
A Metaphor Graphics Based Representation of Digital Libraries on the World Wide Web:
Using the libViewer to Make Metadata Visible

AndreasRauberandHaraldBina
Institut für Softwaretechnik,TechnischeUniversiẗatWien�
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Abstract
While methodsfor searching large digital libraries have

experiencedtremendousimprovementsrecently, interfacesto
such collectionsstill havea far wayto go.Mostinterfacesto
digital librariespresentthemselvesasvariousformsof sorted
lists, providing metadatainformation on the documentsin
textual form. Thisprohibits intuitive understandingof docu-
mentarchivesor websearch results.In thispaperwepresent
thelibViewer, a Java-baseduserinterfaceto digital libraries
using metaphorgraphicsto display information on the el-
ementsin a digital library in an intuitively understandable
way. Metadataon digital librariesbasedon theDublin Core
Initiative is mappedontoa setof metaphors to allow instant
recognitionandorientationin an unknowndocumentcollec-
tion, facilitating interactiveretrieval andexploration.

Keywords: InformationVisualization,Web-basedLibrary
Representation,InformationSpaceMetaphors

1. Introduction

Whenenteringa library or large-scalebookstore,in spite
of the overwhelmingamountof informationpresentin such
locationsusersusuallymanageto orient themselvesandfind
thewayto theirsectionof interestquiteeasily. Withoutbeing
ableto readthetitle of booksfrom thefardistance,notknow-
ing actuallywhereto find abookby aspecificauthoror even
without knowing a title or an authorof a book, most peo-
ple areableto locatethecorrespondinglibrary sectionwhen
lookingfor adictionary, apoemcollectionor astorybookfor
children.Oncethey foundthecorrespondingshelve,by scan-
ning thebookssortedthere,it is usuallyeasyfor themto tell
the ageof a book, the numberof timesit hasbeenusedbe-
fore(at leastin apublic library ratherthanin abookstore),as
well astheamountandtypeof informationto beexpectedin
thebookssimply by looking at them.Thecoverof thebook,
thetitle, typeof binding,theshapeof thebinding(brandnew
versuswell-usedandalmosttorn apart),thesizeof thebook,
color andotherpropertiesof an item on the shelve contain
a wealthof informationthat mostpeopleareaccustomedto
andableto interpretintuitively. Thusit is easyfor usto gain
anintuitiveoverview of thecontentsof a library andthetype
of informationpresent.

Takinga look at theemergingfield of digital libraries,we

are facedwith a somewhat different situation.While there
arecollectionsof digital dataof almostoverwhelmingsize,
representationof thosecollectionsfails to transportevenpart
of the informationin an intuitively understandableway. Re-
searchhasfocusedon searchingandretrieval of information
from suchcollections. However, the representationof these
searchresultsis usuallylimited to rankedlists, giving theti-
tle, the author, dateof last modificationandwhatever meta-
informationthereis available,leaving theuserwith alonglist
of text to readandto interpret.

In this paper we argue in favor of the utilization of
metaphorgraphicsfor the representationof digital informa-
tion to allow the userto get an instantoverview of the in-
formationavailable.Insteadof listing themeta-dataasa tex-
tual descriptionof the entriesin a digital collection,we use
metaphorgraphicsto visualizethis information in an intu-
itively interpretableway. We presentthe libViewer, a Java-
basedinterfacefor a digital library. It allows WWW-based
accessto documentcollectionsbasedon the Dublin Core
MetadataInitiative for digital libraries.Metadataattributes
aremappedonto a setof metaphorsto allow instantrecog-
nition and orientationin an unknown documentcollection.
Differenttypesof documents,rangingfrom books,journals
andtechnicalreportsto audioandvideo itemsaredepicted
asdifferenttypesof books,foldersandboxes,with the size
of thedocumentbeingencoded,for example,in thethickness
of the book,or languageasthe color of the binding. Using
theseanda setof further metaphorsallows us to view, un-
derstandandinterpretadigital collectionthewayweinteract
with conventionalcollections,incorporatingthewealthof in-
formationpresentin thephysicalappearanceof documents.

