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What is digital preservation metadata?

} Digitalpreservation metadata =

Metadata to ensuréongterm accessibility
of digital resources

1 Digital objects must be sellescriptive

} Must be able tadescribe, manage and discover
Independenthfrom the systemghat were used to create
them

XML (machine and human readable)



DP metadata supports preservation goals

Preservation Pyramid
(from Priscilla Caplan)

Authentication Aut

Format strategies Re¢nderabi
Media management / Viability
Secure storage / Fixity
Documentation / Understandability
Description // Identity
Capture / Availability
Selection

Means Preservation Goals
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Domain

Born digital

Digitized




Technology dependence

No direct access
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Technology dependence

Metadata :
A Format information
A Rendering information
A Software
A Hardware
A Other dependencies:
schemas
stylesheets,
encodingsetc.
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Complex structures
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Supporting features

Metadata :
Semantienformationfor the designated community



Supporting features

-

Contacts

b

Customers Extended
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Orders

-

¥ OrderID

Employee ID
> CustomerID
Order Date

Shipped Date
Shipper ID

3

v

S
LastMame Contact Name
Firsthlame
o

Y Last Name
First Name
|
Field: | Mame: [FirstMame] & °| City BirthDate
Table: Contacts Contacts
Sort:
Show:
Criteria: 1 -[='Chicagc|'
or: p) -[:Dateﬁdd['mj.f',-nm,[!atel]]

Example uses and queries

Semantienformationfor the designated community




Context descriptions
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Metadata :
Context descriptions

A QOriginalsource
A Related itemge.g. migration source)



Obsolescence

-> object transformations

} Preemptive preservatiomactions
Bit migration
Content migration
Replacing part of the rendering stack

+ Forensic transformation actions



Obsolescence / object transformations

+ Avoid rights violations } Rightsinformation for
preservation actions
during copyright / license
period

} Prove authenticity } Provenance metadata:

History of all actions
gg‘ggf performed on the resource

C Changesnd decisions History of custodianship
C Agents (decision maker + tools used



Obsolescence / object transformations

} Manage potential loss of } Significant characteristics
objectcharacteristics

} Demonstratedegree of } Lost characteristics
authenticity

} Explain decisions } Business rules (policy,
strategy) guiding

C Documentation : -
preservatlon actions



N } Intentional or accidental change
Mutability } Decay: rapid and potentially complet

+ Viability: the object is } Data carrier metadata

readable Type ofmedium o
Its preservatiorcharacteristics

Age ofmedium
Date ofrecording
Usage patterns

}  Checksumsmessagéigests,

+ Fixity. the object is hash function
unchanged } Event creating them
Algorithmscreating them
Date/time

Originator



N } Intentional or accidental change
Mutability } Decay: rapid and potentially complet

} Integrity: the object is } Event informatiorfor
whole andunimpaired format identification and
validation events

(= provenance)
} Structural metadata

} Authenticity: the object is

what it purports to be + Digitalsignatures

+ Accesgights
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The PREMIS standard

+ Internationaldefactostandardfor metadata
to support the preservation of digital objects and
ensuretheir longterm usabillity.
Informationyou need to know for preservindigitalobjects

Prservatioi/etadata Implementatioftrategies

} Developedby an international tearmf experts.

+ Implemented in digital preservatigmojectsaround the
world.

} Incorporated into commercial andpensource
digitalpreservation tools and systems.



