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1 Introduction

1.1 Purpose

This document presents a set of requirements for the Multimedia Preservation Description Information (MPDI) standard.  The MPDI standard does not prescribe any particular process or technology for the preservation of multimedia.  Rather, the MPDI requirements have been articulated to be neutral with respect to preservation activities.  A subset of the MPDI requirements characterizes the multimedia content (hereinafter interchangeable to as “multimedia resource” or “resource”)  being preserved so that those responsible for preservation can determine what preservation processes and technologies are appropriate in different cases.  Another subset describes what has been done for purposes of preservation so that the preservers and those interested in using the preserved multimedia resources can assess the success of preservation.
The MPDI standard will provide standardized description information to enable users to plan, execute, and evaluate preservation operations (e.g., checking preserved content integrity, migrating preserved content from one system to another system, replicating subpart or entire preserved content, etc.) in order to achieve the objectives of digital preservation.  The standard also provides the industry with a coherent and consistent approach in managing multimedia preservation so that it can be implemented in a variety of scenarios. This includes applications, systems, and methods and different hardware and software in varying administrative domains, independent of technological changes. 
1.2 Scope

Digital multimedia integrates various forms of resource including text, graphics, still images, video, sound, and animation.  Digital multimedia is used in a wide range of domains including cultural heritage, scientific research, medicine, engineering, education and training, entertainment, and fine arts.  The multimedia resource within several of these areas needs to be preserved for long periods of time and transmitted across systems, organizations, administrations, and generational boundaries.  MPDI can significantly facilitate such exchanges.

MPDI intends to: 

· Provide a standardized multimedia preservation description information for characterizing multimedia resources that requires long-term preservation, and describe preservation actions and outcomes;  
· Enable content producers to transfer multimedia preservation description information to repositories responsible for preservation, with sufficient multimedia preservation descriptive information for the repositories to assess, plan for, and carry out preservation processes that maintain the integrity and authenticity of the content;
· Enable the exchange of multimedia preservation description information between different preservation repositories, even when using different systems (e.g., storage and process); 
· Allow either users to describe or systems to generate a set of precise standard multimedia preservation description information parameters to describe a given multimedia resource; and
· Enable consumers to receive multimedia preservation description information which effectively determines the relevance of resources to their needs and interests, in addition to evaluate the significance of any preservation processes or problems that have occurred over time.

The MPDI standard adopts a concept of digital preservation developed in prior initiatives, notably the ISO Open Archival Information System (OAIS) [1] reference model and the multinational and multidisciplinary InterPARES [2] project.  Under this concept, preservation is not merely a process of keeping or ensuring the survival of digital resource.  Rather, it encompasses the entire sequence of actions and controls that are implemented from the point at which a digital resource is created or put in "final form," or at least in a form that one wants to preserve, up to and including the point or points where it is subsequently accessed, even after very long periods of time.  In contrast to the often-used term of 'archiving,' which commonly refers to storing a digital resource in a way that enables its retrieval after some time, 'preservation' includes actions which may transform the resource, but in a way that enables users to later assess and assert its authenticity or fidelity to what was originally stored.  'Archiving' is most often performed within a given system or technological infrastructure, whereas preservation aims at ensuring that a resource remains accessible even after all of the technologies used to produce or store it become obsolete or otherwise unavailable. 
This standard’s adoption of a broad concept of preservation allows it to be applicable across the greatest possible spectrum of preservation processes, methods and technologies.  However, the processes and methods used to preserve multimedia are outside of the scope of the MPDI standard. The standard does not prescribe any processes or methods for the preservation of multimedia. 

The MPDI standard encompasses the preservation of multimedia resources that were created in digital form as well as those that were digitized from analog.
For MPDI, the focus is on the multimedia preservation description information of its multimedia resources.
1.3 Terminology

Resource: an individually identifiable asset such as motion picture, video or audio clip, image, textual asset, or an aggregate of such resources. A resource may also potentially be a physical object such as a carrier.
Digital Item: structured digital object with a standard representation, identification, and metadata.  Components of a digital item may be the identifier of a resource, descriptive metadata related to the resource, and other data (e.g. the rights related to the use of the resource).

