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Abstract

From a semioticpoint of view this paperdiscussesvhy indexical andiconic forms of interactionwith computersare,in the perspectie of digital evolution,
reactionanpositions,andwhy the only revolutionaryapproacheareto befoundin symbolicmodescommunication.

INTRODUCTION

Computeraidedpublishingstartedin the 80’s as a replace-
mentof large and expensve printing machines— from ink to
electroniccode.Themetaphowasratherstraightforvard: what
you seeis what you get ( WYSIWYG ). Computeraidedde-
sign( CAD ), computeraidedmusic( CAM ) ... all sharethe
commonfeatureof being computerizedvariantsof artistic or
technicalactvities with pre-establishedodesandcorventions:
musicalnotation,technicaldrawings ... Theseare examplesof
iconic transformationsfrom the paperto the screen.

Digitality hasgonea stepfurtherthansimplecomputeraided
activities througha systematicdigitalization of all mediaand
knowledge,the transformatiorof analogmaterialinto bits, us-
ing a most extreme symbolic notation: binary code. Films,
photographshooks,soundsarebeingcorvertedinto long series
of 1’'sand0’s breakingapartthe continuityof theoriginal model
into a complex binary system.

In physicstheprincipleof entropy* stateghatthesystenwill
tendtowardschaosunlesseffort is expendedo organizeits in-
formationunits,in otherwordsunlessew rulesandcorventions
aredefined.

However, onthebiologicallevel, naturalevolution shovsthat
the oppositehappens assystemdecomemorecomple, they
alsobecomemore sophisticatedmore organized,lesschaotic,
apparentlycontradictingthe principle of entropy. To explain
the contradiction, physico-mathematicaihodels developedin
cyberneticsn the 50’s led to considerinformationscienceand
communicationas a negentroy? phenomenor{ “negative en-
tropy” ) thathasfor effect to reducethe degreeof uncertainty
in asystemjncreasingts enegy insteadof dissipatingt. [Joly,
1994].

In eithercasesbecausdinarydatais notdirectly understand-
ableby humansdigital informationhasto bere-presentedising
asignsystemandarepresentatiomode— eithersymbolic( ex
: Unix ) or non-symboliq ex : thedesktog’metaphor”).

In which directiondoesthe natureof a signsystemdesigned
for human-computeinteractiondnfluencedigital evolution?

SEMIOTIC TERMS

Communicationbetweenhumansand computers,like ary
type of communication,mplies the presenceof sign systems
organizedaccordingto codes. Understandinga sign involves
applyingthe appropriateulesof a code.

In Peirces “semioticmodel, a sign is a triadic relation be-
tweena signifier ( or representamen the signvehicle,theform
whichthesigntakesex: acommandamenu,anicon...), aref-
erent( orimmediateobject: the concepttheactionperformed,
whatthesignstanddor ... ) andthesignified( or interpretant:
how thesignis interpretedn a givencontext, the sensemadeof
thesign).

Theprocesof makingsenseof asign,alsocalledsemiosisis
donethroughaseriesof hypotheseperformedon thesignifier (
in peircearterms: abduction) to determindf thesignifieris an
instanceof afamiliar rule. Significationis theresultof applying
therule.

Signs can be classifiedinto three main categories, derived
from threemodesof relationshipbetweenthe sign vehicleand
its referent:indices iconsandsymbols

Theindex is amodewherethe signifieris directly connected
to the referent,either causallyor physically The connection
is always obsenableor easilyinferred, for instancea flashing
redlight ( thesignifier) indicatesthatsomethings wrong( the
referent), a progressarindicatesa level of progressn anac-
tion being performed,or a volumeslider representshe output
volumeof a soundcard.. Indexical signsarethe expressionof
a contiguity betweena signifier andits referentsincethey are
physicallyandtemporallydependendn eachother