The remainderof this paperis organizedas follows. In
Section2 wegiveabrief review of work on library represen-
tationandinteractionwith digital documentcollections.The
setof metadataattributesfor digital libraries asdefinedby
the Dublin CoreMetadataInitiative andsomerelatedmeta-
dataprojectsarepresentedin Section3. Next, Section4 de-
scribesa set of metaphorsencounteredin conventional li-
braries,which can be usedas graphicalrepresentationsfor
the metadataof digital libraries.The libViewer interfaceis
presentedin Section5, demonstratingthebenefitsof visual-
izing metadatausinggraphicalmetaphors,followedby some
conclusionsin Section6.



2. Library Representation

With the massive increaseof the amountof information
available in digital form, sophisticatedmethodsfor deal-
ing and interactingwith electronicinformation repositories
weredeveloped.Researchin InformationRetrieval (IR) has
produceda numberof systemsallowing, apart from mere
databasesearchesfor titlesandauthors’names,full text scan-
ning of large text corpora,retrieving documentson specific
topicsor describingspecialconcepts[3, 4, 15].

While mostof thesemethodsallow theselectionof asub-
set of entriesof a digital library, we are still left with the
problemof (a) identifying thoseitems of interestfrom the
sometimesstill hugesubsetof itemsreturnedby searchen-
ginesand (b) locating relevant information whenno (more
detailed)querycanbe identifiedassuch.This problemcan
bedescribedasdocumentarchivebrowsingor archiveexplo-
rationasopposedto documentretrieval. In orderto beableto
browsea collectionof documentswe needit to bevisualized
in awaythatallowsusto getaninstantoverview of theinfor-
mationpresent.This necessityof anenhancedlibrary repre-
sentationhasbeenaddressedin a numberof projects,trying
to provideconvenientaccessto digital documentcollections.

Oneof thefirst applicationsof metaphorsin thedigital li-
braryarenais reportedin theBookhouseproject[10], where
a documentdatabaseis representedasa storehouseconsist-
ing of differentrooms.A numberof searchstrategiescanbe
followed,whichin turnareindicatedby variousimages,such
asaclock to searchby thetimedimension,aglobefor search
by geographiclocationof booksetc.

A setof variousvisualizationtechniquesfor information
retrieval andinformationrepresentationpurposeswasdevel-
opedatXeroxPARC aspartof theInformationVisualization
Project[14]. Informationisdepictedin a3-dimensionalspace
with thefocusbeingon theamountof informationbeingvis-
ible at onetimeandaneasilyunderstandablewayof moving
throughlargeinformationspaces.

To overcomethebasiclimitationsof theone-dimensional
ranked-listrepresentationsof mostsearchengines,wedevel-
opedthe SOMLib system[9, 13], a 2-dimensionalmapdis-
play which automaticallyorganizesa set of documentsby
their contents.The self-organizingmap(SOM) [6], a popu-
lar unsupervisedneuralnetwork model,is usedto producea
content-baseddocumentclustering.This approachhasbeen
usedin anumberof otherprojectsfor documentclassification
so far [5, 7, 8]. A web-basedinterfaceallows the interactive
explorationof documents,with thespatialorganizationof the
collectionallowing documentson similar topicsto befound
closeto eachother. ThiscapabilitymakestheSOMLibrepre-
sentationparticularlyusefulin digital library exploration.

At theCNAM library, a virtual reality systemis beingde-
signedfor the visualizationof the antiquarianSartiauxCol-
lection[2], wherethebindingof eachbookis beingscanned
andmappedinto a virtual 3-dimensionallibrary to allow the

userto experiencethelibrary asrealisticallyaspossible.
While all of thesemethodsaddressoneor the other as-

pect of document,library and information spacevisualiza-
tion, noneof theseprovidesthe wealthof informationpre-
sentedby a physicalobject in a library, be it a hardcover
book, a paperbackor a video tape,with all the information
thatcanbeintuitively told from its very looks.