Digital item identification: standard in the MPEG-21 suite providing a framework for identifying digital items and their components. 

MPDI: Multimedia Preservation Description Information.  MPDI provides standardized multimedia preservation description information to enable users to exchange the preservation information on multimedia resources with maximum interoperability between preservation repositories. The MPDI can be applied to multimedia resources being preserved, the identification of those resources in Digital Items, as defined in MPEG-21[13], which combine resources like videos, audio tracks or images; metadata, such as descriptors and identifiers about resources and Digital Items; and structure for describing the relationships between the resources or Digital Items.  
This document uses some concepts articulated in the OAIS reference model; however, implementations of MPDI are not restricted to OAIS.  Moreover, the MPDI in this document adapts and extends OAIS concepts to better address information for preservation of resources.  In this document, MPDI is made up of the following components: Provenance, Context, Reference, Quality, Integrity, Authentication, Fixity, and Rights. 
1. Provenance describes the creation of the resources, such as who produced it and who has had custody since its origination, and its history (including processing history). 
2. Context describes the circumstances that resulted in the production of the resource and how the preserved information relates to other information.  For example, it would describe why the resource was produced, and it may include a description of how it relates to another resource that is available. 

3. Reference 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 may be stored in separate repositories under different local identifiers.  

4. Quality encompasses the information relating to the assessment of the properties of the resources and also how well it has been preserved. Quality information should include results of quality assessment after any transformation and information on the transformation processing procedures. 

5. Integrity encompasses the information relating to the presence, persistence, extent, or degree of the properties of the resource over time.  Integrity information should also include the history of any environmental and/or systems changes.

6. Authentication encompasses the information relating to authenticity – origin of or creation of – for a given resource.  Authentication information should also include the history of any legal transfer of ownership from one source to another.

7. Fixity encompasses the information ensuring that properties of the resource have not been altered in an undocumented manner.  As described by OAIS, fixity is a method documenting the integrity of the resource. 

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

1.4 Terms, Acronyms, and Abbreviations

Please refer to Section 5 for a listing of terms, acronyms, and abbreviations.
1.5 References

Please refer to Section 7 for a listing of references.

1.6 Document Overview

This requirements document contains the core functional requirements for the Multimedia Preservation Description Information (MPDI). Sections 2 and 3 will provide the general description of MPDI and its vision, while Section 4 discusses the specific MPDI requirements.  Section 5 lists all terms, acronyms, and abbreviations. Section 6 provides an approach to enhance the OAIS reference model and lists the benefits of MPDI to the preservation communities. Section 7 provides a list of references. 

2 Multimedia Preservation Description Information (MPDI) 

Well-defined set of requirements for Multimedia Preservation Description Information can help support digital preservation of resources. While they do not prescribe how resources are preserved, MPDI is needed for submission of resources from producers to preserve and subsequently for dissemination of resources to users. A standard MPDI structure is required in order to allow the user and/or system to describe, on one hand, multimedia preservation description information for any multimedia content for continuous access and, on the other hand, the interoperability between multimedia archives.Figure-1 shows the MPDI package as part of the Ingest and Access of a preservation system. 
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Figure-1: Multimedia Preservation Description Information (MPDI) Diagram

When multimedia resources and the related Digital Items are transferred from producers to preservation repositories, they should be bundled with MPDI which enables repositories to adequately plan and execute preservation.  Similarly, MPDI enables consumers to determine the relevance of the preserved multimedia resources and the related Digital Items to their needs and interests, as well as evaluate the significance of any preservation processes or problems that have occurred over time.
3 Vision 

The MPDI standard can be seen as a vehicle to support integrity and authenticity of multimedia resources over time and also to enable the minimum needed level of interoperability among practitioners of multimedia preservation. 

MPDI shall contain different types of preservation information each represented with a selected technology.  MPDI may additionally contain other optional representations of the same information types using different technologies. 

The following information representation technologies have been selected: 

1. Digital Items (see definition above)

2. Digital Item Identification (see definition above)

3. UNICODE (ISO/IEC 10646)
4. MPEG-7 metadata through appropriate profiles (e.g., AVDP)
5. Rights Expression Language and Contract Expression Language

Selections have been made based on the principle of adopting ISO standards. 

