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lnnovationinteclm0logy，teStbeds，andtooIsdevelopmentmarksthe丘rstdecadeof  

digita11ibraryresearch・Asanemerglng点eld，thisisanormalandexpectedpathofgrowth．The  

Visionofthelibrariesofthefuture，however，POintstoaroleofhelpingtotranSfbrmthesocietyin  

virtual1ya11aspectsoflifb・ThispaperdiscussesthemanyChallengesoftheinfbrmationsociety  
andarguesfbrare－0rientationofthefutureresearchinordertofhcilitatethattranSfbrmation．  

WhiletheperspectivepresentedhereismainlybasedonactivitiesintheUnitedStates，future  

directionscallfbref払rtsacrossnational，Culturalborders．   

Rb，WOl・ds：digitallibraries，SOCietalchallenges，tranSfbrmationprocess，reSearChagenda，local  

VS．globalreach  

Asafieldofstudy，Digita11ibrariesresearchdidnotfbrmallybeginuntilaboutadecade  

ago，thoughmanyoftheingredientsandrelatedteclm0logleSWerelonglnPlacethen．Intheearly  

1990s，theU．S．governmentlaunchedajointagencyresearchprogramledbytheNational  

ScienceFoundation（NSF），alongwiththeNationalAeronauticsandSpaceAdministration  

押ASA）andtheDefbnseAdvancedResearchPr可ectsAge？Cy（DARPA）・Muchoftheacademic  
researche爪）rtSintheU．S．undertheauspICeSOfthatinitiatlVeandothereffbrtsthatfbllowed  

aroundtheworldshareda“vision”forthelibraryofthefuture．   

乃g肋′♪gcα血J♪〝椚γ加わ〃わ如加〃J咽′加〝∂γα′わ〃  

Thisarticulatedvisionfbra”DigitalLibrary”hasthefbllowlngCharacteristics：  

・Itisadistributedknowledgenetwork，COnneCtlnginfbrmation，teChnologleS，andpeople・   

・Itisasetofenablingmulti－mediateclm0logleStranSformlngCO11ectionsofmaterials丘om  
books，muSic，Videos，muSeumartifactsandothercontentmaterialsintodigital  

infbrmationresourcesthatareeasilyaccessible．   

・Itisasetofnewinfbrmationservicesthatemichthesocietythroughimproved  
CaPabilitiesinpubliceducation，healthcare，COrrmerCe，tranSPOrtation，andthe  

managementofgovernmentamongothers．   

●Itisalibrarywithoutwalls，OPen24hoursadayandisaccessiblewherethenetworkis・   

・AdigitallibrarylSSimultaneouslypersonal，Public，andubiquitous・  

＊TheauthoriscurrentlyaVisitingResearCherintheSchoolofLibraryandhfbrmationScience  
attheUniversityofTsukuba・HeisaVicePresidentforResearchwiththeWorldTechnology  
EvaluationCenter，hc．inBaltimore，Maryland，USA；http：〟www・WteC・Org・  
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Simpleyetencompasslng，thisvisionremainsvalidasasharedgoalfbrtheresearch  

COmmunityevenadecadelatertoday．Inthespanofthetenyears，initiallyfueledbythejoint－  

agencyprogramintheU．S．andlaterbyconcertedeffbrtsworldwide，theresearchindigital  

librarieshastakenonadeliberatepathofgrowth，diversity，andtransition・Duringthenrstphase  