What we would like to have is a way to representthe
meta-informationthat is available for documentsin a digi-
tal library andthatis importantfor understandingthecharac-
teristicsof thedocumentsin waythatis intuitively graspable.
CombiningaWWW-basedgraphicalrepresentationof adoc-
umentcollectionwith the automaticspatialorganizationof
theSOMLibsystem’sdocumentclusteringcapabilitiesallows
a library to beperceivedsimilar to a conventionalreal-world
library via any standardwebbrowser.

3. Metadata for Digital Libraries

In orderto beableto provideadditionalinformationabout
theentriesin a library, metadatais usedto describethevari-
ousitems. In conventionallibrariesweoftenfind separateli-
brarycataloguesfor thesevariousmetadataattributes,listing
booksby title, author, topic andsoon. In thefield of digital
libraries,ahugenumberof initiativesdealswith thedevelop-
mentof metadatastandardsfor digital collections.

As oneof theolderexamplesof suchmetadatadefinitions
for documentswemightconsidertheBibTeX system.14dif-
ferent typesof documentsare describedby a set of 24 at-
tributes,providing a wide rangeof metadatain a ratherflexi-
bleway.

One of the most extensive metadataformats is MARC
(MachineReadableCatalogueFormat),which originatedin
the1960’sasmeansof exchanginglibrary cataloguerecords.
It hasevolvedinto a numberof derivative standardslike the
USMARC in theUnitedStates,UNIMARC for international
library dataexchangeetc. It providesa highly complex set
of attributes for describingdocumentsand it is highly de-
velopedfor bibliographicandbibliographic-likedata.Albeit,
dueto its complexity, thecreationof correctMARC records
requirestrainedspecialists,limiting its applicationto profes-
sionallibrary organizations.

Oneof the mostpromisingstandardsfor digital libraries
is themetadatasetdevelopedby theDublin Core(DC) Meta-
dataInitiative (http://purl.oclc.org/dc/).It consistsof a setof
15 basicattributesusedto describedigital documents.While
the exact specificationof someattributesis not yet defined,
theattributesassuchhavebeenagreeduponandarenow be-
ing usedin a numberof projectsto describeanything from
webpagesto digital archives.Dueto spaceconsiderationswe
hereonly providethemostrelevantDC attributes:

� Title: Thenameof a resource.� Authoror Creator:Thepersonor organizationprimarily
responsiblefor creatingthe intellectualcontentof the



resource.� Publisher:The entity responsiblefor making the re-
sourceavailablein its presentform.� Date:Thedatetheresourcewasmadeavailable.� ResourceType: The category of the resource,suchas
homepage,novel, poem,working paper, technicalre-
port,essay, dictionary.� Format:Thedataformatof theresource,usedto identify
thesoftwareandpossiblyhardwarethatmightbeneeded
to displayor operatetheresource.� ResourceIdentifier:String or numberusedto uniquely
identify theresource.Examplesfor networkedresources
includeURLs,URNsor ISBN� Language:Languageof thecontentof theresource.

Due to its simplicity combined with its richness,the
Dublin Coreattribute setseemsto be a promisingmetadata
definitionfor digital libraries.

To provide further importantinformationto the userof a
digital library, allowing herto judgetherelevanceof a docu-
mentby its meregraphicalrepresentation,we addeda num-
berof additionalattributesto theDC metadatafollowing the
DCrecommendationsfor attributesetextensions.Thisallows
to accommodateinformationaccumulatedduring theopera-
tion of a digital library. Theadditionalattributesare

� TimesReferenced:Thenumberof timesa resourcewas
beingreferenced,i.e.beinglookedat andused.� LastTime Referenced:Thedatewhentheresourcewas
referencedfor thelasttime.� Location:Locationof the resourcein a grid-like book-
shelvebasedon e.g.thespatialclusteringof documents
providedby theSOMLibsystem.� Size:Sizein termsof pagesor bytesstoragespace.� Bookmark:A flag indicatingwhetherandwhich typeof
bookmark(color) is attachedto this resource.

