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Intr oduction

A majorcomponentof thework encompassedby theCedarsprojectis the
developmentof a metadataframework which will enablethelong-termpreservation
of digital resources.Thismetadatais requiredto supportmeaningfulaccessto the
archiveddigital contentandincludesdescriptive,administrative,technicalandlegal
information.

Thisdocumentdescribesthemetadataelementswhich theCedarsprojecthas
identifiedasbeingusefulto ensurethatdigital library resourcescanbearchivedand
usedin thefuture.No assumptionsaremadeaboutparticularmethodsof
implementingthis specification,althoughit is envisagedthatthemetadatawill be
storeddigitally.

Purposeof this Document

Thepurposeof this documentis twofold. Theprimarypurposeis to providethe
CedarsDemonstratorProjectwith a basicsetof preservationmetadataelementsto
implementaspartof apilot digital archivewhich will bebasedon theCedars
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DemonstratorProjectsystemandarchitecture.1 TheCedarsDemonstratorProjectwill
containa widevarietyof digital materials(representativeof digital library collections)
andit is thereforenecessarythatthis specificationbegenerallyapplicable.2 It is not
expectedthattheprojectwill implementthisoutlinespecificationfully astherewill be
sectionsof themetadatawherediscussionis still necessarybeforeimplementation
will bepossible.Wherethis is thecasetheprojectwill providefree-text inputfieldsto
allow commentsandquestionswhich, it is hoped,will inform furtherdiscussion.As
partof thedemonstratorprojecttheCedarsteamplansto developanXML DTD to
expressthemetadataelements,but it hasmadeno decisionsaboutimplementinga
specificsyntax.Thisdocumentandits implementationasanXML DTD will continue
asaniterativeprocessover thenext few months.Completeimplementationof the
CedarsDemonstratorProjectsystemandafinal versionof theOutlineMetadata
Specificationarebothduefor completionin summer2000.

Thesecondaryreasonfor developingthisoutlinespecificationis to contributeon a
strategic level to theinternationalcollaborativedevelopmentof astandard
specificationfor digital preservationmetadata.Suchwork is inevitably beyondthe
scopeof asingleprojectandit is only throughcollaborationwith a numberof
stakeholdercommunitiesthatthiswill beachieved.WhentheCedarsprojectbegan
this work thelevel of internationalinterestin its work wassomewhatunderestimated,
but thedocumentasit now standshasbenefitedenormouslyfrom internationaldebate
anddiscussion.Theprojecthopesto continuecontributing to work in this area.

Relationship to other Metadata Initiati ves

In 1998,theCedarsprojectproduceda preliminaryreview of metadatainitiativesthat
wereidentifiedasbeingrelevantto digital preservation(Day 1998).This review noted
thatmetadatais neededfor digital preservation,regardlessof theparticular
preservationstrategy chosen.Clifford Lynch(1999)hasdescribedthefunctionof
someof this metadata:

Within anarchive,metadataaccompaniesandmakesreferenceto each
digital objectandprovidesassociateddescriptive,structural,
administrative,rightsmanagement,andotherkindsof information.This
metadatawill alsobemaintainedandwill bemigratedfrom formatto
formatandstandardto standard,independentlyof thebaseobjectit
describes.

Preservationmetadatahas,therefore,becomeanimportantsubjectfor researchand
developmentin thearchiveandlibrary communities.Examplesof suchinitiativesare:

1Further information about the CedarsDemonstratorProject is available on the Cedarswebsite
http://www.leeds.ac.uk/cedars

2Both this specificationand the demonstratorarchive systemare concernedwith a variety of digital
objectsincludingdigital materialswith non-digitalequivalentsaswell asmaterialsthatare“born digital”. It
is importantto recognisethatalthoughdigitisationprojectsaresometimesundertakenaspartof astrategy to
preserve rareor fragile materials,digitisationitself is not partof thedigital preservation processasdefined
by theCedarsprojectin generalor this specificationin particular.
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� TheResearchLibrariesGroup(RLG) Working Groupon PreservationIssuesof
Metadata,whosefinal report(RLG 1998)definedthesemanticsof metadata
elementsthatcouldserve thepreservationrequirementsof digital images.

� Themetadataspecificationfor evidencedevelopedaspartof theUniversityof
Pittsburg RecordkeepingFunctionalRequirementsProject,fundedby theUS
NationalHistoricPublicationsandRecordsCommission(BearmanandSochats
1996).

� TheRecordkeepingMetadataStandardfor CommonwealthAgenciesdeveloped
by theNationalArchivesof Australia(1999).

� Thelogical datamodel(basedon entity-relationshipmodelling)developedby
theNationalLibrary of Australia(NLA) to helpidentify theparticularentities
(andtheir associatedmetadata)thatneededto besupportedwithin its
PANDORA proof of conceptarchive(PreservingandAccessingNetworked
DocumentaryResourcesof Australia,CameronandPearce1998).Thismodel
hasrecentlybeenrevisedfor usewithin theNLA’sDigital ServicesProject
(NLA 1999).

Relationship to the OAIS model and to Earlier CedarsDocuments

Anothersignificantdevelopmenthasbeentheproductionof theInternational
StandardsOrganization(ISO)ReferenceModel for anOpenArchival Information
System(OAIS).3 This initiative is beingco-ordinatedby theConsultativeCommittee
for SpaceDataSystems(CCSDS).It describesagroup“that hasacceptedthe
responsibilityto preserve informationandmake it availablefor a designated
community”.4 TheOAIS definesa rangeof functionswhichareapplicableto any
archive,whetherdigital or not. Thesefunctionssupporttheoperationsof thearchive
from receiving materialsto archive(ingest),throughstorage,datamanagementand
administration,to thedisseminationandreleaseof thematerialsto thoseoutsidethe
archive(access).TheOAIS modelaimsto providea commonterminologyand
framework with which to explorethechallengesfacingdigital archives.It is currently
undergoingtheISOstandardsprocessandit is hopedthemodelwill bereleasedas
partof theISOsuiteof agreedstandardsby autumn2000.

