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1 Introduction
This working document is meant to investigate and capture the possible use cases and examples making use of the ISO/IEC CD 23000-15 Multimedia Preservation Application Format (MP-AF) Data Model. 
In the following, some candidate use cases are presented and some examples are extracted in order to validate the MP-AF Data Model against operational environments, such as broadcasters, national audio visual archives and libraries and the like. We have to special thanks the National Diet Library (NDL) in Japan for the contribution provided in this activity.
Common terminology on digital preservation has been taken from OAIS standard without the need of further explanation.
2 Use Cases
This section is reporting the candidate use cases, structured according to main preservation issues that MP-AF has tried to address.
2.1 Object of the Preservation
The organisation “Fred&Alice Limited” conceived, commissioned and/or produced a kind of audiovisual work, e.g. a documentary about the rivers, mountains, and sites of the region where Fred was born. The work has title “Fred’s places” and “Fred&Alice Limited” got for it an ISAN identifier, kind of ISAN-XXXX-YYYY-ZZZZ (or EIDR).
The rendition of the Work can be achieved by two distinct representations.
One representation is made of two HD-XDCAM-MXF files of 37 minutes and 23 minutes respectively. It might be assumed that one is the first part and the other one is the second part, but the reason for having two files in unsure.
The second representation is a DVD image (fredplaces.iso) for 1 hour of playback.
2.2 Fixity
“Fred&Alice Limited” have recorded the md5sum of all their three files. Six months later a friend of them suggested to have a sha1 checksum as well, they say why not and they did it.
One year later they checked the MD5 only, which were found okay.
However they decided, for the MXF files only, to have a checksum value for each component (video and audio) and for each shot (or what?) along the timeline. They think this is useful but they are unsure about how to get the values, and how to use the information in case the main check fails.
2.3 Integrity
“Fred&Alice Limited” are concerned about the fact that one of the two MXF files could get lost and one could be unaware that something is missing (such as there was a shorter version).
They are tempted to concatenate the two files but they are unsure about the technical quality of the result.
2.4 Rights
Being the authors make “Fred&Alice Limited” the original owners of the exploitation rights.
They also have:
· a Word document with the description of the work
· Copies of communications with other companies having technically contributed to the production
· Copy of the request for ISAN registration
One year ago, they granted to “Mountains and Rivers Entertainment Limited”, with exclusivity, the rights to act any kind of communication to the public or public performances in the country “CCCCCCCCC” (ISO country code: ??). 
The material created for delivery to “Mountains and Rivers Entertainment Limited” was originated by means of transcoding from the MXF files, but no copy of it was kept by “Fred&Alice Limited”.
2.5 Migrating Preservation
“Fred&Alice Limited” decided to be served by “ACME Preservation” for running preservation.
They sent to “ACME Preservation” the copy of everything, including all the fixity values and the logs of all fixity checks.
“ACME Preservation” run an ingest process. Once the fixity values were found okay, ACME logged the event and removed all the logs about previous checks.
Fred asked why? The guy from ACME answered that he couldn’t care less about previous checks, as the checksums are okay. ACME will report to Fred about how often ACME performs the checks, that is once every 6 months and every time the files are copied or moved.
2.6 Possible format migration need
2.6.1 Use case description

During a format validity check, done by using a new tool, ACME found that the MXF files of “Fred&Alice”, although they could be used without problems till then, are not compliant to some part of the standard specifications
.
ACME performs a transwrapping process to the same format and verify that the WARNING disappeared.  ACME recorded the following about the event:
· date
· tool used which detected the WARNING
· tool used for transwrapping
· tool used for validate the result of transwrapping
· which two files are the source of the operation
· which single file is the result of the operation
· time necessary for completing the whole operation
According to the SLA between ACME and “Fred&Alice” ACME removed all copies of the original material but one.
2.6.2 Activities

The activities performed are

● 
create a DIP to hand data over to service provider (“ACME Preservation”), including essence and technical metadata -> need for MP-AF

●     conformance checking of the container

●     document the violation

● 
decision to perform transwrapping based on the violation detection

●     document the transwrapping process

● 
perform quality control on the created file and document the results

● 
ingest the update SIP, with the new essence and the additional process metadata (including the information about the failed validation of the previous version) -> need for MP-AF
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Fig. 1: Process overview.

2.6.3 Flow of activities
○     DIP creation (archive)

○     DIP transfer to service provider

○ 
quality analysis, including conformance checking of container and streams

○     generate metadata for analysis process

○ 
possibly result review and verification by operator, possibly update qa metadata

○     transwrapping

○ 
quality analysis of new digital item

○     generate metadata for analysis process

○ 
possibly result review and verification by operator, possibly update qa metadata

○ 
generate metadata describing the process applied

○     generate SIP

○     transfer SIP

○     ingest SIP as update

2.6.4 Identification of the MP-AF entities used for representation
●     MP-AF entities

○     original DIP

■ 
a preservation object with a single representation, two essences, each with a/v streams

■ 
technical metadata on preservation object and essence/bitstream level (the latter possibly only in the container, i.e. needs to be extracted)

■ 
basic descriptive metadata on preservation object level

○     update SIP

■ 
a preservation object with a two representations

● 
old: two essences, each with a/v streams (no locators, as essence is not included)

● 
new: one essence with a/v streams (+ locator of essence)

■ 
technical metadata on preservation object and essence/bitstream level

■ 
basic descriptive metadata on preservation object level

■     quality metadata for old representation

■ 
process metadata about derivation of new representation

■     quality metadata for new representation

2.6.5 Representation and packaging
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Fig. 3: Schematic representation of MP-AF result document

 provided back to the archive.

2.6.6 MP-AF XML Representation

<?xml version="1.0" encoding="UTF-8"?>
<DIDL xmlns="urn:mpeg:maf:schema:preservation:2015"

 xmlns:mpaf="urn:mpeg:maf:schema:preservation:2015"

 xmlns:didmodel="urn:mpeg:mpeg21:2002:02-DIDMODEL-NS"

 xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004"

 xmlns:mp7amd5="urn:x-mpeg:mpeg7:amd5:2014"

 xmlns:dii="urn:mpeg:mpeg21:2002:01-DII-NS"

 xmlns:dc="http://purl.org/dc/elements/1.1/"

 xmlns:ebucore="urn:ebu:metadata-schema:ebuCore_2014"

 xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"

 xmlns:ipmpinfo="urn:mpeg:mpeg21:2004:01-IPMPINFO-NS"

 xmlns:didl="urn:mpeg:mpeg21:2002:02-DIDL-NS"

 xsi:schemaLocation="urn:mpeg:maf:schema:preservation:2015 mpaf.xsd urn:mpeg:mpeg21:2002:02-DIDL-NS mpeg21/did/didl.xsd">

  <DIDLInfo>

    <ProcessEntities>

      <Activity type="http://acme.org/wrappercheck" uri="a2">

        <Activity type="http://ebuqc/activities/qa/wrapper/someID" uri="a21">

          <Operator role="http://tools.com/rolecs/utility">http://my.org/qc/tool1</Operator>

