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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>

      <!-- Verification / Quality control / File-based    (no specific wrappercheck)-->

      <Activity type="urn:mpeg:maf:cs:preservation:ActivityCS:2015:pa22" uri="a2">

        <Activity type="urn:mpeg:maf:cs:preservation:ActivityCS:2015:XXXhttp://ebuqc/activities/qa/wrapper/someID" uri="a21">

          <Operator role="urn:mpeg:maf:cs:preservation:RoleCS:2015:pr01">http://my.org/qc/tool1</Operator>

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

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

        </Activity>

        <!-- Repairing / Rerwrapping -->

        <Activity type="urn:mpeg:maf:cs:preservation:ActivityCS:2015:pa56"  uri="a22">

          <Operator role="urn:mpeg:maf:cs:preservation:RoleCS:2015:pr01" 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="urn:mpeg:maf:cs:preservation:ActivityCS:2015:XXXhttp://ebuqc/activities/qa/content/someID"  uri="a23">

          <Operator role="urn:mpeg:maf:cs:preservation:RoleCS:2015:pr01">http://my.org/qc/tool1</Operator>

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

        </Activity>

      </Activity>

      <!-- Metadata Extractor -->

      <Operator xsi:type="mpaf:ToolType" uri="http://my.org/qc/tool1" type="urn:mpeg:maf:cs:preservation:ToolCS:2015:pt24" />

      <!-- MXF Wrapper -->

      <Operator xsi:type="mpaf:ToolType" uri="http://my.org/qc/tool2" type="urn:mpeg:maf:cs:preservation:ToolCS:2015:pt18" />

      <!-- Audiovisual technician -->      

      <Operator xsi:type="mpaf:PersonType" uri="http://my.org/people/doe" type="urn:mpeg:maf:cs:preservation:AgentTypeCS:2015:pat12" >

        <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 High-Quality Migration
2.7.1 Introduction
RAI is undertaking a wide internal project with the aim of digitizing its archive by migrating the content from old media carriers like Betacam tapes and 16mm films, to master high quality files. Beside the essence, metadata have to be preserved with a special attention to technical metadata and process metadata. This document do not enter in the details of the entire workflow or the technical aspects of tools and software, rather it describes the principal metadata output RAI intends to preserve and their collocation inside the MP-AF standard. The MP-AF MXF instance included in this document has not to be intended as a final version in use at RAI.
2.7.2 Process overview

Content migration is a complex process that includes a wide set of interdependent activities operated either automatically by specific software and devices or manually by specialized technicians and operators. Figure 1 shows briefly the main activities involved in a simplified workflow, in this picture the temporal sequence of actions is from left to right. Each activity is summarily described in the following chapter 3  with a focus on generated metadata and their displacing in MP-AF.


2.7.3 Preservation metadata along the process activities

Making reference to Figure 1,  the following sub-clauses briefly describe the activities and related produced metadata to be preserved using MP-AF.

2.7.3.1 Material Selection and identification

In this phase the material is selected with specific criteria according to priority, numbers of copies and original media available, rights etc. This operation is typically made relying on the available information in legacy databases, the metadata collected are related mostly to the identification of the editorial items stored in the media and their rights.

Used descriptor are IdentificationDescriptorType  for unique identification, ContextDescriptorType for the description of the context related to the RAI archives digitization project, the ExploitationRightsDescriptorType for describing the possessed rights.

2.7.3.2 Physical verification and Preparation

In this phase a human operator physically checks the conditions of the media and prepares it for the digitization, for example applying a barcode to a cassette needed for the following automation in a robotic or re-making the splices in a film.

This phase is tracked in term of who made this operation and/or the tools used e.g. a Betacam cleaner. Also some technical metadata are refined here like the size and duration of the cassette if not available from the material selection.

Technical metadata are put in a TechnicalMetadataDescriptorType while the report from the cleaner is referenced as an extern file.

It is supposed that in this phase, the operator checks the authenticity of the content, the result of this evaluation is stored in a descriptor of type AuthenticityDescriptorType.
2.7.3.3 Digitization 

In this phase the analog signals are translated into digital form and recorder on a master file of a predefined format. It is very important to be sure that the operation is made at the state if the art in order not to lose quality of audio and video. 

In case of digitization of cassettes using a VTR, the radio frequency levels are very important in order to know if the heads correctly read the original tape, this information is preserved externally as a separate file referenced by MP-AF with the use of ReferenceDescriptorType. Other useful metadata preserved in MP-AF include the identification of the (robotic) line and the specific VTR who took care of the digitization. 

The relation between the produced master file and the original media is described within the ProvenanceDescriptorType. 

