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Intr oduction

A majorcomponenbdf thework encompassely the Cedargrojectis the
developmenbf a metadatdramenork which will enablethe long-termpreseration
of digital resourcesThis metadatas requiredto supportmeaningfulaccesso the
archiveddigital contentandincludesdescriptve, administratve, technicalandlegal
information.

This documentlescribeshe metadatalementavhich the Cedarsgrojecthas
identifiedasbeingusefulto ensurehatdigital library resourceganbearchivedand
usedin thefuture. No assumptionaremadeaboutparticularmethodof
implementingthis specificationalthoughit is ervisagedthatthe metadatawill be
storeddigitally.

Purposeof this Document

The purposeof this documentis twofold. The primary purposes to providethe
CedardDemonstratoProjectwith a basicsetof preserationmetadatalementgo
implementaspartof a pilot digital archive which will bebasednthe Cedars

*Kelly Russell DerekSegeant,Andy Stone Ellis WeinbegerandMichael Day, with thanksto Mr John
Wells
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DemonstratoProjectsystemandarchitecture:. The CedarsDemonstratoProjectwill
containawide variety of digital materials(representatie of digital library collections)
andit is thereforenecessarghatthis specificatiorbe generallyapplicablé? It is not
expectedthatthe projectwill implementthis outline specificatiorfully astherewill be
sectionof themetadatavherediscussioris still necessarpeforeimplementation
will bepossible Wherethisis the casethe projectwill provide free-text inputfieldsto
allow commentsandquestionsvhich, it is hoped will inform furtherdiscussionAs
partof thedemonstratoprojectthe Cedargeamplansto developan XML DTD to
expresshe metadataelementsput it hasmadeno decisionsaboutimplementinga
specificsyntax. This documentandits implementatiorasan XML DTD will continue
asaniterative procesver the next few months.Completeéimplementatiorof the
CedardDemonstratoProjectsystemandafinal versionof the Outline Metadata
Specificatiorarebothduefor completionin summer2000.

The secondaryeasorfor developingthis outline specificatioris to contributeon a
strateyic level to theinternationalkcollaborative developmenif a standard
specificatiorfor digital preserationmetadataSuchwork is inevitably beyondthe
scopeof asingleprojectandit is only throughcollaboratiorwith a numberof
staleholdercommunitieghatthis will beachieved. Whenthe Cedarsprojectbegan
thiswork thelevel of internationainterestin its work wassomevhatunderestimated,
but the documentsit now standshasbenefitedenormouslyfrom internationaddebate
anddiscussionThe projecthopesto continuecontributing to work in this area.

Relationship to other Metadata Initiati ves

In 1998,the Cedargrojectproduceda preliminaryreview of metadatanitiativesthat
wereidentifiedasbeingrelevantto digital preseration(Day 1998). This review noted
thatmetadatas neededor digital presenration,regardlesof the particular
preserationstratgy chosenClifford Lynch(1999)hasdescribedhefunction of
someof this metadata:

Within anarchive, metadataaccompanieandmakesreferenceo each
digital objectandprovidesassociatedescriptve, structural,
administratve, rightsmanagemengndotherkinds of information. This
metadatavill alsobe maintainedandwill be migratedfrom formatto
formatandstandardo standardindependentiyof the baseobjectit
describes.

Preserationmetadatdnas,therefore becomeanimportantsubjectfor researctand
developmenin thearchive andlibrary communities Exampleof suchinitiativesare:

IFurther information about the Cedars DemonstratorProject is available on the Cedarswebsite
http://wwwleeds.ac.uk/cedars

2Both this specificationand the demonstratomrchive systemare concernedwith a variety of digital
objectsincludingdigital materialswith non-digitalequivalentsaswell asmaterialshatare“born digital”. It
is importantto recognisehatalthoughdigitisationprojectsaresometimesindertakn aspartof a stratgy to
presere rareor fragile materials digitisationitself is not part of the digital preseration processaasdefined
by the Cedargrojectin generabr this specificatiorin particular
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o TheResearch.ibrariesGroup(RLG) Working Groupon Preserationlssuesof
Metadatawhosefinal report(RLG 1998)definedthe semanticof metadata
elementghatcouldsene the preserationrequirementsf digital images.

o Themetadataspecificatiorfor evidencedevelopedaspartof the University of
Pittshurg RecordleepingFunctionalRequirement®roject,fundedby the US
NationalHistoric PublicationsandRecordsCommissionBearmarandSochats
1996).

¢ TheRecordleepingMetadataStandardor CommonwealttAgenciesdeveloped
by the NationalArchivesof Australia(1999).

o Thelogical datamodel(basedn entity-relationshipnodelling)developedby
theNationalLibrary of Australia(NLA) to helpidentify the particularentities
(andtheir associatednetadatajhatneededo be supportedwvithin its
PANDORA proof of conceptarchive (PreservingandAccessingNetworked
DocumentarnyResourcesf Australia,CamerorandPearcel 998). This model
hasrecentlybeenrevisedfor usewithin the NLA’s Digital ServicesProject
(NLA 1999).

Relationship to the OAIS model and to Earlier CedarsDocuments

Anothersignificantdevelopmenthasbeenthe productionof the International
Standard®rganization(ISO) Referenceviodel for anOpenArchival Information
System(OAIS).2 This initiative is beingco-ordinatedy the Consultatve Committee
for SpaceDataSystemgCCSDS) It describes group“that hasacceptedhe
responsibilityto presere informationandmake it availablefor a designated
community”# The OAIS definesarangeof functionswhich areapplicableto ary
archive, whetherdigital or not. Thesefunctionssupportthe operationf the archive
from recevving materialsto archive (ingest), throughstoragedatamanagemerdand
administrationfo thedisseminatiorandreleaseof the materialsto thoseoutsidethe
archive (access)The OAIS modelaimsto provide acommonterminologyand
framework with which to explorethe challengegacingdigital archves.lIt is currently
undegoingthe ISO standardprocessandit is hopedthe modelwill bereleaseds
partof thelSO suiteof agreedstandardgy autumn2000.