MPEG is willing to help other organizations to include MPDI in their containers. 
4 Requirements

The following subsections are divided into one general requirement along with eight main multimedia preservation description information components with some extension to the OAIS’ PDI structure.  For each subsection, requirements and examples will be provided.  As stated in the Introduction, these are the core requirements for MPDI.  These requirements and examples are not exhaustive.  In particular, they may be supplemented with additional requirements that derive from the needs or norms of different communities, or with others that respond to local objectives or constraints. 

4.1 General Requirements

This section specifies common structures of the multimedia preservation description information. 
1. MPDI metadata shall be implemented using the UNICODE character sets.  
2. MPDI should support the use of metadata based on other character sets. 

Examples:
· Filename is a metadata field.  This field shall be filled with filename in UNICODE.  There may be the same metadata expressed with characters from a different character set, e.g., the JIS character set.

4.2 Requirements for Provenance

This section specifies requirements for provenance; that is, the source of the resources, who has had custody of it since its origination, and its history (including processing history).

4.2.1 Digital Item Description
1. MPDI shall be able to convey technical description for editing and rendering of the resources.

2. MPDI shall be able to convey title information along with a summary and reference to thumbnail images of the resources.

3. MPDI shall be able to include multiple representations of descriptions on a single resource. 

4. MPDI shall be able to convey audio and video descriptors of information extracted during the digitization process.
Examples:
· Examples of descriptions include: types of source (recorded TV programs, non-commercial video recordings, user generated content, etc.), identifier for file formats; profile of codecs, video coding, audio coding, scene representations; bit rate; encryption scheme; etc.
· Information describing how to restore or migrate encrypted or copy controlled contents (e.g., MPEG-2 TS with DRM encrypted with MULTI2).

· Titles and summaries provided by the creators of resources in order to generate tables of contents or summaries (e.g., table of contents, chapter information, thumbnail images).

· Multiple representations of descriptions such as information on how to pronounce Chinese characters used in the corresponding element (e.g., English title, Japanese title in Kanji (Chinese) characters and in pronunciation form).

· Casts or performers in the content (e.g., actor, actress, singer, etc.).

· Information about access control as to who can consume the resources (e.g., regional ratings or Parental Guidance (PG) information).
· Information about the editorial entities (e.g., TV programs) included in the multimedia resources, and about their mutual hierarchical relationships (e.g., editorial parts).

· MPEG-7 feature descriptors such as scalable color, histogram, etc. carried in AVDP.

4.2.2 Digital Item Creation
1. MPDI shall be an instance of the multimedia preservation description information for the multimedia resource technology.
a. MPDI shall be able to convey the what, when, where, who, why, and how of creation.

b. MPDI shall be able to provide the date, time, and place of creation.
2. MPDI shall adopt the standards listed in chapter 3 and may include other standards selected by the MPDI creators or preservers.
3. MPDI shall be able to convey the purpose for which a resource was created.

a. MPDI shall be able to convey the purpose of creation.

b. MPDI shall be able to convey why the resource is preserved.

c. MPDI shall be able to convey why preservation action has been taken.

4. MPDI shall be able to convey description information on the creators of the resource and their associated Digital Items.
5. MPDI shall be able to provide information on the actors for the resources and their associated Digital Items. 
6. MPDI shall be able to provide access control information of the resources and their associated Digital Items. 
7. MPDI shall be able to log/record what factors significantly impacted the creation or preservation of resources and Digital Items.
Examples:

· MPDI should be able to preserve any kind of content creation information provided by professional and non-professional producers.
· Date, time, and place of recording, such as GPS information.
· Person who creates the content (e.g., affiliation of the creator, organization).
· Business reasons that the producer had for creating a Digital Item.
· Information about why analog content has been migrated to digital format.

· Funding history for a given Digital Item.

· Limitations in the technical resources available for creation.

4.2.3 Relationships of Digital Items 
1. MPDI shall be able to express various types of relationships among resources (audio, video, images, documents, etc.) and Digital Items
a. MPDI shall be able to specify the derivation of a resource (ex. original version vs. migrated version)

b. MPDI shall be able to convey the relationship of a resource to its source (ex. different versions for different channels from the master).
i. MPDI shall be able to convey the relationship between the source and a resource that is extracted from a given source (ex. clips from a movie).
c. MPDI shall be able to convey details about multiple copies of resources. 

