ace)
anddifferentplaceq(distributed).

CSS Cascadingstyle SheetfCSS)areanextensionto HTML to allow styles,e.g.colour,
font, sizeto be specifiedfor certainelementof a hypertext document.

Cybernetics Thetheoreticaktudyof communicatiorandcontrolprocesses biological,
mechanicalandelectronicsystemsgspeciallythe comparisorof theseprocessem
biologicalandartificial systemsFrom Greekkubernétésgovernorandkubernanto
govern.

Cybersquatting Thespeculatie purchaseandsaleof potentiallyvaluabledomainnames.
Also called”"domaingrabbing”.

DBMS A DataBaséManagemenSystem(DBMS) is a softwareapplicationwhich allows
the storage retrieval, and manipulationof informationin a prescribedormat. 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,and otherdataprocessing.Contrastthis
with full-text.

Destination anchor A locationor stringwithin anodethatis thetargetof a hyperlink.
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Diachronic FromtheGreek,dia-, through,acrossandchronos time. Diachronicanalysis
focuseson changeover time, dealingwith phenomengfor example,the spelling
of wordsor the rulesof grammay asthesechangeover a period of time; roughly
equialentto historicalor temporal.

Dicent A termintroducedby CharlesS. Peirceto designate specifictype of signor sign
function; namely onecorrespondingoughlyto a statementThe otherpartsof this
third Peirceartriad or trichotomyarerheme andargument(seesection2.4).

Dichotomy A twofold division or distinction,especiallyone betweemmutually exclusive
things.While atrichotomycutsthingsin threesa dichotomycutsthemin two.

Dicisign A termusedby CharlesS. Peirceasa synorym for dicent a signroughly corre-
spondingo a statemenin the context of its utterance.

Différance A wordcoinedby Jacque®erridaaspartof his critiqueof phonocentrisnand
of the metaphysicof presencelt involvesa pun, for heis playing on two senses
of differ: to differ andto defer (postponeor put off). In addition, this word itself
is supposedo shawv the dependencen speectuponwriting, for the differenceto a
Frenchspealer betweerdifferenceanddifferanceis no differenceat all. Thatis, the
differences discernibleto the eye but notto the ear

Discourse A term sometimeaisedto translateparole(more usuallyrendered’ speech).
Ferdinandde Saussureseparatedanguage(langug, conceved as a self-contained
systenmof formal differencesfrom speechparolg, theactualutteranceof individual
spealers. He did so for the purposeof making languagefor the formal object of
linguistic and he thoughtthat the study of languageshouldfocuson language not
speectlor discourse.

DNS The DomainNameSystem(DNS) is an Internetservicethattranslatednternetdo-
mainnamegsuchaswu-wien.ac.gtto their correspondingP addresseén this case
137.208.7.48androutesthe connectiorto the appropriatesystem.

Episode In Rosenbeay's terminology[449, the actemes an extremelylow-level unit of
activity, suchasfollowing alink. Multiple actemesrecombinednto anintermedi-
atelevel unit, which hecallstheepisodeandatthehigh endheseesaunit calledthe
session

External link In this paper externallink meansa link that pointsto anothersite in the
WWW. In otherwords,thetwo nodesconnectedy thelink resideon two different
seners.


http://137.208.7.48
http://wu-wien.ac.at
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FAQ FrequentlyAsked QuestiongFAQ) sectionsexplain commonproblemsof the aver-
ageuserin adialecticform.

FTP The File TransferProtocol(FTP)is a setof commanddor transferringfiles on the
Internet. Technicallyspeaking,t is an applicationprotocolthat usesthe Internets
TCP/IPsuiteof protocols

Full-text Full-text refersto unstructuredfree, naturallanguageext. Thistermis usually
usedin contrasto fixed-structurerecord-orientedor otherwiserestrictedext, such
asthatfoundin aDBMS. Indexing andothercommondatabaséechniquesrecom-
plicatedin full-text, sinceevery word is, by default, equalin importanceto every
other The structureof the datacannotbe aseasilyusedto optimizeindexing.

Geisteswissenschafterd Germanword designatinghe humansciencesasdistinctfrom
Naturwissendtaften(the naturalsciences).lt hasbeenand,to a large extent, still
is customaryto distinguishthe humansciencess studiesaiming at understanding
(Verstehen and the naturalsciencesas investigationsaiming at explanation(Erk-
larung). Thehumansciencg Geisteswissenbkafter) roughly correspondo what,in
Anglo-Americandiscourseare calledthe socialsciences.But sincethe context in
whichthe humansciencesiave beenpursuechasbeenin somerespectsignificantly
differentfrom thatin ContinentalEuropethe humansciencehave not beenmodeled
onthenaturalscienceswhereasn GreatBritain andto anevengreaterextentin the
United Stateghey have.

GIF The Graphicsinterchangd-ormat(GIF) is oneof the two mostcommonfile formats
for graphicimagesontheWorld Wide Weh Theotheristhe JPEG An animatedsIF
is afile in the Graphicsinterchangd-ormatthat containswithin the singlefile a set
of imagesthatarepresentedn a specifiedorder, i.e. a smallclip of moving images
An animatedGIF canloop endlesslyor it canpresentoneor a few sequenceand
thenstopthe animation.AnimatedGlFsarefrequentlyusedin Webadbanners.