          <Content relationType="uses" ref="http://my.org/essence1"/>

          <Content relationType="uses" ref="http://my.org/essence2"/>

        </Activity>

        <Activity type="http://my.org/mxf-transwrapping"  uri="a22">

          <Operator role="http://tools.com/rolecs/utility" operatorOnBehalfOf="http://my.org/people/doe" >http://my.org/qc/tool2</Operator>

          <Content relationType="uses" ref="http://my.org/essence1" />

          <Content relationType="uses" ref="http://my.org/essence2"/>

          <Content relationType="creates" ref="http://my.org/essence3"/>

        </Activity>

        <Activity type="http://ebuqc/activities/qa/content/someID"  uri="a23">

          <Operator role="http://tools.com/rolecs/utility">http://my.org/qc/tool1</Operator>

          <Content relationType="uses" ref="http://my.org/essence3"/>

        </Activity>

      </Activity>

      <Operator xsi:type="mpaf:ToolType" uri="http://my.org/qc/tool1" type="http://tools.com/cs/MDExtractor" />

      <Operator xsi:type="mpaf:ToolType" uri="http://my.org/qc/tool1" type="http://tools.com/cs/MDExtractor" />

      <Operator xsi:type="mpaf:ToolType" uri="http://my.org/qc/tool2" type="http://tools.com/cs/MXFWrapper" />

      <Operator xsi:type="mpaf:PersonType" uri="http://my.org/people/doe">

        <mpaf:Name>

          <mpeg7:GivenName>John</mpeg7:GivenName>

          <mpeg7:FamilyName>Doe</mpeg7:FamilyName>

        </mpaf:Name>

      </Operator>

    </ProcessEntities>

  </DIDLInfo>

  <Item xsi:type="mpaf:PreservationObjectType" uri="http://my.org/pm1">

    <Descriptor xsi:type="mpaf:IdentificationDescriptorType">

      <Statement xsi:type="mpaf:IdentificationStatementType" mimeType="text/xml">

        <mpaf:Identifier type="http://smpte-ra.org/umidreg/s330mex.html">urn:smpte:umid:060A2B340101010501010D12130000000123456789ABCDEF0123456789ABCDEF</mpaf:Identifier>

      </Statement>

    </Descriptor>

    <Descriptor xsi:type="didl:DescriptorType"> 

      <didl:Statement mimeType="text/xml" xsi:type="didl:StatementType"> 

        <ipmpinfo:IPMPGeneralInfoDescriptor> 

          <ipmpinfo:ToolList> 

            <ipmpinfo:ToolDescription localID="AESEncrypt"> 

              <ipmpinfo:IPMPToolID>http://www.w3.org/2001/04/xmlenc#aes128</ipmpinfo:IPMPToolID> 

              <ipmpinfo:Remote ref="urn:IPMPToolsServer:ToolEnc005-3485"/> 

            </ipmpinfo:ToolDescription> 

          </ipmpinfo:ToolList> 

        </ipmpinfo:IPMPGeneralInfoDescriptor> 

      </didl:Statement>  

    </Descriptor>

    <Item xsi:type="mpaf:RepresentationType" uri="http://my.org/rep1">

      <Descriptor xsi:type="mpaf:IdentificationDescriptorType">

        <Statement xsi:type="mpaf:IdentificationStatementType" mimeType="text/xml">

          <mpaf:Identifier type="http://smpte-ra.org/umidreg/s330mex.html">urn:smpte:umid:060A2B3401010 10501010D12130000000123456789ABCDEF0123456789ABCDEF</mpaf:Identifier>

        </Statement>

      </Descriptor>

      <Descriptor xsi:type="mpaf:TechnicalMetadataDescriptorType" >

        <Statement xsi:type="mpaf:MPEG7TMStatementType" mimeType="text/xml">

          <TechMetadata>

            <mpeg7:MediaProfile>

              <mpeg7:MediaFormat>

                <mpeg7:Content href="urn:mpeg:mpeg7:cs:ContentCS:2001:2" />

              </mpeg7:MediaFormat>

            </mpeg7:MediaProfile>

          </TechMetadata>          

        </Statement>

      </Descriptor>

      <Item xsi:type="mpaf:EssenceType" uri="http://my.org/essence1">

        <Descriptor xsi:type="mpaf:IdentificationDescriptorType">

          <Statement xsi:type="mpaf:IdentificationStatementType" mimeType="text/xml">

            <Identifier type="http://my.org/archiveID">abc123</Identifier>

          </Statement>

        </Descriptor>

        <Descriptor xsi:type="mpaf:TechnicalMetadataDescriptorType" >

          <Statement xsi:type="mpaf:MPEG7TMStatementType" mimeType="text/xml">

            <TechMetadata>

              <mpeg7:MediaProfile>

                <mpeg7:MediaFormat>

                  <mpeg7:Content href="urn:mpeg:mpeg7:cs:ContentCS:2001:2" />

                  <mpeg7:FileFormat href="urn:mpeg:mpeg7:cs:FileFormatCS:2001:6" />

                </mpeg7:MediaFormat>

              </mpeg7:MediaProfile>

            </TechMetadata>          

          </Statement>

        </Descriptor>

        <Descriptor xsi:type="mpaf:QualityDescriptorType">

          <Statement mimeType="text/xml" xsi:type="mpaf:QualityStatementType">

              <Description xsi:type="mpeg7:ContentEntityType">

                <mpeg7:MultimediaContent xsi:type="mpeg7:AudioVisualType">

                  <mpeg7:AudioVisual></mpeg7:AudioVisual>

                </mpeg7:MultimediaContent>

              </Description>

          </Statement>

        </Descriptor>

        <Component xsi:type="mpaf:BitstreamType" uri="http://my.org/bitstream1"><Resource mimeType="video/mpeg"/></Component>

        <Component xsi:type="mpaf:BitstreamType" uri="http://my.org/bitstream2" ><Resource mimeType="audio/mpeg"/></Component>

      </Item>

      <Item xsi:type="mpaf:EssenceType" uri="http://my.org/essence2">

        <Descriptor xsi:type="mpaf:IdentificationDescriptorType">

          <Statement xsi:type="mpaf:IdentificationStatementType" mimeType="text/xml">

            <Identifier type="http://my.org/archiveID">abc124</Identifier>

          </Statement>

        </Descriptor>

        <Descriptor xsi:type="mpaf:TechnicalMetadataDescriptorType" >

          <Statement xsi:type="mpaf:MPEG7TMStatementType" mimeType="text/xml">

            <TechMetadata>

              <mpeg7:MediaProfile>

                <mpeg7:MediaFormat>

                  <mpeg7:Content href="" />

                  <mpeg7:FileFormat href="" />

                </mpeg7:MediaFormat>

              </mpeg7:MediaProfile>

            </TechMetadata>          

          </Statement>

        </Descriptor>

        <Descriptor xsi:type="mpaf:QualityDescriptorType">

          <Statement mimeType="text/xml" xsi:type="mpaf:QualityStatementType">

              <Description xsi:type="mpeg7:ContentEntityType">

                <mpeg7:MultimediaContent xsi:type="mpeg7:AudioVisualType">

                  <mpeg7:AudioVisual></mpeg7:AudioVisual>

                </mpeg7:MultimediaContent>

              </Description>

          </Statement>

        </Descriptor>

        <Component xsi:type="mpaf:BitstreamType" uri="http://my.org/bitstream3" ><Resource mimeType="video/mpeg" /></Component>

