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Abstract

Several initiativeshaveofferedpersonalizedelectronic servicesfor digital library users. However, mostof theseservices
donotprovideuserswith personalizedsharedWebenvironment,recommendersystemintegration,Weblink checkingmecha-
nismandtoolsthatextendthefunctionalityof Webbrowsers. MyLibrary at LosAlamosNationalLaboratory(LANL)provides
digital library users (asindividualsor groups)with a personalizedWebenvironmentwhile offeringall thesefeatures.MyLi-
brary @LANLis the resultof a project sponsoredby LANL Research Library, which provideselectronic servicesto LANL
users (scientists,students,staff, external users, etc). This article explainsthe motivationsfor the designand development
of thesystem,presentsan overview of theMyLibrary @LANLinitiative, summarizesMyLibrary’s features,briefly discusses
thetechnical solutionsadopted,describeshowthesystemis perceivedby its users andaddressessomeof thedirectionsfor
futuredevelopmentsof theproduct.

Keywords: Personalization,RecommenderSystems,Digital Libraries,RecommendationSystems,SpreadingActivation,
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1 Motivations that Drove the MyLibrary @LANL Project

At LANL ResearchLibrary, which focuseson digital informationservices,hasprovidednew productsandhasoffered
significantcommerciallyavailabledigital data,our usershave becomeoverwhelmedandfound it difficult not to get lost in
toomuchinformation.It is problematicto organizeWeblinks into categories,areasandgroupsthatarenaturalandinstinctive
for a wide varietyof users.A personalizedmodelfor our digital library wasdesirablefor severalreasons:theever growing
amountof informationprovidedto theusers,a multidisciplinaryclientele,thedesirefor a simpleWebdataorganizationand
theaim for apersonalenvironmentfor patronswith somevalue-addedfeatures.
Winter (1999)explainshow Webbasedpersonalizationservicescanbeusedto improvedigital library services.Indeed,due
to their specializedinterest,scientistsandstudentswho usetheLANL library’s resources,typically usethesameresources
overandoverandwouldbenefitfrom customization,interactivity andrecommendersystems.Ourmainreasonfor thedesign
anddevelopmentof anew onlineservice,eventhoughthemarkethasprovidedpersonalizeddigital servicesin otherformats,
is the inability of thoseformatsto meettheresearchneedsof our customers.Most of theavailableservicesdo not provide
userswith personalizedsharedWebenvironment,recommendersystemintegration,Weblink checkingmechanismandtools
thatextendthe functionalityof Webbrowsers,all availablein oneplace.On onehand,our systemis specificto thedigital
library environment,especiallyLANL’s. On theotherhand,the systemcouldfit theneedsof a largevarietyof customers,
providing functionalitiessuchassharedWeb environments,Web links checkingmechanismandtools thatextendtheWeb
browserfeatures.Imaginelibrary usersor standardcustomerswho canalsousethe MyLibrary interfacefor personalizing
online resourcesavailableat their library or at their company’s Web site. Theuserscouldselectto seelocal weather, local
movie theatershow times or sharebusinessinformation; the optionsare endless,and the bestpart is that the site could
automaticallybeupdatedeachtime they log into theiraccounts.
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2 Overview of MyLibrary @LANL