4. Information Space Metaphors

In order to be able to visualizethe metadatapresentin
any digital library metadataattributesetwe needto identify
a setof metaphorsthat arewell understoodby beingeasily
identifyableand relating to propertiesknown from the real
world. Metaphorsshould(a) label theresourcessothatthey
becomeintuitively graspable,(b) measurethem,i.e. provide
quantitative information,(c) representor imitate reality and
(d) enlivenor decoratethelibrary representation[17]. Based
on thesepremiseswe identifieda setof metaphorsto visual-
ize thevariousmetadataattributesin a library setting,where
the mappingof attributesto metaphorsneedsto be flexible
enoughto allow personalizationof theresultingvisualization.
Amongthemetaphorsidentifiedwefind:

� RepresentationType:Eachpieceof work in a digital li-
braryneedsaphysicalrepresentation.A setof templates

is definedto represente.g.hardcoverbooks,paperbacks,
binders,manuscripts,boxes for audio,video andsoft-
warecomponentsor links to otherlibrariesto provide a
realisticvisualizationof library resources.� Color:Color, beingaverydominantfeature,canbeused
to representa varietyof attributesin a very distinguish-
ingway, suchaslanguage,publicationseries,genre,top-
ical classificationetc.� Size:Theamountof informationavailablein a book or
magazineis intuitively judgedfrom thesizeof thephys-
ical object,e.g.thenumberof pages.� Format:Formatconveys,next to thetypeof adocument,
a lot of informationon the genreof a document,con-
sidering,for example,oversizeformatbookssuchasan
atlasor art collectionbooksvs.smallpaperbacks.� Logo: Whenbrowsinga library, onerecognizesthe lo-
gos of well-known publishers,associatingthem with
specialtypesof publications.Thus,while makingtheli-
brary representationlook morerealisticandratherdec-
oratingte books,a lot of informationcanbe conveyed
usingacompany logo.� Text: Although the amountof text found on the spine
usually is limited to a few words,a walth of informa-
tion is providedby boththetext, suchastitle or authors
listing, as well as the type of text representation,like
differentfontsor font colors.� New Book:Booksandotheritemsthathavebeenadded
to a collection only recentlyusually can be identified
at largedistanceby their somewhatshiniercolor. Thus,
glareeffectsandreflectionscanbeusedto highlightcer-
tainentriesin acollection.� UsedBooks: Contraryto recentlyaddeditems,books
thathavebeenin a collectionfor a long time andwhich
arebeingconsultedfrequentlyshow somesignsof in-
tensiveusageby crippled,well-thumbedbindingsetc.� Dust:Whereasitemsin alibrary thatarefrequentlycon-
sultedtendto remainrather’clean’, dustusuallysettles
on booksthathavenot beenreferencedfor a long time.� Bookmarks:Similar to conventionalbookswe canuse
bookmarksof differentcolorsto markbooks.� Shelve Position:Whentakinga look at bookshelveswe
find, that booksthat arebeingusedfrequently, usually
arenot neatlyalignedwith all the otherbooksnearby,
but rathertendto standout. In termsof queryprocess-
ing, thismetaphormaybeusedto indicatetherelevance
of a resourcewith respectto a specificquery.� Location:Similar to conventionallibraries,resourceson
identicaltopicsshouldbelocatednext to eachother.

Basedonthesemetaphorswecandefineasetof mappings
of metadataattributesto bevisualized,allowing theeasyun-
derstandingof documents,similar to Chernoff facesfor mul-
tidimensionalspacerepresentation[1]. However, greatcare



mustbe taken in the selectionanddefinition of thesemulti-
functionalelements,so that theencodingscanbebrokenby
everyuser, avoiding thecreationof graphicalpuzzles[16].