OftheresarChinitiative，knownasDLI－1丘om1994－1998［1］，thefocuswasonthecore  

technologleS．ThisstrategylStOdealwiththeteclmicalissuesandin丘astruCtureSneCeSSaryfbr  

buildingdigitallibrariesasaknowledgenetwork，enablerofmulti－mediateclm0logleS，neWand  

novelinfbrmationservices，andaubiqultOuSPlatfbrmfbrpublicinfbrmationaccess．The  

PrOgramSelectedsixmqjoruniversity－industryresearchconsortia，eXPloringavarietyoftechnical  

issuesattheintersectionofcomputing，COmmunicationsandcontentmanagementfbrnext  

generationknowledgenetworks・TheseincludedtechnologleSfbrsearchingdigitalvideo  
materialsdirectlybycontent，byintegratingspeech，teXt，andimageprocesslngteClmiques；fbr  

managingmultiplicityofinfbrmationin血・aStruCtureSanduserinterfaces；forenablingand  
facilitatingcollaborativeworkatadistancewithnovelso舟wareagents；fbrcreatinguser－Centered，  

SCaleablespatialinfbmationsystems；払rhandlingheterogeneityandinteroperationbetween  
dispersedknowledgenetworks；andfbrscalingdigitalrepositoriesacrossmultipleknowledge  

domains．   

コけα那〟〃〟わ肋朋α〃－Cg〃J〝g〟伽r岬gCガγg  

Duringthesecondphase（DLI－2，1998－2003）oftheimitiative［2］，thegoalandscopeof  

theresearchwereextendedconsiderablywhenadditionalU．S．FederalagenciesJOinedthe  

SPOnSOrShip：TheNationalLibraryofMedicine，theLibraryofCongress，andtheNational  

EndowmentfbrHumanities．Theseadditionshelpedstrengthentheprogram’sresourcesand  

broadeneditsscopeofactivity．Programmatically，DLト2beganashiftofresearch丘omapure  

teclm0logicalfocusinphaseltoamorehuman－Centeredsystemsperspective．Thegoalisto  

havetheresearChprqjectsco11ectivelyaddresstheentirelifもofdigitallibraries：infbrmationand  
knowledgecreationinthefbrmofnewinfbrmationobjectsandcollections；neWteClm0logleSfbr  

access，discovery，SearChandretrieval；enduringresourcestoallowlongtermuseandcontinuous  

e血bellishment；andarchivalandpreservationstrategleSandtooIs．Thisshiftofemphasisrenects  

重rstofallthemissionrequlrementSOfthenewsponsonngagencies．Itisalsoverymuch  

embracedbytheresearchcorrmnityaspartofthematuringprocessofdigitallibraryresearch．  

Tablelsummarizesthemanywayssuchashi航hasbeendesignedintotheprogram：from  
researchitselもdevelopmentoftestbeds，COntentandcollections，in丘astruCtureS，tOtheoverall  

SOCietalcontextofapplications．  

Tablel．Transition丘omDLI－1toDLI－2  

Cb朋pβ乃g〝J   此JJJ〃タタイーJタタβJ   ♪エJ」2〃タタβ－2〃〃∫J   

虎g∫gαr（：力   Foundations of digital contentnt ・ Re点nedagendainfbrmedbyDLト1  
management in networked andrelatede蝕rts  

envlrOnmentS   ● Topicsinstepwithconvergenceof  

・ BroadtopICSincomputerand   COmPutlng，COmmunications，and  

inforrnation sciences COntentteClm0logleS   

れ誉蕗gゐ   For Digital Library Researchch ●ForDigitalLibraryResearChwith  

addedemphasison  

interoperability，teChology  

integration，andapplications   

亡b〟ね〃ルてわ肋亡‘わ〟∫  ● Donated倉omindustrialresearch  ● Donated丘omresearchpartners  

partnersandotherpnvate   and project sponsors 
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Orga血zations   ●Increasede叩hasisoncontent  
development，metadata，tyPe  

Standards，intellectualproperty  

management   

坤α∫什〟C血rg   ・ Limitedoperationalcapability   ・ Operationaldigitallibrarieswith  

・ Buildon丘rstgenerationhternet   collectionsofvaluetodomainand  
other仙corEmunities”users  