The PREMIS standard

Taassars
JrTr—
B

+ DataDictionary (PREMIS 2.2)

http://www.loc.gov/standards/premis/v2/prerai2.pdf
Version 3 will be released this summ&major release

1 XML schema v2.3
} OWL ontology
} Supporting documentation


http://www.oclc.org/research/projects/pmwg/premis-final.pdf

Activities

1 The PREMIS Editorial Committee
Coordinatesrevisions and implementation of tistandard
} PREMI@Smplementors' Group‘orum(plg@loc gov)

Email message .
Text:subscribe pigyour name>

} PREMI&mplementation Fair (PIF)
User group meetings (@iPres)


mailto:listserv@loc.gov

Scope

} What PREMIS DDs:

Common data model for organizing/thinking about
preservation metadata

Standard for exchanging information packages between
repositories

Implementable
Technicallyneutral
Core metadata



Scope

1 What PREMIS D0s not

Out-of-the-box solution
All needed metadata

Lifecycle management of objectstside repository
- Increasing support for integration with outside

Rights management standard
- strong support for rights statements
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Data Model in PREMIS Version 2

Entities: oOothingso r
that are described by preservation metadata
RelationshipbetweenEntities «—

Propertiesof Entities (semantic units)

nt

Entity

Intellectual

Representation
File gy
Bitstream



Example : Object Entity semantic units

+ 1.1object Identifier
+ 1.2 object Category
+ 1.3 preservation Lev

+ 1.4 significanProperties

1 1.50

i . 1.5.1 compositionLevel

1.5.2 fixity
SUEEE ] 5.3 size
~— 1.5.4 format

1.5.5 creatingApplication
1.5.6 inhibitors

1.5 objectCharacteristics

+ 1.60riginal Name
+ 1.7 storage
1 1.8 environment

+ 1.9 signature Information

\

1.10 relationship
1.11 linkingEventldentifier
1.13 linkingRightsStatementldentifier




Sample Data Dictionary Entry

1.5 objectCharacteri
1.5.1 compositionLe

Semantic unit size

Semantic None

components

Definition The size in bytes of the file or bitstream stored in the
repository.

Rationale Size is useful for ensuring the correct number of bytes from

storage have been retrieved and that an application has
enough room to move or process files. It might also be used

1.5.2 fixity / when billing for storage.
. Data constraint Integer
1.5.3 size Object category Representation File Bitstream
1.5.4 format Applicability Not applicable Applicable Applicable
. . E I
1.5.5 creatingApplice ZOMPES 2038927
o Repeatability Not repeatable Not repeatable
1.5.6 inhibitors Obligation Optional Optional
Creation/ Automatically obtained by the repository.

Maintenance notes

Usage notes

Defining this semantic unit as size in bytes makes it
unnecessary to record a unit of measurement. However, for
the purpose of data exchange the unit of measurement should
be stated or understood by both partners.
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Tayloring PREMIS to needs

Evolving metadata
Increasinggxperienceensuring thdongevity of digital objects
Changing future technical possibilities
Changing future leghiamework

Tayloring solutions
Varying needs
Content-types

Institutional policies
Intended use



From here to an 1 mpl el

Intellectual

Representation
File gy
Bitstream
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Example: Document in 3 representations

Intellectual Entity
201505-27-Presentation

<descriptive metadata>

Structural/
as sibli

Derivation/
hassource

Representation 1 Representation 2 Representation 3

Structurali/ includes Structural|/ includes

File 1 File 2 File 3
201505-27-

Presentation.pptx

201505-27- 201505-27-Notes.
Presentation.pdf docx

®PVation Metadata and Improvements to PREMIS in Version 3.0



objectldentifier
objectldentifierTypeARK

objectldentifierValueark/12148/cbh37367035f
objectCategoryintellectual entity

objectldentifier
objectldentifierTypeARK

objectldentifier
objectldentifierTypeARK
objectldentifierValue: ar©999/h1.version2
objectCategory: representation

objectldentifierValue
ark:/9999/h1.versionl
objectCategoryrepresentation

relationship
relationshipType: derivation
relationshipSubTypéas source
relatedObjectldentifier
relatedObjectldentifierTyp&ARK
relatedObjectldentifierValuark:0999/h1.versionl