The master file is checksummed globally and for each access unit (frame) and this information is preserved using a descriptor of type FixityDescriptionType.
2.7.3.4 Transcoding

In this phase a transcoder tool produces from the master file a proxy  file with lower bitrate that will be used by following systems for indexing and previewing. The name and version of the transcoding tool is preserved together with all the parameters used for the operation like the configuration of audio channels, the target bitrate and resolution etc. The Proxy itself is matter of preservation and constitutes a further MP-AF Representation of the programme.
2.7.3.5 Assisted Quality Control

In this phase the quality control technicians check the quality of the audiovisual content from the master file, helped by automatic measures gathered in previous phases like the RF signals from the VTR. More precisely operators are requested to check the correctness of the aspect ratio, the General Video Quality and the General Audio Quality, according to the definition of tests by EBU-QC (see the XML instance and test definitions on http://ebu.io/tests).

The result of this time consuming work is preserved inside the MP-AF QualityDescriptorType making use of the mpeg7 amendment 5 extension to the mpeg7 MediaQualityType. 

In this phase the user also checks the completeness of the content that is stated inside a descriptor of type IntegrityDescriptorType.
2.7.4 XML Instance
This chapter reports a complete (yet not exhaustive) MP-AF XML instance that formally validates against the current version of the normative schema provided by the standard. Useful comments are provided inline.

The DIDLInfo element contains all the process related information including the list of Operators (Tools and Agents) and the relevant Activities described in Chapter 3. The activities report what is used in input and what is produced in output, for example the Digitization activity uses the Betacan tape and creates the master file and the metadata file with the VTR radio frequency measures.

After DIDLInfo is described the digital item intended to preserve i.e. the editorial entity with inside three specific Representations: the original media (in this example a Betacam cassette), the master quality MXF-D10 file resulting from digitization and the MP4-H264 proxy file derived from the master.

Associated to the root digital item are the descriptors of type ContextDescriptorType, AuthenticityDescriptorType and ExploitationRightsDescriptorType, with the original cassette is the IntegrityDescriptorType while for master file representation are used the descriptors of type IntegrityDescriptorType, FixityDescriptorType and QualityDescriptorType
	<?xml version="1.0" encoding="UTF-8"?>
<!--  MP-AF XML instance describing the metadata preserved by RAI when migrating from legacy media to Master quality files -->
<!-- Note: This is a non exaustive nor fully stable example  -->
<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" xsi:schemaLocation="urn:mpeg:maf:schema:preservation:2015 mpaf.xsd" xmlns:mp7amd5="urn:x-mpeg:mpeg7:amd5:2014">

<!-- This part contains all the process related information, including operators and activities -->

<mpaf:DIDLInfo>


<mpaf:ProcessEntities>



<!-- List of Tools involved) -->



<mpaf:Operator xsi:type="mpaf:ToolType" type="urn:mpeg:maf:cs:preservation:ToolCS:2015:pt07" uri="http://identifiers.rai.it/digimaster/line1/taperecorder1">




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





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






<dc:description>The model of video recorder (with eVTR extension), used for digitization </dc:description>





</mpaf:Statement>




</mpaf:Descriptor>




<mpaf:Name>Sony MSW-A2000</mpaf:Name>




<mpaf:Manufacturer href="http://www.sony.it/"/>



</mpaf:Operator>



<mpaf:Operator xsi:type="mpaf:ToolType" type="urn:mpeg:maf:cs:preservation:ToolCS:2015:pt38" uri="http://identifiers.rai.it/digimaster/line1/cleaner1">




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





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






<dc:description>Preparation tools / Cleaner</dc:description>





</mpaf:Statement>




</mpaf:Descriptor>




<mpaf:Name>TC-matic</mpaf:Name>




<mpaf:Manufacturer href="http://www.indelt.it/"/>



</mpaf:Operator>



<mpaf:Operator xsi:type="mpaf:ToolType" type="urn:mpeg:maf:cs:preservation:ToolCS:2015:pt35" uri="http://identifiers.rai.it/digimaster/line1/proxy_encoder">




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





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






<dc:description>Coding, wrapping / transcoding ffmpeg, used for proxy generation from the master file </dc:description>





</mpaf:Statement>




</mpaf:Descriptor>




<mpaf:Name>ffmpeg</mpaf:Name>




<mpaf:Manufacturer href="https://www.ffmpeg.org/"/>




<mpaf:Version>2.5.3 "Bohr"</mpaf:Version>




<mpaf:Parameters>





<!-- This is the command line used for transcoding from MXF-D10 to MP4-H264 -->





<mpaf:Param type="commandline"> ffmpeg -i 01+IDTECA+NUMSUPP.mxf  -c:v libx264  -flags +ilme+ildct -b:v 2M -map 0:0 -c:a libfdk_aac -cutoff 18000 -b:a 64k    -map 0:1 -map_channel 0.1.0:0.1 -map 0:1 -map_channel 0.1.1:0.2  -map 0:1 -map_channel 0.1.2:0.3 -map 0:1 -map_channel 0.1.3:0.4 -f mp4 01+IDTECA+NUMSUPP.mp4</mpaf:Param>




</mpaf:Parameters>



</mpaf:Operator>



<mpaf:Operator xsi:type="mpaf:ToolType" type="urn:mpeg:maf:cs:preservation:ToolCS:2015:pt14" uri="http://identifiers.rai.it/digimaster/QCworkstation1/AVAT">




