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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission) form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC participate in the development of International Standards through technical committees established by the respective organization to deal with particular fields of technical activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of the joint technical committee is to prepare International Standards. Draft International Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IEC 23000‑15 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information Technology, Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

This second/third/... edition cancels and replaces the first/second/... edition (), [clause(s) / subclause(s) / table(s) / figure(s) / annex(es)] of which [has / have] been technically revised.

ISO/IEC 23000 consists of the following parts, under the general title Information Technology — Multimedia application format (MPEG-A):

· Part 15: Multimedia Preservation Application Format
· ISO/IEC 10646:2012, Information technology – Universal coded character set (UCS)

· ISO/IEC 15938-2, Information technology – Multimedia content description interface (MPEG-7) – Part 2: Description definition language

· ISO/IEC 15938-5, Information technology – Multimedia content description interface (MPEG-7) – Part 5: Multimedia description schemes

· ISO/IEC 15938-9, Information technology – Multimedia content description interface (MPEG-7) – Part 9: Profiles and levels, AMENDMENT 1: Extensions to profiles and levels (Audio visual description profile (AVDP)

· ISO/IEC 15938-10, Information technology – Multimedia content description interface (MPEG-7) – Part 10: Schema definition 

· ISO/IEC 15938-11, Information technology – Multimedia content description interface (MPEG-7) – Part 11: MPEG-7 Profile schemas 

· ISO/IEC 15938-10, Information technology – Multimedia content description interface (MPEG-7) – Part 10: Schema definition 

· ISO/IEC 21000-2, Information technology – Multimedia framework (MPEG-21) – Part 2: Digital Item Declaration

· ISO/IEC 21000-3, Information technology – Multimedia framework (MPEG-21) – Part 3: Digital Item Identification

· ISO/IEC 21000-5, Information technology – Multimedia framework (MPEG-21) – Part 5: Rights expression language

· ISO/IEC 21000-20, Information technology – Multimedia framework (MPEG-21) – Part 20: Contract expression language

· ISO/IEC 21000-21, Information technology – Multimedia framework (MPEG-21) – Part 21: Media contract ontology

· ISO/IEC 23000-6, Information technology – Multimedia application format (MPEG-A) – Part 6: Professional archival application format

· ISO 14721:2012, Space data and information transfer systems -- Open archival information system (OAIS) -- Reference model
Introduction

ISO/IEC 23000 (also known as “MPEG-A”) is an MPEG standard that supports a fast track to standardization by selecting readily tested and verified tools taken from the MPEG body of standards and combining them to form a MAF (Multimedia Application Format). If a needed piece of technology is not provided within MPEG, then additional technologies originating from other organizations can be included by reference in order to facilitate the envisioned MAF.

The existing Professional Archival Application Format (PA-AF ISO/IEC 23000-6) was designed to provide a standardized packaging format for digital files. This packaging format can also serve as an implementation for the information package specified by the Reference Model of Open Archival Information System (OAIS). The OAIS Reference Model is a framework for understanding and applying concepts necessary for long-term preservation of digital information (where “long-term” is long enough to be concerned about changing technologies). In a digital realm, the persistence of metadata is vital and must be kept accessible over time.

The application format defined by the Multimedia Preservation Application Format (MP-AF ISO/IEC 23000-15) is designed to enable users to plan, execute, and evaluate preservation operations (e.g., checking preserved content integrity, migrating content from one system to another system, replicating subpart or entire content, defining the relationship between the source and output of any transformation process, etc.) to achieve the objectives of digital preservation. The standard also provides the industry with a coherent and consistent approach to manage multimedia preservation metadata supporting a variety of application scenarios, such a digitization, format migration, content restoration, etc. This includes various applications, hardware/software systems and processing methods used in different administrative domains, and being independent of technological changes.

Information Technology — Multimedia application format (MPEG-A) — Part 15: Multimedia Preservation Application Format
1 Scope

The basic objective of digital preservation is to enable the seamless communication of information over time, and free from loss or corruption.  Traditionally, this has been achieved by the conservation of physical media on which the information is inscribed and materially associated.  If the physical object persists without alteration, the information remains unchanged and is be communicated to any person or system capable of receiving it.  Preservation metadata identifies what is being preserved, defines its essential properties, describes requirements for processing it, and identifies processes which generated, used or modified DigitalItems as well as their results.

Many organizations collecting multimedia content, such as archives, libraries, museums, etc. have already digital preservation systems in place. Frequently, they have the need to exchange multimedia content that have undergone preservation processes, including the descriptions of the outcome of such preservation processes. The description may include metadata about structure, quality, technical and editorial information. There is currently no standardized format to represent multimedia preservation description information (MPDI), hindering the interoperability between preservation systems. 

ISO/IEC 23000-15, also known as “Multimedia Preservation Application Format (MP-AF),” specifies the standard representation of the set of data used by an organization in the process of preserving a multimedia asset for the purpose of facilitating the exchange of multimedia contents between archives or other stakeholders (e.g. publishers, broadcasters, service providers and the like) in the process of preservation.  The purpose of the MP-AF is to:

· Enable the exchange of multimedia content (multimedia resources plus associated metadata) between different repositories by providing interoperable preservation description information.  

· Enable archive management to react to specific events and determine when preservation actions, such as migration, are needed to maintain the accessibility of preserved multimedia content.

· Enable automatic assessment of preservation strategy.