5. libViewer: Visualizing Metadata

ThelibViewer1 is aUserInterfaceto adigital libraryusing
Dublin Corebasedmetadatadescriptions.It is implemented
asa Java-Applet allowing the simple representationof and
interactionwith documentarchivesvia theWorld WideWeb.
In its currentversionthemetaphorsidentifiedabove areim-
plementedto allow a flexible mappingof metadataattributes
to graphicalrepresentationsin orderto bestsuit therequire-
mentsof the useraswell as the resourcespresentin the li-
brary. Thus,anumberof mappingscanbedefinedto optimize
the representationfor the requirementsof a digital library,
rangingfrom a ratherrealisticrepresentationof the itemsin
the library to a more abstractone designedfor specialex-
plorationpurposes.A setof 2 shelvesis usedto displaythe
booksin a library setting.By default the itemsin the library
areput on the shelve in the order they areprovided by the
library system,listing thetitlesof thebooksasshelve labels.
Usedin connectionwith the SOMLib documentclustering
system[12], labelsautomaticallyextractedusingthe Label-
SOMmethod[11] canbeusedto describethecontentsof the
variousdocumentsin aspecificdocumentcluster, i.e.shelve.

Figure1 providesa samplerepresentationof a digital li-
brarycontaininganumberof books,technicalreports,papers
andmultimediaresourcesaswell ashypertext links. Thevar-
iousdocumenttypescanbeeasilyidentified,like,e.g.thelib-
ViewerandsomViewertechnicalreportsin greenbinders,the
4 different Langenscheidtdictionariesas yellow hardcover
booksor variouspaperbackbookspublishedby e.g.Springer.
They are createdby assigningeachresourcetype a corre-
spondingdocumenttype representation.In the given exam-
ple, both journal papersas well as conferencepapersare
mappedonto the paperrepresentationmetaphor. The differ-
encebetweenconferenceandjournal papersis indicatedby
theircolorwith thelatterappearingin adarkercolor thanthe
white conferencepapers.Technicalreportsas well as doc-
umentationsare mappedto the binder metaphorwith their
subdivisionin thisparticularmappingbeingindicatedby dif-
ferentverticalsizesof thebinders.Thus,thehierarchyof doc-
umenttypesdefinedin theDC metadatacanbemappedonto
ahierarchyof metaphoricalrepresentations.

Further attributes are mapped in a similar fashion,
e.g.having thelogo identify thepublisherof a bookif a cor-
respondinglogo is available (e.g. Springer, Langenscheidt,
Vieweg), or having the thicknessof the binding represent
the sizeof the underlyingresourceasfor the differentLan-
genscheidtDictionaries.Anotherstraight-forwardmappingis
provided by the degreeto which dust hasaccumulatedon
the backof the books,rangingfrom a few dustparticlesto

1A prototypeof the libViewer is availableathttp://www.ifs.tuwien.ac.at/ifs/research/ir/libViewer

Figure 1. libViewer: Visualizing metadata of documents in a digital library

a spider-web covering half of a book that hasnot beenref-
erencedfor a long time,asit is thecasefor thesecondbook
in the lower shelve. On the otherhand,the last book in the
lower shelve is clearly identified as being frequentlyrefer-
enceddueto its ratherdistorted,well-thumbedbinding indi-
catingits frequentuse.Furthermore,somebookslikethefirst
onein theupperandlowershelveaswell asmostbindersare
not alignedwith the backsof all the otherbooks,indicating
that they have beenrecentlyusedandnot beenput back in
placeappropriately, makingthemstandout from all theother
booksandthuspromotingeasier‘re-usage’.Contraryto that,
somebookslike the third in the uppershelve or the second
in thelower shelvehave beenpushedfar into thebackof the
shelves due to not having beenreferencedrecently. Albeit
hardlynoticablein theprintedrepresentation,wefind ahigh-
lighting glarein thefirst bookin theuppershelve, indicating
thefactthatit wasaddedto thelibrary only recently.

In order to producea realistic visualization,a more so-
phisticatedmappingof metadataattributesto metaphorswas
specifiedfor someattributes in this library representation.
Apart from the simple one-to-onemappingslike resource
type to representationtype, resourcesize to representation
sizeandpublisherto logo,we chosea combinedmappingof
documenttypeandpublisherto e.g.definethecolor of some
booksin thelibrary, suchastheLangenscheidtDictionaries,
which have a yellow binding in the real world. Anotherex-
ample,in which casetheresourcetypedefinesboththedoc-
umenttype aswell as the color, is representedby the mas-
tertheses,which, apartfrom beinghardcover books,usually
canbe easily identifiedby their black color andthe logo of
theUniversityof Technology, beinglistedasthepublisher.

