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Abstract

Several initiatives haveoffered personalizecelectionic servicedor digital library uses. However, mostof theseservices
do not provide useis with personalizedsharedWeb ernvironmentrecommendesystemntegration, Weblink chedking meda-
nismandtoolsthat extendthefunctionalityof Webbrowses. MyLibrary at LosAlamosNationalLaboratory (LANL) provides
digital library usess (asindividualsor groups)with a personalizedAeb ervironmentwhile offering all thesefeatues. MyLi-
brary @LANL s the resultof a project sponsoed by LANL Reseath Library, which provideselectionic servicesto LANL
uses (scientists studentsstaf, external uses, etc). This article explainsthe motivationsfor the designand development
of the systempresentsan overview of the MyLibrary @ LANLIinitiative, summarizedlyLibrary’s featues,briefly discusses
thetedhnical solutionsadopted describeshow the systeris perceivedby its uses and addressesomeof the directionsfor
future developmentsf the product.

Keywords: PersonalizationrRecommendeBystemspigital Libraries,RecommendatioBystemsSpreadingActivation,
BookmarkletsShared_ibraries.

1 Motivationsthat Drovethe MyLibrary @L ANL Project

At LANL Research.ibrary, which focuseson digital information serviceshasprovided new productsand hasoffered
significantcommerciallyavailabledigital data,our usershave becomeoverwhelmedandfoundit difficult notto getlostin
toomuchinformation.It is problematico organizeéWeblinks into cateyories,areasandgroupsthatarenaturalandinstinctive
for awide variety of users.A personalizeanodelfor our digital library wasdesirablefor severalreasonsthe ever growing
amountof informationprovidedto the users a multidisciplinaryclientele the desirefor a simpleWeb dataorganizationand
theaim for apersonakrvironmentfor patronswith somevalue-addedeatures.

Winter (1999)explainshow Webbasedpersonalizatioservicescanbe usedto improve digital library services.Indeed,due
to their specializednterest,scientistsandstudentsvho usethe LANL library’s resourcestypically usethe sameresources
overandoverandwould benefitfrom customizationinteractvity andrecommendesystemsOur mainreasorfor thedesign
anddevelopmenbf anew onlineservice gventhoughthe markethasprovidedpersonalizedigital servicesn otherformats,
is the inability of thoseformatsto meetthe researcineedsof our customersMost of the availableservicesdo not provide
userswith personalizegharedNeb ervironment,recommendesystemintegration,Weblink checkingmechanismandtools
thatextendthe functionality of Web browsers,all availablein oneplace. On onehand,our systemis specificto the digital
library ervironment,especiallyLANL’s. On the otherhand,the systemcould fit the needsof a large variety of customers,
providing functionalitiessuchassharedweb ervironments Web links checkingmechanisrmandtools that extendthe Web
browserfeatures.Imaginelibrary usersor standarcdcustomeravho canalsousethe MyLibrary interfacefor personalizing
onlineresourceswvailableat their library or at their compaly’s Web site. The userscould selectto seelocal weatheylocal
movie theatershov times or sharebusinessinformation; the optionsare endlessand the bestpartis that the site could
automaticallybe updatedeachtime they log into theiraccounts.