TheMyLibrary @LANL serviceallowsusersto setup, to collectandto organizegeneralWebresourcesor otherselected
informationcontainedon theResearchLibrary’s Website. This serviceallows for individualizedspaces,enhancedcontent
and ensuresthat the usersare using increasinglymore reliable and pertinentWeb data. MyLibrary gives the usersthe
opportunityto createandpopulatepersonalizedWeb environmentscalledlibraries. A personallibrary holdscategoriesor
divisionscalledfolders;thefoldersholdacollectionof links. TheMyLibrary @LANL organizationis similarto thedirectory
structureof systems,with librariesbeingcalleddirectories,foldersbeingsub-directoriesandWeblinks beingfiles. A shared
library in MyLibrary follows the samestructureandhasthe samecharacteristicsof a personallibrary. Moreover, a user
sharinga library with agroupof peopledefinesthepeoplewho canparticipateandwhattheir rightsshouldbe.MyLibrary’s
Weblink characteristicscouldbecomparedto Webbrowserbookmarks.Bookmarks,alsoknown asfavorites,areshortcuts
to Weblinks andassistusersin rememberingwhereto locateWebinformation.Bookmarksarenotdynamic;whenlinks stop
functioningor areupdated,bookmarksdonotchangeto aidtheuser. Thereis anesotericfeaturein theNetscapebrowserthat
will checkyour bookmarkfile to seeif a Weblink haschangedsinceit waslastvisited. This featureis calledupdatelinks.
Many peoplenever learnenoughto utilize theupdatefeatures.Bookmarkscanbeusefultools,but if yourdataexponentially
increases,it is beneficialto have a mechanismto organize,checkandrearrangebookmarks.MyLibrary @LANL links have
thecharacteristicof bookmarkswith theaddedfeaturesof quality, updateandflexibility .

2.1 MyLibrary @LANL Interface

Upon the initial login, a useris presentedwith a personallibrary, whosecontentandmessagesarebasedon thesubject
disciplinehe/shechoseat thesubscriptiontime.

Figure 1. MyLibrary interface

In orderto get the userstarted,we provide a library (Figure1) with default links in the selectedsubjectmatterdivided
into foldersaccordingto mediatypesthat couldbe selected(e.g. DatabasesandElectronic Journals(Ejournals),General
Reference, WebResourcesor PersonalWebLinks(Personal).At themoment,defaultsareselectedonly for thefirst threelisted
mediatypes.Currentlythemessagesectionis a spacewhereuserscanreadlibrary-relatedanddiscipline-relatedmessages
(e.g. a patroncould receive conference/workshopannouncementsor instructionalprograms).Theuserat this point is free
to addor deletelinks from his default setsof links, addfoldersfor the differentmediatypes,addother(privateor shared)
librariespertainingto othersubjectdisciplines,andcustomizehis Web browserprofile andsettings. In order to populate
the mediatypes(Databases,EjournalsandWeb Resources),the userhastwo options,browsing the mediatype titles by
subjectdisciplineor searchingthemby keyword. ThemediatypesthatareformedproduceWeblinks with checkboxoptions
allowing themto be selectedandadded.Whenaddinglinks for the PersonalandGeneralReferencefolders,the userhas
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theopportunityof choosingamongdifferentprotocols(http, https,ftp, mailto, news, telnet,file). TheEjournalsmediatype
helpsusersto stayinformedof new electronicjournalsavailableatLANL ResearchLibrary, from publishers.TheDatabases
andWebResourcesmediatypehelpsusersto usethepossibleelectronicdatabasesandWebinformationavailableat LANL
ResearchLibrary Website. All theEjournalsandDatabaseslinks areexportedfrom the local OnlineCatalog.All theWeb
links in MyLibrary arecheckedandif not functioningthey areupdatedwith usernotification.

3 Main Features of MyLibrary @LANL

The MyLibrary systemis designedso that library usersat any type of library cansearchthe LANL ResearchLibrary
databasesandtheWorld WideWebwith morefunctionality, withoutexpendingtheirtimeandeffort learningtheintricaciesof
thevariousWebbrowsers.MyLibrary alsooffersuserstheability tocreatepersonalWebbookmarks(bethey from theinternal
or externalWeb),interactwith theResearchLibrary, useaprotectionmechanismto accesstheirdata,usebookmarklets,have
theWeblinks checkedandupdatedif they arenot functioningandbenotifiedif any bookmarkchanges.Groupsof userswho
desireto shareinformationhave this option too. Thefollowing arerelevantMyLibrary @LANL featuresandthefirst three
areuniqueto MyLibrary @LANL:

1. Bookmarklets:Bookmarkletsaresimpletools that extendthe surf andsearchcapabilitiesof Web browsers. Book-
markletsareinteractivesmallpiecesof Javascriptcodethatarecontainedin a hyperlink;they canbebookmarkedand
run in thecontext of theWebbrowser. A bookmarkletcouldbeseenasabookmark,but insteadof storingastaticWeb
link it storesa command,a tiny program.Bookmarkletscanbeutilized in severalareasandwith differentpurposes,
suchasdirectaccessto searchengines,improvedbrowsernavigation,extractdatafrom a Web page,control cookies
andmany otherhandytools.

