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Consultative Committee for Space Data Systems 
Reference Model for an Open Archival Information 
System (OAIS), Recommended Practice CCSDS 650.0-
M-2 Magenta Book, June 2012, 
http://public.ccsds.org/publications/archive/652x0m1.pdf

The bible

Open Archival Information System



... OAIS responsibilities

terms of access, including preservation, distribution, and
usage of Content Information

who has had custody of it since 
its origination, and its history 
(including processing history)

identifiers, or systems of identifiers, 
by which the Content Information 

may be uniquely identified

a protective shield, 
that protects the 

Content Information from 
undocumented alteration

how the 
Content Information 
relates to other 
information outside
the Information Package

PROVENANCEREFERENCE

F
IX

IT
Y

C
O

N
T
E
X

T

ACCESS RIGHTS

OAIS 
RESPONSIBILITIES

a. Di Iorio, m.Schaerf, M. Guercio, et al., „A digital infrastructure for trustworthiness The Sapienza Digital Library experience“, 

will be published in Springer LNCS Volume Number: 385: Bridging between Cultural Heritage Institutions -- Proceedings of the 

9th Italian Research Conference on Digital Libraries (IRCDL 2013)

http://www.dis.uniroma1.it/~ircdl13/


1.1 objectIdentifier (M, R)
1.1.1 objectIdentifierType (M, NR)
1.1.2 objectIdentifierValue (M, NR)

1.2 objectCategory (M, NR)
1.3 preservationLevel (O, R) [representation, file]

1.3.1 preservationLevelValue (M, NR) [representation, file]
1.3.2 preservationLevelRole (O, NR) [representation, file]
1.3.3 preservationLevelRationale (O, R) [representation, file]
1.3.4 preservationLevelDateAssigned (O, NR) [representation, file]

1.4 significantProperties (O, R)
1.4.1 significantPropertiesType (O, NR)
1.4.2 significantPropertiesValue (O, NR)
1.4.3 significantPropertiesExtension (O, R)

1.5 objectCharacteristics (M, R) [file, bitstream]
1.5.1 compositionLevel (M, NR) [file, bitstream]
1.5.2 fixity (O, R) [file, bitstream]

1.5.2.1 messageDigestAlgorithm (M, NR) [file, bitstream]
1.5.2.2 messageDigest (M, NR) [file, bitstream]
1.5.2.3 messageDigestOriginator (O, NR) [file, bitstream]

1.5.3 size (O, NR) [file, bitstream]
1.5.4 format (M, R) [file, bitstream]

1.5.4.1 formatDesignation (O, NR) [file, bitstream]
1.5.4.1.1 formatName (M, NR) [file, bitstream]
1.5.4.1.2 formatVersion (O, NR) [file, bitstream]

1.5.4.2 formatRegistry (O, NR) [file, bitstream]
1.5.4.2.1 formatRegistryName (M, NR) [file, bitstream]
1.5.4.2.2 formatRegistryKey (M, NR) [file, bitstream]
1.5.4.2.3 formatRegistryRole (O, NR) [file, bitstream]

1.5.4.3 formatNote (O, R) [file, bitstream]

1.5.5 creatingApplication (O, NR) [file, bitstream]
1.5.5.1 creatingApplicationName (O, NR) [file, bitstream]
1.5.5.2 creatingApplicationVersion (O, NR) [file, bitstream]
1.5.5.3 dateCreatedByApplication (O, NR) [file, bitstream]
1.5.5.4 creatingApplicationExtension (O, R) [file, bitstream]

1.5.6 inhibitors (O, R) [file, bitstream]
1.5.6.1 inhibitorType (M, NR) [file, bitstream]
1.5.6.2 inhibitorTarget (O, R) [file, bitstream]
1.5.6.3 inhibitorKey (O, NR) [file, bitstream]

1.5.7 objectCharacteristicsExtension (O, R) [file, bitstream]

1.6 originalName (O, NR) [representation, file]
1.7 storage (O, R) [file, bitstream]

1.7.1 contentLocation (O, NR) [file, bitstream]
1.7.1.1 contentLocationType (M, NR) [file, bitstream]
1.7.1.2 contentLocationValue (M, NR) [file, bitstream]

1.7.2 storageMedium (O, NR) [file, bitstream]
1.8 environment (O, R)

1.8.1 environmentCharacteristic (O, NR)
1.8.2 environmentPurpose (O, R)
1.8.3 environmentNote (O, R)
1.8.4 dependency (O, R)

1.8.4.1 dependencyName (O, R)
1.8.4.2 dependencyIdentifier (O, R)

1.8.4.2.1 dependencyIdentifierType (M, NR)
1.8.4.2.2 dependencyIdentifierValue (M, NR)