2 Overview of MyLibrary @LANL

The MyLibrary @LANL serviceallows userso setup, to collectandto organizegeneraMebresource®r otherselected
informationcontainedon the Research.ibrary’s Web site. This serviceallows for individualizedspacesenhanceaontent
and ensureghat the usersare using increasinglymore reliable and pertinentWeb data. MyLibrary givesthe usersthe
opportunityto createand populatepersonalizedVeb ervironmentscalledlibraries. A personalibrary holds cateyoriesor
divisionscalledfolders;thefoldersholdacollectionof links. TheMyLibrary @LANL organizatioris similarto thedirectory
structureof systemswith librariesbeingcalleddirectoriesfoldersbeingsub-directorieandWeblinks beingfiles. A shared
library in MyLibrary follows the samestructureand hasthe samecharacteristicef a personalibrary. Moreover, a user
sharinga library with a groupof peopledefinesthe peoplewho canparticipateandwhattheir rights shouldbe. MyLibrary’s
Weblink characteristiceould be comparedo Web browserbookmarks.Bookmarks alsoknown asfavorites,areshortcuts
to Weblinks andassistusersin rememberingvhereto locateWebinformation.Bookmarksarenotdynamic;whenlinks stop
functioningor areupdatedbookmarksdo not changeo aidtheuser Thereis anesoterideaturein the Netscapdrowserthat
will checkyour bookmarkfile to seeif a Weblink haschangedsinceit waslastvisited. This featureis calledupdatelinks.
Many peopleneverlearnenoughto utilize theupdatefeatures Bookmarkscanbe usefultools, but if your dataexponentially
increasesit is beneficialto have amechanisno organize checkandrearrangédookmarks MyLibrary @LANL links have
thecharacteristiof bookmarkswith the addedfeaturesof quality, updateandflexibility .

21 MyLibrary @LANL Interface

Upontheinitial login, a useris presentedvith a personalibrary, whosecontentand messgesarebasedon the subject
disciplinehe/shechoseat the subscriptiortime.
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Figure 1. MyLibrary interface

In orderto getthe userstarted,we provide a library (Figure 1) with default links in the selectedsubjectmatterdivided
into foldersaccordingto mediatypesthat could be selectede.g. Databasesand Electronic Journals (Ejournals),Geneal
Refeence WebResoucesor Personal\WebLinks(Personal) At themomentdefaultsareselectednly for thefirst threelisted
mediatypes. Currentlythe messageaectionis a spacewhereuserscanreadlibrary-relatedanddiscipline-relatednessages
(e.g. a patroncould receize conference/arkshopannouncementsr instructionalprograms).The userat this pointis free
to addor deletelinks from his default setsof links, addfoldersfor the differentmediatypes,addother (privateor shared)
libraries pertainingto other subjectdisciplines,and customizehis Web browser profile and settings. In orderto populate
the mediatypes(DatabasesEjournalsand Web Resources)the userhastwo options, browsing the mediatype titles by
subjectdisciplineor searchinghemby keyword. The mediatypesthatareformedproduceWeblinks with checkboxoptions
allowing themto be selectedand added. Whenaddinglinks for the Personabind GeneralReferencdolders,the userhas



the opportunityof choosingamongdifferentprotocols(http, https,ftp, mailto, news, telnet,file). The Ejournalsmediatype
helpsusergo stayinformedof new electronicjournalsavailableatLANL Researclvibrary, from publishersThe Databases
andWeb Resourcesnediatype helpsusersto usethe possibleelectronicdatabaseandWebinformationavailableat LANL
Researchibrary Website. All the Ejournalsand Databaset$inks areexportedfrom thelocal Online Catalog.All the Web
links in MyLibrary arechecledandif notfunctioningthey areupdatedwith usernotification.

3 Main Featuresof MyLibrary @LANL

The MyLibrary systemis designedso that library usersat ary type of library cansearchthe LANL Research.ibrary
databaseandthe World Wide Webwith morefunctionality, withoutexpendingtheirtime andeffort learningtheintricaciesof
thevariousWebbrowsers.MyL ibrary alsooffersusergheability to createpersonalWebbookmarkgbethey from theinternal
or externalWeb),interactwith the Researclvibrary, usea protectionmechanisnto accessheir data,usebookmarkletshave
theWeblinks checledandupdatedf they arenotfunctioningandbe notifiedif any bookmarkchangesGroupsof usersvho
desireto shareinformationhave this optiontoo. The following arerelevantMyLibrary @LANL featuresandthefirst three
areuniqueto MyLibrary @LANL:

1. Bookmarklets:Bookmarkletsare simpletools that extend the surf and searchcapabilitiesof Web browsers. Book-
markletsareinteractive smallpiecesof Javascriptcodethatarecontainedn a hyperlink;they canbe bookmarledand
runin thecontext of theWebbrowser A bookmarklettouldbe seenasabookmark but insteadof storinga staticWeb
link it storesa commanda tiny program.Bookmarkletscanbe utilized in severalareasandwith differentpurposes,
suchasdirectaccesgo searchenginesjmproved browsernavigation, extract datafrom a Web page,control cookies
andmary otherhandytools.
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Figure 2. Adding a Web link to MyLibrary collection via Bookmarklets

The easiestvay to launchbookmarkletds have themstoredin the personatoolbarof a Web browser The personal
toolbarin a Web browserprovidessimplified accesgo links, commandsand pagelocationinformation. It is located
belon the menubarin the browserwindow. Besidesaddinglinks to web pagesyou canaddJavaScriptmethodshat
are activatedwhenyou click on their correspondinduttonin thetoolbar For example,you canadda methodthat
opensa new window. To adda JavaScriptmethodto the personatoolbar, you needto createa bookmarkanddefine
a commandfor that bookmark(insteadof a link). If alink is draggedto the personatoolbarof a Web browser, the
functionality of thislink is readily obtainablesincethelink residesonthe users browsertoolbar

Example:



<a href="javascript:voi d(w ndow. open(’ http://ww. | anl.gov’))">WW&/ a>

MyLibrary @LANL usesa bookmarklet(Figure 2) to easily add an external url to a folder within libraries. The
bookmarkletpasseshe currentlyviewed url to the MyLibrary sener andthenaddsthis link to the mediatype folder
theuserhaschosen.

2. Sharedibraries: Groupsof usersinterestedn sharingWeb datacando this by creatingsharedibraries,definingthe
usergparticipatingin it andthe participantgights (readonly or all).

3. Weblink checking:UnfortunatelyWeb links frequentlystopfunctioning. An irritation for mostusersis thatthey are
unawvare of a link failing until they try to useit. MyLibrary @LANL hasaddeda link checkingmechanisirto its
design.Thelinks arechecledon aweeklybasisandthe useris notified of alink change.

4. Userprofile customization:A userhasthe choiceto customizeMyLibrary interfaceby having the ability to choose
amongseveralcolorthemesto orderandrearrangdibraries,foldersandlinks.

5. Automaticdownloadandupdatedor library selectedDatabased;journalsandWeb ResourceshesourcesThis fea-
turerecorddinks aswell asit hasthe capabilityto updateéWorld Wide Webdata(Personal)The Researclibrary has
approximately4,000electronicjournaltitles, 200 electronicdatabaseand 500 subjectbased/NVeblinks. All the Web
links areupdatedautomaticallyandperiodically

6. Library or subjectdiscipline relatedmessagesMyLibrary’s designincludesa messagevindow for users. These
messageare library andsubjectrelated. If a new physicsjournalis acquiredandif the userhasselecteda physics
discipline,the messagés displayedon theuserslibrary.

7. ProtectionrmechanismMyLibrary @LANL hasa protectionmechanisnbasedn usernameandencryptedbassverd
throughwhich ary usercanlog in. Thesener storesonly encryptechassverdsandif a userforgetshis passverd the
sener caninitiate anew one.

4 MyLibrary @LANL Architecture

This sectionpresentghe architectureand the technicalsolution adoptedfor MyLibrary @LANL. This systemusesa
client-serer architectureandis basedon an object-orientedlesign. The softwarearchitecturehasbeenimplementedising
object-orientedPerl and Javascript (Web browsers cross-platform,object-basedscripting languagefor client and sener
applications). The databasevlySQL is an Open SourceSQL Databaseand the OperatingSystemis Linux. MyLibrary
@LANL serviceatthemomentcanbeaccessethroughNetscapendinternetExplorerbrowsers.Thesener supportsauser
concurreng control mechanismandatomictransactionsThe sener consistsof several modules suchas: library manager
(takescareof all the featuresof a library), folder manageiwhosepurposeis the organizationand manipulationof folders
associatedo mediatypes),link managei(the manageifor Web links), databasenanagef(it is in chage of the database),
stylesheetmanage(it handlesusercustomizedrofiles)andbookmarkletmanagefit manage®ookmarklets).