32 27 May 2015



objectldentifier
objectldentifierTypeARK

objectldentifierValueark/12148/cbh37367035f
objectCategoryintellectual entity

objectldentifier
objectldentifierTypeARK

objectldentifier
objectldentifierTypeARK
objectldentifierValue: ar©999/h1.version2
objectCategory: representation

objectldentifierValue
ark:/9999/h1.versionl
objectCategoryrepresentation

relationship
relationshipType: derivation
relationshipSubTypéas source
relatedObjectldentifier
relatedObjectldentifierTyp&ARK
relatedObjectldentifierValuark:0999/h1.versionl
relatedEventldentifier
relatedEventldentifierTypeocalDCMS
relatedEventldentifierValue002.2

eventldentifier
eventldentifierType: LocalReposit

eventldentifierValue: E002.2
eventType: migration

33
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objectldentifier
objectldentifierTypeARK

objectldentifierValueark/12148/cbh37367035f
objectCategoryintellectual entity

objectldentifier
objectldentifierTypeARK

objectldentifier
objectldentifierTypeARK
objectldentifierValue: ar©999/h1.version2
objectCategory: representation

objectldentifierValue
ark:/9999/h1.versionl
objectCategoryrepresentation

relationship
relationshipType: derivation
relationshipSubTypéas source
relatedObjectldentifier
relatedObjectldentifierTyp&ARK
relatedObjectldentifierValuark:0999/h1.versionl
relatedEventldentifier
relatedEventldentifierTypeocalDCMS
relatedEventldentifierValue002.2

eventldentifier
eventldentifierType: LocalReposit

eventldentifierValue: E002.2

S agentldentifier
eventType: migration

agenldentifierTypegentID
agentldentifierValue: 1234

linkingAgentldentifier
linkingAgentldentifierType: gentlD
linkingAgentldentifierValue: 1234

agentName: MS PowerPoint 2010
V14.0.7149.5000 (32bit)
agentType: software

34




Tayloring PREMIS to needs

Evolving metadata
Increasing experience ensuring the longevity of digital objects
Changing future technical possibilities
Changing future legal framework

Tajoringsluions

Varying needs APredefined metadata profiles
i Contenttypes AOut-of-the-box tools

A Institutional policies : |
. Configured, extended, adapted
A Intended use . -
Off-the-shelf ©OS / commercia) AMetadata profiles and tools

or custombuilt : -
Custom-built systems

AMetadata profiles and tools
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PREMIS: From V2 to V3

} Next major version of the PREMIS Dalfactionary

} Releasedby July 2014 (hopefully)
} Proofreading phase



PREMIS: From V2 to V3

} Improving PREMIS based on user needs

Add preservationLevelType semantait
Add agentVersion semantic unit |
Add dunknownoé val ue™
Add eventDetallInformation semantic unit
Add authority for controlled vocabulary
Make Intellectual Entity an Object category
Make Environments independent Objects
Add physical Objects

Update conformance statement

e md md md d d d d



Approved Changes:
Add eventDetailinformation semantic unit

2.1 eventldentifier
2.2 eventlype
2.3 eventDateTime
2.4 eventDetall

—_— e e

2.5 eventOutcomelnformation
2.6 linkingAgentldentifier
2.7 linkingObjectldentifier

—_r md



Approved Changes:
Add eventDetalllInformation semantic unit .

1 2.1 eventldentifier

1 2.2 eventType

1 2.3 eventDateTime

1 2.4 eventDetailinformation

y 2.4.1 eventDetall

y 2.4.2 eventDetallExtension
1 2.5 eventOutcomelnformation
} 2.6 linkingAgentldentifier

+ 2.7 linkingObjectldentifier



PREMIS: From V2 to V3

} Improving PREMIS based on user needs

Add preservationLevelType semantait
Add agentVersion semantic unit |
Add dunknowndé val ue¥”
Add eventDetallInformation semantic unit
Add authority for controlled vocabulary- bonus
Make Intellectual Entity an Object category
Make Environments independent Objects
Add physical Objects