· Enable archive management to avoid corruption or loss of multimedia content when changes are made in the hardware, software or storage media used by the archive by providing standardized descriptors to characterize multimedia content and to describe preservation actions and outcomes for long term preservation

· Enable producers (provider of information to be preserved) to provide the archive with sufficient descriptive information to assess, plan for, and carry out preservation processes that maintain the integrity and authenticity of the content.

· Enable consumers that need comprehensive and interoperable preservation description information (e.g., other archives) to receive standard preservation description information together with multimedia content.

When archive management processes required the exchange of preservation metadata with third parties, MP-AF can be used for this purpose.

2 Terminology 

Refer to the normative references for terms and definitions used throughout this document except for the terms shown below. 

2.1 MPEG-21 Terminology

MP-AF terminology needs to be consistent with the terminology adopted in MPEG-21. As the reader of the MP-AF specification may not be familiar with MPEG-21 terminology, the definitions of the following terms are included in this document under the current section.

2.1.1 Digital Item
A structured digital object with a standard representation and identification and metadata.  

2.1.2 Digital Item Identification

The standard (ISO/IEC 21000-3) used by MPEG-21 suite for identification of digital item and their components.

2.1.3 Resource
A resource is an individually identifiable asset such as a video or audio clip, an image, or a textual asset. A resource may also potentially be a physical object (e.g., a video tape). All resources shall be locatable via an unambiguous address.

NOTE: The term asset has a different meaning than of the MP-AF Asset defined below.

See also the definition of MP-AF Media Locators (defined as specialisation of Resource).

2.1.4 Container
A container is a structure that allows items and/or containers to be grouped. A container itself is not an item; containers are groupings of items and/or containers. Descriptors allow for the "labelling" of containers with information appropriate for the purpose of the grouping.

2.1.5 Item

An item is a grouping of sub-items and/or components that are bound to relevant descriptors. These descriptors contain information about the item. Items may contain choices, which allow them to be customized or configured. Items may be conditional (on predicates asserted by selections defined in the choices).

An item that contains no sub-items can be considered a whole. An item that does contain sub-items can be considered a compilation. Items may also contain annotations to their sub-parts.

2.1.6 Component

A component is the binding of a resource to a set of descriptors. These descriptors are information concerning all or part of the specific resource instance. A component itself is not an item; components are building blocks of items. Components may be conditional (see MPEG-21 DID for details). 

2.1.7 Descriptor

A descriptor associates information with the enclosing entity. This information may be a component (such as a thumbnail of an image, or a text component), or a textual statement. Descriptors may be conditional (see MPEG-21 DID for details).

2.2 MP-AF Structure Terminology
2.2.1 Work

A creation that retains intellectual or descriptive attributes independently of its manifestations. This concept is also referred as creation or intellectual entity in other contexts.

2.2.2 Preservation Object

The main entity used for aggregating information needed to ensure consistent and reliable long-term access to digital content. It aggregates technical, descriptive and preservation metadata stored together with the multimedia content. 

The PreservationObject holds metadata describing the intellectual and artistic attributes of the related Work that are common to all its Representations. A PreservationObject may include other PreservationObjects and one or more Representations. 

2.2.3 Asset

A special type of Preservation Objects describing a Work and the exploitation rights belonging to a known owner. The entity holding the rights on the digital copies may be different from the one holding the rights on the Work itself.  

2.2.4 Group

A group is a logical aggregation of related PreservationObjects. It may represent a physical or virtual collection, a bunch of items, a shipment,  etc.
2.2.5 Representation

A Representation is a specific and complete manifestation of the Work. Representations may differ in terms of technical or descriptive properties while sharing the same intellectual and/or descriptive attributes of the Work (e.g. different representations of the same masterpiece in the theater, low vs high definition representations of a movie).

A Representation aggregates the whole set of Essences plus any additional metadata needed for a complete presentation of a Work.
2.2.6 Essence

Essence is a manifestation of a Work or part of a Work. It refers to the metadata needed for correctly rendering media content including all associated Components.

2.2.7 Component

The Component is the entity holding specific technical metadata supporting the handling of the media resource referenced by a MediaLocator.  Components can be Files or Bitstreams. It manages a virtual/internal file structure, multimedia resources and (optionally) referenced metadata (e.g., controlled vocabularies, taxonomies, original content or metadata files).

2.2.8 File

A File is a Component representing a computer file.

2.2.9 Bitstream 

A bitstream is Component representing contiguous or non-contiguous data within a File. Its properties are useful for preservation such as track information (e.g. audio and video tracks).

2.2.10 Media Locator

A reference to a media resource or reference to a fragment of a media resource sufficient to access it.

2.3 MP-AF Description Terminology

2.3.1 Common Core Metadata Set

The common core metadata set is made up of the following two categories.

2.3.1.1 Core Descriptive Metadata

As set of core properties describing the content represented within the digital items.

2.3.1.2 Core Technical metadata

As set of core properties related to the configurations used for encoding the within the digital items.

2.3.2 Access Condition

Assertions of one or more rights or permissions pertaining to a Digital Item and/or an Agent.

2.4 Multimedia Preservation Description Information (MPDI) Terminology
The preservation description information applies to multimedia content being preserved. MPDI adapts and extends the concept of preservation description information from OAIS in order to better address the long term accessibility of multimedia content. MPDI consists of metadata for Provenance, Context, Reference, Quality, Integrity, Authentication, Fixity, and Rights.
1. Provenance documents the chronology of events regarding the creation, modification, ownership and custody of resources,  such as who produced it and who has had custody since its origination. It provides information on the history of the multimedia content (including processing history).