2. MPDI shall be able to convey information the aggregation of resources for the purpose of preservation (e.g., sets of resources created with the same tools/process/formats, resources stored in the same media, analog resources digitized in the same process or project because of common characteristics, regardless of provenance, etc.).

3. MPDI shall be able to convey aggregate relationships among Digital Items (ex. series of programs, multipart episode, etc.).
4. MPDI shall be able to express semantic relationships among Digital Items in accordance with the MPEG-21 Digital Item Semantic Relationships [28].

a. MPDI shall be able to express relationships among Digital Items that are defined in the MPEG-21 Core Ontology for DI Relationships (MPEG-21 CODIR) using that ontology.
b. MPDI shall be able to support accurate responses to semantic queries about such relationships in order to select Digital Items based on their semantic bindings with other Digital Items.

Examples:

· Edited clips maintain a pointer to the master. This information is stored in both resources: the master contains the information about the clips in which this resource has been used; the edited clips contain the information about which master resource has been used.

· Some resource relationships that may need to be described:

· Program brand (aggregate based on provenance).
· Rushes or ‘stock shots’ that were produced for a particular program (resources derived from the same source).
· Omnibus and magazine programs that are composed of media that may be entities in their own right (aggregate of multiple resources).

· Scientific or engineering datasets that are extracted from raw instrument acquisition databases.

4.2.4 Information about processes that impact preservation of Digital Items

1. MPDI shall be able to convey any process that produces or transforms resources (e.g., production, creation, digitization and migration)
a. MPDI shall be able to convey and record all information related to the digitization process (e.g., tape tension, scratches, oxyde/film problems, etc. film breaks/junctions, bit depth and sampling frequencies, scanners used for audiovisual content).
b. MPDI shall be able to support log/record of all the format migration information (e.g., software used, codecs tools, environments, etc.).

c. MPDI shall be able to support logs/records of the history of rights and metadata.
Examples of descriptive elements for production of Digital Items (including creation of original resources, digitization of analogue resources, and migration):

· Application, version

· Operating system

· Date

· Organizations involved and their  roles 
· Outcome (successful, partially successful, failure)
Examples of additional descriptive elements specifically for digitization, migration, and/or any transformation process:

· Source ID (Given the source ID, we can get to the source metadata. If we specify changes made to metadata, we should have everything we need to know about metadata relevant to the transformation).
· Change history

· Changes made to metadata

· Date of change

· Changes made to audio/video codec, etc.
· Quality control (QC) performed 

Examples of descriptive elements for digitization:

· Information about the digitization process. 

· Information about particular features of the analog source that had to be specifically addressed in digitization, such as tears or scratches that required restoration.
Examples of descriptive elements for migration:

· Information about the migration process.
· Problems encountered in migrations, especially if they resulted in differences between the source and target with respect to qualities that should be preserved.
· Changes made to file wrapper.
4.3 Requirements for Context

This section describes requirements for the context information related to how and why the resource was created and preserved and how resource is related to other information outside the resources.
4.3.1 Context Information
1. MPDI shall be able to convey any external information related to the Digital Item.
Examples:

· References to research citations
· Calibration history
· Related data sets
· History of programs and projects to which Digital Items and their resources belong
· Pointers to external documents which are not related to authenticity and reliability
· Help file, user guide, and related software
· Language
4.4 Requirements for Reference

This section describes requirements related to identifying every resource and every component in a Digital Item (e.g., resource metadata, etc.) uniquely and persistently over time.  Moreover, resources may be preserved in different repositories.  When these repositories use different methods to identify related materials, there should be a way to reliably map from one identification scheme to another.
4.4.1 Digital Item Identification
1. MPDI shall be able to identify a resource (tape, etc.) or Digital Item consistently and uniquely within the archive where it is preserved. 
a. MPDI shall be able to identify a Digital Item that is part of another Digital Item.
b. MPDI shall be able to identify an aggregate of Digital Items, regardless of whether the aggregate is instantiated physically or only logically.
2. MPDI shall be able to link between separate and possibly different identification systems that identify identical or related resources or Digital Items (ex. production environment, public registry, and other archives, etc.).