The OAIS modelhasidentifiedanddistinguishedrarioustypesof metadataneededo
supportadigitally preseredresourceln generalthis Cedarsoutline specificatiorhas
adheredo this aggreation® In accordancevith OAIS, eachresourcds packaged
togethemwith its metadataasan‘Information Package’.An InformationPackage
combinegwo things:‘Contentinformation’ and‘Presenation Description
Information’ (PDI). The Contentinformationgroupsthe presereddigital resourcepr
data object, with ‘Representatiotnformation’ (RI) metadatathe Rl is the
informationneededo retainmeaningfulaccesdo the presereddataobject. The PDI

S3Consultatie Committeefor SpaceData Systems ReferenceModel for an OpenArchival Information
System(OAIS), CCSDS650.0-R-1 RedBook, May 1999.

4lbid p 1-11.

5ThereareinstancesvhereCedarshasdeviatedfrom the OAIS model(mainly in areaswvherethe model
is opento interpretation) Wherepossible this is identifiedandexplained.
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groupsdifferentkinds of descriptve metadatasothatwhatthe Contentinformation
actuallyis canstill be understoodndefinitely®

Severaldigital library projects(in additionto Cedars)recurrentlyinterestedn the
OAIS model. Theseincludethe Networked EuropearDepositLibrary (NEDLIB), the
British Library, theRLG, AHDS, andUKOLN.’

Thedevelopmenif the OAIS referencenodelby the CCSDShasinfluencedhe
developmenbf the Cedarametadataschemeswell astheimplementatiorof the
CedardDemonstratoProject.Early draftsof thisdocumen{e.g. StoneandDay 1999,
Day 1999)took metadataelementdrom avariety of selectednitiativesin the Cedars
metadataeview andmappedhemontothetaxonomyof theinformationpackage
identifiedin the OAIS model.A versionof thatdocumentvascirculatedfor selectve
consultatiorin Decemberl 9998 This currentdocumenfurtherrefinesthe approach:
it startsfrom the structureprovidedby the OAIS modelandpopulatest with metadata
elementxhoserby practicalinvestigatiorof archiving realdigital resourcesfurther
refinedby commentgeceivedfrom a selectve consultatiorprocess.

Relationship of Presewvation Metadata to Other Ar chive Functions

It is importantto recognisehatthe proposedsetof preserationmetadatas not
intendedo includedescriptionsf all archival functions(thereareseparat@areasn
OAIS givento functionssuchasadministratiorandmanagement)This documenis
concernedvith metadatdo aid preserationanddoesnot attemptto include
informationwhichwould berecordedaspartof theregularbusinesgproceduresand
processesf thearchive, suchasusagestatisticsor archive policy (althoughfor
ohbviousreasondinks to thesefunctionalareasmaybe necessargr desirable) One
functionwhich Cedarsconsiderdo be partof achive administrationis the
managemenf the preserationmetadatatself (e.g. monitoringandupdatingas
necessary)For example,informationaboutcopyright andrelatedintellectualproperty
rightsfor ary digital objectwill changeovertime andwith changedgo legislation.
Likewisean OAIS modelarchive which relieson arobustnetwork of technical
descriptionge.g.representatiomformation)to ensurdong-termacceswill needto
monitorthis informationandupdateit astechnologychangesThis document
assumethatpreserationmetadatavill bedynamicandthatmaintenancef the
metadatavill form akey partof anarchive’sadministratve function.

Granularity Issues

It hasbeenwidely recognisedhatthe metadataequiredfor long-termdigital
presenationis complicatedby thelevelsof ‘granularity’ thatcanoccurwithin asingle
digital objector collectionof objects.Metadatdor examplemaybeassigneditthe
61bid p 4-25.
"Werf-Davelaar T. van det Long-termpresenration of electronicpublications:the NEDLIB project.

D-Lib Magazine5 (9), Septembe999.
8A list of organisationselectedasreviewersis providedat Annex A.
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level of acompletedigital collection,a singledigital objector even(in the caseof
comple digital material)attheindividualfile level. In partthe granularityof the
metadatavill be determinedy thedigital objectitself andthelevel of description
necessaryo ensurepreseration,but it will alsobeinfluencedby collection
managemerpoliciesin placeatthearchive? In additionthe granularityof the
metadatanay beinfluencedoy concernsaboutrights managememf somemore
comple digital objects(e.g. wheredifferentpartiesown differentcomponent®f the
contentand/orsystems)° How an archive chooseso assignmetadata,and at
what level of granularity , are not decisionsimposedby a metadataspecification.
A preserationmetadatapecificatiorshouldallow for descriptiorat ary level (asthis
outlineattemptgo do) but ultimately the decisionresideswith the archive. For
example,boththeBritish Library andthe NEDLIB projects(wherework is focused
onthedepositlibrary situation)have chosenfor justifiablepracticalreasonsto assign
metadatdo materialsasthey have beendeliveredto thelibrary (e.g.asproducedy
the publisher).This outline specificationmakesno assumptionsabout the level at
which metadatawill be assignedand assumenly that archiveswill do soat
levelsappropriate to fulfill their presewation responsibilitiesand meetthe needs
of the archive’s user communities.

What is a Data Object?

As describedaborve, the OAIS referencenodelmakesclearthatan Archival
InformationPackagecontaingwo distinctareasthe Contentinformationwhich
includesthe dataobjector digital resourcetself aswell asthe systemsand
informationnecessaryo renderthe object;andPreseration Descriptioninformation
which includesinformationdescribingthe objectitself andassociateghreseration
information.In the CedardDemonstratoProjectdifferentdataobjectsmayhave
differentmanifestationsfFor example,anobjectthathasbeenmigrated? through
evolving technicalregimesmay have severalmanifestationsvithin thearchie (the
original manifestatioraswell asmanifestationgissociateavith newertechnical
ervironments).In partthiswill dependonthe preserationstrately adoptedor the
objectby thearchive (e.g.amigrationstratey will involve the productionof a new
manifestatiorwith eachmigrationwhile anemulationstrateyy mayrely onacceswia
theoriginal dataobject.) The proposednetadatapecificatiorwill allow for different
manifestation®f the samedataobjectwithin thearchive via referencdinks to
previousandsubsequenhanifestationgseeProvenancdnformation,sectionl.1.3
below).