Gramma Greekword meaningthatwhich is drawvn, picture, written letter, and pieceof
writing. Togetheygrammaandgraphein presere a memoryof atime whenthedi-
vision betweerwriting andpicturingwerelessrigid, asbotharekindsof scratching,
or inscribing.

Grammar Setof rulesgoverningthe formationand combinationof the basicunitsin a
semioticsystem.

Graph Informally, a graphis afinite setof dotscalledvertices(or node$ connectedy
links callededgeqor arcs).
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Grapheme A letterof analphabetpr all of thelettersandlettercombinationghatrepre-
sentaphonemesuchasf, ph, andgh for the phonemdf] sound.As they aregraphic
representationsf phoneticunits,graphemesanalsobe calledphonograms.

Graphein Greekword thatmeando write, drawv andscratch.Seegramma

Graphic Accordingto the AmericanHeritageDictionary of the English Language the
adjective graphicmeand] Of or relatingto written representatiogn] Of or relating
to pictorial representationVhatseemgo beadiscrepanyg atfirst sight,is explained
by the ethymologicalroot of graphic,the greekword graphein The noungraphic
is mainly usedto signify a pictorial device usedfor illustration, or a graphicdisplay
generatedby acomputeror animagingdevice (seegraphicy.

Graphical Link Mark er In this dissertation] suggesthe term GraphicalLink Marker
(GLM) for a graphicalelementin a hypertet node that senes as a link marker.
Accordingly, to emphasizehatthelink marker consistsof oneor morewords,| use
theterm Textual Link Marker.

Graphical UserInterface A GUI is agraphical(ratherthanpurelytextual) userinterface
to a computer Web browserstypically usethe elementf the GUI that comewith
the operatingsystemand add their own graphicaluserinterface elements. GUIs
mostly useoneor moremetaphorssuchasthe desktopthe view throughawindow,
or the physicallayoutin abuilding. Elementsof a GUI includewindows, pull-down
menus puttons,scroll bars,latexhtmliconsA, etc.

Graphics In technicalsciencesthe plural form of the noungraphicmeans the making
of drawingsin accordancevith therulesof mathematicsasin engineeringpr archi-
tecture;d thepictorial representatioandmanipulationof data,asusedin computer
aideddesign,n typesettingandthegraphicarts,[] the processy whicha computer
displaysdatapictorially.

Groupware arecomputerbasedsystemshatsupportgroupsof peopleengagedn acom-
montask(or goal)andthatprovideaninterfaceto asharedervironment.SeeCSCW.

HCI Human-computeinteraction(HCI) is thesumof methodsandaffortsto optimizethe
relationshipbetweernthe userandthe computetin orderto fulfill atask.

Hodological space Path-spac®r hodologicalspacecorrespond$o the factualhumanex-
perienceduring movementbetweentwo differentpointson a map. It is absolutely
differentfrom the geometricaline which connectgwo points.

Hyperlink In ahypertet, hyperlinks(or simply links) areconnectordetweemodes
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HTML HyperText Markup Language(HTML) is a simple programminglanguageused
to format documentsfor display on the World Wide Weh When displayedus-
ing a World Wide Web browser, documentgpreparedn HTML includeformatting,
graphics andhypertet links to otherdocumentor multimedia. HTML is a subset
of the StandardGeneralizedMarkup LanguaggSGML).

HTTP The Hypertext TransferProtocol (HTTP) is the setof rulesfor exchangingdfiles
(text, graphicimages,sound,video, andothermultimediafiles) on the World Wide
Weh Relatve to the TCP/IPsuiteof protocols(which arethe basisfor information
exchangeontheInternet), HTTP (justlike FTP) is anapplicationprotocol

Hypermedia Mosthypertet researchergiew thetermshypertext andhypermediassyn-
onymousand usetheminterchangeablywith a preferenceo sticking to hypertext
"since theredoesnot seemto be ary reasonto resere a specialterm for text-only
systems[387, p. 5]. Thisis alsotrue for the context of this dissertationwherel
will make useof thetermhypermediamostlyin namegqsuchas”OpenHypermedia
System”)or to put specialemphasi®n multimediacontentof a hypertext system.

Hypertext A body of electronictext that can be authored,and read, non-sequentially
In classichypertet theory blocksof text (Iexia or node$ arejoined by electronic
hyperlinks In this dissertationhypertext alsoincludeslinked multimediamaterial
(hypermediandalternatve hypertext approachessuchastime-basedypermedia
andspatialhypertext.

Icon Ultimatelyfrom Greekeikon (likenessimage portrait),anicon(orikon)isanimage
a representationa simile. Accordingly, [ iconicity in a semioticsenserefersto
signswherethe motivationis dueto somekind of physicalresemblancer similarity
betweerthe signifiedandsignifier (seesection2.4); [0 a Christianicon is a picture
of a sacredor sanctifiedpersonagetraditional to the EasternChurch, which can
be seenashand-madépainted)or non-manmadé¢archeiropoietos)ld Semiotically
incorrect,but neverthelessvidely used,is the denominatiorof the symbolson the
GUI desktopandin WWW documentsas”icons”. In this paper | call the graphic
representationsf hyperlinksGraphicalLink Markers(GLMSs).