2. Context describes the circumstances that resulted in the production of the resource and how the preserved resource relates to other relevant resources.  For example, it may describe why and how the resource was created, it may indicate from which resources was the current one derived, or it may specify the relationship to other resources available in the package.

3. Reference represents the information that is used for identifying the multimedia content. It provides one or more identifiers, or systems of identifiers, by which the resources may be uniquely and persistently identified.  Reference information supports the linkage of identical or related resources that might be stored in separate repositories. These repositories may use different mechanisms for identifying resources (e.g. using different standards for representing local identifiers).  

4. Quality encompasses information relating to the qualitative or quantitative assessment describing a given resource. The quality assessment should document any modification or transformation applied to the content, as well as the processes that produced them.  

5. Fixity encompasses the information ensuring that resources (as described by their properties) are not altered in an undocumented manner. This information is also used to verify the integrity of digital items. 

6. Integrity represents the state of a digital item indicating the fact of being complete. It can be proven by verifying the presence of all required parts/components in an unaltered (i.e. not modified) state.

7. Authenticity encompasses information to enable an agent to verify that an object is correctly identified and free from (intentional or accidental) corruption (i.e. capable of delivering its original message). The agents that issue statements about authenticity must also be correctly identified.

Note: While integrity is only on a technical level, authenticity is concerned with the object not being tampered with. Assessment of authenticity  may require information related to different representations of the same work, while integrity refers to a specific representation (e.g. digitisation of analog copy cannot be automatically checked for integrity but is still authentic, SIP vs AIP or AIP vs DIP: preserve authenticity, but not necessarily integrity). 

8. Rights encompasses information concerning legal, regulatory or contractual provisions that affect ownership, control, access or use of resources insofar as they impact the long term preservation (e.g. intellectual property, copyrights, privacy, etc.). Actions or events in the preservation of resources need to respect such rights.

2.5 MP-AF Process Terminology
2.5.1 Activity

Action that involves at least one Digital Item and Operator known to the preservation archive.

2.5.2 Operator

A generalization of Agent and Tool concepts. Operators are assigned to Activities dealing with the processing of Digital Items. 

2.5.3 Agent

Person or legal entity (organisation) involved in one or more Activities dealing with the processing of Digital Items. 

2.5.4 Tool

A device or software used for executing Activities dealing with the processing of Digital Items. 

3 MP-AF Data Model

The MP-AF data model defines the main MP-AF high-level structure and the associated identification and definition of the needed classes, their relationships and main properties. 

3.1 Introduction

The MP-AF data model is multimedia centric, i.e. focused on media. It addresses preservation of the multimedia resource and related metadata. 

Nowadays we have to deal with digital objects having complex structures. Among others we can consider digital objects:
· made up of other media contents,

· referencing external resources such as videos,

· linked to different kind of multimedia contents, such as medical diagnosis, teaching material, hypertexts and web sites, etc.

Hence MP-AF can be easily adapted to contexts and environments dealing with any type of multimedia content.

The main issue that the definition of the MP-AF is targeting, is "interoperability": the goal is to be able to capture all the  information needed for extracting one item (DIP) from an archive and ingest (SIP) into another archive, keeping all required preservation information. The challenge is due to the extremely different communities of practices (CoPs) having as mandate the digital preservation. They span from Art Collections and Museums, to Digital Libraries, Research and University Institutions, Broadcasters and eventually private users dealing with both professional and user-generated content. Last ten years are proving that Art Collections and Museums started at the beginning of the digital era to manage the serious and complex problem of digital preservation. The experience in Electronic Records Management and the initial need focused on text documents, created a large community that agreed upon the Library of Congress specifications among preservation metadata format and practices, which is METS - a metadata wrapper with a PREMIS metadata structure inside. The latter has honored several years of well-established standard, running today for a 3rd release that uses the powerful language of ontology (OWL) for its representation.  

The fast growing creation of multimedia contents, as everybody can experience personally (from digital cameras, mobile phones, etc. ) as well as in professional environments (think about the digital cinema, digital terrestrial television, 3D, etc.) is introducing a maze of professional formats and new challenges that no single standard or specification is able to address yet. The metadata describing multimedia items is complex, structured and requires specific techniques for managing the information that digital preservation community has been addressing so far, guaranteeing the fixity, integrity, accessibility/renderability and eventually the authenticity of archived digital items. Some EU funded research projects have faced the challenge and among them the PrestoPRIME (www.prestoprime.eu) started to address the MPEG community in order to get the right expertise for managing and describing the multimedia metadata. Hence, the aim of MP-AF is to express the multimedia metadata needed for long term digital preservation of multimedia items as well as other kind of contents. The Data Model has been conceptualised at a level of abstraction facilitating adaptation to the MPEG-21 metadata structure, where the Digital Item Declaration (DID) is such powerful that allows actually numerous representations. In order to be sure the problem had been appropriately tackled, the exercise was conducted of mapping the Model onto well established formats that many institutions running digital preservation projects are dealing with or adopting: PREMIS, EBU CCDM and W3C Provenance. the results of these mapping are given in appendis. This has helped building confidence around the MP-AF Data Model and its ability to be interoperable with similar models from other organisations, which means with the widest community on the world already managing digital preservation.
3.2 Core MP-AF Data Model

This section introduces the main elements/classes of the MP-AF data model.

The definition of these elements/classes follows the goal of maximizing interoperability and maintaining compatibility with existing preservation data models. This should facilitate the adoption of MP-AF model among organizations that already use compatible models, at least for data exchange purposes, such as the migration between preservation systems that can resides within an organization or outside (for software or hardware upgrade as example) or dissemination to external repositories.