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





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






<dc:description>Quality Control Tool












AVAT, Audio Visual Annotation Tool - Used for QC defect annotations</dc:description>





</mpaf:Statement>




</mpaf:Descriptor>




<mpaf:Name>AVAT</mpaf:Name>




<mpaf:Manufacturer href="https://www.crit.rai.it/"/>




<mpaf:Version>1.0</mpaf:Version>




<mpaf:Parameters>





<!-- This configuration specifies a specific taxonomy for audio and video defects -->





<mpaf:Param type="configuration">digimaster.xml</mpaf:Param>




</mpaf:Parameters>



</mpaf:Operator>



<!-- List of Agents (persons) -->



<!-- This is the person responsible for the monitoring of the migration macro-activity (includes cleaning, digitization and transcoding)-->



<mpaf:Operator xsi:type="mpaf:PersonType" uri="http://identifiers.rai.it/digimaster/humanresources/p12345" type="urn:mpeg:maf:cs:preservation:AgentTypeCS:2015:pat06">




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





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






<dc:description>Systems Operator</dc:description>





</mpaf:Statement>




</mpaf:Descriptor>




<mpaf:Name>





<mpeg7:FamilyName>Mario</mpeg7:FamilyName>





<mpeg7:GivenName>Rossi</mpeg7:GivenName>




</mpaf:Name>



</mpaf:Operator>



<!-- This is the person who checks and prepares the physical media before actual digitization-->



<mpaf:Operator xsi:type="mpaf:PersonType" uri="http://identifiers.rai.it/digimaster/humanresources/p6789" type="urn:mpeg:maf:cs:preservation:AgentTypeCS:2015:pat10">




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





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






<dc:description>Media Preparation Expert</dc:description>





</mpaf:Statement>




</mpaf:Descriptor>




<mpaf:Name>





<mpeg7:FamilyName>Gennaro</mpeg7:FamilyName>





<mpeg7:GivenName>Verdi</mpeg7:GivenName>




</mpaf:Name>



</mpaf:Operator>



<!-- This is the person who makes the Quality Control on the master MXF file -->



<mpaf:Operator xsi:type="mpaf:PersonType" uri="http://identifiers.rai.it/digimaster/humanresources/p6789" type="urn:mpeg:maf:cs:preservation:AgentTypeCS:2015:pat12">




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





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






<dc:description>AudioVisual Technician</dc:description>





</mpaf:Statement>




</mpaf:Descriptor>




<mpaf:Name>





<mpeg7:FamilyName>Guido</mpeg7:FamilyName>





<mpeg7:GivenName>Bianchi</mpeg7:GivenName>




</mpaf:Name>



</mpaf:Operator>



<!-- List of Activities in the process -->



<mpaf:Activity type="urn:mpeg:maf:cs:preservation:ActivityCS:2015:pa78" uri="http://identifiers.rai.it/digimaster/activites/a1" start="2014-07-01T08:03:00" end="2014-07-01T08:15:00" executed="true">




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





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






<dc:description>






CARRIER ASSESSMENT AND PREPARATION






This activity checks the physical conditions of the media and prepares it for the following steps.






</dc:description>





</mpaf:Statement>




</mpaf:Descriptor>




<!-- Points to the operator previously defined, role is Execution-->




<mpaf:Operator role="urn:mpeg:maf:cs:preservation:RoleCS:2015:pr01">http://identifiers.rai.it/digimaster/humanresources/p6789</mpaf:Operator>



</mpaf:Activity>



<!-- A macro activity of type migration includes 3 activities: cleaning of the tape, digitization of the tape, transcoding of the master file to a proxy file -->



<mpaf:Activity type="urn:mpeg:maf:cs:preservation:ActivityCS:2015:pa05" uri="http://identifiers.rai.it/digimaster/activites/a2" start="2014-07-01T09:30:00" end="2014-07-01T09:06:00" executed="true">




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





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






<dc:description>







OVERALL MIGRATION PROCESS







This activity is made up of several sub-activities as described in the following







The Agent is the system operator that supervises the robotic and its digitisation lines







</dc:description>





</mpaf:Statement>




</mpaf:Descriptor>




<!-- This activity is automatic, then no Agents are directly involved-->




<mpaf:Activity type="urn:mpeg:maf:cs:preservation:ActivityCS:2015:pa14" uri="http://identifiers.rai.it/digimaster/activites/a2.1" start="2014-07-01T09:30:00" end="2014-07-01T09:06:00" executed="true">





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






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







<dc:description>







CLEANING







This activity consists in cleaning the tape using a dedicated Cleaner machine







</dc:description>






</mpaf:Statement>





</mpaf:Descriptor>





<!-- Points to the operator previously defined -->





<mpaf:Operator role="urn:mpeg:maf:cs:preservation:RoleCS:2015:pr01">http://identifiers.rai.it/digimaster/line1/cleaner1</mpaf:Operator>





<!-- Pointer to the original tape (ref is used in a Item of type RepresentationType  below)-->