9The Cedarsproject explains someof the technicaldecisionsassociatedvith preseration of a digital
objectusinga conceptcalled the Underlying AbstractForm which is describedn section1.2.1.1.10of the
Representatioinformationbelow.
10For examplea digital soundrecordingwith associate¢topyright andperformanceights for individual
tracks.
UMigration in this context is definedas the systematictransferof digital materialsfrom one soft-
ware/hardwreregimeto another The OAIS referencenodelrefersto this as‘transformation’.
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Obligation

In earlieriterationsof this outline specificatioran attemptwasmadeto define
elementsaseither“mandatory”or “optional”. However, subsequendiscussiongnd
commentdrom reviewerssuggesthatthoseconcernedvith long-termpresenrationin
librariesor archivesareunlikely to decideagainstpreserationof a valuabledigital
objectbecausdt lacksspecificmetadatalementsin addition,specifictypesof
digital objectwill have elementavhich might be deemednandatorywhile for other
digital materialsthe samefield is notapplicable(e.g.a soundrecordingof a bird song
may lack bothtitle andauthor).The Cedarseamhave agreedhattheseobligations
arenot necessarilapplicableto metadatdor preserationandthatdecisionsabout
long-termretentionwill notbebasedprimarily on metadataequirementsinsteacthis
outlinespecificationprovidesguidanceon the “significance”of eachelement
determinedy thegenericityof theelement(i.e. the extentto which it maybe usefully
appliedacrossawide rangeof digital materials).Thetermsusedareasfollows:

¢ Very Significant- anelementdeemedo bevery usefulfor preserationacrossa
wide rangeof digital objectsandthereforenecessarif available

e Significant- anelementdeemedo be of useto mostdigital objects

e LessSignificant- anelemenideemedo be of someusebut not strictly
necessary

Structur e of this Document

In thisdocumentheterm‘element’is usedfor eachitem of metadataAn element
may be composedf sub-elementsyhich arealsoelementsandsocanalsocontain
sub-elements.

Following thisintroductionis a setof treediagramghatrepresenthe structural
framework of anInformationPackage.The hierarchyof thetreesfollows thatof the
OAIS referencenodelascloselyaspossible andthis correspondencis shovn in the
accompaping text.

Following thediagramseachmetadatalements explainedin detail,orderedby its
positionin thetreestructureratherthanby its importance Thetablesdescribingeach
metadataelementshouldbe self-explanatory

Structural Diagrams

As with all complex structurestheframework for the Cedaranetadatas difficult to
conceptualiseapidly. Treediagramshave beenusedto enabletheinterrelationships
andtheoverall arrangementf metadatalementgo bevisualisedswiftly. They also
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Information
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Figurel: Thestructureof anInformationPackage

PDI Reference
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Resource Existing
Description metadata

Figure2: Thestructureof Referencénformation(PDI)

allow easycomparisorbetweerthe Cedarametadatandthe OAIS? structure.

Figure1'® shavs the highestlevel of the Cedaranetadatastructure The highestlevel
objectin the OAIS modelis anInformationPackage(this currentdocumenis
predominantlyconcernedvith the metadatastructureof the Archival Information
PackaggAlP)). It will benoticedthatneitherPackaginginformationnor Descriptve
Informationareincludedin the Cedargdiagram.Packaginginformationmaybe
includedata laterdate, andwill beameansf trackingwhich versionof an
InformationPackagg(i.e. its structure)s used;thisis likely to beareferencdo the
XML DTD definingthe AIP’s structure.

Figure2 shavs the metadataelementavhich areclassedasReferencdnformation.
“This informationidentifies,andif necessargescribespneor moremechanisms
usedto provide assigneddentifiersfor the Contentinformation. It alsoprovidesthose
identifiersthatallow outsidesystemgo refer, unambiguouslyto this particular
Contentinformation? 14 Broadeninghis slightly: in Cedarsthe Reference
Informationidentifiesanddescribeshe Contentsufficiently andsoholdsmostof the

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

131bid. Figure1l mapsonto OAIS figure4-13,p 4-22. The Preseration Descriptioninformationsectionof
figure1 shouldbecomparedo OAIS figure4-17,p 4-31andthe Contentinformationsectionis anexpression
of thesecondparagrapton OAIS p 2-5 (or figure 4-9) p 4-16

14 bid p 4-25.
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PDI Context
Information

Related Informatiol
Objects

Figure3: Thestructureof Context Information(PDI)

PDI
Provenance
Information

History of origin

(Original object Management Rights

information prior history management

to ingest)
Change Original Ingest
Reason fo Custody history 9 Reason for 9 Administration .
: technical N process N see Fig 7
creation history before © preservation " history
environments history

archiving
Action Policy
history history

Figure4: Thestructureof Provenancdnformation(PDI)

SR

datawhich needto bedistributedfor customeresourcaliscovery. For this reason
holdingplacesarealsokeptfor any existing instantiation®f metadataschemegsuch
asDublin Core,MARC recordsgtc.)to allow theseto bereusedvhereappropriate.

Figure3 shavsthe structureof Context Information. Thisinformationdocumentghe
relationshipsf the Contentinformationto its ervironment.This explainshow it
relatesto otherContentinformationobjectsexisting elsavhere!® This diagramis
likely to be expandedastestresourcedegin to shov which aspect®f thisare
relevant,andwhen.

Figure4 representthe Provenancdnformation.“This informationdocumentshe
historyof the Contentinformation” ¢ Any datawhich describeshe managerial
history or administrationis placedin therelevantsub-catgories.Thereis alsoa
catagyory to capturethe history of theresourcebeforeit enterednto thearchive.

Figure5 concludeshis level of breakdavn of the PDI. Fixity Informationis described
in the OAIS thus:“This informationdocumentghe authenticatiormechanismsandit
providesary authenticatiorkeys usedto ensurethatthe particularContent
Informationobjecthasnot beenalteredin anundocumentechanner™’ In thefirst
instanceCedards notintendingto solve the authenticationssue but recogniseshat
thereneeddo be scopefor this in the metadatapecification All the Cedars

151pid.