5 User Perceptions

This sectiondescribegninterestingaspecbf MyLibrary systemhow thepersonalizatiosystems usedandpercevedby
its usershow they useit, how thesystemhasimprovedtheirresearctandwork time. Mostof MyLibrary @LANL useranake
MyLibrary sitetheir startinghomepagein their Webbrowsers.Mainly thereasorfor thatis themajority of theWeblinks the
Researcliibrary offersarespreadver differentmachinesanddomainseventhoughthe Weblinks couldbebookmarled, it
is difficult for mostof theusersto organizeall of them. The cateyoriesor foldersarrangementfferedby MyLibrary system
providesuserswith somedefault links and a takular organizationthat gives a dimensionalperspectie which is preferred
to the vertical hierarchicalorderingof bookmarks.The easymechanisnfor editing libraries,foldersandWeb links makes
MyLibrary moreattractve andsimplerthanthe equivalentfeatureprovidedby Web browserfor bookmarksUsersarevery
excited aboutthe personalizatiorservice,becausahey canmadetheir choicesandthey canaccesshemextremelyeasily
from anywhere,andall of themarein only onelocation. Otherusesof MyLibrary thathave provedextremelybeneficialare
its usefor outreachactivities andremoteaccessUsingMyLibrary, librariansandcustomerganpopulateademdlibrary with
productsthatwould be of interestto the specificaudience.



It isagreatwayto pull togethelandshareall theproductswith interestedustomersndalsoillustratethepowerof MyLibrary
atthesamdime. Moreover, usershavefoundthis servicevery usefulwhile working from homeor while accessingt remotely
because¢hey caneasilyaccessary electronicjournalarticle andall their Web links they needwithout carryingarnything. In
additionto theeasyaccessingusersareenthusiasti@boutthe bookmarklefeature becausenostof theinternalandexternal
Weblinks canbe addedfrom anywhereto their MyL.ibrary collectionquickly, effortlessly smoothly To sumup all theusers
commentswe couldsaythatMyLibrary makesusers researctandwork time moreefficient. In thewordsof oneuser What
afabulousidea!

6 Directionsfor Future Development of the Product

Futureenhancementwill expandtheinteractive characteristicef MyLibrary @LANL in severaldirections:enrichment
of messagearea,userprofile customization\Web link checkingand visualizationof not functioninglinks, andinteraction
with the Journal RecommendeBysten{JRS).

1. MyLibrary @LANL canbecomeaninteractive enhancemerdf thelibrary’s standardervicedy displayingautomated
messageannouncingspecialevents,remindingthe library userof book due dates,allowing holdsandrecallsto be
placedbooksto berenavedandinterlibraryloanformsto befilled out.

2. TheMyLibrary @LANL interfacecouldalsoallow patronsurtheruserprofile customizatiorby giving themtheability
to choosebackgroundforeground text, link colorandmary otherpossibleoptionsfor their browserstyle sheet.

3. Weblink checkingandvisualizationof deadinks: As statedearlier, links changeandoccasionallydie. At themoment
MyLibrary @LANL hasamechanisnthatchecksor deceasetinks andnotifiesuserghroughemail;theenhancement
would beto displaythelink with avisualsymbolthatshavs the stateof alink.