Theicor® is a modewherethe signifier is indirectly linked
to the referentby a resemblancea similarity in appearancer
quality. For examplea folder ( the signifier) is aniconic rep-
resentatiorof a file directory( the referent) basedon similar
functionalqualities. lconsreveal a senseof continuity between
the signifier andits referent,however becauséy contrastwith
indices,the connectiorrequiresaleapof theimagination there
is no contiguityin iconic representations.

lywhen a systemcontaininga large numberof particulesss left to itself, it spontaneouslgssumes: stateof maximumentrogy - thatis, it becomessdisorderly

aspossibl€. [Young,1987]

2A meaningfulinterpretatiorof negentrojy is thatit measureshe compleity of a physicalstructurein which quantitiesof enegy areinvested e.g.,buildings,
technicaldevices,organismsbut alsoatomicreactorfuel, theinfrastructureof a society In this senseorganismsamay be saidto becomemorecomple by feeding

noton enegy but on negentroly (Schroedinger)[Krippendorf, 1986]
3information: thatwhich reducesincertainty [Shannon1948]

4PEIRCE,CharlesSanderg1839-1914) Americanphilosopherandphysicist.Founderof semiotics.

5N.B. notto be confusedwith religiousiconography



Thesymbof is amodewherethe signifieris connectedo the
referentoy arbitraryrules,choserby purecorventionandusage.
As aresult,symbolsexist for themseles,free from arny sortof
motivationandnecessityaspresenin iconsandindices.For in-
stancan UNIX, thecommands ( thesignifier) outputsalist of
filesin adirectory( the referent), andevenif the Englishverb
“to list” is at the origin of the symbol“Is”, it neitherexcludes
otherspellingsnor makesthis very interpretatiora necessity

It shouldbe notedthatthe classificatiorin distinctcateyories
is artificial; signsare not exclusively eitherindices, icons or
symbolsbut oftena combinationof all three’

IDENTIFYING SIGNS

Iconsandindicesare attractve becausef their necessityto
signify; in otherwords,unlike symbols,their presencés never
gratuitous( for examplethe thumbnailof a photograph— an
iconicrepresentatioby excellence— impliesthenearpresence
of anotheipixelimage similarin all aspectso thethumbnailbut
thesize).

However, to be interpretedcorrectly iconsandindexesneed
first to be identifiedassuch: anicon is not anicon until it has
beeninterpretedas anicon. Thereforethereis always a part
of corvention,arule of interpretationjn identifying iconic and
indexical signs.

As anexampleof this : a hyperlinkon the World Wide Web
is representedby a word of active colour underlined( a sym-
bolic representatiof), whenthe mousepointermovesonto the
hyperlink, it takesthe shapeof anindex finger ( aniconic rep-
resentation, the changeof shapdtself beinganindexical sign
thatthe word underlinedis actuallya link andnot just a typo-
graphiceffect[Codognet]1996]. Thereis no suchthing aspure
iconicity:

For a signto be truly iconic, it would have to be transparento someone
who had never seenit before— and it seemsunlikely that this is as much
the caseasis sometimessupposed We seethe resemblancevhenwe already
know the meaning. This is especiallytrue with onomatopoeiovords which
supposedlymitate the soundof their referent. The Russiarwords puknut’ and
pyornut’ for example are regardedas onomatopoeidy Russianspealkrs, but
it is not possiblefor someonevho doesnot speakRussianto work out their
meaningfrom the soundalone.[Cook, 1992]

Therefore,in the processf transposing conceptfrom a sym-
bolic to aniconic or indexical representationfor signsto be
discovreredandidentified,a whole setof explicit arbitraryrules
becomeimplicit. They generallyare regardedas “natural” or

“takenfor granted”,becausehey arenotin contradictionwith

our physicalreality. For instancethe desktop‘metaphor’uses
most of the corventionsand habitsthat peopleacquiredin an
office ervironment.