16bid.
1|bid p 4-26.
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PDI Fixity
Information

Authentication
Indicator

Figure5: Thestructureof Fixity Information(PDI)

Content Representatior
Information

Structure
Information

Semantic
Information

Render Analys
Objects

r
Underlying AlbsFrac Transformer Objec
Form description

)l

Render Analys
Objects

J

Figure6: Thestructureof Representatiomnformation(Content)

InformationPackagewill be protectedrom undocumentedhangedy restricting

accesdo bothreadandwrite operations.

Figure6 shaws the structureof the Representatiomformation!® The OAIS reference
modelsaysthatthe Rl is “neededo make the DataObjectunderstandable? The
structureandsemanticnodesof this treearelik ely to beindirectionsinto a
Representatioietwork, which will be describedn adocumenseparatéo this

metadatapecification.

181bid, p 4-18,Figure4-10.
191bid, p 2-5.
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PDI Rights
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Negotiatior
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publisher | [Publication| | publication| | warning holders

Legislation
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pointer

Figure7: Thestructureof RightsManagemen{PDI - Provenance)

10

Figure7 givesthe structurefor handlingintellectualPropertyRights. Theseareseen
aspartof Provenancdnformation. Work in this arearepresents significant
expansionof the OAIS model,andis likely to encourageopyright ownersof digital

contentwho areunsurewhetheror notto archive their resources.
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Definition of Metadata Elements(for an Information Package)

This sectiondetailsthe metadataelementdor an“Archival InformationPackage”.
Ongoingrevision of thesels expectedasinstantiatingthe schemdor differing digital
resourcesvill revealits strengthsandweaknessesThefinal versionof this outline
specificatiorwill includeappendicegroviding casestudyexamplesof how this
metadatdasbeenappliedto specificresourcesvithin the CedardDemonstrator

Project.

1 Information Package

Name InformationPackage
Identifier Information-Rackage
Definition This containsall the contentinformationandthe related

descriptionsand audittrails neededo presere a digital
resourcen thelongterm.

Sub-Elements

1.1 PreserationDescriptioninformation
1.2 Contentinformation

1.1 Presewation Description Information

Name PreserationDescriptioninformation

Identifier Preseration-Description-Inforration

Definition This elementis definedas*“Information which is neces-
saryfor adequat@reserationof the contentinformation
andwhich canbe categyorizedasProvenanceReference,
Fixity, andContext information’ 2°

Obligation Very Significant

Sub-Elements

1.1.1Referencdnformation
1.1.2Context Information
1.1.3Provenancdnformation
1.1.4Fixity Information

201bid.

11
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1.1.1 Referencelnformation

Name Referencénformation

Identifier Reference-Information

Definition Containddentifiersfor theresourceandadditionalinfor-
mation describingthe resource. Also includesexisting
cataloguenetadatachemes.

Obligation Very Significant

Sub-Elements

1.1.1.1ResourceéDescription
1.1.1.2ExistingMetadata

Comment

Includesinformationfor resourcediscovery which may
be taken from existing metadatecreatedspecificallyfor
this purpose.

1.1.1.1 ResourceDescription

Name Resourcéescription

Identifier Resource-Description

Definition Theidentifiersanddescriptiorof theresourceo uniquely
identify it anddeterminghe authorandversion.

Obligation Very Significant

Comment Resourcaliscovery, althoughvital to a working archie,

is not the primary focus of the Cedarsproject. A great
dealof work hasalreadybeendonein this areaon stan-
dardisationIn the Cedardmplementatiorof this outline
specificationan instantiationof the Dublin Corewill be
usedto representhis information. (However this does
not necessarilyndicatea commitmenton the part of the
Cedarsprojectto Dublin Core as the bestsolution for
thelongterm.) Similarly in implementingthis specifica-
tion otherswill needto make decisionsaboutusingexist-
ing scheméor resourcadiscovery - Cedargecommends
makinguseof existing work wherepossible!
AlthoughDublin Coredesignatesheobligationof all its
elementsas‘optional’, long-termdigital preserationre-
liesonthedescriptiorstorechere.TheCedarsmplemen-
tation of this outline specificatiorwill thereforeinclude
atleastDC.Title.

12
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1.1.1.2 Existing Metadata
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Name ExistingMetadata

Identifier Existing-Metadata

Definition Any metadatarecordwhich hasbeengeneratedor the
resource.(e.g. Marc records,Dublin Core). This infor-
mationmayaccompagy theresourceoningestor maybe
discoveredlater.

Obligation Significant

Sub-Element 1.1.1.2.1Existing Records

Comments Therearedifferentoptionsfor integrating exising meta-

dataschemainto the AIP suchasthe Warwick Frame-
work.

1.1.1.2.1 Existing Records

Name ExistingRecords

Identifier Existing-Records

Definition Eachinstantiationof a metadatacheme.
Obligation Significant

Repeatable Yes

1.1.2 Context Information

Name Context Information

Identifier Contet-Information

Definition Informationthatdocumentsherelationshipsf the Con-
tent Informationto its ervironment. This includeshow
the ContentInformation relatesto other Contentinfor-
mationobjectsexisting elsavhere.

Obligation Very Significant

Sub-Element 1.1.2.1RelatedinformationObjects

Comment The OAIS modelis unclearaboutthedistinctionbetween

Contet Information and Provenancelnformation. Al-

thoughOAIS suggestdothReasorfor CreationandRea-
sonfor Preserationshouldbeincludedin Context Infor-
mation, the Cedarsteamhave agreedthey are more ap-
propriatein Provenancdnformation(seebelow).
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1.1.2.1 RelatedInformation Objects

Name RelatednformationObjects

Identifier Related-Information-Objects

Definition This elementspecifiesary other information objects
which were judged, at the time of ingest,to be signifi-
cantlyrelatedto theingestedligital object.

Obligation Very Significant

Repeatable Yes

Comment Therelatedobjectmay include,for example,itemspro-

ducedby the sameresearchentity on the sameor on a
similar subject,or itemswhich assisin the useof thein-
gestedobject, for example,documentatiorproducedby
third parties.