TheOAIS modelhasidentifiedanddistinguishedvarioustypesof metadataneededto
supportadigitally preservedresource.In general,this Cedarsoutlinespecificationhas
adheredto this aggregation.5 In accordancewith OAIS, eachresourceis packaged
togetherwith its metadata,asan‘InformationPackage’.An InformationPackage
combinestwo things:‘ContentInformation’and‘PreservationDescription
Information’ (PDI). TheContentInformationgroupsthepreserveddigital resource,or
data object, with ‘RepresentationInformation’ (RI) metadata;theRI is the
informationneededto retainmeaningfulaccessto thepreserveddataobject.ThePDI

3Consultative Committeefor SpaceDataSystems.ReferenceModel for anOpenArchival Information
System(OAIS), CCSDS650.0-R-1,RedBook,May 1999.

4Ibid p 1-11.
5ThereareinstanceswhereCedarshasdeviatedfrom theOAIS model(mainly in areaswherethemodel

is opento interpretation).Wherepossible,this is identifiedandexplained.
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groupsdifferentkindsof descriptivemetadata,sothatwhattheContentInformation
actuallyis canstill beunderstoodindefinitely.6

Severaldigital library projects(in additionto Cedars)arecurrentlyinterestedin the
OAIS model.TheseincludetheNetworkedEuropeanDepositLibrary (NEDLIB), the
British Library, theRLG, AHDS, andUKOLN.7

Thedevelopmentof theOAIS referencemodelby theCCSDShasinfluencedthe
developmentof theCedarsmetadataschemeaswell astheimplementationof the
CedarsDemonstratorProject.Earlydraftsof thisdocument(e.g.StoneandDay1999,
Day1999)tookmetadataelementsfrom a varietyof selectedinitiativesin theCedars
metadatareview andmappedthemontothetaxonomyof theinformationpackage
identifiedin theOAIS model.A versionof thatdocumentwascirculatedfor selective
consultationin December1999.8 Thiscurrentdocumentfurtherrefinestheapproach:
it startsfrom thestructureprovidedby theOAIS modelandpopulatesit with metadata
elementschosenby practicalinvestigationof archiving realdigital resources,further
refinedby commentsreceivedfrom a selectiveconsultationprocess.

Relationshipof Preservation Metadata to Other Ar chiveFunctions

It is importantto recognisethattheproposedsetof preservationmetadatais not
intendedto includedescriptionsof all archival functions(thereareseparateareasin
OAIS givento functionssuchasadministrationandmanagement).Thisdocumentis
concernedwith metadatato aidpreservationanddoesnot attemptto include
informationwhichwould berecordedaspartof theregularbusinessproceduresand
processesof thearchive,suchasusagestatisticsor archivepolicy (althoughfor
obviousreasonslinks to thesefunctionalareasmaybenecessaryor desirable).One
functionwhich Cedarsconsidersto bepartof achiveadministrationis the
managementof thepreservationmetadataitself (e.g.monitoringandupdatingas
necessary).For example,informationaboutcopyright andrelatedintellectualproperty
rightsfor any digital objectwill changeover timeandwith changesto legislation.
LikewiseanOAIS modelarchivewhich relieson a robustnetwork of technical
descriptions(e.g.representationinformation)to ensurelong-termaccesswill needto
monitorthis informationandupdateit astechnologychanges.This document
assumesthatpreservationmetadatawill bedynamicandthatmaintenanceof the
metadatawill form akey partof anarchive’sadministrativefunction.

Granularity Issues

It hasbeenwidely recognisedthatthemetadatarequiredfor long-termdigital
preservationis complicatedby thelevelsof ‘granularity’ thatcanoccurwithin asingle
digital objector collectionof objects.Metadatafor examplemaybeassignedat the

6Ibid p 4-25.
7Werf-Davelaar, T. van der. Long-termpreservation of electronicpublications: the NEDLIB project.

D-Lib Magazine,5 (9), September1999.
8A list of organisationsselectedasreviewersis providedatAnnex A.



CedarsOUTLINE SPECIFICATION - DRAFT FORPUBLIC CONSULTATION 5

level of acompletedigital collection,a singledigital objector even(in thecaseof
complex digital material)at theindividualfile level. In partthegranularityof the
metadatawill bedeterminedby thedigital objectitself andthelevel of description
necessaryto ensurepreservation,but it will alsobeinfluencedby collection
managementpoliciesin placeat thearchive.9 In additionthegranularityof the
metadatamaybeinfluencedby concernsaboutrightsmanagementof somemore
complex digital objects(e.g.wheredifferentpartiesown differentcomponentsof the
contentand/orsystems).10 How an archivechoosesto assignmetadata,and at
what level of granularity , arenot decisionsimposedby a metadataspecification.
A preservationmetadataspecificationshouldallow for descriptionat any level (asthis
outlineattemptsto do)but ultimatelythedecisionresideswith thearchive. For
example,boththeBritish Library andtheNEDLIB projects(wherework is focused
on thedepositlibrary situation)havechosen,for justifiablepracticalreasons,to assign
metadatato materialsasthey havebeendeliveredto thelibrary (e.g.asproducedby
thepublisher).This outline specificationmakesno assumptionsabout the level at
which metadatawill beassignedand assumesonly that archiveswill do soat
levelsappropriate to fulfill their preservation responsibilitiesand meetthe needs
of the archive’susercommunities.

What is a Data Object?

As describedabove,theOAIS referencemodelmakesclearthatanArchival
InformationPackagecontainstwo distinctareas:theContentInformationwhich
includesthedataobjector digital resourceitself aswell asthesystemsand
informationnecessaryto rendertheobject;andPreservationDescriptionInformation
which includesinformationdescribingtheobjectitself andassociatedpreservation
information.In theCedarsDemonstratorProjectdifferentdataobjectsmayhave
differentmanifestations.For example,anobjectthathasbeenmigrated11 through
evolving technicalregimesmayhaveseveralmanifestationswithin thearchive(the
originalmanifestationaswell asmanifestationsassociatedwith newer technical
environments).In partthiswill dependon thepreservationstrategy adoptedfor the
objectby thearchive(e.g.amigrationstrategy will involve theproductionof a new
manifestationwith eachmigrationwhile anemulationstrategy mayrely onaccessvia
theoriginaldataobject.)Theproposedmetadataspecificationwill allow for different
manifestationsof thesamedataobjectwithin thearchivevia referencelinks to
previousandsubsequentmanifestations(seeProvenanceInformation,section1.1.3
below).