        <Component xsi:type="mpaf:BitstreamType" uri="http://my.org/bitstream4" ><Resource mimeType="audio/mpeg" /></Component>

      </Item> 

    </Item>

    <Item xsi:type="mpaf:RepresentationType" uri="http://my.org/rep2">

      <Descriptor xsi:type="mpaf:IdentificationDescriptorType">

        <Statement xsi:type="mpaf:IdentificationStatementType" mimeType="text/xml">

          <Identifier type="http://smpte-ra.org/umidreg/s330mex.html">urn:smpte:umid:060A2B3401010 10501010D12130000000123456789ABCDEF0123456789ABCDEF</Identifier>

        </Statement>

      </Descriptor>

      <Descriptor xsi:type="mpaf:TechnicalMetadataDescriptorType" >

        <Statement xsi:type="mpaf:MPEG7TMStatementType" mimeType="text/xml">

          <TechMetadata>

            <mpeg7:MediaProfile>

              <mpeg7:MediaFormat>

                <mpeg7:Content href="urn:mpeg:mpeg7:cs:ContentCS:2001:2" />

              </mpeg7:MediaFormat>

            </mpeg7:MediaProfile>

          </TechMetadata>          

        </Statement>

      </Descriptor>

      <Item xsi:type="mpaf:EssenceType">

        <Descriptor xsi:type="mpaf:IdentificationDescriptorType">

          <Statement xsi:type="mpaf:IdentificationStatementType" mimeType="text/xml">

            <Identifier type="http://my.org/archiveID">abc567</Identifier>

          </Statement>

        </Descriptor>

        <Descriptor xsi:type="mpaf:TechnicalMetadataDescriptorType" >

          <Statement xsi:type="mpaf:MPEG7TMStatementType" mimeType="text/xml">

            <TechMetadata>

              <mpeg7:MediaProfile>

                <mpeg7:MediaFormat>

                  <mpeg7:Content href="urn:mpeg:mpeg7:cs:ContentCS:2001:2" />

                </mpeg7:MediaFormat>

              </mpeg7:MediaProfile>

            </TechMetadata>          

          </Statement>

        </Descriptor>

        <Descriptor xsi:type="mpaf:QualityDescriptorType">

          <Statement mimeType="text/xml" xsi:type="mpaf:QualityStatementType">

              <Description xsi:type="mpeg7:ContentEntityType">

                <mpeg7:MultimediaContent xsi:type="mpeg7:AudioVisualType">

                  <mpeg7:AudioVisual></mpeg7:AudioVisual>

                </mpeg7:MultimediaContent>

              </Description>

          </Statement>

        </Descriptor>

        <Component xsi:type="mpaf:FileType" uri="http://my.org/bitstream10">

          <Descriptor xsi:type="mpaf:TechnicalMetadataDescriptorType" >

            <Statement xsi:type="mpaf:MPEG7TMStatementType" mimeType="text/xml">

              <TechMetadata>

                <mpeg7:MediaProfile>

                  <mpeg7:MediaFormat>

                    <mpeg7:Content href="urn:mpeg:mpeg7:cs:ContentCS:2001:2" />

                    <mpeg7:FileFormat href="urn:mpeg:mpeg7:cs:FileFormatCS:2001:3" />

                  </mpeg7:MediaFormat>

                </mpeg7:MediaProfile>

              </TechMetadata>          

            </Statement>

          </Descriptor>

          <Resource mimeType="video/mpeg" ref="http://my.org/video.mp2" />          

        </Component>

        <Component xsi:type="mpaf:FileType" uri="http://my.org/bitstream11">

          <Resource mimeType="audio/L24" ref="http://my.org/audio.wav" />

        </Component>

      </Item>

      <Item>

        <Descriptor xsi:type="mpaf:IdentificationDescriptorType">

          <Statement xsi:type="mpaf:IdentificationStatementType" mimeType="text/xml">

            <Identifier type="http://my.org/archiveID">abc789</Identifier>

          </Statement>

        </Descriptor>

        <Component xsi:type="mpaf:FileType" uri="http://my.org/essence3">

          <Resource mimeType="application/mxf" ref="http://my.org/mux.mxf"></Resource>

        </Component>      

      </Item>

    </Item>

  </Item>

</DIDL>
2.7 Digitization

The following example describes a common digitisation scenario. 

An analogue tape is digitised and are created a master quality as well as a browsing quality file.

The master file is to be considered the best digital version of the original tape. Usually the master file has a quite large size that makes it difficult to be copied, cut or shared for preview. For this reason it is a common practice to create immediately a browsing quality counterpart, usually a compressed video file with limited size, allowing a fast access for quick views.

In the MP-AF data model, the PreservationObject is our work, the entity we want to preserve originally. In the example below it is the movie named "Ironman". 

The tape, the master quality file and the browsing quality file in MP-AF are simply "representations" of the PreservationObject.

Starting from the top of the Example, we have the description of the digitisation process, currently only a placeholder left empty in the sample, and as first entity considered, the PreservationObject with id of type UMID. As MP-AF allows different descriptions, in the Example we have selected one of the simplest, the DublinCore. A list of DC metadata have been reported in the mpaf:Statement of xsi:type="mpaf:DublinCoreDMStatementType". 

The list is not exhaustive and is only for showing a preliminary metadata set. There are the dc:title, dc:creator etc., the standard DC data set.

Immediately after the MP-AF describes the 3 aforementioned representations:

- the original tape, the Betacam digitised, 

- the master quality file and 

- the proxy quality file used for browsing and preview the work

In order to provide a better understanding of the capabilities of the MP-AF data model, in the Example have been adopted different type of metadata set for describing these representations.

The Betacam tape and the master quality file have been described with a EBUCore Technical Metadata Statement Descriptor Type, reporting for sake of simplicity only some metadata. 

The tape has only the identifier and creation date whilst the master file has the fileName, as it has been represented in a digital file (an MXF in the Example).

Indeed, as Example, the proxy quality file has been described making use of the MPEG-7 Technical Metadata Statement Type, where information such as FileSize, VisualCoding (frame rate, aspect ratio, etc.) take place, as well as the MediaLocator with the final URI of the file (in this case the MPEG-4 AVC version).

A further more snippet of metadata description has been introduced as example for reporting some quality information.