Corventionis necessarto theunderstandingf ary sign,howevericonicor
indexical it is. We needto learnhow to understand photograph..Corvention
is the socialdimensionof signs...:it is the agreemenamongsthe usersabout
theappropriataisesof andresponseto asign. [Fiske, 1982]

6N.B. notto be confusedwith Jungianor Freudianterminology

Consequentlythe use of non-symbolicrepresentationss jus-
tified aslong asthe level of corventionalityis smallerthanin
symbolicrepresentationsThe identificationof indexical signs
beingusually easiersincethe signifier is directly linked to the
signified,the questionis especiallypertinentto icons.

THE ICONIC TEMPTATION

Evenwhena symbolicapproachwould be preferredover an
iconic, thereis a naturalpropensioramongstiewersto try and
recogniz€amiliar objectsin visualmessagestary price— an
“iconic temptation”that makesus feel uneasywhenthe iconic
link with therealworld is missing.

By drawing an analogywith how violently peoplereacted
against@bstracartin thebeginningof the20thcenturyandhow
userstodayreactagainston-iconicuserinterfacesoneunder
standswhy the amountof realisminvolvedin iconic represen-
tationsis a sensitve issue.Too little realismin iconswill make
signinterpretatiorambiguousandif theicon fails to communi-
cateits iconicity, it is interpretedasanarbitrarysign: asymbol.
As acorollary, symbolscanbeseenasiconsor indicesthathave
failedto communicateéheirindexicality or iconicity.

This hasledinterfacedesignerso pushthelevel of realismto
the extremethroughextensive useof analogies.Unfortunately
oftenexcessie realismis synorymouswith lack of flexibility:

Cast-ironrealismpreventsthe userfrom gettingideasfor modifying her
tool andchangingherworking conditionsbecausehetechnicalWworkingsof the
systemaresoto speaksealedup. The Macintoshsysteml myselfuseis agood
exampleof this. If auserwantsto gobeyondits friendly userinterface heenters
acompletelynew world consistingof files, forks, resourcesandsimilar strange
creaturedhehasnever encounteredh theusesituation.[Andersen1990]

In caseswhereflexibility is paramountyealismmustbe sacri-
ficed. To illustratethe dilemma let usconsideithe objectchair.
In orderto represena chairasiconic, onecanchoosea particu-
lar modelof chairassignifierto keepa certainlevel of continu-
ity with the object,but in orderto be functionally asgeneralas
possibleoneshouldremoveall peculiaritiesspecificto acertain
style of chairsandto a certainepoch.Unfortunately by dint of
simplifying the representatiotio the extremeof only drawing
a few skeletal lines, moving from representationaio abstract
graphic,from a lawful to a propersign, one eventuallycomes
closerandcloserto a symbolicrepresentation.

The symbolicapproachyery unsentimentain a way; is nei-
ther concernedwith the spatial or temporalcontiguity of the
index nor the continuity of iconic representationsPractically
it meansthat symbolicrepresentationgnorerealism,andcan
thereforedistancahemselesfrom theoriginal materialthrough
severallayersof abstractiorandmeta-information.(ex: in text
processingtheeditorial approaclvsthetypographiapproach).
Thatoffersthe possibility to contemplatehe systemfrom sev-
eral standpointsnsteadof a having a uniquerepresentatiomf
it.

Indexical andiconic approachesn the otherhandwill try to
reshapeghe materialafterits original image,bringing backthe

"Ther are no pure signs No signperhapsganperfectlyrealizeary oneof thesetypes[namely icon,index, symbol]. They arelike chemicalelementswhichthe
very laws of chemicalreactionprohibit usfrom obtainingin absolutepurity, but to the purificationof which we cansofar approximateasto gettolerablyaccurate
ideasof their nature, andwhich presenthemseleshabituallyin sucha degreeof purity, thatwe have no hesitationin saying, Thisis gold, thatsilver, andthe other
copper;or thisis iron, thatnickel, andthe third cobalt;althoughall arestrictly mixturesof thethree.[Peirce,1902]



continuity thatwasbroken, for instanceby creatingtheillusion

of the desktopaccordingto the conceptof “What You Seeis

What You Get” or rather“What You Seeis All You Get” ( ex:

in text processingthetypographicapproach, therebyderying

ary original aspecin digitality by tieing it to theanalogworld.