The MP-AF data model is proposed for representing the Multimedia Preservation Description Information (MPDI) needed for accessing and delivering multimedia archival packages.

An overview of complete data model is shown in Figure 1. The complete data model contains entities with a <<Metadata>> stereotype, which correspond to the metadata types specified in the MP-AF requirements. The representation of these metadata as concrete descriptors is specified in Section 6.
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Figure 1: Complete MP-AF data model.
3.2.1 MP-AF Structure

The central entities in the model are those describing multimedia content. All of them are DigitalItems representing three levels of aggregation:

· PreservationObject and Asset
· Representation
· Essence
These levels are connected between each other by composition relations.

Asset is a specialization of PreservationObject, characterized by a mandatory descriptor for ExploitationRights (cf. SMPTE definition of Asset).

File and Bitstream are special type of Components containing MediaLocators that point to digital resources or analog sources.

PreservationObjects may be recursively nested in order to express the natural structure of various types of multimedia content. In particular case, it can be treated also as a single object (e.g., the tracks of an audio CD vs. the entire CD). 

Apart from the content hierarchy, the MP-AF data model provides entities for representing preservation activities. Activity represents a preservation action applied by Operators to Preservation Objects, Components or Groups. Activities may be nested and therefore, they are able to model processes, subprocesses and simple tasks as well.

Operators are persons, organisations or systems that can be instantiated as Agents (persons, organizations) or Tools (hardware devices, software applications). They are involved in a certain Activity with a specific role. Operators can have relations between them.

Table 1 provides an overview indicating the relations of preservation metadata types to content entities.

	
	PreservationObject
	Representation 
	Essence
	File/Bitstream

	Provenance
	Yes
	Yes
	Yes
	

	Context
	Yes
	
	
	

	Reference
	Yes
	Yes
	Yes
	

	Quality
	Yes
	Yes
	Yes
	Yes

	Integrity
	Yes
	Yes
	Yes
	

	Authenticity
	Yes
	Yes
	Yes
	

	Fixity
	Yes
	Yes
	Yes
	Yes 

	Rights
	Yes
	Yes
	Yes
	


Table 1: Use of different types of MP-AF metadata on the levels of Digital Item / Component entities.
3.2.2 Relationships between entities/classes
Relations are included in the model diagram as one of the following types:

· Inheritance: entity is a specialization of another entity (inheriting the parent’s attributes)

· Aggregation: entity contains other entities

· Associations (with the meaning of the association included as text)

3.2.3 Relation to MPEG-21 DID Entities
The MP-AF data model will be represented based on the MPEG-21 Digital Item Declaration (DID) Model. Figure 2 shows the relation of the MPEG-21 entities with some of the core entities of the MP-AF model.
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Figure2: Complete MP-AF data model with relations to MPEG-21 elements.
The relationships between the entities of MP-AF data model, and other metadata models (e.g., PREMIS , EBU CCDM and W3C Provenance) are shown in Annex D.

3.3 Specific subentities/subclasses

In this section, specific types of entities/classes are defined for the purpose of Multimedia Preservation while preserving maximum interoperability with well-established metadata preservation formats.
This includes a core set of preservation events, associated properties and tools.
3.3.1 Mechanism for defining subclasses

Rather than adding further specializations classes to the model, Activities and Operators will have a type attribute that may point to a controlled vocabulary of subclasses of this entity. The controlled vocabulary must be hierarchical, and at least the top k levels (k=1 for the time being) must be supported by an implementation. The hierarchy ensures that in case when an unknown term occurs this should logically belong to a specialization of another term in the upper levels of hierarchy. In this case the taxonomy can be extended or the existing parent term can be used to ensure wider interoperability. 
A set of minimum metadata might be defined for some top-level subclasses.

3.4 References

It is not a good practice to include a complete description of all concepts (actors, tools, operators, attribute definitions, etc.) involved in a preservation workflow embedded in the description of individual PreservationObjects, because it increases the verbosity of the representation and duplication of concept descriptions. In the same time, MP-AF descriptors must collect sufficient information for unambiguous reconstruction or reproduction of contexts in which the preservation activities were conducted (on long term basis). Therefore, several attributes are candidates to be preserved by using references to persistent resources. These resources may represent controlled vocabularies (e.g. taxonomy of preservation actions), concept identifiers and descriptions (e.g. URIs referencing PRONOM file format descriptions, ISBN numbers, etc.). The references may point to resources packaged within the MP-AF descriptor package or to Web resources.

If referring to web resources, it should be understood that even persistent URIs may not have longer lifetime than referring preservation package. Publicly accessible web resources should be used.

3.5 Representation

This section describes the representation of the MP-AF data model.

Note: The following points are presented grouped by requirements. Some metadata structures address several requirements, thus there might be a better way of presenting this.

3.5.1 Representation of structure

The MP-AF data model is represented using XML schema. The schema makes use of the core types of the MPEG-21 DID model, and each MP-AF document is a MPEG-21 DID document with extensions.

The content hierarchy of the MP-AF model is represented by the hierarchy of the MPEG-21 DigitalItems. 

Non-content classes are defined as types in the MP-AF schema.

The Agent type is aligned with the MPEG-7 AgentType.

This approach provides compatibility with the DID structure used in PA-AF and proposed by the Los Alamos National Laboratory Digital Library ), plus extensions in the Descriptor elements of the items.
3.5.2 Representation for specific types of preservations metadata

This section describes the metadata representations used for the specific types of preservation metadata, based on submissions received in response to the CfP.