Image Stemmingrom Latinimago(imitation, copy, likenessbust),theimageis generally
arepresentatioror doubleof something.The emphasi®of this term doesnot lie on
a graphicquality, but on the likenesga differencethat canbe comparedo index
vs. icon). Thus,theimageis [0 a (mental)pictureof somethingnotrealor present;
O afigure of speechespeciallya metaphor 00 concreterepresentationasin art,
literature,or music; 00 in mathematicsthe imageis a setof valuesof a function
correspondingo a particularsubsetof a domain; 00 in computerscienceit is an
exactcopy of datain afile transferredo anothemedium; in the contect of media
theoryandsemiotics theimageof a personor aninstitutionis the public opinion of
thatpersoror institution, especiallyasinterpretedoy the massmedia.
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Index O In the generalcontext of scienceanindex is mostly understoodasan alphabet-
izedlist of namesplacesandsubjectdreatedn a printedwork, giving the pageor
pageson which eachitem is mentioned.Accordingly, indexing hasbecomeanim-
portantmethodto storeandretrieve informationin computersciencelndexicality, in
its semioticsensehowever, is a quite differentconcept:0d In Semiotics(andin this
dissertation)the index is a propersignwherethe motivationis dueto somekind of
physicalconnectioror causakelationbetweerthe signvehicleandreferencenbject.
For example,smole is an indexical sign of fire (seesection2.4). Theseand other
definitionsof theindex (e.g.,00 thecharactef’ —” usedin printing to call attention
to a particularparagraplor section;] anindicatoror a pointer, ason a scientific
instrument;[0] a numberor symbol oftenwritten asa subscriptto a mathematical
expression;J a numberderived from a formula, usedto characterizea setof data;
O alist formerly publishedby CatholicChurchauthoritiesyestrictingor forbidding
thereadingof certainbooks)are ethymologicallyconnectedvith digitusindex, the
Latin word for forefinger

Indexing Indexing, in InformationRetrieval, is amethodfor building a datastructurethat
will allow quick seachingf thetext.

Information Retrieval InformationRetrieval (IR), or documentetrieval is thesystematic
manipulatiorof textualinformationsothatit canbeeasilybefoundagain(retrieved).
Onthe WWW, the mostimportantmethodof IR is theindexing of free-formtext. IR
exhibits similaritiesto (but is notthe sameas)otherareasf informationprocessing,
suchasexpertsystemsanddatabasemanagemergystemgDMBS).

Internal link In this paper internallink meansa link that pointsto a documenton the
sameWWW sener. A link to ananchorin the samedocuments by definition an
internallink.

Inter pret To take somethingor somethingelsein virtue of acoding.

Inter pretant Oneof the threeessentiapartsof a sign or of a processof semiosis The
interpretantis e.g. whatyou — the interpreter— think of whenyou readthe letters
D-O-G. This concept,idea, or senseof the sign, shouldnot be confusedwith the
interpretetimself.

Inter preter Thatentity, typically ahumansubject(or acomputeragen}, whichinterprets
thesign or morepreciselythesignvehicle | have madespeciahoticeof thosecases
wherel referto thetechnicalmeaningof thattermasdefinedin computerscience.

Intertextuality A termintroducedby JuliaKristeva andwidely adoptedby literary theo-
riststo designatehe complex waysin which agiventext is relatedto othertexts. As
every text is constructechsa mosaicof othertexts, every text is an absorptionand
transformationof othertexts. Accordingto Kristeva, the notion of intertextuality
comedo replacethatof intersubjectiity.
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JPEG A JPEGis agraphicimagecreatedby choosingfrom a suiteof compressioralgo-
rithms. JPEGis the acrorym for Joint PhotographicExpertsGroup,the committee
thatestablishedhe baselinealgorithms. Togethemwith GIF, the JPEGis oneof the
imagefile formatssupportecbn the World Wide Web, usuallywith thefile suffix of
".jpg", or”.jpeg”

Langage In Frenchthe Englishterm”languagé canberenderedn two ways:langueand
langage Putsimply, langagés thehumanability to build astructureccommunication
systemgrammay andstylethatgovernstheformationof statements.

Language Thetermoftenusedby semioticiansandothersin avery generakensdo mean
ary systemof signs. It is also frequently usedin a narrover senseto designate
a systemof verbalsigns,talking verbal hereto include both spolen (or auditory)
and written signs. Languageis the most commonEnglish translationfor langue
althoughsomeauthorspropose’tongue” to be the betterchoice.In this paper| will
uselanguagen amoregenerakenseandlangueasdefinedby Saussure.

Langue Languedesignatesnactual,specificlanguagesystem:English,French,German.
It's approximatelyequivalentto the English”tongue; andemphasizethe everyday
employmentof language The act of using a langue,e.g. by sayingthe sentence
"Englishis my mothertongue, is calledparole

Legisign A term coinedby CharlesS. Pierceto designate specifictype of sign or sign
function,specificallyonein whichacategory, law or regularity senesasasignvehicle
A word is anexampleof alegisign. Seequalisign sinsign

Lexeme The fundamentalnit of thelexicon of a language Lexemesare complimented
by morphemesFor example,the lexemedo changests meaningif combinedwith
the morphemeses,-ing, -ne. Yet, in the word construction the con-and-ion are
morphemegswhile thelexeme-struct-hasbecomeameaninglesm contemporarfn-
glish.