4. Interactionwith the JRS:CurrentlyMyLibrary usershave two optionsto populatethe Ejournalsfoldersbrowsingthe
mediatypetitles by subjectdisciplineor searchinghemby keyword. This searchfunction could be problematicfor
usersvhoarenotexpertin thedomainthey areinterestedn. A generauerymayreturnanimpracticallylargenumber
of Ejournalresultswhile morespecificqueriesrequiredomainspecificknowledgeof classificationandterminology
The goalis thereforenot only to help usersto find relevant Ejournals,but alsoto recommendh standardizedlassifi-
cationof their interestsfor future retrieval sessionsusingJRS.The JRSis basedon the useof SpreadingActivation
(SA) (Anderson,1983)asan InformationRetrieval (IR) methodology(Pirolli, Pitkow, & Ra0,1996). SAin IR relies
on networks of associatie documentrelations,ratherthantext matchesagainstan individual document$ contentor
meta-data.As such,it canreturnrelevantresultsto associatie queriesthat would otherwisegeneratdarge numbers
of irrelevanttext matchesJRSletsusersentergenerakey termsassociatiely describingtheir interestgatherthanan
actualqueryto matchagainstournaltitles or abstracts For example,a waterenegy querycouldindicatethe users
interestin hydmology. Oneotheradvantageof SAsrelianceon network structureis that,giventheappropriatenterface,
it canbe queriedby lists of sampledocumentsmplementinga motre like thesefunctionality. An associatie network
of 472 journalswasgeneratedrom temporalpatternsof usagederived from the Research.ibrary Web logs usinga
methodologyoutlinedin (Bollen, 2000). Eachof the journalswas labeledwith its titles anda Library of Congress
ClassificationLCC) asa classificatiorof its content.Userscanquerythe systemusinghighly generaldescriptionof
their interestandthe JRSrecommenda list of relevantEjournals.

This systenwill shortlybeimprovedto respondo LCC asgeneraldescriptionf journalcontent.The JRSinterface
will consistof two lists. Usersmayselectanumberof LCC categyoricaldescriptionsn thefirstlist. Thesewill beinput
to the JRSthatwill consequentlyeturna list of SA EjournalrecommendationsThis list will appearin the second
window whereuserscanindicatewhich of therecommende#journalsthey find interesting.Thislist canthenagainbe
fedinto theJRSto returnalist of LCC recommendationsorrespondingo theseEjournals.At ary timein thisprocess,
ausercanaddarecommendegburnalto oneof his/herMyLibrary folders. Thejournalor LCC recommendatiowill
not rely on fixed classification-journatelations,but on the SA procesgieneratingelevantrecommendationor both
EjournalsandLCC. We expectthis interactive procesdo allow usersto discover not only possiblyrelevantjournals
accordingo anexplicit categoricalindicationof theirinterestsput alsoto discovernew classification®f theirinterests.

Figure3 shavs anexampleof querythroughthe existing JRSsystem.
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Figure 3. Querying by example via JRS service.

A userenterghequeryearth The JRSreturnsthelist of recommendationdisplayedn screenshot. Theresultsinclude
journaltitles suchasFuel, Journal of Atmospheriand Solarterrestrial Physicsand Topolagy. The userwantsto fine-tune
theserecommendationaccordingo his/herinterestin Tectonophysicandselectedheadd-quenyjitem precedinghejournal
Tectonophysics.

Theoriginal earthqueryis expandedvith the Tectonophysicpurnal,anda new setof recommendationis generatedor the
new query(shavn in screensho®). Theserecommendationkave changedaccordingto the additionof the Tectonophysics
journal. The list containsjournal recommendation$or Pure and Applied GeophysicsContributionsto minerlogy and
petrology, etc.

Theuserdecideghe Journal of Vulcanolayy is mostrelevantto his/herinformationneedsandselectgheretrieval hyperlink
associatedvith thejournalrecommendationTheuseris thentakento thejournal'smainpageonthe LANL Researchibrary
website (screensho8) andhe/shecanaddthejournalto MyLibrary usingthe Bookmarkletfeature.

7 Conclusion

The LANL Research.ibrary strivesto 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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