<mpaf:Content relationType="uses" ref="http://identifiers.rai.it/archive/rome/tapes/01+IDTECA+NUMSUPP"/>





<!-- Pointer to the cleaning report that is an external file   (ref is used in a ReferenceDescriptor below)-->





<mpaf:Content relationType="creates" ref="http://identifiers.rai.it/archive/cleaningReports/01+IDTECA+NUMSUPP"/>




</mpaf:Activity>




<!-- This activity is automatic, then no Agents are directly involved-->




<mpaf:Activity type="urn:mpeg:maf:cs:preservation:ActivityCS:2015:pa07" uri="http://identifiers.rai.it/digimaster/activites/a2.2" start="2014-07-01T10:05:00" end="2014-07-01T11:10:00" executed="true">





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






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







<dc:description>







DIGITIZATION







This activity consists in the migration of content from the tape to a master MXF-D10 file 






</dc:description>






</mpaf:Statement>





</mpaf:Descriptor>





<!-- Points to the operator previously defined -->





<mpaf:Operator>http://identifiers.rai.it/digimaster/line1/taperecorder1</mpaf:Operator>





<!-- Pointer to the original tape (ref is used in a Item of type RepresentationType  below)-->





<mpaf:Content relationType="uses" ref="http://identifiers.rai.it/archive/rome/tapes/01+IDTECA+NUMSUPP"/>





<!-- pointer to the master file coming out from digitization (ref is used in an Item of EssenceType below)-->





<mpaf:Content relationType="creates" ref="http://identifiers.rai.it/archive/masterfile/01+IDTECA+NUMSUPP"/>





<!-- pointer to the external file containing the RF measures of chrominance and luminance envelopes  (ref is used in a ReferenceDescriptor below)-->





<mpaf:Content relationType="creates" ref="http://identifiers.rai.it/archive/RFmeasures/01+IDTECA+NUMSUPP"/>




</mpaf:Activity>




<!-- This activity is automatic, then no Agents are directly involved-->




<mpaf:Activity  type="urn:mpeg:maf:cs:preservation:ActivityCS:2015:pa13" uri="http://identifiers.rai.it/digimaster/activites/a2.3" start="2014-07-01T11:12:00" end="2014-07-01T11:17:00" executed="true">





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






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







<dc:description>







PROXY CREATION







This activity consists in the generation of MP4/H264 proxy from MXF-D10 master file (transcoding)






</dc:description>






</mpaf:Statement>





</mpaf:Descriptor>





<!-- Points to the operator previously defined -->





<mpaf:Operator>http://identifiers.rai.it/digimaster/line1/proxy_encoder</mpaf:Operator>





<!-- Pointer to the original tape (ref is used in a Item of type RepresentationType  below)-->





<mpaf:Content relationType="uses" ref="http://identifiers.rai.it/archive/masterfile/01+IDTECA+NUMSUPP"/>





<!-- pointer to the proxy file coming out from transcoding (ref is used in an Item of RepresentationType below)-->





<mpaf:Content relationType="creates" ref="http://identifiers.rai.it/archive/proxyfile/01+IDTECA+NUMSUPP"/>




</mpaf:Activity>




<!-- This is the Agent of the migration macro-activity, role is Supervisor -->




<mpaf:Operator role="urn:mpeg:maf:cs:preservation:RoleCS:2015:pr02">http://identifiers.rai.it/digimaster/humanresources/p12345</mpaf:Operator>




<!-- Location where the digitization farm is located -->




<mpaf:Location xsi:type="mpeg7:PlaceType">





<mpeg7:Name>Central Archive Rome</mpeg7:Name>





<mpeg7:StructuredPostalAddress>






<mpeg7:StreetNumber>1041</mpeg7:StreetNumber>






<mpeg7:StreetName>Via Salaria</mpeg7:StreetName>






<mpeg7:City>Roma</mpeg7:City>






<mpeg7:PostingIdentifier>00100</mpeg7:PostingIdentifier>





</mpeg7:StructuredPostalAddress>




</mpaf:Location>



</mpaf:Activity>



<mpaf:Activity type="urn:mpeg:maf:cs:preservation:ActivityCS:2015:pa77" uri="http://identifiers.rai.it/digimaster/activites/a3" start="2014-07-02T09:02:00" end="2014-07-02T09:28:00" executed="true">




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





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






<dc:description>







QUALITY CONTROL  / HUMAN







This activity consists in the manual checking of the audio and video content from the master MXF file






</dc:description>





</mpaf:Statement>




</mpaf:Descriptor>




<!-- This is the pointer to the QC Technician previously defined in this doc that made the QC activity on the master file, role is Execution -->




<mpaf:Operator role="urn:mpeg:maf:cs:preservation:RoleCS:2015:pr01">http://identifiers.rai.it/digimaster/humanresources/p6789</mpaf:Operator>




<!-- This is the pointer to the software tool (previously defined) used for doing the QC defects annotations -->




<!-- Agent p6789 used the tool AVAT for QC annotations -->




<mpaf:Operator operatorOnBehalfOf="http://identifiers.rai.it/digimaster/humanresources/p6789">http://identifiers.rai.it/digimaster/QCworkstation1/AVAT</mpaf:Operator>