Figure 2. Adding a Web link to MyLibrary collection via Bookmarklets

Theeasiestway to launchbookmarkletsis have themstoredin thepersonaltoolbarof a Web browser. Thepersonal
toolbarin a Webbrowserprovidessimplifiedaccessto links, commands,andpagelocationinformation. It is located
below themenubar in thebrowserwindow. Besidesaddinglinks to webpages,you canaddJavaScriptmethodsthat
areactivatedwhenyou click on their correspondingbutton in the toolbar. For example,you canadda methodthat
opensa new window. To adda JavaScriptmethodto thepersonaltoolbar, you needto createa bookmarkanddefine
a commandfor that bookmark(insteadof a link). If a link is draggedto the personaltoolbarof a Web browser, the
functionalityof this link is readilyobtainablesincethelink resideson theuser’sbrowsertoolbar.

Example:
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<a href="javascript:void(window.open(’http://www.lanl.gov’))">WWW</a>

MyLibrary @LANL usesa bookmarklet(Figure 2) to easily add an external url to a folder within libraries. The
bookmarkletpassesthecurrentlyviewedurl to theMyLibrary server andthenaddsthis link to themediatypefolder
theuserhaschosen.

2. Sharedlibraries: Groupsof usersinterestedin sharingWebdatacando this by creatingsharedlibraries,definingthe
usersparticipatingin it andtheparticipantsrights(readonly or all).

3. Weblink checking:UnfortunatelyWeblinks frequentlystopfunctioning.An irritation for mostusersis that they are
unawareof a link failing until they try to useit. MyLibrary @LANL hasaddeda link checkingmechanismto its
design.Thelinks arecheckedona weeklybasisandtheuseris notifiedof a link change.

4. Userprofile customization:A userhasthe choiceto customizeMyLibrary interfaceby having the ability to choose
amongseveralcolor themes,to orderandrearrangelibraries,foldersandlinks.

5. Automaticdownloadandupdatesfor library selected(Databases,EjournalsandWebResources)resources:This fea-
turerecordslinks aswell asit hasthecapabilityto updateWorld WideWebdata(Personal).TheResearchLibrary has
approximately4,000electronicjournal titles, 200electronicdatabasesand500subjectbasedWeblinks. All theWeb
links areupdatedautomaticallyandperiodically.

6. Library or subjectdiscipline relatedmessages:MyLibrary’s designincludesa messagewindow for users. These
messagesare library andsubjectrelated. If a new physicsjournal is acquiredandif the userhasselecteda physics
discipline,themessageis displayedon theuser’s library.

7. Protectionmechanism:MyLibrary @LANL hasa protectionmechanismbasedon usernameandencryptedpassword
throughwhich any usercanlog in. Theserver storesonly encryptedpasswordsandif a userforgetshis password the
servercaninitiate anew one.

4 MyLibrary @LANL Architecture

This sectionpresentsthe architectureand the technicalsolution adoptedfor MyLibrary @LANL. This systemusesa
client-server architectureandis basedon anobject-orienteddesign.Thesoftwarearchitecturehasbeenimplementedusing
object-orientedPerl and Javascript (Web browser’s cross-platform,object-basedscripting languagefor client and server
applications). The databaseMySQL is an OpenSourceSQL Databaseand the OperatingSystemis Linux. MyLibrary
@LANL serviceat themomentcanbeaccessedthroughNetscapeandInternetExplorerbrowsers.Theserversupportsauser
concurrency controlmechanismandatomictransactions.Theserver consistsof severalmodules,suchas: library manager
(takescareof all the featuresof a library), folder manager(whosepurposeis theorganizationandmanipulationof folders
associatedto mediatypes),link manager(the managerfor Web links), databasemanager(it is in charge of the database),
stylesheetmanager(it handlesusercustomizedprofiles)andbookmarkletmanager(it managesbookmarklets).