In this case has been used the AMD 5 of MPEG-7 part 5 where the quality descriptors have been taken from the EBU QC specification.

The quality description has been associated to the related file, the master quality file, where an automatic objective quality control tool has been executed.

The Example reports a dropout control (the EBU QC http://ebu.io/qc/tests/0039B/) with the description of the test performed (in the element QCProfile) and the test results (the element QCItemResult). The Examples shows a "passed" test reporting the "true" result in the check element.

Wrapping up, the Example has described a minimal set of needed metadata for preserving objects created by a digitisation process.

<?xml version="1.0" encoding="UTF-8"?>
<mpaf:DIDL xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
           xmlns:mpaf="urn:mpeg:maf:schema:preservation:2015"
           xmlns:dc="http://purl.org/dc/elements/1.1/"
           xmlns:ebucore="urn:ebu:metadata-schema:ebuCore_2014"
           xmlns:mpeg7="urn:mpeg:mpeg7:schema:2004"
           xmlns:mp7amd5="urn:x-mpeg:mpeg7:amd5:2014"
           xsi:schemaLocation="urn:mpeg:maf:schema:preservation:2015 mpaf.xsd">

<mpaf:DIDLInfo>


<mpaf:ProcessEntities/>

</mpaf:DIDLInfo>

<mpaf:Item xsi:type="mpaf:PreservationObjectType" uri="identifier_of_the_work_in_our_archive">


<mpaf:Descriptor xsi:type="mpaf:IdentificationDescriptorType">



<mpaf:Statement mimeType="text/xml">




<mpaf:Identifier type="UMID">




This.is.aUMID




</mpaf:Identifier>



</mpaf:Statement>


</mpaf:Descriptor>


<mpaf:Descriptor xsi:type="mpaf:DescriptiveMetadataDescriptorType">



<mpaf:Statement xsi:type="mpaf:DublinCoreDMStatementType " mimeType="text/xml">




<dc:title xml:lang="EN">Ironman</dc:title>




<dc:language>EN</dc:language>




<dc:creator>Marvel</dc:creator>




<dc:publisher>Marvel</dc:publisher>




<dc:type>Science fiction</dc:type>




<dc:description>Digital version of the movie at high resolution</dc:description>



</mpaf:Statement>


</mpaf:Descriptor>


<!-- This is the original master Betacam Tape -->


<mpaf:Item xsi:type="mpaf:RepresentationType" uri="ironman_tape">



<mpaf:Descriptor xsi:type="mpaf:TechnicalMetadataDescriptorType">




<mpaf:Statement xsi:type="mpaf:EBUCoreTMStatementType" mimeType="text/xml">





<mpaf:TechMetadata>






<ebucore:medium mediumId="01+IDTECA+NUMSUPP"/>






<ebucore:dateCreated startDate="2010-01-01"/>





</mpaf:TechMetadata>




</mpaf:Statement>



</mpaf:Descriptor>


</mpaf:Item>


<!-- This is the Master quality file -->


<mpaf:Item xsi:type="mpaf:RepresentationType" uri="ironman_masterfile_mxf">



<mpaf:Descriptor xsi:type="mpaf:TechnicalMetadataDescriptorType">




<mpaf:Statement xsi:type="mpaf:EBUCoreTMStatementType" mimeType="text/xml">





<mpaf:TechMetadata>






<ebucore:fileName>ironman_master.mxf</ebucore:fileName>





</mpaf:TechMetadata>




</mpaf:Statement>



</mpaf:Descriptor>



<!--



Description of quality information related to the master copy, 
            i.e. one of the available representation of the Preservation Object
            -->



<mpaf:Descriptor xsi:type="mpaf:QualityDescriptorType">




<mpaf:Statement mimeType="text/xml">





<mpaf:DescriptionUnit xsi:type="mp7amd5:ExtendedMediaQualityType">






<mpeg7:QualityRating type="objective">







<mpeg7:RatingValue>10</mpeg7:RatingValue>







<mpeg7:RatingScheme style="higherBetter"></mpeg7:RatingScheme>






</mpeg7:QualityRating>






<mp7amd5:QCProfile>







<mp7amd5:Name href="http://ebu.io/qc/profiles/automated" />







<mp7amd5:QCItem>








<mp7amd5:QCID href="http://ebu.io/qc/tests/0039B/" />







</mp7amd5:QCItem>






</mp7amd5:QCProfile>






<mp7amd5:QCItemResult>







<mp7amd5:QCID href="http://ebu.io/qc/tests/0039B/" />







<mp7amd5:CheckResult>true</mp7amd5:CheckResult>







<mp7amd5:ExecutionStatus>complete</mp7amd5:ExecutionStatus>






</mp7amd5:QCItemResult>





</mpaf:DescriptionUnit>




</mpaf:Statement>



</mpaf:Descriptor>










</mpaf:Item>


<!-- This is the Proxy quality file
-->


<mpaf:Item xsi:type="mpaf:RepresentationType" uri="ironman_proxyfile_mp4">



<mpaf:Descriptor xsi:type="mpaf:TechnicalMetadataDescriptorType">




<mpaf:Statement xsi:type="mpaf:MPEG7TMStatementType" mimeType="text/xml">





<mpaf:TechMetadata>






<mpeg7:MediaProfile>







<mpeg7:MediaFormat>








<mpeg7:Content href="dummyHref"/>








<mpeg7:FileSize>20030004398000</mpeg7:FileSize>








<mpeg7:VisualCoding>









<mpeg7:Format href="mpeg4-AVC"/>









<mpeg7:Frame rate="25" aspectRatio="1.778" height="1080" width="1920" structure="progressive"/>








</mpeg7:VisualCoding>







</mpeg7:MediaFormat>







<mpeg7:MediaInstance>








<mpeg7:InstanceIdentifier>DummyIdentifier</mpeg7:InstanceIdentifier>








<mpeg7:MediaLocator>









<mpeg7:MediaUri>ironman_proxyfile.mp4</mpeg7:MediaUri>








</mpeg7:MediaLocator>







</mpeg7:MediaInstance>






</mpeg7:MediaProfile>





</mpaf:TechMetadata>




</mpaf:Statement>



</mpaf:Descriptor>


</mpaf:Item>

</mpaf:Item>
</mpaf:DIDL>

2.8 SP record Example (NDL)
NDL has been digitizing SP records because SP records are very fragile and it is getting more difficult to maintain conditions of the playback devices (gramophones).
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・Bibliographic information ID of SP record
・Bibliographic information （Title, Author, Performer, Publisher, Publication Date, etc.）
・Media format （SP record）
・etc.
  