●BuildonNextGenerationIntemet   

（b〃地頭   ・ Primarilyfbrfundamental   ・ Understandingdigita11ibrariesin  

technology development and domain and social contexts 

evaluation   ・DigitalLibrariesashuman－   

Centeredsystems  

AnewcomponentofDLI－2istoinitiatecollaborativeresearChprqjectswiththe  
internationalcommunities．ThisisaverylmpOrtantaddition，aSmanyOfthedigita11ibraries  
researchanddevelopmentse肋rtsoutsideoftheU・S・，nOtablyinJ叩anandtheU・K，Startedout  
withaconcertedfbcusonsocietyrelatedapplicationsbeyondpuretechnologyinnovation・This  
internationaldimensionallowedtheNSFledDLI－2toresetitspnorities，makingthetranSitionto  
ahuman－CenteredfbcusalongwithitsresearchpartnerSWOrldwide・   

Cb肋cかどdcc〃〝岬肋ゐ椚g〝撫  

Althoughthereisnotmuchfbrmalevaluationofthetechnicalachievementsassociated  
withthejolnt－agenCydigita11ibrariesinitiatives，WeCanPrOVideaqualitativestatementaboutthe  
collectiveworkbytheresearChcommunityatlarge，includingalltheperfbrmerSinoroutsidethe  
U．S．andnotjustthosedirectlyfundedundertheprogram・Amongthekeyaccomplishmentsare：  

● AdvanCeSinscientincknowledgeforcontentcreation，StOre，SearChandretrieval・This  
includesnewideasandmethodologiesthatareaapplicableacrossawiderangeOfmedia  
technologleS，SuChastext，image，VOice，aSWellasnoveluserinterfhces・   
● ThedevelopmentofscaleabletestbedsandsoftwaretooIsfbrexperimentalresearChina  
varietyofknowledgedomains・TheseareimprovementsinDLin丘astruCtureSthatwould  
behardtobuildotherwisewithoutthejoint－agenCyinitiatives・   

● TechnologylnnOVationandintegration・ThisincludesmanynOVelideasandtechniques  
developedbyindividualprq］eCtSOrreSearChgroupsthatofftrbusinessopportmitiesif  
theright血anCialarrangeme聖Sarebroughtforth・Lessinnovativebutequallyimportant  
istheintegrationofteclm0logleS，eSPeCiallythoseinvoIvinglegacyso氏wareand  
databases．   

・Roleinthedevelopmentofhundredsofoperationaldigitallibrariesworldwide・Manyof  
theseoperationsinvoIveinstitutionsfhrbeyondtraditionallocalornationallibrariesthat  
houseartcollectionsormuseum，andtheonlineorchivepublicationsibrprofbssional  
Orga山z如ions，etC．   

● AhandinthetranSfbrmationoftraditionallibraryscienceschooIs血oprogramSthat  
o蝕rmodemdigitalcurriculafbrtralnlngthefuturelibrarianSaSknowledgeworkers・   
● RoleinthecreationofmanyDLbyproducts，includingmanytechnicalpublicationsand  
literal1ycountlessworkshopsandconfヒrencesheldeveryyeartOrePOrtOnthelatest  
advances．   

かな肋JCたα肋間郎βe力曙〟ね坤′椚α′わ〃ぷ¢C∫叫  
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Asdigitallibrariesresearchmakesitsinroadsalongthetechnologypath，thereisalackof  
visibleprogressonthesideofeconomicandsocialbenentsoftenenvisionedbytheresearCh  
comity．First，While，intenyearS，digitallibraryhasbecomeahouseholdname，itsimpacts  
onboththeeconomyandthesocietyhavebeenlimited・ItistruethatDLresearchhasgenerated  
excitementandoccasionalsuccessesassociatedwiththemediaindus仕y（e．g．，Google，Inc・inthe  
searChenginearena），byandlarge，ithasnotledtoa“billion－dollar”industryasinmanyother  
computerandcomicationsbusinesses（e・g・，database，graPhics，Object－0rientedlangu  
RISCprocessors，etC．），aftersimilarresearChinvestment・Thiseconomicoutcome，however，1S  
likebTtOmaterializeifacombinationofpl血1icandprivateresearchinvestments，COuPledwith  
soundgovernmentpoliciescontinuesinthenextdecade・Previousstudies【10］haveshownthata  
20to30yeartimespanisneededfbranewteclm0logytomakeittothemain－Streambusiness  
fromitsinitialconception．Digitallibrarieswillhaveitsttmattherighttime・  