9The Cedarsprojectexplainssomeof the technicaldecisionsassociatedwith preservation of a digital
objectusinga conceptcalledthe UnderlyingAbstractForm which is describedin section1.2.1.1.1of the
RepresentationInformationbelow.

10For examplea digital soundrecordingwith associatedcopyright andperformancerights for individual
tracks.

11Migration in this context is definedas the systematictransferof digital materialsfrom one soft-
ware/hardwareregimeto another. TheOAIS referencemodelrefersto this as‘transformation’.
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Obligation

In earlieriterationsof this outlinespecificationanattemptwasmadeto define
elementsaseither“mandatory”or “optional”. However, subsequentdiscussionsand
commentsfrom reviewerssuggestthatthoseconcernedwith long-termpreservationin
librariesor archivesareunlikely to decideagainstpreservationof a valuabledigital
objectbecauseit lacksspecificmetadataelements.In addition,specifictypesof
digital objectwill haveelementswhich mightbedeemedmandatory, while for other
digital materialsthesamefield is not applicable(e.g.a soundrecordingof abird song
maylackbothtitle andauthor).TheCedarsteamhaveagreedthattheseobligations
arenot necessarilyapplicableto metadatafor preservationandthatdecisionsabout
long-termretentionwill not bebasedprimarily onmetadatarequirements.Insteadthis
outlinespecificationprovidesguidanceon the“significance”of eachelement
determinedby thegenericityof theelement(i.e. theextentto which it maybeusefully
appliedacrossa wide rangeof digital materials).Thetermsusedareasfollows:

� VerySignificant- anelementdeemedto beveryusefulfor preservationacrossa
wide rangeof digital objectsandthereforenecessaryif available

� Significant- anelementdeemedto beof useto mostdigital objects

� LessSignificant- anelementdeemedto beof someusebut not strictly
necessary.

Structur eof this Document

In this documenttheterm‘element’is usedfor eachitem of metadata.An element
maybecomposedof sub-elements,whicharealsoelements,andsocanalsocontain
sub-elements.

Following this introductionis a setof treediagramsthatrepresentthestructural
framework of anInformationPackage.Thehierarchyof thetreesfollowsthatof the
OAIS referencemodelascloselyaspossible,andthis correspondenceis shown in the
accompanying text.

Following thediagrams,eachmetadataelementis explainedin detail,orderedby its
positionin thetreestructureratherthanby its importance.Thetablesdescribingeach
metadataelementshouldbeself-explanatory.

Structural Diagrams

As with all complex structures,theframework for theCedarsmetadatais difficult to
conceptualiserapidly. Treediagramshavebeenusedto enabletheinterrelationships
andtheoverallarrangementof metadataelementsto bevisualisedswiftly. They also
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Figure2: Thestructureof ReferenceInformation(PDI)

allow easycomparisonbetweentheCedarsmetadataandtheOAIS12 structure.

Figure113 shows thehighestlevel of theCedarsmetadatastructure.Thehighestlevel
objectin theOAIS modelis anInformationPackage(thiscurrentdocumentis
predominantlyconcernedwith themetadatastructureof theArchival Information
Package(AIP)). It will benoticedthatneitherPackagingInformationnor Descriptive
Informationareincludedin theCedarsdiagram.PackagingInformationmaybe
includedata laterdate,andwill beameansof trackingwhich versionof an
InformationPackage(i.e. its structure)is used;this is likely to bea referenceto the
XML DTD definingtheAIP’sstructure.

Figure2 shows themetadataelementswhichareclassedasReferenceInformation.
“This informationidentifies,andif necessarydescribes,oneor moremechanisms
usedto provideassignedidentifiersfor theContentInformation.It alsoprovidesthose
identifiersthatallow outsidesystemsto refer, unambiguously, to this particular
ContentInformation.”14 Broadeningthis slightly: in Cedars,theReference
InformationidentifiesanddescribestheContentsufficiently andsoholdsmostof the

12Consultative Committeefor SpaceDataSystems.ReferenceModel for anOpenArchival Information
System(OAIS), CCSDS650.0-R-1,RedBook,May 1999.

13Ibid. Figure1 mapsontoOAIS figure4-13,p 4-22.ThePreservationDescriptionInformationsectionof
figure1 shouldbecomparedto OAIS figure4-17,p 4-31andtheContentInformationsectionisanexpression
of thesecondparagraphonOAIS p 2-5 (or figure4-9)p 4-16

14Ibid p 4-25.



CedarsOUTLINE SPECIFICATION - DRAFT FORPUBLIC CONSULTATION 8

PDI Context
Information

Related Information
Objects

Figure3: Thestructureof Context Information(PDI)

PDI
Provenance
Information

History of origin
(Original object

information  prior
to ingest)

Reason for
creation

Custody
history

Change
history
before

archiving

Original
technical

environments

Reason for
preservation

Management
history

Ingest
process
history

Administration
history

Action
history

Policy
history

Rights
management

see Fig 7

Figure4: Thestructureof ProvenanceInformation(PDI)

datawhich needto bedistributedfor customerresourcediscovery. For this reason
holdingplacesarealsokeptfor any existing instantiationsof metadataschemes(such
asDublin Core,MARC records,etc.) to allow theseto bereusedwhereappropriate.

Figure3 shows thestructureof Context Information.This informationdocumentsthe
relationshipsof theContentInformationto its environment.Thisexplainshow it
relatesto otherContentInformationobjectsexisting elsewhere.15 This diagramis
likely to beexpandedastestresourcesbegin to show whichaspectsof thisare
relevant,andwhen.

Figure4 representstheProvenanceInformation.“This informationdocumentsthe
historyof theContentInformation.”16 Any datawhich describesthemanagerial
historyor administrationis placedin therelevantsub-categories.Thereis alsoa
category to capturethehistoryof theresourcebeforeit enteredinto thearchive.

Figure5 concludesthis level of breakdown of thePDI. Fixity Informationis described
in theOAIS thus:“This informationdocumentstheauthenticationmechanisms,andit
providesany authenticationkeysusedto ensurethattheparticularContent
Informationobjecthasnot beenalteredin anundocumentedmanner”.17 In thefirst
instanceCedarsis not intendingto solve theauthenticationissue,but recognisesthat
thereneedsto bescopefor this in themetadataspecification.All theCedars

15Ibid.
16Ibid.
17Ibid p 4-26.
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Figure6: Thestructureof RepresentationInformation(Content)

InformationPackageswill beprotectedfrom undocumentedchangesby restricting
accessto bothreadandwrite operations.

