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ABSTRACT

In this paperissuesof contentmanagemenin digital libraries
are addressed.We presentthree main factorsthat influence
the quality of the digital library content organizationand
maintenanceWe arguethat, apartfrom sophisticate@nd-user
tools, moderndigital library systemsmust provide meansfor
hierarchical content organization, documentversioning and
adwancedaccesgontrol. We alsoincludea brief descriptionof
dLibra — a digital Library Framevork developedby Poznan
SupercomputingndNetworking Center— with respecto the
contentmanagemerdandmaintenancéacilities.

INTRODUCTION

With the developmentof the Internet, possibilitiesand needs
for building digital libraries dramaticallyincreased. One of
the basicpracticalapplicationsof suchsystemss usingthem
asa building block of a global infractructureof servicesand
applicationsfor information society National programme
Pionier: Polish Optical Internetis anervironmentfor building
and making available those applications and services in
Poland[1].

As the implementationwork on digital library frameworks
proceedsend-usergaredeliveredmoreandmoresophisticated
software tools for creating,viewing and searchingelectronic
documents.Neverthelessthe constantgrowth of the number
of availablepublicationsgposedifficultiesin severalareas:

e contentorganization,
e duplicatedwithdravn andmultiple documenwersions,

e accessnanagemerdndaccounting,

Thus, apartfrom comprehensie end-useisupport,a digital

In the next three sectionswe discussthe above issuesin
generalandin thelastsectionwe give anoutline of thedLibra
Digital Library Framevork. To provide additionalbackground
information, we also briefly refer to similar functionality
offeredby the SCHOLNETDigital Library Testbed?2].

CONTENT MANAGEMENT

In authors’andreadershestinterestis thatdocumentsareeasy
to find. However, in the world of digital publicationa solution
to this problemis not aseasyto find. The difficulty obviously
lies notonly in the lack of goodcomputersystemswhich can
assistreadersn theproces®f searchingbut alsoin ourhuman
nature. Authors are rarely concernedwith supplying their
work with the appropriatemetadatadescriptionto make the
publicationeasyto find. Ontheotherhand,excessie medatata
information(i.e. mary irrelevantkeywords)will muchdecrease
theacurag of searching.

The problem is obviously not solvable by meansof a
computersystem. The only thing that can be done is to
equip authorswith a tool which makesinsertingmetadatao
documentsaspainlessaspossible(e.g. automateshe process
to someextent), publisherswith a tool which allows to easily
control the authors’work and, of course,readerswith a tool
which allows to definequerieseasilyandintuitively.

One solution is a very well-known and widely adopted
hierachicalcataloguewhich hasbeenin wide uselong before
the Internetwas born. However, the questionis: Are we
usingall thefeatureswhichthis structureoffersin anelectronic
world? Considerthefollowing issue.Shouldthe authorof fifty
articleson neurobiologybe allowed to publisha critical essay
on Socrateghilosophy? Probablynot unlesshe can explain
sucha suddenchangeof his interests. This issueis discussed
in moredetailin sectionAccessVlanagementof this article.

The secondproblemcanbe bestdescribedoy an example.
If areaderis interestedn onearticle aboutcat breedingthen
he is probablyalsointerestedn otherworks concerningthis
subject. Supposethat we have a branchin our catalogue(in
dLibra suchbranchis called directory as a comparisonto a
computerfilesystem)named'Cat breeding"andthat we have

library systemmust provide meansfor contentmanagement only onearticlein it. A readereadghearticleandthenforgets

and maintenance. Such approachwill greatly improve the

quality andefficiency of theviewing andpublicationprocesses.

aboutthelibrary becauséedoesnotwantto checkevery dayif
somethingnew hasappearedWe encountem similar problem



whenareaderhasfound anarticle by runninga searchengine
on"cat" & "breed"keywords.

The answeris a so-calledsubscriptionservice A reader
can mark a directory as interestingto him, choosea form
of notification and wait for information from the systemif
somethingnew has appearedn this directory Similarly, a
readercandefineaquerywhichwill beperiodicallyperformed
by the system. If the queryfinds a nev documentthenthe
readeris automaticallynotified aboutthefact.