Lexia Inthesensef RolandBarthes'S/Z[37], lexia areunitsof textual meaninghatcan
be analyzedaccordingto their codesof signification. In hypertet theory, lexia are
unorderedlocksof texts connectedy links. Lexia arealsoreferredto asnodes

Link In ahypertet, (hyper)links areconnectordetweemodes

Link anchor For someauthorslinks leadfrom onelink anchorto another In HTML, an
anchoris the destinatiorof alink within adocumentg.g.i ndex. ht m #anchor. In
theterminologyof this paperalink leadsfrom thelink anchorwhichis represented
by alink marker, to alink destination
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Link destination,or link target A node or apartof anode thatis theendpointof alink.
To emphasizéhatthelink destinations a certainpointwithin a node e.g. aword,
this point of arrival is calleddestinatioranchor

Link marker Thelink marker is the visual representatiownf the link anchor or, point of
departureof alink. Someauthorsusetheterm”buttor’ for thelink marker. Thelink
marker canbeaword (a Textual Link Marker), or a GraphicalLink Marker.

Logo In popularusageary image (map, picture, text, monogram,emblem, acrorym,
siglum) usedasasignfor acompaty, brand,andsoforth. Logosareoftendescended
from heraldry

Meaning it is often helpful to distinguishthe Sinn (or meaning)of a word or expres-
sion from its Bedeutunglor referencg The two expressions’Morning Star” and
"EveningStar” meansomethingquite different(asdifferentas day andnight or, at
least,davn anddusk);they, however, referto the sameplanet:Venus.

Mailto A mailtois similarto ahyperlink,only insteadof retrieving anode it opensup the
defaulte-mailprogramandanewv messagalreadyaddressed.

MessageWhatever is corveyedor transmittedn a communicationaéxchange.The mes-
sageis one of the six dimensionsor component®f communication In ary act of
communication an addresseconveys a messagdo an addressee.In orderfor a
messageo be corveyed,theremustbe both a codeanda channel(or contact). All
messagesccurin a context. Whena communicationaéxchanges directedtoward
themessagéself, thatexchangesenesa poeticor aesthetidunction.

Metaphor O A figure of speechn which aword or phrasethatordinarily designatesne
thing is usedto designateanotherthus makinganimplicit comparisonasin head
of householdor, a seaof troubles 0 Onething concevedasrepresentingnother
suchascallingtheInterneta global agora.

Metonymy A figure of speechin which one word or phraseis substitutedfor another
with whichit is closelyassociatedasin the useof Washingtonfor the United States
governmenbr of the swoid for military power.

Mor pheme A meaningfullinguistic unit consistingof a word, suchas man or a word
elementsuchas-edin walked,thatcannotbe dividedinto smallermeaningfulparts
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Motivation In semioticterminology motivationis usedto designatehatthelink between
signifier andsignifiedis in somerespectsot completelyarbitrary— thatthereis a
motive, necessityor "reason”for connectinga particularsignifier with a particular
signified

Multiple link A link thathasmorethanonelink destinations

NSFNET TheNationalScienceFoundationNetwork (NSFNET)wasbuilt in 1984 using
T1 lines,which weretwenty-five timesfasterthanthe old ARPANET lines.

Node In graphtheory anode(or vertex) is adotin agraph In hypertet theory it is one
of mary blocksof text connectedy links andto bereadin anunsequentiabrdet

notation [0 asusedhere, an imageemploying organizationalprinciples other than the
formatsassociatedvith picturesor writing systemsgspeciallyreferencdines and
othergeometricconfigurations.Examplesof notationsare heraldry graphs,charts
andothermaps.tables,andmathematicahotations.[] In NelsonGoodmans sense,
a systemof characterghat fulfills five criteria: syntacticdisjunction, syntacticfi-
nite differentiation, semanticunambiguousnesglisjoint complianceclasses,and
semantidinite differentiation.

Object Thatwhich standsover againstsomethingelse;thatwhich confrontsoneasother
In contrastto Saussure' self-containeddyad signifiersignified CharlesSanders
Peirceoffered the triad representaméimterpretanfobject, where objectis that to
whichthesignrefers.

OHS An OpenHypermediaSystem(OHS) is typically a middlevare componentwhich
provides hypertet functionality to all applicationson the users’desktop. Hence,
existing tools and applicationscan be hypermediaenabledusing the functionality
providedby OHSs.

Operating System An operatingsystem(sometimesabbreiatedas OS) is the program
that,afterbeinginitially loadedinto the computermanagesll theotherprogramsn
acomputer Theotherprogramsarecalledapplicationsor applicationprograms.To-
day, mostusersinteractwith the operatingsystenthroughagraphicaluserinterface
(GUI).