The stuff recorded the following digitization information. 
・Sampling rate.
・Bit Depth 
・Analogue to Digital converters (A/D) 
・Digitized file format and codec (for archive quality, MPEG-4 ALS is a candidate archive format.)
・Operator for digitization 
・Date of digitization 
・Other （cleaning method, noise reduction, etc.,）
・File name and file ID of digitized file (Side-A and Side-B) 
・File size (Side-A and Side-B) 
・Fixity information (MD5 etc.) file (Side-A and Side-B) 
Digitized file is archived in DVR-Rs.
Several digitized files are archived in one DVD-R. The stuff recorded DVD-R media ID and File ID in DVD-R. 
Access
To enable access, the stuff convert the digitized file to common audio format (MP3,etc.). 
The stuff recorded the convert information. 
  
・File format name for dissemination. 
・Sampling rate.
・Bit Depth 
・Converters （Software）
・Operator for convert 
・Date of convert 
  
・File name for  dissemination file (Side-A and Side-B) 
・File size for  dissemination file (Side-A and Side-B) 
・Fixity information for  dissemination file (Side-A and Side-B) 
The stuff archived the files and metadata for dissemination in archive system. 
  
・File ID for dissemination file (Side-A and Side-B, auto numbering)
・URI for dissemination file (Location information in storage system, auto numbering 
The stuff confirmed the right information before dissemination and registered the access information into metadata. 
・If copyright protection period was expired, the dissemination file was opened to internet access.
・If copyright protection period was not expired, the dissemination file was restricted to access in NDL.
2.9 Music recording master example (NDL)
Digitize 
The stuff in NDL confirms the metadata of original material (4 track 1/2 inch tape)
・Bibliographic information ID of the recording 
・Bibliographic information（Title, Author, Performer, Publisher, Publication Date, etc.）
・Media format（1/2 inch tape）
・etc.
  
The stuff recorded the following digitization information. 
・Sampling rate.
・Bit Depth 
・Analogue to Digital converters(A/D) 
・Digitized file format and codec(for archive quality, MPEG-4 ALS is a candidate archive format.)
・Operator for digitization 
・Date of digitization 
・Other（cleaning method, noise reduction, etc.）
 
・File name and file ID of digitized file (Songs 1 to N) 
・File size (Songs 1 to N) 
・Fixity information (MD5 etc.) of files (Songs 1 to N) 
  
Digitized file is archived in DVR-Rs.
Several digitized files are archived in one DVD-R. The stuff recorded DVD-R media ID and File ID in DVD-R. 
Some copies of those files may be stored in system storage such as RAID file server.
Access
To enable access, the stuff convert the digitized file to common audio format (MP3,etc.). 
The stuff recorded the convert information. 
Final down mix of the archived source files may be resulted into an analogue disk described in the SP record example. 
  
・File format name for dissemination. 
・Sampling rate.
・Bit Depth 
・Converters（Software）
・Operator for convert 
・Date of convert 
  
・File name for  dissemination file (Songs 1 to N) 
・File size for  dissemination file (Songs 1 to N) 
・Fixity information for  dissemination file (Songs 1 to N) 
 
The stuff archived the files and metadata for dissemination in archive system. 
  
・File ID for dissemination file (Songs 1 to N, auto numbering)
・URI for dissemination file (Location information in storage system, auto numbering) 
The stuff confirmed the right information before dissemination and registered the access information into metadata. 
・If copyright protection period was expired, the dissemination file was opened to internet access.
・If copyright protection period was not expired, the dissemination file was restricted to access in NDL. 
2.9.1 Example
	DESCRIPTIVE
	

	ALBUM
	

	Album title
	春の海／宮城道雄<I>

	Album title transcription
	ハルノウミ／ミヤギミチオ<1>

HARU-NO-UMI/Miyagi Michio <1>

	Album ID
	#13106

	Album structure description
	LP, Side A , Side B

	
	

	Publisher (label)
	ビクター Japan Victor

	Publisher (label) transcription
	

	Date of issue (Year-Month-Date)
	1993-12-01

	Date of creation
	1930-01-01

	Subject
	筝曲（生田流）
Ikutaryu-School Style Koto music

	Collection information
	歴史的音源
Historical music recordings

	SIDE A
	

	Title (song or else)
	春の海（一）- Spring see 1

	Title transcription (song or else)
	ハルノウミ(1) - HARU-NO-UMI(1)

	ID (song or else)
	Side-A-001

	Creator (lyrics)
	

	Creator (lyrics) transcription
	

	Creator (composer)
	宮城　道雄[作曲] Michio Miyagi

	Creator (composer) transcription
	ミヤギ ミチオ Michio Miyagi

	Creator (arrangement) or contributor?
	

	Creator (arrangement) or contributor? Transcription
	

	Creator (performer) or contributor?
	

	Creator (performer) or contributor? Transcription
	

	Audio playback time (duration)
	03’07”

	Description of the original recordings (Item number, etc.)
	商品番号: 13106 Side-A

#13106 Side-A

	ID of the original material
	VI001555

	SIDE B
	

	...
	

	...
	

	TECHNICAL DIGITISATION 
	

	Digitisation ID (song or else)
	Info:ndljp/pid/1319027

	Digitisation ID attributor 
	NDL japan

	Contributor (Digitiser)
	ビクターエンタテインメント（株）
Victor Entertainment Inc.

	Date of digitisation
	2009-02-28

	Provider of digitised content (note asks Victor to digitise content on behalf on NDL and then HiRAC gives digitised content to NDL)
	HiRAC（歴史的音盤アーカイブ）
HiRAC: Historical Records Archive Promotion Conference

	Sampling rate
	44.1 kHz 

	Bit depth
	24 bit

	DA converter for digitisation
	ONKYO SE-U33GXV2

	Noise reduction type
	No noise reduction applied

	Digitisation compression scheme
	Lossless TRUE  (No compression applied)

	File format type
	WAV

	File format version
	n.a.

	Digitised filename
	File123456789.wav

	Digitised file ID
	12345678

	FIXITY
	

	Message digest algorithm
	MD5

	Message digest value
	Xxxx

	Message digest originator
	Software name and version

	STORAGE
	

	Medium
	DVD-R

	Media ID
	13452445

	ACCESS
	

	File format for dissemination
	FLV

	URI (root location for dissemination)
	http://dl.ndl.go.jp/info:ndljp/pid/1319027/

	Filename
	File123456789.flv

	File ID
	78792798327

	Date of conversion
	2011-02-28

	Operator of conversion (contributor)
	NDL

	Sampling rate
	44.1 kHz 

	Bit depth
	16 bit

	RIGHTS
	

	Creator (composer) -> rights holder?
	宮城　道雄[作曲]

Michio Miyagi [composer]

	Publisher
	ビクター
Japan Victor

	Access restriction (Internet access available, NDL internal only, etc.)
	Internet access available 