1.1.3 Provenancelnformation

Name

Provenancdnformation

Identifier

Provenance-Information

Definition

This elementis definedas “Information that documents
the history of the Contentinformation. This informa-
tion tells the origin or sourceof the Contentinformation,
ary changeghatmay have taken placesinceit wasorig-
inated,andwho hashad custodyof it sinceit wasorig-
inated’ 2*For Cedarsthis elementalsocontainsinforma-
tion aboutthe reasona resourcewvas createdandwhy it
waspresenred.

Obligation

Very Significant

Sub-Elements

1.1.3.1 History of Origin (Original object information
prior to ingest)

1.1.3.2ManagemenHistory
1.1.3.3RightsManagement

Comment

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

2Ybid.

14




CedarsOUTLINE SPECIFICATION - DRAFT FORPUBLIC CONSULTATION

1.1.3.1 History of Origin

Name History of Origin

Identifier History-of-Origin

Definition This elementcontainsa descriptionof the original digital
objectprior to ingest. In addition,wherethe production
of the objecthasinvolveddigitising, the productionpro-
cesscanalsobedescribechere.

Obligation Very Significant

Sub-Elements

1.1.3.1.1Reasorfor Creation
1.1.3.1.2CustodyHistory
1.1.3.1.3ChangeHistory BeforeArchiving
1.1.3.1.40riginal TechnicalErnvironments
1.1.3.1.5Reasorfor Preseration

Comment

Thedescriptiorshouldincludecoverageof thefollowing:
Theintendedusageof the original digital resourcedevel-
oped

Original packagingcontents

Digitizing parameteraused (in the caseof digitisation
projects).

1.1.3.1.1 Reasonfor Creation

Name Reasorfor Creation

Identifier Reason-fotCreation

Definition This elementcontainsinformationaboutwhy a resource
was created.For examplefor digitised materialthe rea-
sontheobject(or collection)wasdigitised(e.g.fragile or
rareoriginals).

Obligation Significant

Repeatable Yes

1.1.3.1.2 Custody History

Name CustodyHistory

Identifier Custody-History

Definition This elementcontainsthe identity of individuals or or-
ganisationgesponsibldor the storageof the digital ob-
ject from the dateof its creationuntil the digital archive
becameresponsibldor the storageof the digital object,
andrecordswhenthey wereresponsible.

Obligation Very Significant

Repeatable Yes
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1.1.3.1.3 ChangeHistory Before Ar chiving

Name ChangeHistory Before Archiving

Identifier Change-History-Before-Archiing

Definition This elementdescribesary changeswhich anyonere-
sponsiblefor the storageof thedigital objectmade from
the time of creationof the digital objectuntil the digi-
tal objectbecameheresponsibilityof thedigital archive.
For digital surrogatenbjectsthis mayincludeinformation
aboutthe non-digitalsourcematerial.

Obligation Significant

Repeatable Yes

1.1.3.1.4 Original Technical Environments

Name Original TechnicalEnvironments

Identifier Original-Technical-Erironments

Definition This elementcontainsinformation aboutthe operating
ervironmentof the original digital object at the time of
ingest, including information on relevant hardware and
operatingsystems togetherwith the software products
thatwould have beenrequiredin orderto useit.

Obligation Significant

Repeatable Yes

Sub-Elements

1.1.3.1.4.7Prerequisites
1.1.3.1.4.2Procedures
1.1.3.1.4.Documentation

Comment

This elementcontainsgeneral descriptve information
aboutthesystemaisedwith theoriginal digital objectand
shouldnot be confusedwith Representatiomformation
usedto renderthedataobject(seel.2.1).

1.1.3.1.4.1 Prerequisites

Name Prerequisites

Identifier Prerequisites

Definition The hardware, operatingsystem,or software originally
availableto beusedwith theoriginal digital resource.

Obligation Significant

Repeatable Yes

Comment Guidelinesto goodpracticeon this shouldbeidentified.

16
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1.1.3.1.4.2 Procedures
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Name Procedures

Identifier Procedures

Definition Additional noteson runningor installationfor the hard-
ware, operatingsystem,or software originally available
to be usedwith the original digital resource.

Obligation Significant

Repeatable Yes

Comment Guidelinesto goodpracticeon this shouldbeidentified.

1.1.3.1.4.3 Documentation

Name Documentation

Identifier Documentation

Definition Associateddocumentatiorfor the the hardware, operat-
ing system,or software originally available to be used
with the original digital resource.

Obligation Significant

Repeatable Yes

Comment For example, a citation of the hardware manualfor the
ORIC-1computer
Guidelinesto goodpracticeon this shouldbeidentified.

1.1.3.1.5 Reasonfor Presewation

Name Reasorfor Preseration

Identifier Reason-foiPreseration

Definition This elementdescribeghe reasonsvhy the digital was
preseredanddepositedn thearchie.

Obligation Significant

Comment The reasongmay include, for example,the costof pro-
ductionof theoriginal object,or theamountof interestin
theoriginal object.
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1.1.3.2 ManagementHistory

Name ManagemenHistory

Identifier Management-History

Definition This elementdescribesall changesvhich were madeto
thedigital objectfrom thetime responsibilityfor its stor
agewasacceptedy thedigital archive.

Obligation Very Significant

Sub-Elements

1.1.3.2.1IngestProcesdistory
1.1.3.2.2AdministrationHistory

1.1.3.2.1 IngestProcesdistory

Name IngestProcesdHistory

Identifier Ingest-Process-History

Definition This elementdescribesall changesvhich were madeto
the digital objectto prepareit for storagein the digital
archie.

Obligation Very Significant

1.1.3.2.2 Administration History

Name AdministrationHistory

Identifier Administration-History

Definition This elementdescribesvhat happenedo the digital ob-
jectafterthecompletionof ingest.

Obligation Very Significant

Sub-Elements 1.1.3.2.2.1Action History
1.1.3.2.2.%Policy History

1.1.3.2.2.1 Action History

Name Action History

Identifier Action-History

Definition This elementdescribesvhatwasdoneto changehedig-
ital objectafteringestto ensurepreseration.