Ontheotherhand，digitallibrariesasa点eldofresearChmustnowaskthequestionwhere  
itislikelytogoinrelationshiptosocietyoftheinfbrmationage・Aclear，OreVenPerCeived，lack  
oftangiblesocietybenefitswouldcertaintyd鉱npenthesharedvisionaswehavearticulatedall  
alongduringthecourseofpasttenyears・Moreimportantly，atleastintheUnitedStates，thiswill  
certainlyweakentheargumentSfbrmorepbblicinvestmentin免血erresearch・Further，the  
infbrmationsocietyfacesmanySOCialchallengesthattechnologyadvanCeSalonewouldnotbe  
sufncient，unlesstheyareproperlychanneledtobringlnSimultaneoussocialbenefits・Examples  
ofexcessiveorunusedtechnologyabound. Allweneediswitnessthetelecommunications 
collapseasoflateinmanyPartSOftheworld・AndcomputerandcommicationsteclmologleS  
arenottheonlyonesthatposesuchchallengestothesociety・  

Take“informationglut”asan0therexample．Recentstudieshaveshownthatweare  
PrOducingslgni負cantlyfhrmorebitsthanWeareCOnSumlnginthedigitalworld・Lymanand  
Varian［3］haveshownthatweco11ectivelyproduceagrandtotalofapproximately2mi11ion  
terabytes（丘omallmedia）inayear（1999data）・Howeve！，anaVerageAmericanhouseholdcould  

Onlyconsume（byreading，WatChingTV，1isteningtorrrusIC，etC．）about3terabytesayear，aSmall  

録actionofthatthegrandtotalproduced．Whatdoesthisallmean？ThismeanSinpartweare  

becomlnglnCreaSinglymore”illiterate”aswefailtofindandusedigitalinformationresources  
forourdailylift．Thisisaseriouschallengetooursociety，aSWefacetheproblemof“digital  

literacy”thatgoesbeyondthetraditionallyrequiredabilitytoreadandwrite．Intheinfbrmation  

SOCiety，CitizensareeXPeCtedto丘ndinfbrmationquicklyandefBcientlyandtomakethe  

judgmentabouttheinformationtheyreceive．htheory，COmPuterandnetworktooIssuchas  
SearChenglneSWOuldhelp，buttheirindexedwebcoveragerepresentsonlyasmall倉actionofthe  

infbrmationresourcesavailable．ThisisoneofthemostpresslngChallengesindigitallibrary  

researchandalmgeopportmityfbrittobeapartoftheinfbrmadon－glutsolution．  

DigitalliterarylSOnethatonlysitsatthetopofalonglistofmanyCriticalchallengesthat  
血cetheinformationsociety・Closelyrelatedaretheproblemofdistanceandlifb－longleaming  
andeducationinthenetwofkedenvironment・Theincreasmgdisconnectofcertainpopulation  
groupsd甲rivedoftheopportunitiesofaccesstocomputing，netWOrkandinformationresources－  
theproblemof”digitaldivide”－Createdbythedisparityinwealth，raCialbackgrounds，language  

andculturebackgrounds，Physicallimitations，etC・Netwofkedhealthcareinfbrmationand  
ServicedeliverylSan0thercriticalchallenge．AIsonsmgonthesocietalcalendaristheaccessto  
governme血informationanddoingbusinessandmakingtranSaCtionswithgovemmentagencies  
atal11evelsonthenetwork，andallowingcitizenstotakepartingovermentbusinessandpolicy  
makingmoredirectlyande蝕c也vely・Ultimately，Wearelookingatthechallengesofknowledge  
COmmmities，bothreglOna11yandonaglobalbasis・Theseareallareasthatdigital1ibrary  
researchshouldhaveitsagendafbrmakingaseriouscontributiontointhenexttenyears・Table  
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2summarizesaviewofwhatthetechnicalandpolicylSSueSareandwhereDLcanSeizeasthe  