Figure6 shows thestructureof theRepresentationInformation.18 TheOAIS reference
modelsaysthattheRI is “neededto maketheDataObjectunderstandable”.19 The
structureandsemanticnodesof this treearelikely to beindirectionsinto a
RepresentationNetwork, which will bedescribedin a documentseparateto this
metadataspecification.

18Ibid, p 4-18,Figure4-10.
19Ibid, p 2-5.
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Figure7: Thestructureof RightsManagement(PDI - Provenance)

Figure7 givesthestructurefor handlingIntellectualPropertyRights.Theseareseen
aspartof ProvenanceInformation.Work in this arearepresentsasignificant
expansionof theOAIS model,andis likely to encouragecopyright ownersof digital
contentwho areunsurewhetheror not to archive their resources.
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Definition of Metadata Elements(for an Inf ormation Package)

Thissectiondetailsthemetadataelementsfor an“Archival InformationPackage”.
Ongoingrevision of theseis expectedasinstantiatingtheschemefor differingdigital
resourceswill revealits strengthsandweaknesses.Thefinal versionof thisoutline
specificationwill includeappendicesproviding casestudyexamplesof how this
metadatahasbeenappliedto specificresourceswithin theCedarsDemonstrator
Project.

1 Inf ormation Package

Name InformationPackage
Identifier Information-Package
Definition This containsall the contentinformationandtherelated

descriptionsandaudit trails neededto preserve a digital
resourcein thelong term.

Sub-Elements 1.1PreservationDescriptionInformation
1.2ContentInformation

1.1 Preservation Description Inf ormation

Name PreservationDescriptionInformation
Identifier Preservation-Description-Information
Definition This elementis definedas“Information which is neces-

saryfor adequatepreservationof thecontentinformation
andwhich canbecategorizedasProvenance,Reference,
Fixity, andContext information.”20

Obligation Very Significant
Sub-Elements 1.1.1ReferenceInformation

1.1.2Context Information
1.1.3ProvenanceInformation
1.1.4Fixity Information

20Ibid.
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1.1.1 ReferenceInf ormation

Name ReferenceInformation
Identifier Reference-Information
Definition Containsidentifiersfor theresourceandadditionalinfor-

mation describingthe resource. Also includesexisting
cataloguemetadataschemes.

Obligation Very Significant
Sub-Elements 1.1.1.1ResourceDescription

1.1.1.2ExistingMetadata
Comment Includesinformation for resourcediscovery which may

be taken from existing metadatacreatedspecificallyfor
this purpose.

1.1.1.1 ResourceDescription

Name ResourceDescription
Identifier Resource-Description
Definition Theidentifiersanddescriptionof theresourceto uniquely

identify it anddeterminetheauthorandversion.
Obligation Very Significant
Comment Resourcediscovery, althoughvital to a working archive,

is not the primary focusof the Cedarsproject. A great
dealof work hasalreadybeendonein this areaon stan-
dardisation.In theCedarsimplementationof this outline
specificationan instantiationof the Dublin Corewill be
usedto representthis information. (However this does
not necessarilyindicatea commitmenton thepartof the
Cedarsproject to Dublin Core as the bestsolution for
thelong term.) Similarly in implementingthis specifica-
tion otherswill needto makedecisionsaboutusingexist-
ing schemafor resourcediscovery - Cedarsrecommends
makinguseof existing work wherepossible!
AlthoughDublin Coredesignatestheobligationof all its
elementsas‘optional’, long-termdigital preservationre-
liesonthedescriptionstoredhere.TheCedarsimplemen-
tation of this outline specificationwill thereforeinclude
at leastDC.Title.
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1.1.1.2 Existing Metadata

Name ExistingMetadata
Identifier Existing-Metadata
Definition Any metadatarecordwhich hasbeengeneratedfor the

resource.(e.g. Marc records,Dublin Core). This infor-
mationmayaccompany theresourceon ingestor maybe
discoveredlater.

Obligation Significant
Sub-Element 1.1.1.2.1ExistingRecords
Comments Therearedifferentoptionsfor integratingexising meta-

dataschemainto the AIP suchas the Warwick Frame-
work.

1.1.1.2.1 Existing Records

Name ExistingRecords
Identifier Existing-Records
Definition Eachinstantiationof a metadatascheme.
Obligation Significant
Repeatable Yes

1.1.2 Context Inf ormation

Name Context Information
Identifier Context-Information
Definition Informationthatdocumentstherelationshipsof theCon-

tent Information to its environment. This includeshow
the ContentInformation relatesto other ContentInfor-
mationobjectsexisting elsewhere.

Obligation Very Significant
Sub-Element 1.1.2.1RelatedInformationObjects
Comment TheOAIS modelis unclearaboutthedistinctionbetween

Context Information and ProvenanceInformation. Al-
thoughOAIS suggestsbothReasonfor CreationandRea-
sonfor Preservationshouldbeincludedin Context Infor-
mation, the Cedarsteamhave agreedthey aremoreap-
propriatein ProvenanceInformation(seebelow).
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1.1.2.1 RelatedInf ormation Objects

Name RelatedInformationObjects
Identifier Related-Information-Objects
Definition This element specifiesany other information objects

which were judged,at the time of ingest,to be signifi-
cantlyrelatedto theingesteddigital object.

Obligation Very Significant
Repeatable Yes
Comment The relatedobjectmay include,for example,itemspro-

ducedby the sameresearchentity on the sameor on a
similar subject,or itemswhich assistin theuseof thein-
gestedobject, for example,documentationproducedby
third parties.

1.1.3 ProvenanceInf ormation

Name ProvenanceInformation
Identifier Provenance-Information
Definition This elementis definedas“Information that documents

the history of the ContentInformation. This informa-
tion tells theorigin or sourceof theContentInformation,
any changesthatmayhave takenplacesinceit wasorig-
inated,andwho hashadcustodyof it sinceit wasorig-
inated.”21For Cedarsthis elementalsocontainsinforma-
tion aboutthe reasona resourcewascreatedandwhy it
waspreserved.