<!-- The master file of the entire tape-->




<mpaf:Content relationType="uses" ref="http://identifiers.rai.it/archive/masterfile/01+IDTECA+NUMSUPP"/>




<!-- RF measures are used to help the technician doing the QC check-->




<mpaf:Content relationType="uses" ref="http://identifiers.rai.it/archive/RFmeasures/01+IDTECA+NUMSUPP"/>




<!-- QC report is inside a QualityDescriptor (that uses Mpeg7Amd5) included in this doc and with uri="qcreport"-->




<mpaf:Content relationType="creates" ref="#qcreport"/>



</mpaf:Activity>


</mpaf:ProcessEntities>

</mpaf:DIDLInfo>

<!-- ****** This is the programme to preserve (a specific editorial version) ****** -->

<mpaf:Item xsi:type="mpaf:PreservationObjectType" uri="http://identifiers.rai.it/archive/rome/IDTECA">


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



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




<mpaf:Identifier type="UMID">00000800.46b1.e8f1.d81d1300.36700580</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="IT">ProgrammeA</dc:title>




<dc:language>IT</dc:language>




<dc:creator>Rai</dc:creator>




<dc:publisher>Rai</dc:publisher>




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




<dc:description>Rai internal production</dc:description>



</mpaf:Statement>


</mpaf:Descriptor>


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



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




<mpaf:Reference>





<!-- RelationshipType  rs02 is Project -->





<mpaf:Relation relationshipType="urn:mpeg:maf:cs:preservation:RelationshipCS:2015:rs02">http://identifiers.rai.it/projects/DigiMaster</mpaf:Relation>





<mpaf:Description xsi:type="mp7amd5:TextualType">The overall context is the RAI DigiMaster project dealing with the migration of media carriers to master high quality MXF files</mpaf:Description>




</mpaf:Reference>



</mpaf:Statement>


</mpaf:Descriptor>


<!-- authenticity statement for the tape being digitised -->


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



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




<mpaf:CheckList>





<mpaf:Entity ref="http://identifiers.rai.it/archive/rome/tapes/01+IDTECA+NUMSUPP">






<mpaf:Confidence type="identity">1.0</mpaf:Confidence>






<mpaf:Annotation>







<mpeg7:FreeTextAnnotation>This is the original programme broadcast back in 1970.</mpeg7:FreeTextAnnotation>






</mpaf:Annotation>





</mpaf:Entity>





<!-- the person who performed the Authenticity check, role is Execution -->





<mpaf:Operator role="urn:mpeg:maf:cs:preservation:RoleCS:2015:pr01">http://identifiers.rai.it/digimaster/humanresources/p6789</mpaf:Operator>





<mpaf:Timestamp>2014-07-01T08:15:00</mpaf:Timestamp>




</mpaf:CheckList>



</mpaf:Statement>


</mpaf:Descriptor>


<!-- Rights expressed using MCO, in this simple case RAI holds the IPR -->


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



<mpaf:Statement xsi:type="mpaf:MCORightsStatementType" mimeType="text/xml" xmlns:dii="urn:mpeg:mpeg21:2002:01-DII-NS">




<owl:Ontology xmlns:owl="http://www.w3.org/2002/07/owl" ontologyIRI="urn:it.rai:mco-rights-00000800.46b1.e8f1.d81d1300.36700580.owl">