Obligation Very Significant

Repeatable Yes

Comment Changingthe format of the digital objectmay be neces-
saryin orderto presereit.
This elementmay includereferencdinks to earlier/later
manifestation®f the object.

18
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1.1.3.2.2.2 Policy History
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Name Policy History

Identifier Policy-History

Definition This elementdescribeghe setof actionswhich wereap-
plied to thedigital objectto ensurepresenration.

Obligation Very Significant

Repeatable Yes

Comment Theregimemaychangéf thepolicy of thedigital archive

changesimplementatiorfor Cedaranaybealist of pre-
set actionschosenfrom a list but could be a free text
string.

1.1.3.3 Rights Management

Theaim of preserationin the Cedarscontext is to provide accesgo materialfor
scholarsof thefuture. Any useof the materialoutsidescholarshipwill require
separateights negotiations.The metadatgrovided heremight prove usefulfor ary
suchfuture negotiations.As partof thearchive’s administratve functions these
elementsnustbekeptup to date.

Name RightsManagement

Identifier Rights-Management

Definition Thismetadataectioncontaingnformationrelatingto the
intellectualpropertyrightsrelevantto thedigital object.

Obligation Very Significant

Sub-Elements

1.1.3.3.1NegotiationHistory
1.1.3.3.2RightsInformation

Comment

While some of thesesub-elementdhave beenlabelled
‘very significant’, mary have beendesignatedas only
‘significant’. This is becauseightsinformationfor dig-
ital preseration will be a complex areaand a digital
archive will almost certainly have as wide a range of
rights situationsasit doesdigital objects- relatively few
of theseelementswill be genericandapplyto all digital
objects.

1.1.3.3.1 Negotiation History

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

ations leading to submissionof the digital object for
presenration.

Obligation

Very Significant
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1.1.3.3.2 Rights Information
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Name Rightsinformation

Identifier Rights-Information

Definition Thismetadataectioncontaingnformationrelatingto 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

Thismetadatavill beusedby alibrarianor anarchiistto
decidewhatalibrary or archive usercando with adigital
object.

1.1.3.3.2.1 Copyright Statement

Name Copyright Statement

Identifier Copyright-Statement

Definition This elementcontainssub-elementto aid in theidentifi-
cationof theintellectualpropertyrightsholderor holders.

Obligation Very Significant

Repeatable Yes

Sub-Elements

1.1.3.3.2.1.Nameof Publisher
1.1.3.3.2.1.Dateof Publication
1.1.3.3.2.1.Flaceof Publication
1.1.3.3.2.1.RightsWarning
1.1.3.3.2.1.8Contactor RightsHolders

1.1.3.3.2.1.1 Nameof Publisher

Name Nameof Publisher

Identifier PublisherName

Definition This sub-elementontainsthe nameof the publisherof
thedigital object.

Obligation Very Significant

Repeatable Yes

Comment This elementcould containa uniquereferencedentifier
for publishersaninitiative 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-elementontainsthe dateof publicationof this
versionof this digital object.

Obligation Significant

1.1.3.3.2.1.3 Placeof Publication

Name Placeof Publication

Identifier Publication-Place

Definition This sub-elementontaingheplaceof 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-elementontainsa warningthatthe digital ob-
jectmaybe subjectto copyright or databaseight.

Obligation Very Significant

1.1.3.3.2.1.5 Contactsor Rights Holders

Name Contactor RightsHolders

Identifier Contacts-Rights-Holders

Definition This sub-elementontainsdetailsof otherknown rights
contactsor rightsholders.

Obligation LessSignificant

Repeatable Yes

Comment The useof this sub-elemenimay dependon the location
of the user or the intendedplaceof use,or both, since
theremay be differentrights holdersin different coun-
tries.

21
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1.1.3.3.2.2 Actors
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Name Actors

Identifier Actors

Definition This elementspecifiesthe permittedusersof the digital
object,for example,archive staf or library usersor both.

Obligation Very Significant

Comment Somedigital objectsmaybearchivedfor preserationbut
not for currentuseraccess.Archive staf needaccesgo
the digital objectto checkregularly that the presered
digital objectcanstill berendered.

1.1.3.3.2.3 Actions

Name Actions

Identifier Actions

Definition This elementcontainssub-elementdescribingpermitted
actions.

Obligation Very Significant

Sub-Elements

1.1.3.3.2.3. Permittecby Statute
1.1.3.3.2.3.Permittedby Licence

1.1.3.3.2.3.1 Permitted by Statute

Name Permittecby Statute

Identifier Permitted-Statute

Definition This sub-elementcontainstext reminderson standard
permittedactions,for example,the reminderthat copy-
ing for the purposeof researchprivate study criticism,
review, or the reportingof currenteventsis permittedso
long asit amountdo fair dealing.

Obligation Significant

Sub-Element 1.1.3.3.2.3.1.1egislationText Pointer

Comment Note should be taken of ‘Permitted by Licence,

1133232

1.1.3.3.2.3.1.1 Legislation Text Pointer

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

of thecurrentrelevantlegislation.

Obligation

Significant
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1.1.3.3.2.3.2 Permitted by License
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Name Permittedby Licence

Identifier Permitted-Licence

Definition If alicensingagreemenis knownto bein place this sub-
elementincludesthe actualtermsof the licence,which
would normally specifypermittedactorsandactions.

Obligation LessSignificant

Sub-Element 1.1.3.3.2.3.2.1LicenceText Pointer

Comment Actions which areneededo ensurelong term presera-

tion areassumedo be permitted sincethedigital objects
aredepositedn anarchie designedo ensurdong-term
preseration.

Collective licensingagreementmaybein placeandmay
berelevant.

1.1.3.3.2.3.2.1 LicenceText Pointer

Name LicenceText Pointer
Identifier Licence-Ext-Pointer
Definition Thissub-elementontainsapointerto thefull text or texts

of thecurrentrelevantlicenceor licences.

Obligation

LessSignificant




CedarsOUTLINE SPECIFICATION - DRAFT FORPUBLIC CONSULTATION

1.1.4 Fixity Information
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Name Fixity Information

Identifier Fixity-Information

Definition This elementwill be usedto prove the authenticityof an
Archived InformationPackagefor example,by useof a
checksunor adigital signature.