newopportunitiesfbrresearCh．  

Table2・Challenges，Issues，andOpportumitiesforFutureDLs  

CⅥα肋〃gg∫   ∬わ′血∫〟g∫   属郎gαrC鳥伽〃r血〝〟fg∫   

DigitalLiteracy   Fluencyindigitalskills：COntent   Digita11ibraries；SearchenglneS；  

SearCh，eVOlution，judgment   Informationresourcesdiscovery；  

Knowledgeassed）1y；Metadata  

TooIs   

DigitalDivide   Disconnectbetweenthehavesand   Multi－Channeldistributionof  

have－nOtS；umiversalaccesstodigital  resources；Multi－mOdality  
resot汀CeSfbrall   communicationmedia   

e－Government   Universalaccesstogovemment   Friendlyhuman－COmPuterinterfaces；  

infbrmation，SerVices，PrOducts；   economyofscaleandscopeacross  

Improvedcitizen’sparticipationin  knowledgedomainsoragency  
government；CO11aborationbetween  

publicandprivatesectors   

e－Education   NetworkingschooIs；Trainingof   Leamingtechnologies；Onlinesafety  
NextgenerationITworkfbrce；   andprotectionofdigitalcontents；  
Distanceandlifb－1onglearn1ng   integrationoflearnlngand  

entertalnment   

Networkinghealth   Networkedmedicalservices；home  Onlinesensl喝，1maglngandother   
Care   andselfhealthcare；deploylngand  diagnostictooIs；Insilicaandvirtual  

improvlngITtechnologleSinmedical  experiments；  

research and applications Networkavailability（bandwidth，  

latency），ubiquity   

e－Commerce   Privacy；TruSt；Reliability；Mobility；  Cybersecurlty；IntegratlngWith  

Convenience；IntemetTaxationand  1egacyandexistlngSyStemS；e－  
regulations   payment   

e－Communlty   Workandplay；Groupandpublic   Collaborationtechnology；Public  
In録astructure；developmentofsocial  

CaPital；Virtual“thirdplaces”；  

resource－Sharing   

GlobalReach   lnternetgOVernanCeandcontrol；   Cross－Culturecontentdevelopment；  

Rulesfbrcollaborationvs．  Multi－1anguageinterfaces   

COmPetition；Interactionacross  

nationalandculturalborders  

加∫g〟rC力dgg〃血♪r班gかα〃ざ仲〃〝α′わ〃  

MeetlngthesedigitalchallengeswouldcertainlyrequlreaCOnCertedeffbrtonthepartof  
manyPlayers，includingtheresearchers，industries，Governmentata11levels，andmost  
importantlythesocietalcomities・ThisefEbrtneedstoincludearethinkingofhowtochannel  
thetechnologicaladvances，energiesandresourcesofDLresearchintotangiblesocietybene魚s－  
atranShrmationalprocessthatenableschangeintheeverydayactivityofpeopleand  
organizationsintheinfbrmationsociety．CliffLynchinarecentEDUCAUSEReviewarticle［7］  
talksaboutthisconcept・＝edescribesthefbrtyyearsoflibrariesandinfbrmationtechnologyasa  
periodofprogression‘廿omautomationtotransfbrmationn・WhileLunCh，sfbcusisonthe  
transfbrmationalcontextofthelibrariesthemselves，theconceptoftransformationappliesbroadly  
toconnectionsofdigital1ibrariestosocietalcontexts・T血isconceptisfurtherillustratedbythe  
U．S．President，sInfbrmationTeclm0logyAdvisoryCommitteeinaseriesofreportsonstrategleS  
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offurtheringtheresearchinvestmentindigitallibrariesandinfbrmationteclm0logies［8，9］・The  
underlyingargumentfbrtheinvestmentstrategylSindeedtoacceleratethe＝transfbrmation”of  
societyinvirtuallyeveryaspectoflifも‥丘omthewaypeoplecommunicate，1eam，WOrkandplay，  
docommerce，gethealthcare，aCCeSSgOVernmentinfbrmationandservices，andsoon・Table3  
summarizesthetenmostessentialareaSOfliftinwhichsuchatransformationwouldbeenabled  
andtheexemplaryrolesdigitallibrariesandinformationteclmologleSCOuldplayinthese  
transfbrmations．   