Obligation Very Significant
Sub-Elements 1.1.3.1 History of Origin (Original object information

prior to ingest)
1.1.3.2ManagementHistory
1.1.3.3RightsManagement

Comment This elementmay include referencelinks to earlier (or
later) manifestationsof the digital object. (seeChange
History 1.1.3.2.2.1)

21Ibid.
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1.1.3.1 History of Origin

Name History of Origin
Identifier History-of-Origin
Definition Thiselementcontainsadescriptionof theoriginaldigital

objectprior to ingest. In addition,wheretheproduction
of theobjecthasinvolveddigitising, theproductionpro-
cesscanalsobedescribedhere.

Obligation Very Significant
Sub-Elements 1.1.3.1.1Reasonfor Creation

1.1.3.1.2CustodyHistory
1.1.3.1.3ChangeHistory BeforeArchiving
1.1.3.1.4Original TechnicalEnvironments
1.1.3.1.5Reasonfor Preservation

Comment Thedescriptionshouldincludecoverageof thefollowing:
Theintendedusageof theoriginaldigital resourcedevel-
oped
Original packagingcontents
Digitizing parametersused(in the caseof digitisation
projects).

1.1.3.1.1 Reasonfor Creation

Name Reasonfor Creation
Identifier Reason-for-Creation
Definition This elementcontainsinformationaboutwhy a resource

wascreated.For examplefor digitisedmaterialthe rea-
sontheobject(or collection)wasdigitised(e.g.fragileor
rareoriginals).

Obligation Significant
Repeatable Yes

1.1.3.1.2 CustodyHistory

Name CustodyHistory
Identifier Custody-History
Definition This elementcontainsthe identity of individuals or or-

ganisationsresponsiblefor the storageof the digital ob-
ject from thedateof its creationuntil thedigital archive
becameresponsiblefor the storageof the digital object,
andrecordswhenthey wereresponsible.

Obligation Very Significant
Repeatable Yes



CedarsOUTLINE SPECIFICATION - DRAFT FORPUBLIC CONSULTATION 16

1.1.3.1.3 ChangeHistory BeforeAr chiving

Name ChangeHistoryBeforeArchiving
Identifier Change-History-Before-Archiving
Definition This elementdescribesany changes,which anyone re-

sponsiblefor thestorageof thedigital objectmade,from
the time of creationof the digital object until the digi-
tal objectbecametheresponsibilityof thedigital archive.
For digital surrogateobjectsthismayincludeinformation
aboutthenon-digitalsourcematerial.

Obligation Significant
Repeatable Yes

1.1.3.1.4 Original TechnicalEnvir onments

Name Original TechnicalEnvironments
Identifier Original-Technical-Environments
Definition This elementcontainsinformation about the operating

environmentof theoriginal digital object at the time of
ingest, including informationon relevant hardwareand
operatingsystems,togetherwith the software products
thatwould havebeenrequiredin orderto useit.

Obligation Significant
Repeatable Yes
Sub-Elements 1.1.3.1.4.1Prerequisites

1.1.3.1.4.2Procedures
1.1.3.1.4.3Documentation

Comment This elementcontainsgeneraldescriptive information
aboutthesystemsusedwith theoriginaldigital objectand
shouldnot beconfusedwith RepresentationInformation
usedto renderthedataobject(see1.2.1).

1.1.3.1.4.1 Prerequisites

Name Prerequisites
Identifier Prerequisites
Definition The hardware,operatingsystem,or software originally

availableto beusedwith theoriginaldigital resource.
Obligation Significant
Repeatable Yes
Comment Guidelinesto goodpracticeon this shouldbeidentified.
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1.1.3.1.4.2 Procedures

Name Procedures
Identifier Procedures
Definition Additional noteson runningor installationfor the hard-

ware,operatingsystem,or softwareoriginally available
to beusedwith theoriginaldigital resource.

Obligation Significant
Repeatable Yes
Comment Guidelinesto goodpracticeon this shouldbeidentified.

1.1.3.1.4.3 Documentation

Name Documentation
Identifier Documentation
Definition Associateddocumentationfor the the hardware,operat-

ing system,or software originally available to be used
with theoriginaldigital resource.

Obligation Significant
Repeatable Yes
Comment For example,a citation of the hardwaremanualfor the

ORIC-1computer.
Guidelinesto goodpracticeon this shouldbeidentified.

1.1.3.1.5 Reasonfor Preservation

Name Reasonfor Preservation
Identifier Reason-for-Preservation
Definition This elementdescribesthe reasonswhy the digital was

preservedanddepositedin thearchive.
Obligation Significant
Comment The reasonsmay include, for example,the costof pro-

ductionof theoriginalobject,or theamountof interestin
theoriginalobject.



CedarsOUTLINE SPECIFICATION - DRAFT FORPUBLIC CONSULTATION 18

1.1.3.2 ManagementHistory

Name ManagementHistory
Identifier Management-History
Definition This elementdescribesall changeswhich weremadeto

thedigital objectfrom thetimeresponsibilityfor its stor-
agewasacceptedby thedigital archive.

Obligation Very Significant
Sub-Elements 1.1.3.2.1IngestProcessHistory

1.1.3.2.2AdministrationHistory

1.1.3.2.1 IngestProcessHistory

Name IngestProcessHistory
Identifier Ingest-Process-History
Definition This elementdescribesall changeswhich weremadeto

the digital object to prepareit for storagein the digital
archive.

Obligation Very Significant

1.1.3.2.2 Administration History

Name AdministrationHistory
Identifier Administration-History
Definition This elementdescribeswhat happenedto the digital ob-

ject afterthecompletionof ingest.
Obligation Very Significant
Sub-Elements 1.1.3.2.2.1Action History

1.1.3.2.2.2Policy History

1.1.3.2.2.1 Action History

Name Action History
Identifier Action-History
Definition Thiselementdescribeswhatwasdoneto changethedig-

ital objectafteringestto ensurepreservation.
Obligation Very Significant
Repeatable Yes
Comment Changingthe format of thedigital objectmaybe neces-

saryin orderto preserve it.
This elementmay includereferencelinks to earlier/later
manifestationsof theobject.
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1.1.3.2.2.2 Policy History

Name Policy History
Identifier Policy-History
Definition This elementdescribesthesetof actionswhich wereap-

plied to thedigital objectto ensurepreservation.
Obligation Very Significant
Repeatable Yes
Comment Theregimemaychangeif thepolicy of thedigital archive

changes.Implementationfor Cedarsmaybea list of pre-
set actionschosenfrom a list but could be a free text
string.