Pansemiotic, pansemiotismTheview thateverythingis, in somemannerandmeasurea
sign
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Paradigm In general,pattern,exemplar or example (especiallyan outstandingor un-
problematicexample); moretechnically a theoretical methodologicalor heuristic
framework. Originally meaningthe exemplificationof the rule, the term paradigm
hasbecometherule thatgovernsthe example.In modernstructurallinguistics,par
ticularly with RomanJalobson 253, theparadigmis definedby complementarpp-
positionto the syntagmthe paradigmati@xis beingthe systemof associationgrom
whichthe constitutve elementf thediscursve chain,or syntagm areselected.

Parole Paroleis theact of speaking.In referringto the concreteandindividual usage of
aknown setof rules(grammay syntax socialconnotation®f words,etc.),it differs
from langueandlangage

Path In graphtheory a pathis a sequenc®f consecutie edgeglinks) in agraphandthe
length of the pathis the numberof edgestraversed(in figure 3.18 the navigation
from A to F haspathlenghtof 3).

Phoneme The smallestphoneticunit in alanguagehatis capableof conveying a distinc-
tion in meaning asthe soundm in the Englishword matandthe b of bat. Accord-
ingly, matandbat aretwo differentmorphemes

Polysemy Having mary or atleastseveralmeanings.

Pragmatism A philosophicaldoctrine formulatedand defendedby CharlesS. Peirce,
William JamesJohnDewey, Geoge HerbertMead,andC. |. Lewis. It wasorig-
inally formulatedby Peirceasa maxim for how to make our ideasclear Having
evolvedinto the theoryof meaning pragmatisminsistsuponthe necessityof inter-
pretingour utterancesn termsof their concevablebearinguponour conduct.As a
theoryof truth, it proposeghatwe conceve truth in termsof suchnotionsaswhat
facilitatesour commercewith experience.

Protocol An agreed-upofiormatfor transmittingdatabetweertwo devices.OntheInter-
net, TCP/IB, FTPandHTTP arethe mostimportantstandargrotocols.

Qualisign A type of sign or sign function in which a quality senes as a signvehicle
Accordingto CharlesS. Peirce,a sigh may be considered in referenceto its
representamen in referenceo its object andO in referenceo its interpretant By
consideringsignsin referencdo its representamePeircederivedthe trichotomyof
qualisign,sinsign andlegisign (By consideringhemin referenceo their objects,
he derivedto trichotomyof icon, index, andsymbol finally, by examiningthemin
relationto their interpretantshe establishedhe classificationof rheme dicent and
argument.) A signvehicle might be a quality, in which caseit is a qualisign;or it
mightbeanindividual objector event,in which caseit is sinsign or, finally, it might
bealaw, regularity, habit,or generaljn which caseit is alegisign
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RDF ResourcdescriptionFramavork (RDF)is aschemdor defininginformationonthe
Weh RDF providesthetechnologyfor expressinghemeaningof termsandconcepts
in a form thatcomputerscanreadily process RDF canuseXML for its syntaxand
URIsto specifyentities,conceptspropertiesandrelations.

Reader Thedecodeor interpreterof text, verbalor otherwise In someimportantcurrents
of contemporanyiterary criticism andtheory attentionhasshiftedfrom both texts
andauthorsto readers.As part of his shift, the imageof readersas consumerf
fixed meaningss replacedby the view of them as producersof open-endedexts
and,of course hypermedia

Readerly The word ordinarily usedto translatelisible, the Frenchterm usedby Roland
Barthego identify a certainkind of text, onein whichthereadeiis calleduponto do
nothingmorethanconsumea pregivenmeaning Antonym: writerly.

Reference The rangeof (real) objectsto which a sign refersor points,in contrastto the
conceptuabndindividualizedsensepr meaningof a sign

Referent Seereference

Relatum (pluralrelata).Latin word for anything insofar asit is relatedto somethingelse;
thetermof, oritemin, arelationship.

RepresentamenA term proposedby CharlesS. Peirceto designatesignin the broadest
possiblesenseln contemporanaterminologythatis sharedoy this dissertationthe
representameis calledsignvehicle

Representation The processy which onething standsfor anotheror by whichit is pre-
senteddepictedpr portrayedn somefashion;theresultof suchprocess.

Resource Web jargonfor ary entity. IncludesWeb pages partsof a Web page,devices,
peopleandmore.

Rhematic sign, rheme A term derived from Greekpijpa andintroducedby CharlesS.
Peirceto designate specifickind of sign, namely onewhich hasqualitatve possi-
bility for its interpretant a possible,not a concreteobject every signwhich is nei-
therfalsenor true,suchasnearlyarny word exceptyes” or "no”. Peircederivedthe
trichotomyof rheme dicent andargumentby consideringa signin referenceo the
natureof its interpretant This threefoldclassificatioratleastroughlycorrespondso
the moretraditionallogic trichotomyof conceptstatementanargument.
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Rhetoric A termusedto designatein ancienttimes,the literary art of persuasiorand,in
contemporangemiotics persuasiomy ary andall semioticmeans.

Script 00 Thesumof charactersisedto write, independenof allographicvariations;d A
particularsystemof writing, e.g. cuneiformscript; 0 in computermprogramminga
scriptis a programor sequencef instructionsthatis interpretedor carriedout by
anothemprogramratherthanby the computemprocessare.g. JavaScriptcodecanbe
imbeddedn HTML pagesandinterpretedby the Web browser(or client).