Tal）1e3．DigitalLibrariesandInformationTechnologyintheTranSformationProcess  

升α〃卑仲r朋功g   r如月朋わαJC敬α肋J噂g∫ノわr♪な血J  伽〃脚♪β朗かな肋Jエ路rαr∫g∫   

乃g椚Ⅳ押セ   エ路用rね∫月g∫gαrC烏御〟J〃pねり   7セど如柑わgf錯傲α桝〆gカ   

J．仇〝‡〝ま〟〝わαJg   ●Improvedhumaninterfacew／  ● UsersofInternetcan  
COmPuterS   communicate in any language 

● GlobalDLconnections   WOrldwide   

2．助血涙肋如何脚適用  ● Improvedataaccessmethods  ● UbiqultOuSaCCeSStO  

・ Policyindealingw／e－   infbrmation点・Omdifftrent  

distributionofinfbrmation   networkedmedia：books，  

JOumals，TVbroadcast   

j．エgαr〃   ・ Scaleablecomputlng   ● SchooIchildrenworldwide  

in丘astruCtureanddata   CanaCCeSStheLibraryof  

repositories   Congress，BritishMuseums，Or  

・ Softwarefordeveloplng   theEtlmologyMuseumsin  

educationalmaterialand  Osaka   

1earn1ngteChnology  

イ．Cb〟d〟CJCわ〝〃〝grCg   ・ Security，Privacyand   ● ConsumerSmakee－  
reliabilityfore－tranSaCtions   transactionsw／con鎖denceand  

i叩rOVed   COnVenlenCe  

・Integratinginfbrmation   ● DLinfrastruCtureSaCCeSSible  

in＆astruCtureandphysical   OrSharableforconsumersuse；  

in丘astmcture   asmodelsadaptablefbr  

comrnercial transactions 

エ抄b止   ● Establishnetworkand   ● Workerscanaccessjob－  
in丘astruCtureforcombining   related or training material 

WOrkw／trainlng   online  

・ So舟warefbrgroupinteraction  ・ Aprogressiveworkplaceis  
andcollaboration   SynOnymOuStOdigitallibrary   

丘丹αC〟cビガ壱α肋（brg  ・ EnsurlngPrlVaCyOf   o Patientsaccessbiomedical  

infbrmationrepositories   infbrmationsystemsfbrbetter  

・ Developnetworkedmedical   self assessment and making 

infbrmationandtreatment   infonned. medical decisions 

SyStemS   ・Medicalprocedurescanbe   
demonstratedatadistance   

I′崇 ′ ′J ′   ・ Developso氏warefor   ● e－aCCeSStOallenglneerlng   

乃卸   computer aided design designarChivesand  

Virtual reality technologies foror manu魚cturetechniques  

design and manufacture ●Cross－Cultureinterchange   

becomesakeytocreativity   

＆Cb〟血ぐJ月郎gαrCカ   ● Developcollaboration   ● Shareddataandother  

tedmology   resourcesovernetworksand  

● Createglobecomputational   acrosstime，location，and  

許id   nationalborders   
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・Alljoumalsareavailable   
onhle   