1.1.3.3 Rights Management

Theaimof preservationin theCedarscontext is to provideaccessto materialfor
scholarsof thefuture.Any useof thematerialoutsidescholarshipwill require
separaterightsnegotiations.Themetadataprovidedheremight proveusefulfor any
suchfuturenegotiations.As partof thearchive’sadministrative functions,these
elementsmustbekeptup to date.

Name RightsManagement
Identifier Rights-Management
Definition Thismetadatasectioncontainsinformationrelatingto the

intellectualpropertyrightsrelevantto thedigital object.
Obligation Very Significant
Sub-Elements 1.1.3.3.1NegotiationHistory

1.1.3.3.2RightsInformation
Comment While someof thesesub-elementshave beenlabelled

‘very significant’, many have beendesignatedas only
‘significant’. This is becauserights informationfor dig-
ital preservation will be a complex areaand a digital
archive will almost certainly have as wide a rangeof
rightssituationsasit doesdigital objects- relatively few
of theseelementswill begenericandapply to all digital
objects.

1.1.3.3.1 NegotiationHistory

Name NegotiationHistory
Identifier Negotiation-History
Definition This elementcontainsthe details of the rights negoti-

ations leading to submissionof the digital object for
preservation.

Obligation Very Significant
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1.1.3.3.2 Rights Inf ormation

Name RightsInformation
Identifier Rights-Information
Definition Thismetadatasectioncontainsinformationrelatingto the

intellectualpropertyrightsrelevantto thedigital object.
Obligation Very Significant
Sub-Elements 1.1.3.3.2.1Copyright Statement

1.1.3.3.2.2Actors
1.1.3.3.2.3Actions

Comments Thismetadatawill beusedbyalibrarianor anarchivist to
decidewhata library or archiveusercandowith adigital
object.

1.1.3.3.2.1 Copyright Statement

Name Copyright Statement
Identifier Copyright-Statement
Definition This elementcontainssub-elementsto aid in theidentifi-

cationof theintellectualpropertyrightsholderor holders.
Obligation Very Significant
Repeatable Yes
Sub-Elements 1.1.3.3.2.1.1Nameof Publisher

1.1.3.3.2.1.2Dateof Publication
1.1.3.3.2.1.3Placeof Publication
1.1.3.3.2.1.4RightsWarning
1.1.3.3.2.1.5Contactsor RightsHolders

1.1.3.3.2.1.1 Nameof Publisher

Name Nameof Publisher
Identifier Publisher-Name
Definition This sub-elementcontainsthe nameof the publisherof

thedigital object.
Obligation Very Significant
Repeatable Yes
Comment This elementcouldcontaina uniquereferenceidentifier

for publishers,an initiative which is currentlyunderde-
velopment.
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1.1.3.3.2.1.2 Date of Publication

Name Dateof Publication
Identifier Publication-Date
Definition This sub-elementcontainsthedateof publicationof this

versionof this digital object.
Obligation Significant

1.1.3.3.2.1.3 Placeof Publication

Name Placeof Publication
Identifier Publication-Place
Definition Thissub-elementcontainstheplaceof publicationof this

versionof this digital object.
Obligation Significant
Repeatable Yes

1.1.3.3.2.1.4 Rights Warning

Name RightsWarning
Identifier Rights-Warning
Definition This sub-elementcontainsa warningthat the digital ob-

ject maybesubjectto copyright or databaseright.
Obligation Very Significant

1.1.3.3.2.1.5 Contactsor Rights Holders

Name Contactsor RightsHolders
Identifier Contacts-Rights-Holders
Definition This sub-elementcontainsdetailsof otherknown rights

contactsor rightsholders.
Obligation LessSignificant
Repeatable Yes
Comment Theuseof this sub-elementmaydependon the location

of the user, or the intendedplaceof use,or both, since
theremay be different rights holdersin different coun-
tries.
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1.1.3.3.2.2 Actors

Name Actors
Identifier Actors
Definition This elementspecifiesthe permittedusersof the digital

object,for example,archivestaff or library usersor both.
Obligation Very Significant
Comment Somedigital objectsmaybearchivedfor preservationbut

not for currentuseraccess.Archive staff needaccessto
the digital object to checkregularly that the preserved
digital objectcanstill berendered.

1.1.3.3.2.3 Actions

Name Actions
Identifier Actions
Definition Thiselementcontainssub-elementsdescribingpermitted

actions.
Obligation Very Significant
Sub-Elements 1.1.3.3.2.3.1Permittedby Statute

1.1.3.3.2.3.2Permittedby Licence

1.1.3.3.2.3.1 Permitted by Statute

Name Permittedby Statute
Identifier Permitted-Statute
Definition This sub-elementcontainstext reminderson standard

permittedactions,for example,the reminderthat copy-
ing for the purposeof research,privatestudy, criticism,
review, or the reportingof currenteventsis permittedso
longasit amountsto fair dealing.

Obligation Significant
Sub-Element 1.1.3.3.2.3.1.1LegislationText Pointer
Comment Note should be taken of ‘Permitted by Licence’,

1.1.3.3.2.3.2

1.1.3.3.2.3.1.1 Legislation Text Pointer

Name LegislationText Pointer
Identifier Legislation-Text-Pointer
Definition Thissub-elementcontainsapointerto thefull text or texts

of thecurrentrelevantlegislation.
Obligation Significant
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1.1.3.3.2.3.2 Permitted by License

Name Permittedby Licence
Identifier Permitted-Licence
Definition If a licensingagreementis known to bein place,thissub-

elementincludesthe actualtermsof the licence,which
would normallyspecifypermittedactorsandactions.

Obligation LessSignificant
Sub-Element 1.1.3.3.2.3.2.1LicenceText Pointer
Comment Actions which areneededto ensurelong term preserva-

tion areassumedto bepermitted,sincethedigital objects
aredepositedin anarchive designedto ensurelong-term
preservation.
Collective licensingagreementsmaybein placeandmay
berelevant.

1.1.3.3.2.3.2.1 LicenceText Pointer

Name LicenceText Pointer
Identifier Licence-Text-Pointer
Definition Thissub-elementcontainsapointerto thefull text or texts

of thecurrentrelevantlicenceor licences.
Obligation LessSignificant
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1.1.4 Fixity Inf ormation

Name Fixity Information
Identifier Fixity-Information
Definition This elementwill beusedto prove theauthenticityof an

ArchivedInformationPackage,for example,by useof a
checksumor adigital signature.