5 User Perceptions

Thissectiondescribesaninterestingaspectof MyLibrary system,how thepersonalizationsystemis usedandperceivedby
its users,how they useit, how thesystemhasimprovedtheirresearchandwork time. Mostof MyLibrary @LANL usersmake
MyLibrary sitetheirstartinghomepagein theirWebbrowsers.Mainly thereasonfor thatis themajorityof theWeblinks the
ResearchLibrary offersarespreadoverdifferentmachinesanddomains;eventhoughtheWeblinks couldbebookmarked,it
is difficult for mostof theusersto organizeall of them.Thecategoriesor foldersarrangementofferedby MyLibrary system
providesuserswith somedefault links anda tabular organizationthat givesa dimensionalperspective which is preferred
to theverticalhierarchicalorderingof bookmarks.Theeasymechanismfor editing libraries,foldersandWeb links makes
MyLibrary moreattractiveandsimplerthantheequivalentfeaturesprovidedby Webbrowserfor bookmarks.Usersarevery
excitedaboutthe personalizationservice,becausethey canmadetheir choicesandthey canaccessthemextremelyeasily,
from anywhere,andall of themarein only onelocation.Otherusesof MyLibrary thathaveprovedextremelybeneficialare
its usefor outreachactivitiesandremoteaccess.UsingMyLibrary, librariansandcustomerscanpopulateademolibrary with
productsthatwouldbeof interestto thespecificaudience.
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It is agreatwayto pull togetherandshareall theproductswith interestedcustomersandalsoillustratethepowerof MyLibrary
atthesametime. Moreover, usershavefoundthisserviceveryusefulwhileworkingfromhomeorwhileaccessingit remotely,
becausethey caneasilyaccessany electronicjournalarticleandall their Weblinks they needwithout carryinganything. In
additionto theeasyaccessing,usersareenthusiasticaboutthebookmarkletfeature,becausemostof theinternalandexternal
Weblinks canbeaddedfrom anywhereto theirMyLibrary collectionquickly, effortlessly, smoothly. To sumup all theusers
comments,wecouldsaythatMyLibrary makesuser’s researchandwork timemoreefficient. In thewordsof oneuser, What
a fabulousidea!

6 Directions for Future Development of the Product

Futureenhancementswill expandtheinteractivecharacteristicsof MyLibrary @LANL in severaldirections:enrichment
of messagearea,userprofile customization,Web link checkingandvisualizationof not functioninglinks, andinteraction
with theJournalRecommenderSystem(JRS).

1. MyLibrary @LANL canbecomeaninteractiveenhancementof thelibrary’sstandardservicesby displayingautomated
messagesannouncingspecialevents,remindingthe library userof book duedates,allowing holdsandrecallsto be
placed,booksto berenewedandinterlibraryloanformsto befilled out.

2. TheMyLibrary @LANL interfacecouldalsoallow patronsfurtheruserprofilecustomizationby giving themtheability
to choosebackground,foreground,text, link colorandmany otherpossibleoptionsfor their browserstylesheet.

3. Weblink checkingandvisualizationof deadlinks: As statedearlier, links changeandoccasionallydie. At themoment
MyLibrary @LANL hasamechanismthatchecksfor deceasedlinks andnotifiesusersthroughemail;theenhancement
would beto displaythelink with a visualsymbolthatshows thestateof a link.