	Copyright
	Public domain

	EVENT HISTORY INFORMATION
	

	Event identifier
	Xxxyyy

	Event type
	Migration

	Event date time
	2013-01-01

	Agent type identifier
	NDL member

	Agent identifier name
	岡本 

	Agent identifier name transcription
	オカモト Okamoto


2.9.2 
EBUCore XML representation
<?xml version="1.0" encoding="UTF-8"?>
<ebucore:ebuCoreMain xmlns:ebucore="urn:ebu:metadata-schema:ebuCore_2015"
    xmlns:dc="http://purl.org/dc/elements/1.1/"
    xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
    xsi:schemaLocation="urn:ebu:metadata-schema:ebuCore_2015 file:/D:/Users/Evain/Documents/Attach/MIM%20EBUCore%20Tech%203293/Tech%203293%20EBUCore%20specification/Version%2016%20draft/EBU_CORE_20140607_draft16.xsd"
    schema="schema0" version="1.5" dateLastModified="2006-05-04" timeLastModified="01:01:01.001"
    documentId="documentId0" documentLocation="http://www.oxygenxml.com/" xml:lang="en-US">
    <ebucore:coreMetadata>
        <!-- ALBUM -->
        <ebucore:part partName="ALBUM"
            partDefinition="Contains information common to the LP being digitised" typeLabel="album">
            <ebucore:title typeLabel="album title">
                <dc:title xml:lang="jp">春の海／宮城道雄 - 1</dc:title>
            </ebucore:title>
            <ebucore:title typeLabel="album title transcription">
                <dc:title xml:lang="jp">ハルノウミ／ミヤギミチオ - 1</dc:title>
            </ebucore:title>
            <ebucore:title typeLabel="album title transcription">
                <dc:title xml:lang="jp">HARU-NO-UMI/Miyagi Michio - 1</dc:title>
            </ebucore:title>
            <ebucore:subject>
                <dc:subject xml:lang="jp">筝曲（生田流）</dc:subject>
                <dc:subject xml:lang="jp">Ikutaryu-School Style Koto music</dc:subject>
            </ebucore:subject>
            <ebucore:description typeLabel="album structure">
                <dc:description xml:lang="en">LP, Side A, Side B</dc:description>
            </ebucore:description>
            <ebucore:description typeLabel="collection">
                <dc:description xml:lang="en">歴史的音源</dc:description>
                <dc:description xml:lang="en">Historical music recordings</dc:description>
            </ebucore:description>
            <ebucore:publisher>
                <ebucore:organisationDetails>
                    <ebucore:organisationName xml:lang="jp">ビクター</ebucore:organisationName>
                    <ebucore:organisationName typeLabel="transcription" xml:lang="en">Japan Victor</ebucore:organisationName>
                </ebucore:organisationDetails>
            </ebucore:publisher>
            <ebucore:date>
                <ebucore:created startDate="1930-01-01"/>
                <ebucore:issued startDate="1993-12-01"/>
            </ebucore:date>
            <ebucore:type>
                <ebucore:genre typeLanguage="jp" typeLabel="筝曲（生田流）"/>
                <ebucore:genre typeLanguage="en" typeLabel="Ikutaryu-School Style Koto music"/>
                <ebucore:objectType typeLabel="LP"/>
            </ebucore:type>
            <ebucore:identifier typeLabel="album ID">
                <dc:identifier>#13106</dc:identifier>
            </ebucore:identifier>
        </ebucore:part>
        <!-- SIDE A -->
        <ebucore:part partName="SIDE A" partDefinition="Contains information regarding LP's side A"
            typeLabel="side">
            <!-- if more than one song or tune per side, use subparts per song or tune -->
            <ebucore:title>
                <dc:title xml:lang="jp">春の海（一）</dc:title>
                <dc:title xml:lang="en">Spring see (1)</dc:title>
                <dc:title xml:lang="jp">ハルノウミ(1)</dc:title>
                <dc:title xml:lang="jp">HARU-NO-UMI(1)</dc:title>
            </ebucore:title>
            <ebucore:creator>
                <ebucore:contactDetails>
                    <ebucore:name xml:lang="jp">宮城　道雄[作曲] Michio Miyagi</ebucore:name>
                    <ebucore:name xml:lang="en">Michio Miyagi</ebucore:name>
                    <ebucore:name xml:lang="jp">ミヤギ ミチオ</ebucore:name>
                </ebucore:contactDetails>
                <ebucore:role typeLabel="composer"/>
            </ebucore:creator>
            <ebucore:description typeLabel="original recordings">
                <dc:description>商品番号: 13106 Side-A
                #13106 Side-A</dc:description>
            </ebucore:description>
            <ebucore:contributor>
                <ebucore:contactDetails>
                    <ebucore:name xml:lang="jp">ビクターエンタテインメント（株）</ebucore:name>
                    <ebucore:name xml:lang="en">Victor Entertainment Inc.</ebucore:name>
                </ebucore:contactDetails>
                <ebucore:role typeLabel="digitiser"/>
            </ebucore:contributor>
            <ebucore:contributor>
                <ebucore:contactDetails>
                    <ebucore:name xml:lang="jp">HiRAC（歴史的音盤アーカイブ）</ebucore:name>
                    <ebucore:name xml:lang="en">HiRAC: Historical Records Archive Promotion Conference</ebucore:name>
                </ebucore:contactDetails>
                <ebucore:role typeLabel="provider of content after digitisation"/>
            </ebucore:contributor>
            <ebucore:contributor>
                <ebucore:contactDetails>
                    <ebucore:name xml:lang="en">NDL</ebucore:name>
                </ebucore:contactDetails>
                <ebucore:role typeLabel="operator of conversion for dissemination"/>
            </ebucore:contributor>
            <ebucore:date>
                <ebucore:digitised startDate="2009-02-28"/>
            </ebucore:date>
            <ebucore:date typeLabel="converted for dissemination">
                <dc:date>2011-02-28</dc:date>
            </ebucore:date>
            <ebucore:format formatName="digitised source">
                <ebucore:medium typeLabel="DVD-R" mediumId="13452445"/>
                <ebucore:audioFormat>
                    <ebucore:codec typeLabel="DA converter">
                        <ebucore:name>ONKYO SE-U33GXV2</ebucore:name>
                    </ebucore:codec>
                    <ebucore:samplingRate>44100</ebucore:samplingRate>
                    <ebucore:sampleSize>24</ebucore:sampleSize>
                    <ebucore:technicalAttributeString typeLabel="file format">WAV</ebucore:technicalAttributeString>
                    <ebucore:technicalAttributeString typeLabel="noise reduction type">no noise reduction applied</ebucore:technicalAttributeString>
                    <ebucore:technicalAttributeString typeLabel="digitisation compression type">lossless TRUE</ebucore:technicalAttributeString>
                    <ebucore:technicalAttributeString typeLabel="fixity message digest algorithm">MD5</ebucore:technicalAttributeString>
                    <ebucore:technicalAttributeString typeLabel="fixity message digest value">xxxx</ebucore:technicalAttributeString>
                    <ebucore:technicalAttributeString typeLabel="fixity message digest originator">software name and version</ebucore:technicalAttributeString>
                </ebucore:audioFormat>
                <ebucore:fileName>File123456789.wav</ebucore:fileName>
            </ebucore:format>
            <ebucore:format formatName="dissemination format">
                <ebucore:audioFormat>
                    <ebucore:samplingRate>44100</ebucore:samplingRate>
                    <ebucore:sampleSize>16</ebucore:sampleSize>
                    <ebucore:technicalAttributeString typeLabel="file format">FLV</ebucore:technicalAttributeString>
                </ebucore:audioFormat>
                <ebucore:fileName>File123456789.flv</ebucore:fileName>
                <ebucore:locator>http://dl.ndl.go.jp/info:ndljp/pid/1319027/</ebucore:locator>
            </ebucore:format>
            <ebucore:identifier typeLabel="side ID">
                <dc:identifier>#13106-Side-A-001</dc:identifier>
            </ebucore:identifier>
            <ebucore:identifier typeLabel="original material ID">
                <dc:identifier>VI001555</dc:identifier>
            </ebucore:identifier>
            <ebucore:identifier typeLabel="converted file ID">
                <dc:identifier>78792798327</dc:identifier>
            </ebucore:identifier>
            <ebucore:identifier typeLabel="digitisation ID">
                <dc:identifier>Info:ndljp/pid/1319027</dc:identifier>
                <ebucore:attributor>
                    <ebucore:organisationDetails>
                        <ebucore:organisationName>NDL japan</ebucore:organisationName>
                    </ebucore:organisationDetails>
                </ebucore:attributor>
            </ebucore:identifier>
            <ebucore:identifier typeLabel="digitised file ID">
                <dc:identifier>123456789</dc:identifier>
            </ebucore:identifier>
            <ebucore:rights>
                <dc:rights>Internet access available</dc:rights>
                <ebucore:rightsHolder>
                    <ebucore:organisationDetails>
                        <ebucore:organisationName xml:lang="jp">ビクター</ebucore:organisationName>
                        <ebucore:organisationName typeLabel="transcription" xml:lang="en">Japan Victor</ebucore:organisationName>
                    </ebucore:organisationDetails>
                    <ebucore:role typeLabel="publisher"/>
                </ebucore:rightsHolder>
                <ebucore:rightsHolder>
                    <ebucore:contactDetails>
                        <ebucore:name xml:lang="jp">宮城　道雄[作曲]</ebucore:name>
                        <ebucore:name xml:lang="en">Michio Miyagi</ebucore:name>
                        <ebucore:name xml:lang="jp">ミヤギ ミチオ</ebucore:name>
                    </ebucore:contactDetails>
                    <ebucore:role typeLabel="composer"/>
                </ebucore:rightsHolder>
                <ebucore:copyrightStatement>public domain</ebucore:copyrightStatement>
            </ebucore:rights>
            <ebucore:part partName="EVENT" typeLabel="migration" partId="xxxyyy">
                <ebucore:contributor>
                    <ebucore:contactDetails>
                        <ebucore:name xml:lang="jp">岡本</ebucore:name>
                        <ebucore:name xml:lang="en">Okamoto</ebucore:name>
                        <ebucore:name xml:lang="jp">オカモト</ebucore:name>
                    </ebucore:contactDetails>                    
                    <ebucore:organisationDetails>
                        <ebucore:organisationName>NDL</ebucore:organisationName>
                    </ebucore:organisationDetails>
                    <ebucore:role typeLabel="migration operator"/>
                </ebucore:contributor>
                <ebucore:date typeLabel="migration date">
                    <dc:date>2013-01-01</dc:date></ebucore:date>
            </ebucore:part>
            <ebucore:partDuration>
                <ebucore:normalPlayTime>PT0H3M7S</ebucore:normalPlayTime>
            </ebucore:partDuration>
        </ebucore:part>
        <!-- SIDE B -->
        <ebucore:part partName="SIDE B" partDefinition="Contains information regarding LP's side B"
            typeLabel="side">
            <!-- .............. -->
        </ebucore:part>
    </ebucore:coreMetadata>
</ebucore:ebuCoreMain>