Obligation Very Significant
Repeatable Yes
Sub-Element 1.1.4.1AuthenticationIndicator
Comment Althoughfixity informationis notstoreddirectlywith the

digital objectin theContentInformationit is still associ-
atedwith it within theAIP. TheOAIS modelmakesclear
thatanythingnotdirectly involvedwith thetechnicalren-
deringof theobjectshouldnot bepartof theContentIn-
formation.It is notthecasethatvariousobjectswill share
fixity information. EachAIP will have its own fixity in-
formation(this particularlyrelatesto objectswith differ-
entmanifestationsasdescribedabove). In theCedarsim-
plementation,fixity informationwill be an integral part
of the disseminationof digital objectsfrom the archive,
in orderto ensurethatno objectis disseminatedfrom the
archive without adequateassurance(via the fixity infor-
mation)that it is authentic.It is envisagedthat this will
work in the sameway that accessto digital objectswill
only beprovidedonceusershavebeenauthenticated.

1.1.4.1 Authentication Indicator

Name AuthenticationIndicator
Identifier Authentication-Indicator
Definition Themechanismusedtoensurethedigital object’sauthen-

ticity. For example,a digital certificate.
Obligation Very Significant
Repeatable Yes
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1.2 Content Inf ormation

Name ContentInformation
Identifier Content-Information
Definition Theprimarytargetfor preservation.Composedof aData

Objectandits RepresentationInformation.
Obligation Very Significant
Repeatable No
Sub-Elements 1.2.1RepresentationInformation

1.2.2DataObject

1.2.1 RepresentationInf ormation

Sincethepracticalimplementationof therepresentationinformationinvolvesa
network of specialistAIPs, linkedby referencesratherthanembeddedwithin the
metadatarecord,someof this sectionof thedocumentwill appearto duplicate
elements,namelythethreeelements1.2.1.1.2TransformerObjects(TOs),1.2.1.1.3
Render/Analyse/Convert(RACs)Objects,and1.2.1.2.1Render/AnalyseObjects
(RAOs).Theseareall placeholdersfor softwaretools,but toolsthatdo slightly
differenttasks.Wherepossibletherender/analysetoolsshouldbereferencedfrom the
StructureInformation(andhenceassociatedwith thedataformatof thedigital object)
asthis makesthesetoolsavailablefor any objectwhichsharesthesamedataformat
structure.However, in somecasesa render/analysetool will only beapplicableto the
digital object(andnot otherobjectswhich sharethesamestructure)andtheseare
linkedto theSemanticInformationplaceholder. Pleasenotethatall of thesetools
have thesamesub-elementssotheseareonly detailedunder1.2.1.1.2Transformer
Object,with commentsthatreflectthedifferencesin usageof thesimilarRACsand
RAOs.

RepresentationInformationcontainsall theinformationneededto obtainandrender
theintellectualcontentof thestoreddigital object.If thearchive is unableto provide
anenvironmentfor renderingadigital objectat thetimeof ingest,it is advisablethat
informationbestoredwhichdescribesthetechnicalenvironmentin asmuchdetailas
is possibleto allow for someunderstandingof theenvironmentin thefuture.Such
detaileddescriptionsof technicalenvironmentsmaybestoredin RI (seeComment
below).

Dueto thedynamicnatureof thedevelopmentof therepresentationinformationand
therepresentationnetworkswithin theCedarsproject,this specificationlagsbehind
thecurrentimplementationof this metadatacategory. An exampleof a representation
network hasbeencreatedfor a recentpaper22. This sectionis liable to beupdated.

22A Blueprintfor RepresentationInformationin theOAIS Model,Holdsworth andSergeant,2000
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Name RepresentationInformation
Identifier Representation-Information
Definition Thismetadatasectioncontainsall theinformationneeded

to obtainandrendertheintellectualcontentof thestored
digital object. It providesall the correctentry pointsto
therepresentationnetwork. Thesub-elementsof thissec-
tion canbe storedembeddedin the AIP, but often they
will be storedexternally aspart of a representationnet-
work andlinks to thenetwork will beembedded.

Obligation Very Significant
Repeatable No
Sub-Elements 1.2.1.1StructureInformation

1.2.1.2SemanticInformation
Comment Wherean archive is unableto provide the technicalen-

vironmentfor renderingat the time of ingest,inclusion
of free-text to describethe environmentor explain how
to find out this informationwouldhelpprovidebetterac-
cessto thedigital contentin thefuture.

1.2.1.1 Structur e Inf ormation

Name StructureInformation
Identifier Structure-Information
Definition This elementprovidesa mechanismfor transformingthe

preserveddigital object(storedasa byte-stream)into the
structuredsetof digital componentsneededin order to
access(andrender)its intellectualcontent.

Obligation Very Significant
Sub-Elements 1.2.1.1.1UnderlyingAbstractForm Description

1.2.1.1.2TransformerObjects
1.2.1.1.3Render/Analyse/ConvertObjects

Comment The simplesttransformationshouldbe to reproducethe
structureof theobjectprior to ingest(e.g.for anarchived
CD-ROM, thebyte-streamis transformedinto a file tree
of thesamestructureasthaton theoriginalCD).

1.2.1.1.1 Underlying Abstract Form Description

TheCedarsprojectrefersto thestructurethatis neededin orderto accessthe
intellectualcontentof adigital objectasthe“UnderlyingAbstractForm” (UAF) of the
object.It shouldbenotedthatagivendigital objectmayhavemorethanonechoice
for its UAF, andpartof theingestprocessinvolvesidentifyingasuitableUAF which
captures,ascloselyaspossible,thestructuralaspectsof theobjectin orderto allow all
the“significantproperties”of theobjectto beretained.Identificationof an
appropriateUAF (with associatedsignificantproperties)will begovernedby policies
in placeat thearchive. Cedarsconsiderssuchpolicy decisionsto betheresponsibility
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of collectionor archivemanagers- no adviceon makingthesedecisionsis givenin
this document.

Name UnderlyingAbstractFormDescription
Identifier UAF-Description
Definition A formal or informal descriptionof the abstractdata

form. A completedescriptionshouldgive examplesof
digital objectswhich thisUAF hasbeenprovidedfor.