3.5.2.1 Provenance

3.5.2.1.1 Identification and description

Item identification and description are supported by MPEG-21 DID as well as MPEG-7 AVDP. 

Concerning technical metadata items, there are the several minor gaps:

· Multiple video/audio encodings in same media container
· Profile of media container cannot be directly specified (indirectly via different identifiers for different profiles of the same container)
· Support for representing content encryption parameters. IPMP can support (cascaded) content encoding parameters. A well-defined vocabulary of terms for encoding parameters, e.g. from W3C XML encryption syntax and processing, is required.

· Some specific content properties. As there might be additional properties need in some use cases, an extension mechanism should be considered.
An informative list of organisations/registries for identifiers, such as EIDR, PRONOM, ISAN should be added.

Note: To use relationship to specify alternative identifiers of digital items and their nature/type (e.g., ISBN vs barcode vs bookshelf ID).  If ID has type attribute then we can check if the item is ISBN, barcode, or bookshelf.  Alternatively, use namespaces to specify the ID type (e.g., ISBN:xyz). 

3.5.2.1.2 Relationships

Basic support for structural relationships between the items is provided by the DigitalItem structure. However, more details on relations between items are expected to be needed. 

We adopt ISO/IEC 21000-3:2003/AMD 1 for expressing relations between DigitalItems. The taxonomy of relationships is based on the ontology proposed in 

MPEG-21 Digital Item Semantic Relationships (ISO/IEC 21000-3:2003/AMD 2), with further extensions.

3.5.2.1.3 Processes

For representation preservation processes applied to DigitalItems and Groups, the Activity and Operator entities are defined as part of the core MP-AF data model. These entities are defined to ensure maximum compatibility with the corresponding entities in PREMIS, EBU CCDM, W3C PROV and BPMN.
Note: Make use of IPMP as representation for IPMP activities and tools extension may be required for manual activities.  This needs to be compared with the PREMIS activities. 
The description of planned activities, or activities that were planned, but could not be executed, is supported.

3.5.2.1.3.1 Scope of process descriptions

As part of the preservation metadata of an audiovisual content, the history of creation and processing steps applied, as well as their parameters are described, and thus differs from process model representations including branching and options. The processing log describes what actually happened with a Digital Item, i.e., it is a linear sequence of activities, with the option to add a hierarchy for grouping activities. The descriptions of activities in the model uses a set of specific types (e.g., digitization, with possible further specialization film scan), in order to improve interoperability between preservation systems. In a similar way, types of tools/devices being operators in these activities are identified. In addition, parameters of tools/devices are represented in a key/value structure, with a set of defined key for the most important properties are specified.

Possible taxonomies for activities, tools and parameters are described in Annex E.

3.5.2.2 Reference

The structure based on MPEG-21 provides sufficient capabilities for item identification, supporting multiple identifiers, qualified by types. 

For referencing technical terms from description elements, preferred vocabularies of terms are recommended in Annex E.

3.5.2.3 Context

Context can represent information about purpose of preservation (e.g. project and preservation program).

As the amendments 1 and 2 to DII only specify relations between DigitalItems, thus they are not applicable for referring to external documents. The MP-AF model thus adds an element to refer to external resources. The type of relationship is defined by using controlled vocabularies (e.g. using URI identifying items in a taxonomy, see also Annex E).
3.5.2.4 Fixity

Component and fragment level checksums are supported. 

The fixity descriptor provides either a single checksum, or a list of fixity descriptors for segments. The basic fixity descriptors describes:

· Checksum type (URI)

· Checksum value

· The fixity description for a segment contains a specification of the fragment by 

· Byte offset

· Number of bytes

· Chunk semantics (e.g. stream, edit unit, audio unit)

· Start and span + unit (time, pages, tiles, lines, XPath)

· Stream/track

Either the byte or start/span addressing must be present.

3.5.2.5 Integrity

· Index of content items (structure)

· Optionally a list of identifiers of DigitalItems to be validated during integrity checking

· Dependency on other packages (e.g. collection, and packages of individual episodes)

· Component-level checksums on original and package (in order to compare)

· Format validation

· Optionally checksums on metadata documents/fragments
3.5.2.6 Authenticity

MP-AF can include metadata to support checking of authenticity but cannot ensure the authenticity of the PreservationObject. MP-AF supports the following information for checking authenticity

· Information provided by the submitter of the object to the archive (descriptive, rights and provenance metadata)

· A complete log of the activities related to the preservation object, including technical, organisational and legal activities (based on the process description model) (note: this overlaps with technical process documents, however, some activities are relevant in both contexts)

· Metadata for comparing representations of the PreservationObject, e.g. fingerprints

3.5.2.7 Quality

MPEG-7 part 4/AMD 1 contains description tools for audio quality. In M32941 extensions to MPEG-7 MDS are described, which allow the description of results of visual and wrapper/container quality checks, aligned with the work on quality reporting in EBU QC and FIMS QA.

An MP-AF Quality Descriptor will thus contain an MPEG-7 AVDP document, containing quality descriptions according to M32941. It is recommended that the quality descriptors make use of a taxonomy of quality checks, e.g. the one developed by the EBU QC group.

3.5.2.8 Rights

Both MPEG-21 REL (part 5) and MPEG-21 CEL/MCO (parts 20, 21) are supported. REL can be used if it is sufficient to represent the rights situation. In more complex cases, CEL/MCO can be used, using XML or RDF/XML serialization. CEL/MCO shall be used, when documentation of the history of the rights situation is needed.
3.6 Preservation Metadata Descriptors

Some of the metadata types discussed above are inherently represented by the MP-AF data model. For other types of metadata, the following descriptors are modelled. According to the MPEG-21 DIDL, a Descriptor contains a Statement holding the metadata in a specified representation. The metadata can be inline or in an external file. For types of Descriptors for which MP-AF supports different representations, a specific Statement type will be defined for each representation.