3 Practical use of MP-AF in relation to content representation

There are basically two ways of using MP-AF: embedding metadata with 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.

3.1 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.

3.2 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. In this case, MP-AF is stored as a single XML document or as a set of interlinked XML documents. 

Annex A: Existing Related Data Models
Before trying to define the core element set needed for representing our data model, we are taking into account the available ones mostly relevant for our domain. They are the PrestoPRIME, PREMIS OWL, the W3C PROV-O, the EBU CCDM and the NLNZ. 
In the following, a simple overview of their representation is provided in order to be able to identity the minima common element set.
A.1 PRESTOPRIME
Within the PrestoPRIME [PPRIME] project, a specific data model has been delivered (D2.1.3 [PPD213]) in order to setting up an OAIS archive of AudioVisual contents. In Figure A.1 the identified data model is described.
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Figure A.1 - AV Data Model from PrestoPRIME project (D2.1.3 [PPD213])
PrestoPRIME had to face the problem of managing AV contents in the long term and the OAIS specifications had to be tailored to multimedia contents. The project outcomes are probably the most close to our needs and as Figure A.1 is highlighting, the EditorialEntity has Representation, that has File made up of BitStream. This data model is powerful and is covering several requirements of MP-AF. Quality is not covered as well as provenance (??) and on the one hand we have to analyze the missing parts, on the other hand we have to keep MP-AF as much as possible interoperable with the other data model that preservation archives are adopting (as the following).
A.2 PREMIS OWL
In PREMIS OWL, the main Data Model is described in Figure A.2, where main entities are depicted: Intellectual Entity, Object, Event, Rights and Agent
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Figure A.2 (Taken from PREMIS OWL [PREMIS-OWL]) Data Model of PREMIS OWL 
There are five semantic units (classes) in PREMIS OWL, that are reported in Figure A.2. One issue related to our needs is that rights are linked to the Agent, which is different from our licence or contract related to the object or intellectual entity. This is another issue, where object and intellectual entity can be considered at the same level. Furthermore, rights represented as a linked class between object and agents are expressing the “access control” instead a full “contract” we usually have in multimedia environments. Subclasses of Object are File, Bitstream and Representation that are suitable for us. Nevertheless, the model is not covering all the needed aspects such as quality for example.
A.3 W3C PROV-O
In W3C Provenance Ontology, the main Data Model is represented in Figure A.3, where Elemen[image: image6.png]wasDerivedFrom
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ts identified are: Agent, Entity and Activity. 
Figure A.3 (taken from W3C PROV-O [W3C-PROV-O]) The three Starting Point classes and the properties that relate them. The responsibility properties are shown in pink
PROV-O is suitable for expressing provenance and is fitting our needs for this scope, but it is not covering other aspects. Anyway, as described in Figure A.3, Agent has no rights connected, closer to our needs in respect to PREMIS-OWL. 
A.4 EBU Class Conceptual Data Model (CCDM)
In CCDM (EBU Tech 3351) we have the Data Model represented in Figure A.4.1, where four main domains are identified. For each element contained in a domain, a specific relation graph has been provided, as shown in Figure A.4.2 for the MediaResource element.
Main elements represented in Figure A.4.1 are Intellectual Property Rights, the Asset, the Production Order, the Sales Order, the Editorial Objects, the Manufacturing Object, the Publication Event, the Media Resource Object.
Some of them are already pointed out in our needs, such as Editorial Object, Media Resource Object and Intellectual Property Rights. Other elements can be useful such as the Asset that is the link between the Editorial Object and the associated Rights. Other elements are completely out of our scope, such as the orders. 
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Figure A.4.1 (Taken from EBU Tech 3351 [EBU-CCDM]). 
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Figure A.4.2 (Taken from EBU Tech 3351 [EBU-CCDM]). MediaResource Relation Graph
A.5 NL-NZ Data Model
Figure A.5 shows the Preserving an object data model adopted in National Library of New Zealand [NLNZ-DM]. In NLNZ the AIP archived is made up of the following entities:
- the digital object,
- the technical metadata that is necessary for technical preservation of the object (using Rosetta DNX),
- the descriptive metadata necessary for managing the objects in terms of discovery and asset
management.
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Figure A.5 - NLNZ Data Model for preserving an object [NLNZ-DM]
A.6 Authenticity model by CNR [AUTH]
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A.7 D2D: Digital Archive to MPEG-21 DIDL
D2D [D2D] is an MPEG-21 DIDL based representation for preservation metadata. The core of the model is based on DIDL, and a set of specific descriptors is defined, which hold the various types of preservation metadata. Many of the descriptors are specified in a very generic way, using a key/value representation.[image: image11.png]Ttem
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Annex B: Mapping terms and definitions
NLNZ Recommendation: A detailed comparison between OAIS and MPDI terminology would greatly aid in contextualising MPDI.
In order to address the recommendation made by NLNZ in their input to the 103rd meeting, a glossary relating MPEG terminology to terms from other preservation standards (such as OAIS) has been added.
The definitions of MP-AF Terms can be found in Section 4.
	MP-AF Term
	PREMIS term
	PREMIS definition
	OAIS term
	OAIS definition (if different)