SecondnesOneof CharlesS. Peirces threeuniversalcateyories. By meansof second-
nessPeirceis calling attentionto oppositionof reaction to the brutefactof onething
standingover againstanother Seefirstnessthirdness

Semantic General,relatingto meaningor signification. In Semiotics semanticmeans
morenarrawvly, concernedvith therelationshipbetweerthe signsandthe objects.

Semanticmarker Any semantideatureseenassystematidn a givenlanguage e.g. in
wordslike manvs. boy, womanvs. girl, horsevs. foal, a marker 'Adult’ (or [+
Adult]) is systematicallyopposedio 'Non-adult’ (or [- Adult]). In anaccountby
J.J.Katz andJ. A. Fodor[270Q, featureswhich were not seenas systematiovere
"distinguishers’.

SemanticWeb In today's WWW, informationis mainly presentedor humanusers.The
SemantidNVeb, aservisionedby Berners-Leeandothers[54], promiseso make the
hypertextualinformationpresentedo the humanusersavailableascomputabledata
by makingexplicit the underlyingstructure.

Semantics the study of meaning As usedby CharlesMorris, that branchof semiotics
devotedto studyingtherelationshipbetweersignsandtheir objects.

Semeiotic Theway CharlesS. Peirceoftenspellectheword designatinghegeneratheory
of signs;thus,a synorym for whatis morecommonlycalled Semiotics Sometimes
semeiotids usedtodayto differentiatethe Peircearapproacho the studyof signs
(the”American” tradition)from otherapproachegespecialljthe Saussurearmr "Eu-
ropean”orientationof semiology.

Seme,sememeA unit of meaning morenarravly, the smallestunit of meaning In struc-
turallinguistics,sememesareexplainedin termsof ananalogywith phonemesThat
is, they areunits definedin termsof a systemof relationshipsjn particular oppo-
sitions. This view of meaningis holistic; it locatesmeaning first andforemost,in
languageasa systemof oppositionsratherthanin the individual units themseles.
Thesememebat” contributesto theworking of languagenotbecausef its intrinsic
qualitiesbut becausef its discernibledifferencefrom "cat”, "mat”, "hat”, etc. As
constituentof language a phonemeattainsits identity throughits differenceswith

otherphonemesAnalogously sodo sememes.



APPENDIXA. GLOSSARY 196

Semeion (plural Semeia).Greekfor sign Fromvery early (beginning with Hippocrates
andParmenidesn thefifth centuryB.C.), semeiorwasusedasa synorym for tek-
merion(evidence proof,or symptom).

Semiology A namefor the generatheoryof signs;lt is alsousedasa translationof semi-
ologie — Ferdinandde Saussura' scienceof signs— which is sometimeseferredto
asthe Europeartraditionof Semiotics

Semiosis A termoriginally usedby CharlesS. Peirceto designateany signactionor sign
process;jin generalthe actiity of asign It is commonlysupposedhat signsare
instrumentsisedby humansandalsootheranimals:in themseles,they arethought
to beinert andthusineffectual. Semiosiss oftenusedin sucha way asto challenge
this perspectie, for it signifiesan inherentlydynamicprocessover which human
sign-usersexert no or at mostlimited control. In otherwords, signsare not mere
instruments:They exert ary ageng of their own. For CharlesS. Peirce,semiosis
is anirreducibletriadic processn which anobjectgenerates sign of itself and,in
turn,thesigngenerateaninterpretanof itself. Thisinterpretantn its turn generates
afurtherinterpretantadinfinitum. Thus,semiosids a processn whichapotentially
endlessseriesof interpretantss generated.

Semiotictriangle Accordingto Peirce,a sign s irreducibly triadic, its componentde-
ing the sign (or representamgritself, the object andthe interpretant In orderto
avoid Peirces unfamiliar terminologyand a confusionof the interpretantwith the
interpreterof a sign, Noth [396 haschangedheterminologyof the Peircearsemi-
otic trias: Thesignvehicle(Peirces representamenis theform of the sign; Peirces
interpretants now calledthe senseof the sign thereferent(or referencgis whatthe
signrefersto (the Peircearobjec). A simplifiedversionof this concepthasbecome
known asthe semiotictriangle.

Semiotics Thestudyof doctrineof signs,sometimesupposedo bea scienceof signs;the
systematidgnvestigatiorof the nature propertiesandkinds of sign especiallywhen
undertalenin a self-consciousvay. While semiologyis sometimesusedto refer
to the Saussureatradition,andsemioticssometimesefersto the Peirceartradition,
nowadayghetermsemioticds morelik ely to beusedasanumbrellatermto embrace
thewholefield.

Sender Onewho sendor corveys amessaggethusa synorym for addresser

Senseln thePeircearsignmodel,asreformulatey N6th[396,401], sensepr Bedeutung
hastakenthe placeof theinterpretant The sensemadeof the signstandsn atriadic
relationto thereferentandthe signvehicle Theirrelation(andnotthe signvehicle
is calledthesign
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Serendipity "The gift of makingdelightful discoveriesby pure accident”. In hypertext
navigation, the original goal sometimesdecomesrrelevantor is forgottenover the
currentdominanceof a new pieceof informationencounteredn the browsing pro-
cess.Thisis calledthe serendipityeffect.