<owl:Import>urn:mpeg:mpeg21:mco:ipre:2012</owl:Import>





<owl:Declaration>






<owl:NamedIndividual IRI="#x554"/>





</owl:Declaration>





<owl:Declaration>






<owl:NamedIndividual IRI="#x555"/>





</owl:Declaration>





<owl:Declaration>






<owl:NamedIndividual IRI="#x556"/>





</owl:Declaration>





<owl:Declaration>






<owl:NamedIndividual IRI="#rai.it"/>





</owl:Declaration>





<owl:ClassAssertion>






<owl:Class IRI="http://purl.oclc.org/NET/mvco.owl#IPEntity"/>






<owl:NamedIndividual IRI="#x554"/>





</owl:ClassAssertion>





<owl:ClassAssertion>






<owl:Class IRI="http://purl.oclc.org/NET/mvco.owl#Permission"/>






<owl:NamedIndividual IRI="#x555"/>





</owl:ClassAssertion>





<owl:ClassAssertion>






<owl:Class IRI="urn:mpeg:mpeg21:mco:ipre:2012#ExploitIPRights"/>






<owl:NamedIndividual IRI="#x556"/>





</owl:ClassAssertion>





<owl:ClassAssertion>






<owl:Class IRI="urn:mpeg:mepg21:mco:core:2012#Organization"/>






<owl:NamedIndividual IRI="#rai.it"/>





</owl:ClassAssertion>





<owl:ObjectPropertyAssertion>






<owl:ObjectProperty IRI="http://purl.oclc.org/NET/mvco.owl#permitsAction"/>






<owl:NamedIndividual IRI="#x555"/>






<owl:NamedIndividual IRI="#x556"/>





</owl:ObjectPropertyAssertion>





<owl:ObjectPropertyAssertion>






<owl:ObjectProperty IRI="http://purl.oclc.org/NET/mvco.owl#actedOver"/>






<owl:NamedIndividual IRI="#x556"/>






<owl:NamedIndividual IRI="#x554"/>





</owl:ObjectPropertyAssertion>





<owl:ObjectPropertyAssertion>






<owl:ObjectProperty IRI="http://purl.oclc.org/NET/mvco.owl#actedBy"/>






<owl:NamedIndividual IRI="#x556"/>






<owl:NamedIndividual IRI="#rai.it"/>





</owl:ObjectPropertyAssertion>





<owl:DataPropertyAssertion>






<owl:DataProperty IRI="urn:mpeg:mpeg21:2002:01-DII-NS#Identifier"/>






<owl:NamedIndividual IRI="#x554"/>






<owl:Literal datatypeIRI="http://www.w3.org/2001/XMLSchema#string">00000800.46b1.e8f1.d81d1300.36700580</owl:Literal>





</owl:DataPropertyAssertion>





<owl:DataPropertyAssertion>






<owl:DataProperty IRI="urn:mpeg:mpeg21:mco:ipre:2012#isExclusive"/>






<owl:NamedIndividual IRI="#x555"/>






<owl:Literal datatypeIRI="http://www.w3.org/2001/XMLSchema#boolean">true</owl:Literal>





</owl:DataPropertyAssertion>





<owl:AnnotationAssertion>






<owl:AnnotationProperty IRI="http://purl.org/dc/elements/1.1/identifier"/>






<owl:IRI>#x554</owl:IRI>






<owl:Literal datatypeIRI=" http://www.w3.org/2001/XMLSchema#string">00000800.46b1.e8f1.d81d1300.36700580</owl:Literal>





</owl:AnnotationAssertion>





<owl:AnnotationAssertion>






<owl:AnnotationProperty IRI="http://purl.org/dc/elements/1.1/title"/>






<owl:IRI>#rai.it</owl:IRI>






<owl:Literal datatypeIRI="http://www.w3.org/2001/XMLSchema#string">RAI – Radiotelevisione Italiana S.p.A.</owl:Literal>





</owl:AnnotationAssertion>





<owl:AnnotationAssertion>






<owl:AnnotationProperty IRI="http://purl.org/dc/elements/1.1/identifier"/>






<owl:IRI>#rai.it</owl:IRI>






<owl:Literal datatypeIRI="http://www.w3.org/2001/XMLSchema#string">VATIN:06382641006</owl:Literal>





</owl:AnnotationAssertion>




</owl:Ontology>



</mpaf:Statement>


</mpaf:Descriptor>


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


<mpaf:Item xsi:type="mpaf:RepresentationType" uri="http://identifiers.rai.it/archive/rome/tapes/01+IDTECA+NUMSUPP">



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




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





<mpaf:TechMetadata>






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






<ebucore:duration>







<ebucore:normalPlayTime>PT01H</ebucore:normalPlayTime>






</ebucore:duration>





</mpaf:TechMetadata>




</mpaf:Statement>



</mpaf:Descriptor>



<!-- This is the reference to an external file created by the cleaner as a report  -->



<mpaf:Descriptor xsi:type="mpaf:ReferenceDescriptorType" uri="http://identifiers.rai.it/archive/cleaningReports/01+IDTECA+NUMSUPP">




<mpaf:Statement xsi:type="mpaf:RelationStatementType" mimeType="text/xml" xmlns:dii="urn:mpeg:mpeg21:2002:01-DII-NS">





<dii:RelatedIdentifier>01+IDTECA+NUMSUPP.cleanreport.xml</dii:RelatedIdentifier>




</mpaf:Statement>



</mpaf:Descriptor>



<mpaf:Descriptor xmlns:mpaf="urn:mpeg:maf:schema:preservation:2015" xsi:type="mpaf:QualityDescriptorType" uri="http://identifiers.rai.it/archive/RFmeasures/01+IDTECA+NUMSUPP">




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





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






<dc:description>This is the reference to an external file created by the RF analyzer during the digitization</dc:description>





</mpaf:Statement>




</mpaf:Descriptor>




<mpaf:Statement mimeType="text/xml" xsi:type="mpaf:QualityStatementType" ref="01+IDTECA+NUMSUPP.RFmeasures.txt"/>



</mpaf:Descriptor>


</mpaf:Item>


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


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



<!-- Here we state the fact that this representation comes from the digitisation of a specific tape -->



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




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





<!-- This is the link to the activity of tape digitization that from the tape produces the master file, this activity is defined under DIDLinfo at the beginning of this xml -->





<mpaf:Activity type="urn:mpeg:maf:cs:preservation:ActivityCS:2015:pa07" uri="http://identifiers.rai.it/digimaster/activites/a2.2"/>