3. MPDI shall be able to identify related Digital Items in terms of sequences, as specified in MPEG-21, Digital Item Identification extension in Relationships.
Example of identifiers:
· MPEG-21 DII [15] 

· ISAN [29]
· ISRC [30]
· UUID

· UMID for MXF packages
· LTO tape reference/serial number
· TV-Anytime CRID (ETSI TS 102 822-2, RFC 4078), e.g., “fp.bbc.co.uk/1RE92Z”
· EM Databank accession numbers [31]

· EIRD 

4.4.2 Technical Term Identification

1. MPDI standard shall specify the means to define or make reference to terms that identify technical information. 
2. MPDI shall be able to convey technical term identifications that have been defined by communities or technology vendors (e.g., identifications for operating systems, file formats, coding schemes, etc.)

Examples:

· Mp3, MPEG-4 AAC

· Windows XP SP2, Mac OS 10.5, CentOS 5.6, RedHat

· Links to technical term registry entry (either internal or external of archival system)

3. MPDI shall provide the set of MPEG profile identifiers to be used within descriptive elements. 

Examples:

· MPEG-4 AAC low complexity profile, MPEG-7 AVDP 

· MPEG profile identifiers can be published by external repository

4.5 Requirements for Quality of Content

This section describes requirements for the quality information of the resource for the purpose of preservation. This could be adopted for describing quality as part of “Provenance” or “Context” information, such as quality measures about the creation process of the digital content.
1. MPDI shall be able to convey quality information of current condition of resources from the results of quality measurements (e.g., image interpretability rating scales [31], video motion quality factors, etc.).
2. MPDI shall be able to convey quality information of resources after ingestion or transformation process.
a. MPDI shall be able to convey quality information of resources ingested from producers.

b. MPDI shall be able to convey quality information resulting from transformation or other preservation processes applied to resources. 

Examples:

· Quality loss after transcoding and format migration.

· Quality gain from digital restoration.

· Information regarding the format of the content is also important to maintain, as taking into account this information will be useful for considering how the content has been modified and how the quality of the content could be affected.
· Information about audiovisual defects and impairments that occurred during the digitization process, as well as information about the carrier's characteristics (e.g., HF dropouts, tape transparency, channel crosstalk, hiss noise, etc.) detected by digitization devices. This example may use MPEG-7 Part 4 Audio extensions [32]. 

· Details of any Quality Control (QC) that took place, including:
· Details of QC sessions (time of session, QC workstation used, QC operator)
· Comments from QC operators
· Pass/Fail result
· Defects/faults detected (and their details e.g. type of defect, cause of defect)
· Program in- and out-time codes
· Link to full QC Report
· Details of repairs made to Digital Items, e.g., the creation of a master file from two partially successful transfer attempts
Notes:

Automated assessment of the quality of audiovisual metadata items is of increasing importance in the digital preservations process. In order to represent and exchange results of quality metadata in an interoperable way, formats are needed. While MPEG-7 part 4 Audio AMD1 defines audio quality metadata, there is no standard representation for detailed visual quality metadata.

4.6 Requirements for Integrity of Content

This section describes requirements for the integrity information of the resources for the purpose of preservation.  Integrity encompasses several aspects:

1. MPDI shall be able to represent and carry the integrity information related to the resource (e.g., as integrity information for a whole file or associated to any meaningful access unit of the content, for example, associated to a hash value and its associated methodology).
2. MPDI shall be able to convey information to assess that a resource contains all of the information it had from the point of its creation, as well as the associated preservation history.  This should also include information to assess whether a segment of the resource has the same property or not.

3. MPDI shall be able to convey information to express the integrity of the original resource (e.g., physical or chemical properties of digital storage media, changes in humidity and/or temperature of storage, mishandling, human errors, technical failures, and other factors).
Examples:

· Integrity check after storage technology migration

· Integrity check for resource selection in production

· Periodical/planned archive integrity checks

4.7 Requirements for Authentication of Content

This section describes the authentication as a process to confirm that an Entity (e.g., resource, Digital Item, user, device) is what it is reported or alleged to be.   