SGML The StandardGeneralizedViarkup Language(SGML) is a standardfor how to
specifya documenimarkuplanguageor tag set. Sucha specificationis itself a doc-
umenttype definition (DTD). SGML is not in itself a documentlanguage,but a
descriptionof how to specifyone.HTML andXML areSGML-basedanguages.

siglum, sigla An acrorym in the form of a single symbol— for examplea monogram.
O Loosely aninventedsignthatcontrastsvith the normative allographyof a script
—for example,[.

Sign A term definedtraditionally as aliquid stat pro aliqguo (somethingthat standsfor
somethingelse).In thesemioticview, however, thesignis notatangibleobject like
aroadsign,but therelationof thesignvehicle thereferentandthesensdor between
the signifiedandthe signifie). Today the term sign itself, apartfrom the specific
meaningof theserelations,is usually usedby semioticiansasan all-encompassing
or all-inclusive term. In otherwords,signis usedasan umbrellaterm-atermunder
which a hostof subtypeduddle.

Sign vehicle That componenbf a sign by which the sign functionis fulfilled or at least
taken up. Sincea signis ordinarily thoughtto corvey a messaggethat component
of it which is mostdirectly responsibldor this conveyanceis appropriatelycalleda
vehicle(atermmeaningafterall, ameanf transporor corveyance) For example,
ahandgestureds notreally asign but a signvehicle.

Signal A specifictype of signusuallycharacterize@scalling for animmediateresponse.
In this sensethe stopsignattheendof anexit off the highway mightmoreproperly
becalledastopsignal(we doin factspeakof traffic signals).lts functionisto call for
animmediateresponse-herandnow (thatis, atthe momentonereachest). Failure
to do socanresultin anothersortof signal—the sirenof a policecar.

Signified Oneof the essentiatorrelatef the signasdefinedby Ferdinandde Saussure.
For him, a signis an arbitrary correlationbetweena signifier and a signified. The
signifiercallsattentionto somethingotherthanitself; the signifiedis therecipientof
thatattention.

Signifier Thatpartof a signwhich standdor the signified

Sinsign A term usedby CharlesS. Peirceto designatea specifictype of sign, onein
which anindividual eventor object(not a category) senesasthe signvehicle See
qualisign legisign
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Speech Thetermmostoftenusedto translateparolein contrasto langue Languages the
systemmakingcommunicatiorpossible whereaspeechor discoursgis the actual
useof this systemin someconcretecircumstance.

Symbol A termfrequentlyusedto designate corventionalsign(for instanceasignbased
on corventionor establishedisage).But this term refersto variousothertypesof
signsaswell. For Ferdinandde Saussurea symbolis asignin which thecorrelation
betweersignifierandsignifiedis, in somemeasuregnotivated(thatis, nonarbitrary).
In CharlesS. Peirces elaborateclassificatiorof signs,a symbolis almostthe oppo-
site of this. Peircedefinessymbolaspartof atrichotomy: icon, index, symbol.This
trichotomyis basedon the relationshipbetweerthe signvehicleandits (referencg
object If a signvehicleis relatedto its objectby virtue of a resemblancéo that
object(for instancea mapto its territory), it is anicon. If it is relatedto its objectby
virtue of anactualor physicalconnection(for example,the directionof theweather
vaneto thedirectionof the wind beingindicatedby thevane),it is anindex. If it is
relatedto its objectby virtue of a habitor convention(for instancea singleredrose
asthe symbolof affection-ormore),it is a symbol.

Synchronic Pertainingto whatwhich is co-presentr simultaneou®r thatfor which the
passag®f time is consideredrrelevant. Synchronicanalysisstudiesa phenomenon
asif it werefrozenatonemomentin time; Antonym: diachronic pertainingto what
change®vertime.

Syntagm An orderlycombinatiorof interactingsignifierswhichformsameaningfulwhole
(sometimegalledachain). Suchcombinationsaremadewithin aframework of syn-
tactic rulesand corventions(both explicit andinexplicit). In languagea sentence,
for instancejs a syntagmof words.

Syntax In writing or notation the way characterandwordsareorderedandspecifically
the orderingsthat affect meaning In pictures,the impressionthat visual signsor
marksareorderedasthey would bein writing.

Taxonomy A classificationthe studyof the principlesof classification.

TCP/IP The TransmissiorControl Protocol/InterneProtocol(TCP/IP)is the basicstan-
dard communicationlanguageor protocol of the Internet. TCP/IP is a two-layer
program.Thehigherlayer, TransmissiorControl Protocol,manageshe assembling
of a messager file into smallerpacletsthat are transmittedover the Internetand
recevedby a TCPlayerthatreassemblethe pacletsinto theoriginal messageThe
lower layer, InternetProtocol,handleshe addrespartof eachpaclet sothatit gets
to theright destination.
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Text A term usedtodayin a very broadsenseto cover not only verbal but also other
formsof communication Thetermtext usuallyrefersto a messagavhich hasbeen
recordedn someway (e.g. writing, audio-andvideo-recordingyo thatit is phys-
ically independenbf its senderor recevver. A text is anassemblagef signs(such
aswords, images soundsand/orgesturesonstructedand interpreted)with ref-
erenceto the conventionsassociatedvith a genreandin a particularmedium of
communication

Textual Link Mark er SeeGraphicalLink Marker.