</mpaf:Statement>



</mpaf:Descriptor>



<!-- integrity of the representation -->



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




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





<mpaf:CheckList>






<!-- list all entities that must be present to consider the representation complete -->






<mpaf:Entity>http://identifiers.rai.it/archive/masterfile/01+IDTECA+NUMSUPP</mpaf:Entity>





</mpaf:CheckList>





<!-- Link to the source tape, RelationshipType  rs17 is Media Carrier  -->





<mpaf:ExternalDependency relationshipType="urn:mpeg:maf:cs:preservation:RelationshipCS:2015:rs17">http://identifiers.rai.it/archive/rome/tapes/01+IDTECA+NUMSUPP</mpaf:ExternalDependency>




</mpaf:Statement>



</mpaf:Descriptor>



<!-- This is the actual master MXF file -->



<mpaf:Item xsi:type="mpaf:EssenceType" uri="http://identifiers.rai.it/archive/masterfile/01+IDTECA+NUMSUPP">




<mpaf:Component xsi:type="mpaf:FileType">





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






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







<mpaf:TechMetadata>








<ebucore:videoFormat>









<ebucore:width unit="pixels">1920</ebucore:width>









<ebucore:height unit="pixels">1080</ebucore:height>









<ebucore:lines>1080</ebucore:lines>









<ebucore:frameRate>25</ebucore:frameRate>









<ebucore:aspectRatio>










<ebucore:factorNumerator>16</ebucore:factorNumerator>










<ebucore:factorDenominator>9</ebucore:factorDenominator>









</ebucore:aspectRatio>









<ebucore:videoEncoding typeLabel="D10"/>









<ebucore:codec>










<!-- This is the eVTR extension mounted inside the VTR -->










<ebucore:name>BKMW-3000</ebucore:name>










<ebucore:vendor>Sony</ebucore:vendor>









</ebucore:codec>








</ebucore:videoFormat>








<ebucore:fileSize>2000406004</ebucore:fileSize>








<ebucore:fileName>01+IDTECA+NUMSUPP.MXF</ebucore:fileName>







</mpaf:TechMetadata>






</mpaf:Statement>





</mpaf:Descriptor>





<!-- Here the information about QC, made using  mpeg7amd5 -->





<!-- the uri attribute is used here and in the QC Activity for referencing -->





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






<mpaf:Statement mimeType="" xsi:type="mpaf:QualityStatementType">







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








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









<mpeg7:AudioVisual>










<mpeg7:TemporalDecomposition criteria="http://mpeg7.joanneum.at/cs/QADecompositionCS#qualitymeasures">











<mpeg7:Header xsi:type="mpeg7:DescriptionMetadataType">












<mpeg7:Comment>













<mpeg7:FreeTextAnnotation>Video and Audio quality annotations made manually</mpeg7:FreeTextAnnotation>












</mpeg7:Comment>











</mpeg7:Header>











<mpeg7:AudioVisualSegment>












<mpeg7:MediaInformation>













<mpeg7:MediaProfile>














<mpeg7:MediaQuality xsi:type="mp7amd5:ExtendedMediaQualityType">















<mpeg7:QualityRating type="objective">
















<mpeg7:RatingValue xsi:type="mpeg7:zeroToOneType">0.8</mpeg7:RatingValue>
















<mpeg7:RatingScheme style="higherBetter"/>















</mpeg7:QualityRating>















<mp7amd5:QCProfile>
















<mp7amd5:Name href="http://www.rai.it/DigiMaster/BetacamProfile"/>
















<!-- This is the list of QC checks that technicians are asked to do -->
















<mp7amd5:QCItem>
















</mp7amd5:QCItem>
















<mp7amd5:QCItem>

















<!-- General Image Quality -->

















<mp7amd5:Name href="http://ebu.io/qc/tests/0087B"/>
















</mp7amd5:QCItem>
















<mp7amd5:QCItem>

















<!-- Image Shape, could happen that the master files comes as 4:3 while it is 16:9 -->

















<mp7amd5:Name href="http://ebu.io/qc/tests/0121B"/>
















</mp7amd5:QCItem>















</mp7amd5:QCProfile>















<!-- This is the result of the unique Item used in the profile, mp7amd5:Name/@href  just below is used to reference the QCItem-->