1.8.5 software (O, R)
1.8.5.1 swName (M, NR)
1.8.5.2 swVersion (O, NR)
1.8.5.3 swType (M, NR)
1.8.5.4 swOtherInformation (O, R)
1.8.5.5 swDependency (O, R)

1.8.6 hardware (O, R)
1.8.6.1 hwName (M, NR)
1.8.6.2 hwType (M, NR)
1.8.6.3 hwOtherInformation (O, R)

1.8.7 environmentExtension (O, R)

1.10 relationship (O, R)
1.10.1 relationshipType (M, NR)
1.10.2 relationshipSubType (M, NR)
1.10.3 relatedObjectIdentification (M, R)

1.10.3.1 relatedObjectIdentifierType (M, NR)
1.10.3.2 relatedObjectIdentifierValue (M, NR)
1.10.3.3 relatedObjectSequence (O, NR)

1.10.4 relatedEventIdentification (O, R)
1.10.4.1 relatedEventIdentifierType (M, NR)
1.10.4.2 relatedEventIdentifierValue (M, NR)
1.10.4.3 relatedEventSequence (O, NR)

1.11 linkingEventIdentifier (O, R)
1.11.1 linkingEventIdentifierType (M, NR)
1.11.2 linkingEventIdentifierValue (M, NR)

1.12 linkingIntellectualEntityIdentifier (O, R)
1.12.1 linkingIntellectualEntityIdentifierType (M, NR)
1.12.2 linkingIntellectualEntityIdentifierValue (M, NR)

1.13 linkingRightsStatementIdentifier (O, R)
1.13.1 linkingRightsStatementIdentifierType (M, NR)
1.13.2 linkingRightsStatementIdentifierValue (M, NR)

1.9 signatureInformation (O, R) [file, bitstream]
1.9.1 signature (O, R)

1.9.1.1 signatureEncoding (M, NR) [file, bitstream]
1.9.1.2 signer (O, NR) [file, bitstream]
1.9.1.3 signatureMethod (M, NR) [file, bitstream]
1.9.1.4 signatureValue (M, NR) [file, bitstream]
1.9.1.5 signatureValidationRules (M, NR) [file, bitstream]
1.9.1.6 signatureProperties (O, R) [file, bitstream]
1.9.1.7 keyInformation (O, NR) [file, bitstream]

1.9.2 signatureInformationExtension (O, R) [file, bitstream]

         PREMIS conformance? First requirement
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SOURCE
Metadata record

Most of the information is 
gathered at the collection  
creation time.
Part of the information will 
be inherited by resources 
and objects: ENTITYs' 
identifiers family, common 
RIGHTS references, 
information about 
Provenance

otherRightsDocumentationIdentifierType*nr 
otherRightsDocumentationIdentifierValue*nr 
otherRightsDocumentationRole-nr
otherRightsBasis*nr
otherRightsApplicableStartDate-nr
otherRightsApplicableEndDate-nr
otherRightsNote-r

licenseInformation-nr
licenseDocumentationIdentifierType-r 
licenseDocumentationIdentifierValue-r 
licenseDocumentationRole-r[nr]
licenseTerms-nr
licenseNote-nr
licenseApplicableStartDate-nr
licenseApplicableEndDate-nr

statuteJurisdiction*nr
statuteCitation*nr
statuteInformationDeterminationDate-nr
statuteNote-r
statuteDocumentationIdentifierType-r
statuteDocumentationIdentifierValue-r
statuteDocumentationRole-r[nr]
statuteApplicableStartDate-nr
statuteApplicableEndDate-nrcopyrightStatus-nr

copyrightJurisdiction*nr
copyrightStatusDeterminationDate-nr
copyrightNote-r
copyrightDocumentationIdentifierType-r
copyrightDocumentationIdentifierValue-r
copyrightDocumentationRole-r[nr]
copyrightApplicableStartDate-nr
copyrightApplicableEndDate-nr



        Digital Provenance Knowledge Base
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           Devicing a DB from the PREMIS data model

rIdentifierType*nr
rIdentifierValue*nr
rightsBasis*nr
act*nr
restriction-r
termOfGrantStartDate*nr
TermOfGrantEndDate-nr
termOfRestrictionStartDate-nr
termOfRestrictionEndDate-nr
rGrantedNote-r
linkObjectIdentifierType-r
linkObjectIdentifierValue-r
linkObjectIdentifierRole-r
linkAgentIdentifierType-r
linkAgentIdentifierValue-r
linkAgentIdentifierRole-r[nr]