Obligation Very Significant

Repeatable Yes

Sub-Element 1.1.4.1Authenticationindicator

Comment Althoughfixity informationis notstoreddirectly with the

digital objectin the Contentinformationit is still associ-
atedwith it within the AIP. The OAIS modelmakesclear
thatarnything notdirectly involvedwith thetechnicalren-
deringof the objectshouldnot be partof the Contentin-
formation. It is notthecasehatvariousobjectswill share
fixity information. EachAIP will have its own fixity in-
formation(this particularlyrelatesto objectswith differ-
entmanifestationasdescribedabove). In the Cedaram-
plementationfixity informationwill be an integral part
of the disseminatiorof digital objectsfrom the archive,
in orderto ensurethatno objectis disseminatedrom the
archive without adequateassurancévia the fixity infor-
mation)thatit is authentic.It is ervisagedthat this will
work in the sameway thataccesgo digital objectswill
only be providedonceusershave beenauthenticated.

1.1.4.1 Authentication Indicator

Name Authenticationindicator

Identifier Authentication-Indicator

Definition Themechanisnusedo ensurdghedigital objectsauthen-
ticity. For example,a digital certificate.

Obligation Very Significant

Repeatable Yes
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1.2 ContentInformation

Name Contentinformation

Identifier Content-Information

Definition Theprimarytargetfor preseration. Composef a Data
Objectandits Representatiomformation.

Obligation Very Significant

Repeatable No

Sub-Elements 1.2.1Representatiomformation
1.2.2DataObject

1.2.1 Representationinformation

Sincethe practicalimplementatiorof therepresentatiomformationinvolvesa
network of specialistAlPs, linked by referencesatherthanembeddedvithin the
metadataecord,someof this sectionof the documenwill appeato duplicate
elementspamelythethreeelementsl.2.1.1.2TransformeiObjects(TOs),1.2.1.1.3
Render/Analyse/Corert(RACs)Objects,andl1.2.1.2.1Render/Analys®©bjects
(RAOSs). Theseareall placeholdersfor softwaretools, but toolsthatdo slightly
differenttasks.Wherepossibletherender/analystools shouldbe referencedrom the
Structurelnformation(andhenceassociatedvith the dataformatof the digital object)
asthis makesthesetoolsavailablefor any objectwhich shareghe samedataformat
structure However, in somecasesarender/analystool will only beapplicableto the
digital object(andnot otherobjectswhich sharethe samestructure)andtheseare
linkedto the Semantidnformationplaceholder Pleasenotethatall of thesetools
have the samesub-elementsotheseareonly detailedunderl.2.1.1.2Transformer
Object,with commentghatreflectthe differencesn usageof the similar RACsand
RAOs.

Representatiomformationcontainsall theinformationneededo obtainandrender
theintellectualcontentof the storeddigital object.If thearchiveis unableto provide
anervironmentfor renderinga digital objectat thetime of ingest,it is advisablehat
informationbe storedwhich describeghetechnicalervironmentin asmuchdetailas
is possibleto allow for someunderstandingf theervironmentin thefuture. Such
detaileddescriptionf technicalervironmentsmay be storedin Rl (seeComment
below).

Dueto the dynamicnatureof the developmenbf therepresentatiomformationand
therepresentationetworkswithin the Cedarsproject,this specificationagsbehind
the currentimplementatiorof this metadatacategory. An exampleof arepresentation
network hasbeencreatedor arecentpapef?. This sectionis liable to be updated.

22/ Blueprintfor Representatiomformationin the OAIS Model, Holdsworth and Segeant, 2000
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Name Representatiomformation
Identifier Representation-Information
Definition Thismetadataectioncontaingll theinformationneeded

to obtainandrendertheintellectualcontentof the stored
digital object. It providesall the correctentry pointsto
therepresentationetwork. Thesub-elementsf this sec-
tion canbe storedembeddedn the AIP, but often they
will be storedexternally as part of a representatiomet-
work andlinks to the network will beembedded.

Obligation Very Significant

Repeatable No

Sub-Elements 1.2.1.1Structurelnformation
1.2.1.2Semantidnformation

Comment Wherean archive is unableto provide the technicalen-

vironmentfor renderingat the time of ingest,inclusion
of free-text to describethe ervironmentor explain how
to find outthis informationwould help provide betterac-
cesgo thedigital contentin thefuture.

1.2.1.1 StructurelInformation

Name Structurelnformation
Identifier Structure-Information
Definition This elementprovidesa mechanisnfor transformingthe

presereddigital object(storedasa byte-streamjnto the
structuredset of digital componentsieededn orderto
accesgandrender)its intellectualcontent.

Obligation Very Significant

Sub-Elements 1.2.1.1.1UnderlyingAbstractForm Description
1.2.1.1.ZTransformeObjects
1.2.1.1.3Render/Analyse/Carert Objects

Comment The simplesttransformatiorshouldbe to reproducethe
structureof theobjectprior to ingest(e.g.for anarchived
CD-ROM, the byte-streamis transformednto a file tree
of thesamestructureasthaton the original CD).

1.2.1.1.1 Underlying Abstract Form Description

The Cedar9rojectrefersto the structurethatis neededn orderto accesshe
intellectualcontentof a digital objectasthe“Underlying AbstractForm” (UAF) of the
object.It shouldbe notedthata givendigital objectmay have morethanonechoice
for its UAF, andpartof theingestprocessnvolvesidentifying a suitableUAF which
capturesascloselyaspossiblethestructuralaspect®f the objectin orderto allow all
the“significantproperties’of the objectto beretained.Identificationof an
appropriatdJAF (with associatedignificantpropertieswill be governedby policies
in placeatthearchie. Cedarsconsidersuchpolicy decisiongo betheresponsibility
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of collectionor archive managers no adviceon makingthesedecisionss givenin

this document.

Name UnderlyingAbstractForm Description

Identifier UAF-Description

Definition A formal or informal descriptionof the abstractdata
form. A completedescriptionshouldgive examplesof
digital objectswhich this UAF hasbeenprovidedfor.