Pleasenote, that, althoughpossible,it is not the goal of
this systemto representa library asrealisticallyaspossible
in termsof makingall bookslook like their realworld coun-
terparts.Rather, we want to createa metaphoricalrepresen-
tation which is optimizedfor exploration and intuitive un-
derstandingof documentcollectionsor searchresults.These
mappingscandiffer for the specificinformationandexplo-



Figure 2. libViewer: Digital library representation sorted by resource type.

rationneedsaswell asfor differentinformationrepositories.
Thus,the mappingdescribedin this exampleis just oneout
of many thatarepossible.For adifferentcollectionwemight
wantto mapthelanguageof thedocumentsto thecolor in the
representationtoclearlyidentify foreignlanguagebooks.An-
otherpossibilitywouldbeto assignthecolorsof booksbased
on their year of publication,making the variousentriesin
e.g.a journalcollectionor newsmagazinearchiveintuitively
visibleevenwhenthey arenot sortedby date.Thealignment
of booksmay be usedto indicatethe relevanceof a certain
item in thecollectiontowardsa queryfor the representation
fo searchresults.However, caremustbetakenwith themap-
pingdefinitionin orderto allow thegraphicalrepresentations
to actuallyserveasmetaphorsin theliteral sense.

Apart from simply representinga staticlibrary, bookscan
be sortedandarrangedfollowing differentcriteria.Figure2
representsthe samelibrary sortedby publisher. Again, we
canclearlyidentify thefeaturesdiscussedbefore,allowing us
to judgewhich book containshow muchinformation,when
andhow oftenit wasusedetc.

In orderto provide moreinformationon resourcesin the
library that cannotbe visualizedusingthe metaphorsavail-
able(e.g.shortabstracts,keywords),detailedmetadatainfor-
mation can be viewed in a separatedetailswindow as the
mousepointermovesacrossthe items on the shelves.Fur-
thermore,clicking onany of theitemsopenstheresourceif a
link to theelectronicallyavailableversionis providedin the
resourcemetadataentry anda viewer for the corresponding
typeof resource(file viewer, audioplayeretc.)is defined.

While thebasicdocumentstylesimplementedin thecur-
rentversionconcentrateontext documentrepresentationpro-
viding a somewhatsimplifiedrepresentationfor all otherre-
sourcetypes,more sophisticatedgraphicstylescan be de-
finedfor varioustypesof audio,videoandimagefiles.Thus
thelibrary representationcanbetailoredto therequirements
of any digital library collection. While the current imple-
mentationallows only low-level interactionwith the library
collection,more sophisticatedmethodsfor queryingthe li-

brary aswell asdisplayingit at a lower level of detail from
largerdistance,allowing the userto get an instantoverview
over a large collection,areunderinvestigation.Sucha rep-
resentationcan then serve as a sophisticatedinterfaceto a
document-clusterbasedinformation archive representation
like theSOMLibdigital library system.

6. Conclusions

WehavepresentedaWeb-basedvisualizationtool for dig-
ital libraries.Contraryto mostcurrentapproaches,largedoc-
umentcollections,be it a library as suchor the result of a
query to a searchengine,are not depictedas ranked lists
of titles,with additionalinformationlike documenttype,au-
thor, size,etc.beingprovidedastextualdescriptions.Rather,
well-known graphicalmetaphorsareusedto producean in-
tuitively understandablerepresentationof themetadataof the
documents.This type of informationspacevisualizational-
lowsintuitiveandstraightforwardanalysisof largedocument
collection,providing anidealsettingfor interactivebrowsing
andexploration.In connectionwith thedocumentclustering
providedby theSOMLibsystem,the libViewer canbeused
to provide user-centeredvisualizationof digital information
repositoriesandsearchresultsvia theWorld WideWeb.
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