4. Interactionwith theJRS:CurrentlyMyLibrary usershave two optionsto populatetheEjournalsfoldersbrowsingthe
mediatype titles by subjectdisciplineor searchingthemby keyword. This searchfunctioncouldbeproblematicfor
userswhoarenotexpertin thedomainthey areinterestedin. A generalquerymayreturnanimpracticallylargenumber
of Ejournalresults,while morespecificqueriesrequiredomainspecificknowledgeof classificationsandterminology.
Thegoal is thereforenot only to helpusersto find relevantEjournals,but alsoto recommenda standardizedclassifi-
cationof their interestsfor futureretrieval sessions,usingJRS.TheJRSis basedon theuseof SpreadingActivation
(SA) (Anderson,1983)asanInformationRetrieval (IR) methodology(Pirolli, Pitkow, & Rao,1996). SA in IR relies
on networks of associative documentrelations,ratherthantext matchesagainstan individual document’s contentor
meta-data.As such,it canreturnrelevant resultsto associative queriesthatwould otherwisegeneratelargenumbers
of irrelevanttext matches.JRSletsusersentergeneralkey termsassociatively describingtheir interestsratherthanan
actualqueryto matchagainstjournal titles or abstracts.For example,a waterenergy querycould indicatetheuser’s
interestin hydrology. Oneotheradvantageof SA’srelianceonnetwork structureis that,giventheappropriateinterface,
it canbequeriedby lists of sampledocumentsimplementinga more like thesefunctionality. An associative network
of 472 journalswasgeneratedfrom temporalpatternsof usagederivedfrom the ResearchLibrary Web logs usinga
methodologyoutlinedin (Bollen, 2000). Eachof the journalswaslabeledwith its titles anda Library of Congress
Classification(LCC) asa classificationof its content.Userscanquerythesystemusinghighly generaldescriptionof
their interestandtheJRSrecommendsa list of relevantEjournals.

This systemwill shortlybeimprovedto respondto LCC asgeneraldescriptionsof journalcontent.TheJRSinterface
will consistof two lists. Usersmayselectanumberof LCC categoricaldescriptionsin thefirst list. Thesewill beinput
to the JRSthat will consequentlyreturna list of SA Ejournalrecommendations.This list will appearin the second
window whereuserscanindicatewhichof therecommendedEjournalsthey find interesting.This list canthenagainbe
fedinto theJRSto returnalist of LCC recommendationscorrespondingto theseEjournals.At any timein thisprocess,
a usercanadda recommendedjournalto oneof his/herMyLibrary folders.Thejournalor LCC recommendationwill
not rely on fixedclassification-journalrelations,but on theSA processgeneratingrelevantrecommendationsfor both
EjournalsandLCC. We expectthis interactive processto allow usersto discover not only possiblyrelevant journals
accordingto anexplicit categoricalindicationof theirinterests,but alsoto discovernew classificationsof their interests.

Figure3 showsanexampleof querythroughtheexistingJRSsystem.
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Figure 3. Querying by example via JRS service.

A userentersthequeryearth. TheJRSreturnsthelist of recommendationsdisplayedin screenshot1. Theresultsinclude
journal titles suchasFuel, Journal of AtmosphericandSolar-terrestrial PhysicsandTopology. Theuserwantsto fine-tune
theserecommendationsaccordingto his/herinterestin Tectonophysicsandselectedtheadd-queryitemprecedingthejournal
Tectonophysics.
Theoriginalearthqueryis expandedwith theTectonophysicsjournal,andanew setof recommendationsis generatedfor the
new query(shown in screenshot2). Theserecommendationshave changedaccordingto theadditionof theTectonophysics
journal. The list containsjournal recommendationsfor Pure and Applied Geophysics,Contributions to mineralogy and
petrology, etc.
TheuserdecidestheJournalof Vulcanology is mostrelevantto his/herinformationneeds,andselectstheretrieval hyperlink
associatedwith thejournalrecommendation.Theuseris thentakento thejournal’smainpageontheLANL ResearchLibrary
website(screenshot3) andhe/shecanaddthejournalto MyLibrary usingtheBookmarkletfeature.

7 Conclusion

The LANL ResearchLibrary strives to improve servicesto its usersby working with its digital productsto enhance
functionality. MyLibrary @LANL will continueto evolve and improve, basedon customeruse,comments,needsand
testing.
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