Update conformance statement

e md md md d d d d



Implementation specific change:
Add authority for controlled vocabulary

eventldentifier:
eventldentifierType: UUID capture
i e: 908985d®004dad4a7e’” compression

creation

authority="premisEventType"
authorityUR¥ "http://id.loc.gov/vocabulary/preservation/eventType.html"
valueURI= Http://id.loc.gov/vocabulary/preservation/eventType/val.html

RSN 1 [0] o

eventDateTime201407-03T23:18:19 [/ EIEE
tDetailinformation: ngestion
SVEL : o . : message digest calculation
eventDetall: program="Jhove"; version="1.5" migration
eventOutcomelnformation: normalization
eventOutcome: fall replication
eventOutcomeDetaill: validation
eventOutcomeDetailNote: virus check

format="JPEG": version="1.02": result="Not w&llo r mg




PREMIS: From V2 to V3

} Improving PREMIS based on user needs

Add preservationLevelType semantait
Add agentVersion semantic unit |
Add ounknowndé val uye®
Add eventDetallInformation semantic unit

Add authority for controlled vocabulary- bonus
Make Intellectual Entity an Object category
Make Environments independent Objects- major
Add physical Objects

Update conformance statement

e md md md d d d d



Approved Changes:

Make Intellectual Entity an Object category

Intellectual V2:
A Assumed to be
held in a
container
metadataschema
S A No Intellectual
.deo’i\"\e _ Entity semantic
\ Representation .
File units
Bitstream A Exception:

A

identifier to
enable linking to
adescription
PREMI®Dbjects
link to it.

A A set of content that is considered a single intellectual unit for purposes of managem

and description
A For example, a particular book, map, photograph, or database.



Approved Changes:
Make Intellectual Entity an Object category

Intellectual Entity
Representation
File

Bitstream V3Z

A Possibilityto
describe
preservation
aspects of
intellectualentities

A Same semantic
units as

Representations



Approved Changes:
Make Intellectual Entity an Object categopy

} Relate to PREMIS Events and RightsStaté

} Support structural and derivative relationshypgh
Objects.

} Represent amggregate, such as a collection, FRBR work,
FRBR expression, fonds series

+ Capture versioning information and metadata update
events at the Intellectual Entity level
} Associate businessquirements withthem.

Significant characteristiassk definitions, guidelines for
preservation action®tc..



Approved Changes:
Make Environments independent Objects

+ What is needed to render or use an object
Operating system
Application software
Hardware
Computing resources

+ A highlevel data model
} No detailed characteristics specific to an environmigpie



Example: E nvironment stack and
dependency relationships

A Modularised environment
aggregates as a network

A Reusable and distributed Hardware
environment descriptions archltectu re perlpheral
A acrossdifferentObjects - ——
A acrossrepositories and  Repository
registries Operating Software

driver

RegiStry 1.~ Syste 11

Repository

Software
library

Software
application

hipTypedependency
hipSubTypesquires

Ed

S ATiGela DapperiDigial Preservation Metadata and Improverments o PREMIS in Version 3.0 27 May-2015



Data Model in PREMIS V2

Intellectual

(including
Environment semantic
unit container)

Environment

56 e Anigela DapperiDigital Preservation Metadata and Improverents 1o PREMIS in Version 3.0 27 May-2015



Data Model in PREMIS V3

identifiers

Oh[ceis  Environment

ST ~rmrrrmrrmrm e Angeia DapperiDigital Preservation Metadata and Improvements 6 PREMIS in Version 3.0 27 May-2015



Example:
An object and its rendering environment

IntellectualEntity IntellectualEntity IntellectualEntity IntellectualEntity
for content Object hardware l operating system software application

represents represents represents

File Object File Object
ISO image executabldile
Content Object
requires

represents= requires=
relationshipTypestructural relationshipTypedependency
relationshipSubTypespresents relationshipSubTypeequires

L Anigela DapperiDigital Preservation Metadata and Improverents 1o PREMIS in Version 3.0 27 May-2015