RIGHTS

eIdentifierType*nr
eIdentifierValue*nr
eType*nr
eDateTime*nr
eDetail-nr
eOutcome-nr
eOutcomeDetailNote-nr
eOutcomeDetailExtension-r
linkAgentIdentifierType
linkAgentIdentifierValue
linkAgentIdentifierRole
linkObjectIdentifierType
linkObjectIdentifierValue
linkObjectIdentifierRole

EVENTS

aIdentifierType*r
aIdentifierValue*r
aName
aType
aNote
aExtension
linkEventIdentifierType-r
linkEventIdentifierValue-r
linkRightsStatementIdentifier
Type-r
linkRightsStatementIdentifier
Value-r

AGENTS

oIdentifierType*r
oIdentifierValue*r
oCategory*nr
compositionLevel*nr
messageDigestAlgorithm*r
messageDigest*r
messageDigestOriginator*r
size-nr
formatName*nr
formatVersion-nr
formatRegistryName*nr
formatRegistryKey*nr
formatRegistryRole-nr
formatNote-r
relationShipType-r
relationShipSubType-r
relatedObjectIdentifierType[*r]
relatedObjectIdentifierValue[*r]
relatedObjectSequence[-r]
relatedEventIdentifierType[-r]
relatedEventIdentifierValue[-r]
relatedEventSequence[-r]
linkEventIdentifierType-r
linkEventIdentifierValue-r
linkIntellectulaEntityIdentifierType-r
linkIntellectualIdentifierValue-r
linkRightsStatementIdentifierType-r
linkRightsStatementIdentifierValue-r

OBJECTS

INTELLECTUAL 
ENTITY



Collection aware workflow

● The submission of resources 
depends on the collection existence 
strictly connected to its Provenance

● A digital object must belong to a 
well identified resource described 
by metadata (IE,objects,agents, 
events, rights)

… which means, by the system point of view

«conditio sine qua non»

«conditio sine qua non»
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Catalog

Different metadata sources, bibliographic 
records from the Sapienza catalog or 
customized databases, spreadsheets…
Get into the pre-ingestion workflow

SDL-ID Assignment
SOURCE

Metadata record



METADATAOBJECTS

Getting objects information

Getting Enriching
Message digest 

calculation



SOURCE
Descriptive MD

mapping

Descriptive MD

Resources' metadata creation

Encoding

Technical MD

Rights MD

Provenance MD

METS 
fileSec/structMap

Resource’s METS

Collection MD

Collection's METS

Matching

Most of the information is 
gathered at the collection  
creation time.

…..It results also in 
automatic building of the 
relations between the 
objects->resources-
>collections



SDL OBJECTS

Gathering objects information

CopyOBJECTS
SDL 
DARK 

REPOSITORY
Digital Objects

Premis:originalName(O,NR)

SDL-ID Assignment

Rename

Copy Normalization

The name of the object 
is stored by the 
repository, before any 
action of renaming



PREMIS enrichment of SIPs

METSs

Objects

premis:objectCategory = file

premis:objectCategory = representation

premis:objectCategory = file

METSs

Objects

premis:eventType = creation (the act of creating a new object)

premis:eventType = replication (the process of creating a copy of an   
                                                       object that is, bitwise, identical to
                                                       the original)    
premis:eventType = message digest calculation (the process by which
                                                                                    a “hash” is created)

premis:compositionLevel = 0

premis:compositionLevel = 1ZIPs

premis:eventType = validation (the process of comparing an object with a
                                                      standard and noting compliance or
                                                      exceptions)

premis:linkingAgentRole = authorizer, implementer, validator, executing program 
premis:linkingObjectRole = source, outcome



PREMIS enrichment of SIPs

premis:messageDigestAlgorithm = MD5

premis:formatNote = format not validated

premis:agentType = person

premis:messageDigestAlgorithm = SHA-1
premis:messageDigestAlgorithm = CRC32

premis:agentType = organization

premis:agentType = software

premis:copyrightStatus = public domain (in the public domain)
premis:copyrightStatus = copyrighted (under copyright)

premis:copyrightStatus = unknown (copyright status of the resource is unknown)

premis:rightsBasis = copyright

premis:rightsBasis = license

premis:rightsBasis = statute

premis:copyrightDocumentationIdentifier = link alla legge diritto d'autore

premis:statuteDocumentationIdentifier = link alla delibera senato accademico (institutional policies)

premis:licenseDocumentationIdentifier = identificativo accordo sapienza-cineca, digilab-siae, sapienza-rightsHolder 
premis:licenseDocumentationRole = preservation repository-committor,
                                                               committor-national authority, committor-rightsHolder

premis:linkingAgentRole = contact, creator, publisher, rightsholder, grantor 

premis:linkingObjectRole = owned, created, held, preserved???



This is the end…

Question time ?

MANY THANKS, for you kind attention

But hopefully… 
never Ending Preservation Care…
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