DOCUMENT VERSIONING

Documentsand their Components

A documentexists in mary versionsthroughoutits lifecycle.
Thefirst pre-printor draftversionis replacedy its consecutie
successorand eventuallya final versionis created. Someof
the documentsare under continousdevelopment,legislatives
or software specificationsbeing two of mary examples.
The problem of documentversioningis not encounteredn
the world of well-known paper publications, becauseonce
printed on paperthe documentcan never change. Whenthe
next versioncomesout, it has a different publication date,
differentISBN number probablydifferentform andis in fact
anotherdocument. This is, however, not true for electronic
publications. An authoror a publishercanswitch to the next
versionavailablein electronicform (for exampleasan HTML
webpage)or removethedraftversioncompletelyuntil thenext
versionis availablewithout noticeto arnybody. A full coverage
of thisissuecanbefoundin [3].

The answerto the problemis a systemwhich assistsan
authorand a publisherbut also the readersin keepingtrack
of the documents versions. This answeris not so obvious as
it may seem,however. On the contraryto a papervork, an
electronicpublicationconsistsof mary partsor modules[4],
possibly independento some extent. For example a web
documentanconsistof mary HTML files anda few graphic,
sound,or video files aswell. Eachof thesemodulescanbe
changedndependentlyso they shall be tracked separatelyby
thesystem.

the old oneis not removed, but is still in place so that the
consisteng with otherdocumentss maintained.

Versionsand Readers

A possibility of creatingmary versionsof the samedocument
is very attractive but it hasits dravbacks. Let us consider
the following scenario.A readerhasfound a very interesting
articlein a digital library. He hasreadit andmadea research
on his own, inspiredby the article. Meanwhile,the authors
of the article achieved new resultsandimproved their article
by addingnew conclusions.Theseresultsandconclusionsare
probablyof greatinterestto the original reader The question
is: how doeshe becomeawarethata new versionof the article
is available? He can of coursecheckevery day if thereis a
new versionof adocumenbut, giventhe numberof documents
availablein electronidform nowadaysit maybecomererytime
consuming.

The answeris onceagaina subscriptionservice. Usingthis
serviceareaderanmarkaninterestingarticleto betrackedby
thesystem.As soonasanew versionof thedocumenbecomes
available,the readeris notified of the fact by an e-mail or by
differentmeans.

ACCESSMANAGEMENT

A digital library or otherelectronicpublishingsystemis a big
infrastructureandneedgroperaccessnanagementlo achieve
maximumflexibility, accesgestrictionsshouldbe appliedon
differentlevels of the library objectshierarchy This section
dealswith threebasicaccessnanagemerievels.

Let usconsidetthe metadatdy which authorsdescribeheir
documentsTheDublin CoreMetadateElementSet[5] is good
for at leastthe majority of scientificpublicationsbut consider
for examplea setof fairy talesanda parentwho wantsto find
a story which suits his needs. So he would like to searchfor
a fairy tale designatedor a child older than six andyounger
thanten. Thereis no possibility to preparesucha queryusing
theDublin CoreSetmentionedabove. Thereis anobviousneed

A changemadeto a moduledoesnot however necessarily thatamoderndigital library systemallows usingmorethanone

meanthat the author wantsto releasea new versionof the
whole document. Consideran exampledocumentwhich is a
book consistingof mary long chapters.Eachof the chapters

metadatascheme
A questionappearswho shall preparesuchschemesn the
system?Definitely not a developeror an administratorof the

is storedin a separateHTML file. It is fully understandable systembecausehey lack the field knowledge and can only

that during the processof preparationof the next version of
this book,the authorprobablywantsto improve morethanone
of the chapters. Only after changeshave beenincorporated
into all of the chaptersdoesthe authorwantto publisha new
versionof hiswork. Thus,thereis aneedfor versioningontwo
levels. Thefirstlevel isamodulelevel whenprogresss tracked
separatelyfor every module(HTML file in our example)and
on this level only the authorcanaccessll of the versionsof
modules.The secondevel is a documentevel whenprogress
is tracked for the whole document. After a version of the
documenthas beenmade available to public, it should not
be taken away becauseét could createdeadlinks and broken
referencegrom otherdocuments.Consequentlywhena new
versionof a documenthasbeenmadeavailableto the public,

guesswhatis importantandwhatis not for a given audience
andtype of documentsLeaving it to the authorsis not a good
choiceeither becauseve would endup having one metadata
schemefor eachand every documentin the library, which is
evenbiggermessthannot having metadatatall. Theanswer
is thata persoror agroupof peopleshouldbechoserandgiven
the rights to designand adjustmetadataschemedor a given
library. This is the first and mostgenerallevel, which is the
library level of right management.