Thirdness Oneof CharlesS. Peirces threeuniversalcategories. Formally andabstractly
defined,t is betweennessr mediation.Seefirstnesssecondness

Thought The processor act of thinking; the productor resultof this processor act. In
semiotics thoughtis concevedasa signprocess.

Token An individualreplicationor instanceof asignor, moreexactly, of alegisign There
canbenumerougokensof a singletype.

Topography 0O Detailed precisedescriptiorof aplaceor region; 0 Graphicrepresentation
of thesurfacefeatureof aplaceor regiononamap,indicatingtheirrelative positions
andelevations.

Topology O Thetopographicstudyof a given place,especiallythe history of aregion as
indicatedby its topographyd Topologyis alsoabranchof puremathematicslealing
with thefundamentapropertiesof abstracspacesin this senseit is the studyof the
propertiesof geometricfiguresthatare not normally affectedby changesn sizeor
shape.

Transclusion Theinclusionof the samematerialin two differentdocuments.

Trace Traceor inspirationhasthe placein Derrida’s grammatologythat sign hasin Fer
dinandde Saussura'semiologyandin CharlesS. Peirces semiotic.If athing never
left atraceof itself it could never be known, nor couldit sere asa signof arnything
else. Thus,without visible or tangibleor, in someotherway, perceptiblemarksor
tracessemiosiqor signaction)would beimpossible.

Triadic Three-termedhaving threeparts,aspector levels. CharlesS. Peirces definition
of sign asa correlationof signvehicle object interpretants describedastriadic,
wheread-erdinandde Saussuredefinitionof signasa correlationbetweersignifier
andsignifiedis characterizeésdyadic(two-termed).



APPENDIXA. GLOSSARY 200

Trichotomy While adichotomyis theproces®f dividing somethingnto two, or theresult
of this processa trichotomyis the processof dividing somethingnto three,or the
resultof this procesqathreefolddivision or classification).

Type In semiotics a signconsideredgisanindefinitely replicableentity or function,while
tokenis anindividual replicationor instanceof a signor, moreexactly, of alegisign
Thetypeis itself thelegisign aform indefinitelyreplicable.Therecanbe numerous
tokensof a singletype.

Typedlink Besidedholdingits primaryelementsthelink anchorandthelink destination
alink canbeclassifiedthusholdingatype,suchasdefinition,update citation, etc.

Unmotivated Synorym for arbitrary, lackinganintrinsic connectioror naturalbasis.

URI Uniform Resourcddentifieris the generictermfor all typesof namesandaddresses
thatreferto objectson the World Wide Weh A URL is onekind of URI.

URL The Uniform Resourcd ocatoris the addresof a WWW documentconsistingof
the Internetdomainname(suchasht t p: / / www. wu- wi en. ac. at/) andtherelative
pathto thedocumente.g./ i nfocenter/vvz/ | ocal . ht M) thatareusedin hyper
links.

XML The ExtensibleMarkup Language(XML) is a flexible way to createcommonin-
formationformatsandshareboth the formatandthe dataon the World Wide Weh
XML is "extensible” becauséhe markupsymbolsare unlimited and self-defining.
XML, like HTML, is asimplerandeasietto-usesubsebf SGML.

XSL The ExtensibleStylesheetanguage(XSL) is a languagefor creatinga style sheet
that describeshow datasentover the Web usingthe ExtensibleMarkup Language
(XML) is to be presentedo the user XSL is basedon and extendsthe Docu-
mentStyle SemanticandSpecification_anguaggDSSSL)andthe Cascadingstyle
Sheet(CS9 standards.

Virtual Existingoutsideof physicalsapceg.g.asa productof the humanimaginationor
asamodelin therealmsof acomputer

Virtual Reality A computersimulationof areal or imaginarysystemthatenablesa user
to performoperation®nthe simulatedsystemandshaws the effectsin realtime.
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Writable, or writerly text Two ways of translatingRoland Barthess term scriptible, a
term usedto distinguisha distinctive type of literary text. In contrastto readerly
(lisible) texts, writerly texts are onesin which the readeris invited to engageself-
consciouslyin the constructionor fabricationof the text's meaning Suchtexts are
characteristicallghallenging:They try in variouswaysto jar theirreadersy expos-
ing, ratherthanhiding, the devicesandcodesby which narratvesareconstructed.

Writing The processof inscribing signsin a more or lessdurablemediumand the re-
sult of this process- in aword, inscription. Traditionally, it hasbeensupposedhat
writing is a secondargystemof signs,written wordsbeingthemselessignsof spo-
kensigns.If seenthroughJacque®errida's deconstructionistheory writing (often
calledarche-writing)becomesothinglessthanan equivalentof semiosis or sign
action.

WWW TheWorld Wide Web (WWW) is anInternet-basetiypermediunthatconsistsof
text, graphics audio,animation,andvideo.

aesthetics
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