タ．β倒〟≠壷カ〟k   Computational models foror e DLs become critical resources 

g〃VJ′β椚〝g〃J   Climateandenvironmental   for energy and environmental 

researcb   management  

・ Networkeddatasystemsfor  。 Helpkeeppolicymakers  

environmentalmonitorlng   betterinformed   

J仇Cb〝d〟ぐJG〃γgrJl〝H汀〟  ● Improvedsystemsfbr   ● GovernmentServicesand  

delivermgsensitivedataover   infbrmationareavailabletoall  

networks   regardlessoflocation，  

Provide education and trainingng COInputerliteracy，Physical  

PrOgramSforcitizens’   1imitations  

participationine－gOVemment  。 EnhanCedcrisismanagement   

Source：Adapted駐omPITACReports［8，9］．  

Whetherwesucceedinmakingtheseb・anSformationsforthesocietyiscoursetoalarge  
degreeafunctionofhowwedirectourfutureresearcheffbrtsasadiscipline．Therearemany  

WaySWeCanSetthegoalpostsforfutureDLresearch，butthefo1lowlngthreeaddressspecially  

themanydigitalchal1engesthatfhcetheinfbrmationsocietywediscussed．  

● First，futureCOntentandmediabasedresearchmusttakeadvantageoftheadvanCeSin  

COmPutlngandnetworkingtechnologleS．Trendsandprogressinsupercomputing，grid  

COmPutlng，netWOrkmiddleware，embeddedsystems，infbrmationappliancesandthelike  

ShouldbefactoredintotheresearChagendaofdigitallibraries．TheseadvanCeSCOuld  

dramatica11yalterhowinfbrmationisstored，PrOCeSSed，aCCeSSed，andotherwiseusedand  

haveaslgni重cantimpactonDLcoretechnologleSOfthefuture．  

・Second，gOVernmentandprlVatereSearChprogramSShouldplaceincreasedemphasison  

StandardsandtooIsthatserveaSthe“middleware”acrossdisparatedomainsfbr  
knowledgeaccess，discovery，anduse・Researcheffbrtssuchasthoseinmetadata（e・g・，  

DublinCore［6］andotherslmi1arinitiatives）shouldreceiveseriousinvestmentinboth  
CaPitalandhumanreSOurCeS．hteragencysupportandpartnershipsofgovernmentand  

industrymaybethebestprogrammOdelwheremultipleagencymissionsandbusiness  

applicationsmayintersectandcanjustifytheirinvestmentmoree脆ctively．  

・Third，thenextgenerationdigitallibraryresearchmustconsiderlarge－SCaleprqjectsthat  

invoIveglobalreach．Thismeans，fbrexample，COntentCO11ectionsandso舟waretooIsthat  

Cultivatecr？SS－Culture，multilingualapplications（fbrexarpple，See［4，5］）・Further，aSin  

mostemerglngareaS，digitallibrarywotkmustalsoleveragelocalandreglOnalresources  

Wherecontents，PeOPle，eXPeriencesarelikelytoberichlyconcentrated・Leveraglngall  

threelevelsof負nancial，Physical，andpeopleresourcesisakeytothecreationof  

SuCCeSSfulresearChpartnerships．   

Cb〝C血∫わ乃∫  

Adecadeofresearcheffbrts，bygovemmentdesignandnaturalevolution，hasputdigita1  

1ibraryonthescienceandtechnologymaplnmanyPartSOftheworld・Thecollectiveimpacts  
havebeenslgni茄cantaSWellassubstantial，aSeVidencedbytheadvanCeSrePOrtedinpublications  

andcon良rencesthathavemultipliedrrnnifbldsinjusta氏wyears．Therehavebeenalsosome  

modestbusinesssuccesses，buttherealprogressinthatisyettomaterialize．Tocontinueapath  

Ofgrowth，futuredigitallibraryresea血mustbeabletodemonstratearealconnectiontosociety  
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benefitsasoriginallyenvisioned．Thispaperoutlinessucharolebyaddresslngthechallenges  

thatfhcetheinfbrmationsocietyandwheredigitallibraryiitsinmeetingthesecha11enges．  
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