3.6.1 ReferenceDescriptor

A ReferenceDescriptor contains a RelationStatement with a dii:RelatedIdentifier form DII AMD1. 

3.6.2 ContextDescriptor

A ContextDescriptor contains a ContexStatement, which holds at least one Reference. Each Reference is specified by

· A relation, with a URI as target and a URI from a controlled vocabulary specifying the relation type (compatible to dii:RelatedIdentifier form DII AMD1)

· Zero or more labels (free text)

· Zero or more descriptions (free text)
3.6.3 FixityDescriptor

A FixityDescriptor contains a FixityStatement that specifies one or more fixity checks. A basic fixity check holds a string with the result of the check and a type attribute (URI), that points to a controlled vocabulary specifying the type of check.

A SegmentFixityCheck extends the basic fixity check with segment addressing attributes (see 6.2.4)

3.6.4 IntegrityDescriptor

An IntegrityDescriptor contains an IntegrityStatement, which holds

· A list of entities (referenced by URIs) to be checked for existence

· A list of external (wrt the package) dependencies, with a URI as target and a URI from a controlled vocabulary specifying the relation type (compatible to dii:RelatedIdentifier form DII AMD1)
3.6.5 ProvenanceDescriptor

A ProvenanceDescriptor contains a ProvenanceStatement, which holds a list of Activities and Operators. Provenance can be described by linking these entities appropriately with content entities. 

3.6.6 RightsDescriptor

Subtypes

· UsageRightsDescriptor

· ExploitationRightsDescriptor 
A RightsDescriptor contains a RightsStatement, which has the following subtypes:

· RELRightsStatement

· CELRightsStatement

· MCORightsStatement
3.6.7 QualityDescriptor

Contains a QualityStatement with quality description according to MPEG-7 v2 and proposed extensions shall we require a complete document or only a Segment corresponding to the Item/Component being described? If EBU QC/FIMS QA define a specific serialisation of their reporting format, this could be supported by a specific statement type.
3.6.8 Nesting of descriptors

Nesting of descriptors has the function of providing metadata about the parent descriptor. Nesting of descriptors is restricted to one level, and only the following type of descriptors may be annotated on other descriptors:

· FixityDescriptor
4 Common Core Metadata Set

4.1 
Introduction

The common core set of metadata represents the information potentially needed (optional or mandatory as indicated by the associated cardinality) by MP-AF to support digital preservation.

Common core metadata includes descriptive metadata by which an DigitalItem can be unambiguously identified. It also includes technical metadata (e.g. describing the format) associated with one or more specific Representations of the corresponding PreservationObject.

The common core set of metadata described in this section should be seen as a baseline profile, which enables a minimal set of knowledge acquisition by the receiver of an MP-AF instance.

The common core metadata are modelled as a two specific Descriptor types:

· DescriptiveMetadataDescriptor (as specified in Section 7.2)

· TechnicalMetadataDescriptor (as specified in Section 7.3)

Statement types for these descriptors are defined for the different serialisations of these metadata supported by MP-AF.

4.2 Core descriptive metadata (proposed structure for consolidated version)

4.2.1 Content Metadata

Descriptive metadata for content items is modelled using a DescriptiveMetadataDescriptor. The descriptor contains serveral types of statements including, among others, the following:

· MPEG7DMStatement: holds MPEG-7 CreationInformation for describing the content

· EBUCoreDMStatment: holds an EBUCore document with descriptive metadata

· EBUCoreRDFDMStatment: holds an EBUCore document with descriptive metadata expressed in RDF/OWL
· DublinCoreDMStatement: holds Dublin Core elements with descriptive metadata (note: does not cover all the elements/qualifiers defined below)

Table 2 lists the recommended elements that should be contained in such a descriptor, and the mappings to the formats supported. However, no element is defined as mandatory.

For all string values, multi-linguality must be supported. All formats considered formats support the use of the xml:lang attribute. According to RFC 4646, the language tag may contain also the type of script according to ISO15924. However, for readability, the used formats may represent script as a separate optional attribute. In some cases it may also be necessary to represent strings in the metadata document in different character encodings, other than the one specified in the preamble of the XML document. Support for these extended textual types is defined in MPEG-7 MDS Amd 5.

	
	MPEG-7 MDS
	EBUCore
	DublinCore (dcterms)

	Title

attributionDate
	Creation/Title

Header (CreationMetadata)
	Title

@attributiondate
@typeGroup
	title



	AlternativeTitle

type
attributionDate 
	Creation/Title

@type
Header (CreationMetadata)
	AlternativeTitle

@typeGroup
@attributiondate
	alternative



	Description

type 

	Creation/Abstract

@type
	Description

@typeGroup
	description

	Subject

type
attributor
	Classification/Subject

@type
Header (CreationMetadata)