Of course,the whole processs in a sensevery emotional,re-
minding more of the questfor paradisdost thana creationper
sg asif to make usbelieve thatall our belongingsn the analog
world survivedtheviolenceof digitalization.

FROM ICONS TO SYMBOLS

If in the spaceof our representationsndicesarethefirst di-
mensionandiconsthe seconddimensionmoving from iconsto
symbolsis an act of addinga third dimensionto our represen-
tations. Working directly on the symboliclevel offersa deeper
understandingf the mediaby abstractiorof the levels under
neath.

For instance the what-you-see-is-what-youegapproachto
text processings bothindexical andiconic. It is iconic because
thescreenis usedin placeof the printedmediaby virtue of the
resemblanceetweemixelsandink dots,andit is indexical be-
causdf thetypographyis modifiedonthescreenpy causalityit
is alsomodifiedon paper Indexicality helpsunderstandconic-
ity andvice-versa.

Whatdo we gainby breakingiconicity andintroducingsym-
bols?

We gainby moving away from theink, andasaresultthe me-
diais nolongerthe paperbut insteadthetext is the media.And
becausehe symbolicapproach focusesmoreon the structural
organizationof a text thanits appearanc®n paper thereare
no longer papersizes,pageorientations pagebreaks,carriage
returns,big or small typefaces... thereareinsteadintroduc-
tions, abstractsdescriptions sectionsand subsectionsgquotes,
citations, referencesconclusions... The newv dimensionin-
troducedby symbolicrepresentations text processings the
meta-informatiorthatforcesusto reasoron the editorial rather
thantheprinting level.

HTML wasattheorigin purelystructuralj.e. mosttagshada
semantidunction ( <eM> for EMPHASIZE, <H1> for HEADER
1...), but it turnedover the yearsinto a descriptie languagg
<I> for ITALICS is how usedinsteadof <EM> becauséothtags
achieve the samevisual effect on screen) — again,the iconic
temptation.

By writing <I> insteadof <em>, we apply a semanticrule
thatsaysthatemphasiss representeth italics. Then,whenen-
counteringwordsin italics, we performa seriesof hypotheses
on which rule was applied. By abductve reasoningoasedon
our personakxperienceswith texts, we may interpretitalics as
emphasior simply asatypographiceffect.

In the caseof photograph&sanotherexampleof iconic rep-
resentationghe missingthird dimensionis alsorecreatednen-
tally, from our experiencewith the three-dimensionalvorld.

8cf. IATEX, SGML, XML

Unfortunatelybecauseave have no cognitive awarenes®f digi-
tality, the interpretationof digital datafrom iconic information
leadsnowherebut backto the analogworld. Thereforethe key
to digitality is the symbol.

SYMBOLIC LINKS

Furthermorethereareimportantconceptghatareimpossible
to represenbtherwisethansymbolically

When duplicatingfiles, Unix makes a distinction between
hard links and symboliclinks ( symlinks). A hardlink from
file A to file B presupposethatfile A exists’, while a symlink
from file A to file B doesnot presuppos¢hatfile A alreadyex-
ists10 . (Accessindile B is thenequivalentto accessindile A

Giving aniconic representationf the conceptof a hardlink
is straightforvardbecausé¢hetarget( thefile beingduplicated)
alreadyexists. It is doneby clicking ontheiconrepresentinghe
file andby creatinganexactvisualcopy of it, adouble This vi-
sualproceduras of indexical nature:by inferenceit impliesthat
thefile thathasjust beenphysically createds interchangeable
with the original one!! B is acloneof A.

However, in the caseof a symlink, thetargetdoesnot neces-
sarily exist, in thesensehatit hasnotbeendefined.Technically
speakingthe classof symlinksexists but it hasnot beengiven
aninstance.In this case thereis no physicaldatato selectand
duplicate.Althoughthe operationof linking is easyto perform
mentally— it is one of mappingbetweensets,which canbe
written down asB +— A becauseA andB aregenericterms—
representingt iconically is afailure.