Field knowledge is even more important as far as the
hierarchical structure of library directories is concerned.
Somebodyhas to make the subdirectoriesin the Biology
directoryandit apparentlyshouldnot be an expert on atomic
physics— the systemshouldallow giving rightsto modify the



structureof eachof thedirectoriesseparatelyThesameapplies
to the permissionto publisha documentn a library directory
Thisis thedirectorylevel of accessnanagement.
Onceadocuments putin thelibrary, the right to modify it
is assignedo its creator But therecanbemorethanoneauthor
of thedocument.The systemshouldthenallow to grantrights
to accessand modify a documentfor more than one person.
However, not everybodyengagedn the documenfreparation
processshouldbe allowed to modify it. For example,people
who arejust reviewing the document@andpreparingcomments
or peoplewho are acceptingthe documentshould not be
allowed to modify it sincethey are not the authors. On the
other hand, they should be allowed to accessthe document
even beforeit was publishedbecauseét is what their work is
all about. All authors reviewersandreadershave their rights
to the documentbut eachright is different. This differenceis
meaningfulonly with regardto a specificdocument,so this
accessnanagemerievel is thedocumentevel.

CONTENT MANAGEMENT IN
DIGIT AL LIBRARY FRAMEW ORK

dLibra

dLibra Digital Library Framevork has been developed by
PoznarnSupercomputingNetworking Centersince1999[6][7].
dLibra facilitatesall phasef a digital publishingprocessy
supportingthree basic groupsof users: readers writers and
publishers.

Using a web-basednterfacethe readerscan easily browse
the library and view selectedpublications. A searchengine
enableshemto issuea query regardingvarious multilingual
metadataattributes(e.g. using Dublin Core attribute scheme)
such as the publication author title, description, keywords,
creationdateandmary more.

The editors are delivered intuitive GUI-basedtools for
placing new publications in the library and retrieving
publicationsor someof their componentdor further editing.

An advancedversioningsystemsupportsnanagingsubsequent

revisionsof publicationobjectsaswell asbranching.

The publishergreceire toolsfor managinghe wholelibrary
structure,in particular putting out and hiding publications,
managingaccessightsandotherlibrary resources.

Content organization

The whole library contentis organizedin a hierarchical
structure of entities. A directory is an entity that groups
ary numberof other items - subdirectoriesor publications.
A publicationis a unit of information (e.g. an article or a
book) that consistsof one or more basic objectsof various
types(e.g.HTML or imagefile). An exampledLibra content
structurels showvn in figure 1.

The use of the hierarchicaldirectory structureenablesthe
publishers and library administratorsto divide the whole
library contentinto smaller areas, accordingly to e.g. the
coverageor importanceof the material. Additionally, with a
comprehensie accessmanagemensystem,it is possibleto
assignreadersand writers to particular parts of the library
resourcesothatthe searchresultsaremoreaccurateand new
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publicationsare placedonly in appropriatedirectories. To
supportinterdisciplinary documents,a systemof links will

be introducedthat will make it possibleto place a single
publicationin mary directoriesof thelibrary. The hierarchical
structure of the publication itself enablesthe authors to
logically grouptogethemodulesof differenttypesto make the
digital materialmoreattractive andcomprehensie.

Every entity in the library — from the root directorydown
to a single publication object can be describedby meansof
userdefinedattribute schemege.g.Dublin Core). The values
of attributescanbe definedin several userdefinedlanguages
andareconsideredvhile searchinghelibrary.

Documentversioning

dLibra providessupportor bothpublication-andmodule-level
versioning. A publication can be madeavailable for public
viewing by creating an edition, which is a set of certain
versionsof publicationobjects.Every publicationcanhave an
unlimited numberof editionscomprisedof differentversions
of publicationfiles or evendifferentfiles. To explain theidea
of object versioningand publication editions let us assume
thereis a publicationconsistingof only threefiles: body. ht m |
title.jpgand ogo. gif. Figure2shovshow cansubsequent

versionof thesefiles make publicationeditions.
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Figure2: Objectversioningandpublicationeditions

In thefigure,the samplepublicationstartsfrom only onefile
— body. htmi . The first edition of the publication contains



only this file, whereasthe other files may or may not exist
aswell. Eachpublicationobjectis versionedwhich enables
the editorsto store subsequentevisions of the objectandto
placethemin differentpublicationeditions. If thereis a need
for creatingtwo or more object versionsbasedon the same
revision a branchcan be created. The secondedition of the
samplepublication,apartfrom newer reversionof body. ht m
file, containsanew file: title. | pg in its initial version. The
third editioncomprisesll the threefiles.

After creatingan editionandmakingit accessibldor public
viewing, the authoris unableto withdraw it from the library
so that all referencegemainvalid. It is, however, possible
to createand publish anotheredition with modified content.
Again,with theaccessnanagemergystemtherolesof writers
(contentproviders)andeditors(reviewers)canbe separatedo
increasehe capabilitiesof thedigital publicationlife cycle.