1. MPDI shall be able to convey authentication information 

a. MPDI shall be able to convey authentication information resulting from internal processes.

b. MPDI shall be able to convey authentication information derived from an external registry.

2. MPDI shall be able to reliably associate authentication information with resources (carry or reference) with necessary granularity to optimize the preservation. 
4.8 Requirements for Fixity Information 

This section describes requirements for the bits error information about the physical structure containing the resources.

4.8.1 Bits Error Information

1. MPDI shall be able to convey information that will allow the creation of report metrics for 'bit errors', which is a specific case of type of error, the pattern of error, the size of error, the impact of error etc.   The key is to think in terms of channels and coding – e.g., storage and networks are both types of channels and they both have different patterns of noise that they inject into the channel.   There is no opportunity for a backchannel from the destination to source to ask for retransmission etc., where normal error correction fails. 


Examples:

· Provide MD5 checksum for each random access unit of encoded bitstream of media data.

· Checksum, SHA-1, etc. 
4.9 Requirements for Rights 

This section describes requirements for the preservation of rights information about ownership, control, use of resources, and, based on the level of rights privileges, what preservation operations can be applied for a given resource. 
4.9.1 Rights Information

1. MPDI shall be able to convey preservation of rights information including licenses and contracts that specify rights information about ownership, control, and use of resource and associated Digital Items, with the appropriate level of granularity.

2. MPDI shall be able to convey preservation of rights information impacting the process of preservation (ex. license forbidding making copies).

3. MPDI shall be able to convey protection and access control information of MPDI metadata itself (e.g., accessing constraints that are limited to certain specified parties).

Examples:

· Information about rights holders such as person who creates the content. 
· Information about access control as to who can consume the contents. 
5 Terms, Acronyms, and Abbreviations
CDWA – Categories for the Description of Works of Art

CIDOC – International Committee for Documentation
CRID – Content Reference Identifier
CRM – Conceptual Reference Model 
DII – Digital Item Identification 

DPE – Digital Preservation Europe 

EXIF – Exchangeable Image File Format

ISAN – International Standard Audiovisual Number 
ISBN – International Standard Book Number
ISRC – International Standard Recording Code 
JHOVE – JSTOR/Harvard Object Validation Environment
LTO – Linear Tape-Open 
MPEG – Moving Picture Experts Group

MPDI – Multimedia Preservation Description Information 
MXF – Material Exchange Format
NDIIPP – National Digital Information Infrastructure and Preservation Program 

OAIS – Open Archival Information System

PDI – Preservation Description Information 
SHA – Secure Hash Algorithm 

UMID - Unique Material Identifier
UUID – Universally Unique Identifier 

VRA – Visual Resources Association

6 Annexes

6.1 How MPDI may enhance OAIS reference model

The OAIS reference model is a critical reference model for long-term preservation; however, it does not prescribe implementation.  Due to the diversity of implementation approaches, systems built from such a reference model will not be interoperable unless a standard implementation approach is defined and in place.  MPDI can provide standard preservation description metadata at the Ingest and Access of the OAIS reference model as shown in Figure-2. This standard preservation description supports interoperability among OAIS implementations that employ different preservation processes and techniques by defining a common and consistent description of multimedia resources and their preservation.
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Figure-2: MPDI over OAIS Reference Model
6.2 How MPDI may benefit preservation communities 
Multimedia content plays an important role in our society especially with the rapid advance of technology in audiovisual, web, and Internet domains.  The ability to effectively manage and protect multimedia content in creation, collection, preservation, and dissemination is increasingly crucial as digital technology continues to produce vast amounts of valuable and irreplaceable knowledge and information. A recent study by the International Data Corporation has shown that the amount of digital data being produced had risen to 281 ExaBytes (EB, 1018) in 2007 and estimates the total amount of digital information will grow at a rate of 58% per year, reaching 1610 EB by 2011!
Cultural Heritage Domain

Digital multimedia is extensively used to capture, conserve, and render cultural artifacts, such as buildings and monuments for digital preservation.  The archives of cultural heritage contain rich content, depicting artifacts, their history, places, events and the people involved. Making this material accessible requires rich metadata structures that are able to capture the diversity of the media, the subject matter, and the historical context around each information asset. This information tends to be described with its own metadata format, designed to deal with a specific collection or set of objects. Moreover, the multimedia resources capturing and describing the cultural heritages are currently considered as monolithic; metadata describing the image content are not linked with the documentation of the collections. Multimedia metadata, however, for instance spatial information about where the building is located in the image, technical information about the time the picture was taken, and coding information for content adaptation, would result in more complete and detailed information in culture heritage archives. 