	Operator
	Agent
	Actor (human, machine, or software) associated with one or more Events associated with a Digital Object.

	NA
	NA

	Agent
	
	
	
	

	Authenticity
	Authenticity
	Property that a Digital Object is what it purports to be; that is, that the integrity of both the source and the content of the Digital Object can be verified.
	Authenticity 



	The degree to which a person (or system) regards an object as what it is purported to be. Authenticity is judged on the basis of evidence.

	Bitstream
	Bitstream
	Contiguous or non-contiguous data within a file that has meaningful common properties for preservation purposes. A Bitstream cannot be transformed into a standalone File without the addition of file structure (headers, etc.) and/or reformatting the Bitstream in order to comply with some particular Format. Note that this definition is more specific than the common definition of “bitstream” used in computer science.

	NA
	NA

	File
	Filestream
	Embedded Bitstream that can be transformed into a standalone File without adding any additional information, for example, a TIFF image embedded within a tar file, or an encoded EPS within an XML file.

	
	

	Core metadata
	Core Preservation Metadata
	Semantic Units that most Preservation Repositories will need to know in order to support the digital preservation process. Core Preservation Metadata should be independent of factors such as specific preservation strategy, type of archived content, and institutional context.

	
	

	Digital Item
	Digital Object
	Discrete unit of information in digital form. A Digital Object can be a Representation, File, Bitstream, or Filestream. Note that the PREMIS definition of Digital Object differs from the definition commonly used in the digital library community, which holds a digital object to be a combination of identifier, metadata, and data.
	Digital Object
	An object composed of a set of bit sequences.

	Activity
	Event
	Action that involves at least one Digital Object and/or Agent known to the Preservation Repository.
	
	

	Essence
	File
	Named and ordered sequence of Bytes that is known by an operating system. A File can be zero or more Bytes, has access permissions, and has file system statistics such as size and last modification date. A File also has a Format.
	
	

	Fixity
	Fixity
	Property that a Digital Object has not been changed between two points in time.

	Fixity Information
	The information which documents the mechanisms that ensure that the
Content Information object has not been altered in an undocumented manner. An example is
a Cyclical Redundancy Check (CRC) code for a file.


	PreservationObject
	Intellectual Entity
	Coherent set of content that is described as a unit, for example, a book, a map, a photograph, a serial. An Intellectual Entity can include other Intellectual Entities; for example, a Web Site can include a Web Page, a Web Page can include a photograph. An Intellectual Entity may have one or more Representations.
	Content Data Object
	The Data Object, that together with associated Representation
Information, comprises the Content Information.

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

	Access Rights Information
	The information that identifies the access restrictions pertaining
to the Content Information, including the legal framework, licensing terms, and access
control. It contains the access and distribution conditions stated within the Submission
Agreement, related to both preservation (by the OAIS) and final usage (by the Consumer). It
also includes the specifications for the application of rights enforcement measures.

	
	
	
	Content Information
	A set of information that is the original target of preservation or that
includes part or all of that information. It is an Information Object composed of its Content Data
Object and its Representation Information.


	
	
	
	Information Object
	A Data Object together with its Representation Information.

	MP-AF metadata
	
	
	Preservation Description Information (PDI)
	The information which is necessary for
adequate preservation of the Content Information and which can be categorized as
Provenance, Reference, Fixity, Context, and Access Rights Information.

	Provenance metadata
	
	
	Provenance Information
	The information that documents the history of the Content
Information. This information tells the origin or source of the Content Information, any
changes that may have taken place since it was originated, and who has had custody of it
since it was originated. The Archive is responsible for creating and preserving Provenance
Information from the point of Ingest; however, earlier Provenance Information should be
provided by the Producer. Provenance Information adds to the evidence to support
Authenticity.


	Reference metadata
	
	
	Reference Information
	The information that is used as an identifier for the Content
Information. It also includes identifiers that allow outside systems to refer unambiguously to
a particular Content Information. An example of Reference Information is an ISBN.

	Representation
	Representation
	Digital Object instantiating or embodying an Intellectual Entity. A Representation is the set of stored Files and Structural Metadata needed to provide a complete and reasonable rendition of the Intellectual Entity.
	Representation Information 

	The information that maps a Data Object into more meaningful concepts. An example of Representation Information for a bit sequence which is a FITS file might consist of the FITS standard which defines the format plus a dictionary which defines the meaning in the file of keywords which are not part of the standard.
Another example is JPEG software which is used to render a JPEG file; rendering the JPEG file as bits is not very meaningful to humans but the software, which embodies an understanding of the JPEG standard, maps the bits into pixels which can then be rendered as an image for human viewing.


PREMIS terms and definitions extracted from PREMIS v2.2 glossary.
OAIS terms and definitions extracted from CCSDS 650.0-M-2 (Magenta Book June 2012).
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