In the SHOLNET Digital Library Testbeda slighty different
approachto publication structureand versioningis adopted.
Apart from physicalpublicationcomponentsdocumentview,
which is a specific intellectual expressionof a document
instancejs used.This enablego presenthedocumenin afull
text form, its abstractor e.g. metadatadescription. However,
lessemphasigs put on publicationversioning(no branching
support)andcomponenteuse.

Accessmanagement

Accessmanagement thedLibra library is basedon a system
of usersand groups. A usercan be madea memberof ary
numberof groups,which may be considerecasanassignment
of a specificrole (the userinherits all the rights grantedto
the groupsof which he is a member). Rights canbe granted
on a library, directory or publication basis. On eachlevel,
several accessublesels have beendefinedto enablea precise
definitionof userroles.

Library level accessestrictionsaffect thefunctioningof the
wholelibrary:

e attribute schemamanagement

o file typehierarchymanagement

e userandgroupinformationmanagement
Directorylevel accessestrictionsregard:

e directoryvisibility — someof thedirectoriescanbemade

invisible to particularusersor groups
permissiorto list adirectorycontents

permission to read the contents of the publications
containedn adirectory

permissionto edit the directory structure(creatingand
removing emptysubdirectories)

e permissiorto placepublicationsn adirectory
e right managemerfbr adirectoryandall its subdirectories
Publicationlevel accessestrictionsregard:

e readingpublishededitionsa publication

e permissiorto editthe publicationobjects

e publication management(granting rights, branching,
publishing)

In the SCHOLNET testbed,accesmanagementasksrest
with systemadministrators. Every submission,withdrawal
or replacementof a documentinvolves a decision of an
administratorof the appropriatepart of the library. The
adwandateof suchapproachss its flexibility — every request
can be handledindividually. Nevertheless,the automated
accesscontrol seemsto be sufficient and lesscostly in most
cases.

Systemmodel

dLibra Digital Library is implementedas a client-sener
system(figure 3). On the sener side thereare a numberof
independenimodulesconnectedvia network intefaces. All
modulesareimplementedisingJava 2 techologyin particular
RMI (Remote Method Invocation), JDBC (Jara Database
Connecwity) and JSP/Servlettechnologies. Currently the
data storage module utilizes the Oracle databasesystem.
Nonethelesspecauseof the use of the JDBC and SQL 92
standarddLibra can be easily portedto work with any other
RDBMS. An eventmodulebuilt in thedLibra systemprovides
a possibility of addingextensionmoduleswithout modifying
the alreadyexisting ones.On the client side GUI (JavaSwing)
applicationsareprovidedthat supportpublicationcreatingand
library managemengrocesses.
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Figure3: dLibra internalarchitecture

CONCLUSIONS AND FURTHER WORK

In this paper we have discussedsome issuesof content
managemenin digital libraries. Theseobsenationsare the
resultof work on systemof digital libraries being conducted
under the PIONIER programme. The systemis one of
the most importantelementsin generalinfrastructureof the
programmeThesystemmalesit possibleto useachievements
of the PIONIER programmdik e distancdearning,groupwork
applicationsetc. by informationsociety

We identified three crucial factors that contribute to
the overall quality of publication and library maintenance
processes: content organization, documentversioning and
accessmanagement. When attemptingto build a large and



well organizeddigital library, noneof the elementsanremain PoznanSupercomputingand Networking Center(PSNC).He
underestimated. During the designand implementationof is currently the head of Network ServicesDepartmentat
the dLibra systemwe have put muchemphasion the library PSNC. He is leading the developmentof servicesbasedon
maintenancéssues.The systemprovesto be an efficient tool Internettechnologiege.qg. Digital Library Framevork: dLibra,
for publishingandmanagingligital documentsSomeaspects Polish EducationalPortal in co-operationwith Interkl@sa,
of the publishingprocessare currently investigatedandhave Multimedia City Guidein co-operatiorwith PoznarCity).
notbeenaddresseih thisarticle,e.g.groupwork andworkflow
managementdocumentpreparationprocess. Researchand
developmentwill be continuedto incorporatetheseideasinto
thedLibra system.

PresentlydLibrais beingputinto practicein PSNCin order
to facilitatepublication,storageandaccess$o compary internal
documentssuch as articles or reports. This will enableto
evaluateanddraw conclusionson the systems performancen
anaverageworkloadenvironment.
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