	Subject

@typeGroup
attributor
	subject

	Date

type
	Creation/CreationCoordinates/Date
	Date

@created, @issued, @modified, @digitised, @released, @copyrighted, @alternative

	date

dateAccepted

dateCopyrighted 

dateSubmitted



	Object type
	Classification/Form
	Type/objectType
	type

	Genre
	Classification/Genre
	Type/genre
	type

	Target audience
	Classification/Target
	Type/targetAudience
	audience

	Coverage (temporal)

type
	Event/SemanticPlace
	Coverage/temporal

@type
	coverage

	Coverage (spatial)

type
	Event/SemanticTime
	Coverage/spatial

@type
	coverage

	Language 

type

	Classification/Language/@type, /CaptionLanguage, /SignLanguage

@type
	Language

@type
	language

	Part
	TemporalDecomposition/Segment
	Part
	--

	PublicationHistory
	Classification/Release/Region
Classification/Release/@date
	PublicationHistory
	--

	Rating 

value, min, max, provider

	Classification/ParentalGuidance/Rating

Classification/MediaReview/Rating

./RatingValue

./RatingScheme
	Rating

@ratingValue, @ratingScaleMaxValue, @ratingScaleMinValue, 
@ratingProvider
	--

	Version
	Version (MDS Amd5)
	Version
	--


Table 2: Descriptive metadata elements.
If supported by the format, the descriptive metadata descriptors may contain decomposition into parts, and contain metadata for parts, in order to complement the DigitalItem structure.

4.2.2 Metadata for other entities

4.2.2.1 Metadata for Activities

Activities must be linked to content objects involved, and optionally to the Operators in the process. A type of the Activity must be specified. In addition, the following properties may be defined:

· Start and end time of the event

· Location of the event

· Whether the Activity has actually been executed or was only planned

· Key/value list of parameters of the activity
4.2.2.2 Metadata for Operators

For all Operators referenced from an Activity, the role of the Operator in the Activity must be specified, using a term from a controlled vocabulary.

4.2.2.3 Metadata for Agents

For Agents, metadata compatible to the Person, PersonGroup and Organization descriptions from MPEG-7 Agent DS may be specified. This includes for Persons: Name, Affiliation, Address and Description, and for Organizations: Name, Kind, Contact and Address.

4.2.2.4 Metadata for Tools

Each Tool must include a specification of the type of tool (reference to a controlled vocabulary). In addition, the following properties may be specified:

· Name(s) of the tool

· Manufacturer: reference to controlled vocabulary and/or name(s)

· Version

· Parameters as a set of key/value pairs
4.2.3 Generic Annotation

MP-AF defines an AnnotationDescriptor that allows defining annotations on any entity according to the open annotation model. These annotations need not be in textual form, but can be resources of any type.

The descriptor should conform to the Open Annotation model [10].
4.3 Core technical metadata

A core set of technical metadata has for different types of content entities is listed below. This proposal considered mappings to the metadata standards EBU Tech 3301, EBU Tech 3349, SMPTE RP210.

The properties are represented in a Technical Metadata descriptor, using either MPEG-7 MDS MediaInformation or EBUCore FormatType

4.3.1 Properties mandatory for all content
	Property name
	Data type
	PreservationObject
	Representation
	Essence
	File/Bitstream

	EditRate
	unsignedInt
	 
	x
	x
	x

	Duration
	unsignedLong
	x
	x
	x
	x

	Lossless
	boolean
	 
	x
	x
	x

	Inter frame coding
	boolean
	 
	x
	x
	x

	Format: (wrapper, codec)
	anyUri
	
	
	x
	x


4.3.2 Properties mandatory for image/video content
	Property name
	Data type
	PreservationObject
	Representation
	Essence
	Bitstream

	ActiveLinesPerFrame
	unsignedInt
	 
	x
	x
	x

	ActiveSamplesPerLine
	unsignedInt
	 
	x
	x
	x

	FrameLayout
	string (with enumeration)
	 
	x
	x
	x

	ComponentDepth
	unsignedInt
	 
	x
	x
	x

	FrameAspectRatio
	double
	 
	x
	x
	x

	PictureEssenceCoding
	anyUri
	 
	x
	x
	x

	SubSampling
	string (with enumeration)
	 
	x
	x
	x

	Colour space
	anyUri
	 
	x
	x
	x

	Inter frame coding
	boolean
	 
	x
	x
	x


4.3.3 Properties mandatory for audio content

	Property name
	Data type
	PreservationObject
	Representation
	Essence
	Bitstream

	AudioChannelCount
	unsignedInt
	 
	x
	x
	x

	AudioStreamCount
	unsignedInt
	 
	x
	x
	x

	AudioQuantizationBits
	unsignedInt
	 
	x
	x
	x

	SoundEssenceCoding
	anyUri
	 
	x
	x
	x


5 Conformance

Correspondence to a specific model. The conformance is the syntactical verification

Conformance can be checked on various levels:

· Sntactical adherence to one or more normative schemas (e.g., XML or RDF)

· Semantic soundness (correctness, coherence, consistency) of the transferred (and possibly inferred) information. As with other standards (e.g. MPEG-7 AVDP), the syntactic representation will not be able to express all constraints of the model, but a semantic validation will be needed.

Validation against MPEG-21 DID: Each MP-AF document is an MPEG-21 DID document with extensions. In addition, there are several types which were defined in as new types in the MP-AF namespace, but their elements and attributes are compatible with corresponding MPEG-21 DID types.
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Annex A: Validation, definition of core experiments

While standards for software and data quality have been defined (e.g. ISO/IEC 25012:2008 "Software engineering - Software product Quality Requirements and Evaluation defines a general data quality model for data retained in a structured format within a computer system), the evaluation of a data model requires active participation of the targeted communities in a natural language interaction with the scope of mapping their needs and knowledge.

We intend to explore the possibility of using the Communities of Practice (COPs) of the Presto4U (European Technology for Digital Audiovisual Media Preservation)  EU FP7-ICT Coordination and Support Action in order to validate the vocabulary introduced/proposed and the potential mapping to other standard/representation.