MPDI provides an interoperable package for ingest and access among those repositories is highly desirable for any organizations dealing with digital preservation. 

Engineering Domain

Multimedia is increasingly used in design, development, production, maintenance and modification of physical systems, such as aircraft, ships, and buildings, which are maintained for many decades.  Multimedia content is used in modeling and simulation of such systems and needs to be preserved at least as long as the systems they represent.  Today, most applications in this area are proprietary.  There are no standards or proven solutions that can ensure that today’s multimedia content could be used in future CAD/CAM/CAE applications even for such simple requirements as production of a replacement part.  

Standardized MPDI can contribute to making multimedia design and engineering content available and usable over the long term.
Global Preservation Activities 

In the past, many projects have been launched worldwide to investigate digital preservation and its requirements.  
In the United States, the National Digital Information Infrastructure and Preservation Program (NDIIPP) [3], led by the Library of Congress (LoC), has been established. The program concentrates on different aspects of digital preservation, including collection practices, risk analyses, legal and policy issues, and technology. In Europe, under the research framework programs of the European Commission, several projects were related to this area: VASARI, MUSA, RAMA, ORION, etc. More recent projects such as CASPAR [4] focus on cultural and scientific resources. It engages in the implementation and extension of the OAIS.  PLANETS [5] has developed an interoperability framework and infrastructure for the preservation of digital documents. It provides the technical environment that governs the integration of its end-user applications with preservation services and data repositories. The PANIC project [17, 18] addresses the challenges of integrating and leveraging existing tools and services, and thus assists organizations in dynamically discovering possible preservation strategies. Other important projects from countries in the field of digital preservation include the PADI Project [6] from the National Library of Australia and the British DCC [7] group. Not surprisingly, given the diversity of projects, Digital Preservation Europe (DPE) [8], a coordinated EU action, has been established to improve collaboration and synergies between existing preservation initiatives across Europe.  Currently, the PrestoPRIME [12] project is addressing the specific issues related to audiovisual preservation providing guidelines, best practices and an open software framework for managing audiovisual digital items according to the OAIS specifications.
In addition to the above projects, several standardization bodies are working in the area of digital preservation. Here specific attention is drawn to bodies developing metadata description formats: Besides the well-known description formats, such as MPEG-7 or Dublin Core, several formats explicitly designed for cultural heritage have been developed. For instance, VRA (Visual Resources Association) [9] Core 4.07 is a data standard for the cultural heritage community developed by VRA's Data Standards Committee. It consists of a metadata element set (units of information such as title, location, date, etc.), as well as an initial blueprint for hierarchically structuring these elements. Another format is the International Committee for Documentation (CIDOC) Conceptual Reference Model (CRM), which provides definitions and a formal structure for describing the implicit and explicit concepts and relationships used in cultural heritage documentation. Since 2006, it has been an official ISO standard (ISO 21127:2006). The CIDOC-CRM has been implemented in an XML schema by CDWA Lite [10], which describes core records for works of art and material culture, based on the Categories for the Description of Works of Art (CDWA) and Cataloging Cultural Objects. A similar approach has been developed by the Museumdat [11] XML Schema provided by the Documentation Committee of the German Museums Association.
The Library of Congress sustainability criteria provide means of helping organizations score risk in various categories. This would be used as part of larger risk ontology about formats. The protocol for querying information would actually be quite simple, so it is the ontology itself that requires attention.  The specific criteria from LoC would then be part of a more general ontology [14] that defines the concepts of assets, threats, impact, counter measures etc. which is relatively well-defined terminology in the Risk Management Community. Risk is always viewed in the context of an organization and its needs, and therefore what is a risk for one may not be for another.   When talking about registries you can talk about possible threats to a format, but not about a general value for risk since this will always have to be done in context.
The European Broadcasting Union (EBU) [22] has been involved for decades in proposing solutions and best-practice recommendations on archiving and preservation related to audiovisual material. This started with preservation of films, tapes, pictures and documents in an analogue world. The work continued to address archiving and preservation of digital content (either as the result of digitization of analogue archives or for content natively produced in digital form). Several reports have been published like the 2010 technical report on archives [23] that also addresses preservation.  Metadata cannot be dissociated from archiving and preservation. The EBU recognizes metadata as a strategic asset for which specifications have been developed, such as EBUCore [24] in the larger framework of file-based production in service-oriented architectures from commissioning to playout. More recently, the EBU has been directly involved in semantic web and linked data activities [25], and it is believed that such technologies will play a growing role in production, archiving and preservation. The European project EUSCreen [26] has implemented EBUCore in XML for aggregation of metadata for its audiovisual archive portal. EUScreen also exchanges linked data with Europeana (the European Digital Library) [27] in the form of EBUCore RDF. 
In order to overcome the heterogeneity among multimedia preservation repositories and interoperability between resources, the use of standardized technology is essential.
7 References
1. Open archival information system (OAIS) – Reference model (ISO 14721:2003), 2003