Obligation Significant
Comment If a table of all UAF-Descriptionsis maintained,this

couldalsobeusedasa tool to aid ingestdecisionsto se-
lect thecorrectUAF.
As thenumberof digital resourcesarchivedwith thesame
UAF increases,this elementbecomesmoresignificant.

1.2.1.1.2 Transformer Objects (TOs)

Thetransfomerobjectsarea specialisttypeof RAC (section1.2.1.1.3).They work
from a resourcein a commonform (abyte-stream)andrenderit into theUAF.

Name TransformerObject
Identifier UAF-Transformer
Definition A TransformerObjectsprovide thesoftwaremechanism

to transformthe byte-streaminto an instatiationof the
UAF.

Obligation Very Significant
Repeatable Yes
Comment It is likely thatTOswill have to beplatformspecific.
Sub-Elements 1.2.1.1.2.1Platform

1.2.1.1.2.2Parameters
1.2.1.1.2.3Render/AnalyseEngines
1.2.1.1.2.4OutputFormat
1.2.1.1.2.5InputFormat
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1.2.1.1.2.1 Platform

Name Platform
Identifier Platform
Definition The computationalplatform which is neededso that the

softwarewill run.
Obligation Significant
Repeatable No
Comment A platformmayreferto apieceof hardware,or anappro-

priatesoftwaretechnology(suchasa webbrowser).For
certainresourcesit maybepossibleto representtheplat-
form in the abstractby providing C-codewhich canbe
compiledon thehardwareavailableat thetimeof access.

1.2.1.1.2.2 Parameters

Name Parameters
Identifier Parameters
Definition Additional requirementsthat needto be indicatedto the

renderingsoftwareenginefor it run in the correctmode
of operation.

Obligation LessSignificant
Repeatable Yes
Comment Parametersfor a TO might include the ‘arguments’

neededby the softwarein orderto achieve the mapping
of thebyte-streaminto thespecifictypeof UAF.

1.2.1.1.2.3 Render/AnalyseEngines

Name Render/AnalyseEngines
Identifier Render/Analyse-Engines
Definition Thesoftwareenginerequiredto renderthedigital object

in theappropriatemanner.
Obligation Significant
Repeatable No
Comment For a TO, the softwareenginerendersby transforming

thebyte-streaminto theUAF.
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1.2.1.1.2.4 Output Format

Name OutputFormat
Identifier Output-Format
Definition A descriptionof the format producedby processingthe

digital objectwith therenderingengine.
Obligation Significant
Repeatable No
Comment For a TO, this elementshouldbe identical to the UAF-

Description.
For theRAO theoutputformatmaybea GraphicalUser
Interfaceor a printout.

1.2.1.1.2.5 Input Format

Name InputFormat
Identifier Input-Format
Definition A descriptionof theformatof digital objectthat theren-

deringsoftwareworkson.
Obligation Significant
Repeatable No
Comment For a TO this shouldbe the byte-streamformat (where

the archival storeis updatedto preserve AIPs in a form
otherthan“byte-stream”this shouldbe reflectedin this
metadataelement).
For a RAC the software is associatedon the structured
side,sotheinput formatmustbetheUAF of theobject.
For the RAO the input format will eitherbe the UAF or
the resultof a format conversionfollowing on from the
productionof theUAF.

1.2.1.1.3 Render/Analyse/Convert Objects (RACs)

Generalrenderingcapabilitiescanbeattachedto thestructuralforms.Thismakesit
possiblefor all toolswhich rendera particularkind of underlyingabstractform to be
shared.Toolsfor renderinga resourcethatarespecificto theresourceshouldbe
attachedto theSemanticInformation.Renderingoperationsthatconvert from one
digital dataformatto anothershouldbeattachedhere,enablingpoliciesof format
migration.

Thearchivecouldmaintaina list of dataformatssothatnew renderingcapabilities
couldbeuncoveredwhena conversiontool is deployed.Suchlists andadministrative
functionsarenot coveredin this specification.
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Name Render/Analyse/ConvertObject
Identifier RAC-Object
Definition An instanceof this kind of object provides a software

mechanismto accessthe intellectualcontentof the dig-
ital object,eitherby direct rendering,an analyticaltool,
or by convertingthe objectinto a form moreeasilyren-
dered/understood.

Obligation Significant
Repeatable Yes
Sub-Elements 1.2.1.1.3.1Platform

1.2.1.1.3.2Parameters
1.2.1.1.3.3Render/AnalyseEngines
1.2.1.1.3.4OutputFormat
1.2.1.1.3.5InputFormat

1.2.1.2 SemanticInf ormation

Name SemanticInformation
Identifier Semantic-Information
Definition This providesthe mechanismswhich allow the specific

digital objectin theAIP to berendered.
Obligation Significant
Repeatable No
Sub-Element 1.2.1.2.1Render/AnalyseObjects
Comment Oftentheserenderingprocesseswill berelevantonly for

thesingledigital resource,andwill not have generalap-
plicability.

1.2.1.2.1 Render/AnalyseObjects (RAO)

As mentionedabove,theserenderingobjectshavethesamesetof sub-elementsas
TransformerandRender/Analyse/ConvertObjects.Themaindistinctionis their
relationshipto thespecificdigital resource.

Name Render/AnalyseObject
Identifier RAO
Definition Thiselementprovidesthedifferentsoftwaremechanisms

anddescribethe platformswhich theserun on, in order
to accesstheintellectualcontentof thedigital object.

Obligation Significant
Repeatable Yes
Sub-Elements 1.2.1.2.1.1Platform

1.2.1.2.1.2Parameters
1.2.1.2.1.3Render/AnalyseEngines
1.2.1.2.1.4OutputFormat
1.2.1.2.1.5InputFormat
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1.2.2 Data Object

Name PrimaryDigital Object
Identifier Primary-Digital-Object
Definition This elementis thepreservedbyte-streamof theoriginal

digital resource.In somecasesthiselementwill bepopu-
latedwith areferenceto theactualcontainerobject(using
theCRID indirectionnamingscheme).

Obligation Very Significant
Repeatable No
Comment As mentionedabove, this is not a truemetadataelement,

as it is the actualdigital resourcepreserved. However,
theremustbesomeassociationbetweenthemetadatain
theAIP andthedigital resourcein theAIP.
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