In Presto4U the following COPs have been defined based on their particular focus and the particular media, custodial practices and preservation problems that go with it:

· Music and sound archives

· Personal Digital AV Collections

· Learning & teaching repositories

· Footage sales libraries

· Video production and postproduction

· Film - Media Art & Museums

· Broadcast

· Film

· Scientific & Research Collection

Each COP is going to be formed during the first 6 months of the Presto4U project by including distinguished members from the underlying domain bringing significance use cases on the preservation of audiovisual.

In collaboration with each COP, an evaluation methodology will be selected and an evaluation plan will be defined to the end of validating that proposed data model is really helpful to a specific community of practice and can be adopted.

The result of the evaluation will be fed back to the Multimedia Preservation Application Format AHG to be analyzed and possibly used to improve the data model.

Annex B: Practical use of MP-AF in relation to content representation

There are basically two ways of using MP-AF: embedding metadata within the content and not embedding, also a mixed approach is sometime recommended.

But first we have to decide use cases for embedding and not embedding.

The requirements document does not actually make reference to this, and does not specify whether any of those is required. MP-AF shall be able to support both options (embedded in container, separate from media content) without interoperability conflicts. For interoperability, different types of containers providing means for embedding metadata (e.g., PA-AF, MXF, AXF) can be supported, and it is out of scope to define the mechanism for embedding.

Although the definition of a wrapper structure around MP-AF metadata and possibly essence is desired, there is no statement in the requirement whether the use of such a wrapper structure is mandatory or optional. There should be no interoperability conflict with the existing PA-AF specification when MP-AF is combined with PA-AF.
Embedding in containers

This section describes possible options for embedding the MP-AF in media containers and how to use MP-AF when embedded in media containers.

Possible choices are MPEG PA-AF, SMPTE MXF, SMPTE AXF, LoC METS among others. It has to be noticed that for example MXF structural metadata have some redundancy with some of the concepts we want to introduce in MP-AF. Hence, a careful analysis has to be carried out to discover methods to embed MP-AF instances into MXF containers in order to avoid generation of inconsistent representations.

How to use MP-AF separate from content

This section describes possible options for using MP-AF when not embedded.

Possible cases are RDMS, XML files, among others. 

Annex C: XML Schema

Attached as a separate file.
Annex D: Mapping MP-AF to other Preservation metadata models
	Proposed MP-AF entities
	PrestoPRIME
	NLNZ
	CCDM
	MPEG-21 MVCO
	PREMIS
	W3C PROV
	Authenticity

	Asset
	 
	 
	Asset
	 
	 
	 
	

	Group
	
	
	
	
	
	Collection
	

	PreservationObject
	Editorial Entity
	Object
	Editorial Object
	Work (IPEntity)
	Intellectual Entity
	Entity
	

	Representation
	Representation
	Form
	 (Media)Resource
	Manifestation (IPEntity)
	Representation (subclass of Object)
	Entity
	ObjectType

	Essence
	File
	File
	 Essence
	Instance (IPEntity)
	File

(subclass of Object)
	Entity
	ObjectType

	Bitstream
	BitStream
	 
	 Essence
	 
	BitStream

(subclass of Object)
	Entity
	ObjectType

	Activity
	 
	 
	 Event
	 Action
	Event
	Activity
	AuthStep

	Operator
	 
	 
	 Agent
	 User (+subclasses)
	Agent
	Agent
	Actor
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Figure 4: Complete MP-AF data model and relations to PREMIS entities.
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Figure 5: Complete MP-AF data model and relations to W3C PROV entities.
[image: image5.png]3
4
5
2
H
[
5
5
3

references

Bitstream

<<Metadata=>
Reference

<<Metadata>>
<<Metadata>>

<<ebstract>>
Item

<<abstract>>
Component

<<has=>1

<<Metadata=>

File

<<Metadata>>

Representation
ccdm Essence

ccdm:Asset

<<uses, ggnerates, modifies>> -

ccdm:EditorialObject

ccdm:Grou

<<abstract>>
Container

MedialLocator
Integrif

<<Metadata=>

rates>>

'
B

<<uses.cenerates>>

<<has>>
<<uses.cen
ccdm:Locator

&
s
T
2
2

<<Metadata=>
Authentici

<<Metadata=>

<<Metadata=>

14

ccdm:Agent

ccdm:IPRights





Figure 6: Complete MP-AF data model and relations to EBU CDDM entities.
Annex E: Taxonomies 

This section defines taxonomies for groups, activities, tools/devices and agents (see also input document M31093). The list is not exhaustive.

Activities

· Digitization

· Emulation

· SIP creation

· AIP creation

· DIP creation

· Format Migration

· Video format migration

· Audio format migration

· Metadata format migration (descriptive, rights, ...)

· Wrapper/Container format migration

· FixityCheck 

· Quality assessment

· Responsibility change

· Copy

· Dissemination / export

· Metadata extraction/enrichment

· Automatic

· Manual

· Crowdsourcing

· Metadata correction

· Tape reading/writing

Agents

· Person

· Organization

· Digital Curator

· Content Holder

· Digital Archive Administrator

· Digital Library Administrator

· Preservation Manager

· Rights Owner

Tool/Device

· Audio/Video tape player

· Audio/Video tape cleaner

· Processing Unit

· Metadata extractor

· Checksum generator

· Quality analysis tool

· ffmpeg tool

· MXF tool

� not for the specific subject, but for the Classification element
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