2. International Research on Permanent Authentic Records in Electronic Systems (InterPARES)

http://www.interpares.org/ 

3. http://www.digitalpreservation.gov
4. http://www.casparpreserves.eu
5. http://www.planets-project.eu
6. http://www.nla.gov.au/padi
7. http://www.dcc.ac.uk
8. http://www.digitalpreservationeurope.eu
9. http://www.vraweb.org/projects/vracore4/
10. http://getty.edu/research/conducting_research/standards/cdwa/
11. http://www.museumdat.org/index.php?ln=en&t=home
12. http://www.prestoprime.eu/
13. MPEG-21: http://mpeg.chiariglione.org/standards/mpeg-21/mpeg-21.htm 

14. Ontology for Media Resources 1.0, W3C Working Draft 08 March 2011, http://www.w3.org/TR/2011/WD-mediaont-10-20110308/
15. MPEG-21 DII: http://mpeg.chiariglione.org/technologies/mpeg-21/mp21-dii/index.htm 

16. http://www.udfr.org
17. J. Hunter and S. Choudhury; A semi-automated digital preservation system based on semantic web services. In Proceedings of the Joint Conference on Digital Libraries (JCDL’04) (Tucson, Arizona, USA, June 7-11 2004), ACM, pp. 269–278.

18. J. Hunter and S. Choudhury; Panic: an integrated approach to the preservation of composite digital objects using semantic web services. International Journal on Digital Libraries 6, 2 (2006), 174–183

19. http://hul.harvard.edu/jhove
20. http://tech.ebu.ch/Jahia/site/tech/cache/offonce/news/ebu-quality-control-workshop-still-a-lo-29jun11
21. http://iiss039.joanneum.at/cms/index.php?id=188
22. EBU: http://tech.ebu.ch/
23. EBU Technical Report on Archives and preservation for broadcasting http://tech.ebu.ch/docs/techreports/tr006.pdf
24. EBU Core Metadata Set (EBUCore): http://tech.ebu.ch/docs/tech/tech3293v1_3.pdf
25. EBU activities on Semantic Web and Linked Data: http://tech.ebu.ch/semanticweb_ebu 

26. EUScreen Audiovisual archive portal: http://www.euscreen.eu 

27. Europeana archive portal: http://www.europeana.eu 

28. MPEG-21 Digital Item Semantic Relationships: ISO/IEC 21000-3:2003/PDAM 1:2006(E)

29. ISAN: http://www.isan.org 
30. ISRC: http://usisrc.org/ 
31. NIIRS: http://www.fas.org/irp/imint/niirs.htm 
32. MPEG-7 Part4 Audio: ISO/IEC 15938-4:2002/Amd 1:2004

Multimedia Preservation Description Information (MPDI) Requirements
Page 3