Forthatreasonsymboliclinks have foundtheirnearesequiv-
alentonthedesktopas“shortcuts”,or “aliases”with therestric-
tion thatthey mix the notionof alink with its target.

FROM SYMBOLIC LINKS TO THE WWW

Onemayobjectthatsymboliclinks arenot soimportantafter
all. Yettheconcepbf symboliclinking canbe consideredtthe
very origin of the World Wide Web, muchmorethanhypertext.

Evenif theWebis basedntheideaof hypertext thatfirst ap-
pearedn the 60’s, andlaterfound anincarnationin HyperCard
(1987)andvariousonline manualg ex: Insight, Microsoft on-
line help), oneshouldnot forgetthatthe directancestor®f the
Web arethe Gopher Archie, Veronica, FTP seners,the e-mail
— all basedn theconceptof symboliclinks, theideathatdes-
tinationsoutsidea given setmay disappeawhile links to them
continueto exist.

Is thatto saythatthe Web owesits existenceto UNIX’ s sym-
bolic links? Certainlynot, but it is remarkablehatthe Xanadu
Project,asdescribedy TedNelsonin 1974in DreamMachines
[Nelson,1974]asa globalhypermediarnvironment,despitethe
richnessof the hypertext conceptionsf offered, never materi-
alisedin its proposedorm; maybebecausét definedalink as

9The concepiof makinga copy of A andcallingit B.Canbewritten“In A B”. Bothfiles sharethe sameinode.
10The conceptof creatingB asa referenceto A, written “In -s A B”, representeds: B -> A. Operationsdoneon B are actually executedon A: the link is

“dereferencedby thekernel.

1lUmbertoEcoin “the Limits of Interpretation’[Eco, 1990]:“Two objectsare doublesof oneanotherwhenfor two objectsOaand Ob their materialsupport
displaysthe samephysicalcharacteristic§...) andtheir shapes the same( in the mathematicatenseof “congruence”)”



“the traversableconnectionbetweenwo nodes"where"docu-
mentsmustremainaccessibléndefinitely”.

In that sensethe Web takesthe conceptof hypertext a step
further, acceptingheideaof “dead”links, it givesdocuments
temporalexistencebesidesheir spatialpresence,e. documents
have a past,a presentanda future : they becomealive, unlike
iconsthatignoretemporalfluctuations.

FUTURE THOUGHTS AND CONCLUSION

To put the argumentin relationwith a long-termevolution :
moving from indicesto icons, andfrom iconsto symbolsis a
refining processvhererepresentationsecomemorearticulate,
breakingaway from the continuity of icons andthe contiguity
of indices. It is alsothe evolution of mankindto move from
primitive to abstractrepresentationghat which demandsmost
effort. Man hasevolvedfrom primitive stateto civilization and
culture,acquiringknowledgethroughthe masteringpf symbolic
waysof thinking andcommunicatinggoing beyondthe simple

in thevegetalandanimalworld.

Art, imaginationanddreamspon the otherhand,take the op-
positedirectionof ourtechnologicakvolution, they striveto de-
symbolizeour representationgrying to find the icon beyond
thesymbol,andtheindex undertheicon... Thedreamingactfor
exampletransformsour verbalthoughtsinto imagegiconicrep-
resentations)all full of hints (indexical representations).Joly,
1994]

Of course,de-symbolizingactivities allow us to look back
on our epoch,they offer us a necessaryeflectionon our time.
As digital evolution hasonly begun, it is no wonderthatindex-
ical andiconic representationtake an overwhelmingplacein
our computerervironments they areafterall naturalreactions
againstan excessve amountof symbolic abstractionin digital
systems Neverthelesspnemustunderstandhat purely indexi-
cal andiconic approachestrive backwards.

In summarythe dangeris to createa digital world thateven-
tually hasnothingmoreandnothinglessto offer thantheanalog

understandingf indexical andiconic signsoverly represented world we alreadyknow, becauseve tried sohardto imitateit.
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