Obligation Significant

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

couldalsobeusedasatool to aid ingestdecisiongo se-
lectthe correctUAF.

Asthenumberof digital resourcearchivedwith thesame
UAF increasesthis elementbecomesnoresignificant.

1.2.1.1.2 Transformer Objects (TOs)

Thetransfomeobjectsarea specialistype of RAC (sectionl.2.1.1.3).They work
from aresourcen acommonform (abyte-streamandrenderit into the UAF.

Name TransformeObject

Identifier UAF-Transformer

Definition A TransformerObjectsprovide the software mechanism
to transformthe byte-streaminto an instatiationof the
UAF.

Obligation Very Significant

Repeatable Yes

Comment It is likely that TOswill have to be platformspecific.

Sub-Elements

1.2.1.1.2.1Platform
1.2.1.1.2.Parameters

1.2.1.1.2. Render/Analys&ngines
1.2.1.1.2.0utputFormat
1.2.1.1.2. 9nput Format

27
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1.2.1.1.2.1 Platform

Name Platform

Identifier Platform

Definition The computationaplatform which is neededso thatthe
softwarewill run.

Obligation Significant

Repeatable No

Comment A platformmayreferto a pieceof hardware,or anappro-

priatesoftwaretechnology(suchasaweb browser). For
certainresourcest may be possibleto representheplat-
form in the abstractby providing C-codewhich canbe
compiledon the hardwareavailableatthetime of access.

1.2.1.1.2.2 Parameters

Name Parameters

Identifier Parameters

Definition Additional requirementshat needto be indicatedto the
renderingsoftware enginefor it run in the correctmode
of operation.

Obligation LessSignificant

Repeatable Yes

Comment Parametersfor a TO might include the ‘arguments’

neededdy the softwarein orderto achieve the mapping
of the byte-streaninto the specifictype of UAF.

1.2.1.1.2.3 Render/AnalyseEngines

Name Render/Analys&ngines

Identifier Render/Analyse-Engines

Definition The softwareenginerequiredto renderthe digital object
in the appropriatenanner

Obligation Significant

Repeatable No

Comment For a TO, the software enginerendersby transforming

the byte-streaninto the UAF.

28
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1.2.1.1.2.4 Output Format

Name OutputFormat

Identifier Output-Format

Definition A descriptionof the format producedby processinghe
digital objectwith therenderingengine.

Obligation Significant

Repeatable No

Comment For a TO, this elementshouldbe identicalto the UAF-
Description.

For the RAO the outputformatmay be a GraphicalUser
Interfaceor a printout.

1.2.1.1.2.5 Input Format

Name Input Format

Identifier Input-Format

Definition A descriptionof the formatof digital objectthatthe ren-
deringsoftwareworkson.

Obligation Significant

Repeatable No

Comment For a TO this shouldbe the byte-streanformat (where

the archival storeis updatedto presere AlPs in a form
otherthan “byte-stream”this shouldbe reflectedin this
metadataelement).

For a RAC the software is associatean the structured
side,sotheinput formatmustbethe UAF of the object.
For the RAO theinput formatwill eitherbe the UAF or
the resultof a format corversionfollowing on from the
productionof the UAF.

1.2.1.1.3 Render/Analyse/Cowvert Objects (RACSs)

Generakenderingcapabilitiescanbe attachedo the structuralforms. This makesit
possiblefor all toolswhich rendera particularkind of underlyingabstracform to be
sharedToolsfor renderinga resourcehatarespecificto theresourceshouldbe
attachedo the Semantidnformation. Renderingoperationghatcornvertfrom one
digital dataformatto anothershouldbe attachecdhere enablingpoliciesof format

migration.

Thearchie couldmaintaina list of dataformatssothatnew renderingcapabilities
couldbeuncoveredwhena corversiontool is deployed. Suchlists andadministratve
functionsarenot coveredin this specification.
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Name Render/Analyse/Corert Object

Identifier RAC-Object

Definition An instanceof this kind of object provides a software
mechanismo accesghe intellectualcontentof the dig-
ital object, eitherby directrendering,an analyticaltool,
or by corvertingthe objectinto a form moreeasilyren-
dered/understood.

Obligation Significant

Repeatable Yes

Sub-Elements

1.2.1.1.3.1Platform
1.2.1.1.3.ZParameters
1.2.1.1.3.Render/Analys&ngines
1.2.1.1.3.L0utputFormat
1.2.1.1.3.9nput Format

1.2.1.2 Semanticlnformation

Name Semantidnformation

Identifier Semantic-Information

Definition This providesthe mechanismsvhich allow the specific
digital objectin the AIP to berendered.

Obligation Significant

Repeatable No

Sub-Element 1.2.1.2.1Render/Analys®©bjects

Comment Oftentheserenderingprocessewvill berelevantonly for

the singledigital resourceandwill not have generalap-
plicability.

1.2.1.2.1 Render/AnalyseObjects (RAO)

As mentionedabove, theserenderingobjectshave the samesetof sub-elementas
TransformemndRender/Analyse/Corert Objects. The maindistinctionis their
relationshipto the specificdigital resource.

Name Render/Analys®©bject

Identifier RAO

Definition This elemenfprovidesthedifferentsoftwaremechanisms
anddescribethe platformswhich theserun on, in order
to accesgheintellectualcontentof thedigital object.

Obligation Significant

Repeatable Yes

Sub-Elements

1.2.1.2.1.1Platform
1.2.1.2.1.Parameters
1.2.1.2.1.Render/Analys&ngines
1.2.1.2.1.0utputFormat
1.2.1.2.1.9nput Format
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1.2.2 Data Object

Name PrimaryDigital Object

Identifier Primary-Digital-Object

Definition This elements the preseredbyte-strearnof the original
digital resourceln somecaseshis elementwill bepopu-
latedwith areferenceo theactualcontaineiobject(using
the CRID indirectionnamingscheme).

Obligation Very Significant

Repeatable No

Comment As mentionedabore, thisis notatrue metadatalement,

asit is the actualdigital resourcepresered. However,
theremustbe someassociatiorbetweenthe metadatan
the AIP andthedigital resourcén the AlIP.
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