<mp7amd5:QCItemResult>
















<mp7amd5:Name href="http://ebu.io/qc/tests/0121B">

















<mpeg7:Name>Image Shape</mpeg7:Name>
















</mp7amd5:Name>
















<mp7amd5:Output name="ImageShapeNotValid">False</mp7amd5:Output>
















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















</mp7amd5:QCItemResult>















<mp7amd5:QCItemResult>
















<mpeg7:Header xsi:type="mpeg7:DescriptionMetadataType">

















<mpeg7:LastUpdate>2014-07-02T09:28:00</mpeg7:LastUpdate>
















</mpeg7:Header>
















<mp7amd5:Name href="http://ebu.io/qc/tests/0087B">

















<mpeg7:Name>General Image Quality</mpeg7:Name>
















</mp7amd5:Name>
















<mp7amd5:SegmentOutput>

















<mp7amd5:Output name="PictureQualityGeneral">3</mp7amd5:Output>

















<mp7amd5:MediaTime>


















<mpeg7:MediaTimePoint>T00:01:03</mpeg7:MediaTimePoint>


















<mpeg7:MediaDuration>PT5S</mpeg7:MediaDuration>

















</mp7amd5:MediaTime>
















</mp7amd5:SegmentOutput>
















<mp7amd5:SegmentOutput>

















<mp7amd5:Output name="PictureQualityGeneral">2</mp7amd5:Output>

















<mp7amd5:MediaTime>


















<mpeg7:MediaTimePoint>T00:05:01</mpeg7:MediaTimePoint>


















<mpeg7:MediaDuration>PT11S</mpeg7:MediaDuration>

















</mp7amd5:MediaTime>
















</mp7amd5:SegmentOutput>
















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
















<mp7amd5:ResultDescription>

















<mpeg7:FreeTextAnnotation/>
















</mp7amd5:ResultDescription>
















<mp7amd5:DetectionMethod>assisted</mp7amd5:DetectionMethod>















</mp7amd5:QCItemResult>















<mp7amd5:QCItemResult>
















<mpeg7:Header xsi:type="mpeg7:DescriptionMetadataType">

















<mpeg7:LastUpdate>2014-07-02T09:28:00</mpeg7:LastUpdate>
















</mpeg7:Header>
















<mp7amd5:Name href="http://ebu.io/qc/tests/0125B">

















<mpeg7:Name>General Audio Quality</mpeg7:Name>
















</mp7amd5:Name>
















<mp7amd5:SegmentOutput>

















<mp7amd5:Output name="AudioQualityGeneral">2</mp7amd5:Output>

















<mp7amd5:MediaTime>


















<mpeg7:MediaTimePoint>T00:01:03</mpeg7:MediaTimePoint>


















<mpeg7:MediaDuration>PT5S</mpeg7:MediaDuration>

















</mp7amd5:MediaTime>
















</mp7amd5:SegmentOutput>
















<mp7amd5:SegmentOutput>

















<mp7amd5:Output name="AudioQualityGeneral">2</mp7amd5:Output>

















<mp7amd5:MediaTime>


















<mpeg7:MediaTimePoint>T00:05:01</mpeg7:MediaTimePoint>


















<mpeg7:MediaDuration>PT11S</mpeg7:MediaDuration>

















</mp7amd5:MediaTime>
















</mp7amd5:SegmentOutput>
















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
















<mp7amd5:ResultDescription>

















<mpeg7:FreeTextAnnotation/>
















</mp7amd5:ResultDescription>
















<mp7amd5:DetectionMethod>assisted</mp7amd5:DetectionMethod>















</mp7amd5:QCItemResult>














</mpeg7:MediaQuality>













</mpeg7:MediaProfile>












</mpeg7:MediaInformation>











</mpeg7:AudioVisualSegment>










</mpeg7:TemporalDecomposition>









</mpeg7:AudioVisual>








</mpeg7:MultimediaContent>







</mpaf:Description>






</mpaf:Statement>





</mpaf:Descriptor>





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






<!-- Here the checksums ... global and frame based  -->






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







<!-- global checksum -->







<mpaf:Check xsi:type="mpaf:FixityCheckType" type="MD5">5a6efbbaea4271f3d57a750fab91d1db</mpaf:Check>







<!-- segment checksums, entire edit unit -->







<!-- only the first 2 edit units are reported for  brevity -->







<mpaf:Check xsi:type="mpaf:SegmentFixityCheckType" type="MD5" start="1" span="1" unit="editunit">5a6efbbaea4271f3d57a750fab91d1db</mpaf:Check>







<mpaf:Check xsi:type="mpaf:SegmentFixityCheckType" type="MD5" start="2" span="1" unit="editunit">54bb3861ba0aaed2b546d1cdff381efe</mpaf:Check>







<!-- segment checksums, audio part-->







<!-- only the first 2 edit units are reported for  brevity -->







<mpaf:Check xsi:type="mpaf:SegmentFixityCheckType" type="MD5" start="1" span="1" unit="editunit" stream="audiotrack1">d2fa305ef3f187aba19046ed0077b603</mpaf:Check>







<mpaf:Check xsi:type="mpaf:SegmentFixityCheckType" type="MD5" start="2" span="1" unit="editunit" stream="audiotrack1">72a46379779bf69aa08b4a000ce6dbb3</mpaf:Check>







<!-- segment checksums, video  part -->







<!-- only the first 2 edit units are reported for  brevity -->







<mpaf:Check xsi:type="mpaf:SegmentFixityCheckType" type="MD5" start="1" span="1" unit="editunit" stream="audiotrack2">edba27bb51d4ea3b35c41e9373edf75c</mpaf:Check>







<mpaf:Check xsi:type="mpaf:SegmentFixityCheckType" type="MD5" start="2" span="1" unit="editunit" stream="audiotrack2">1bcf25e81a023b89959ee46a5f3684ca</mpaf:Check>






</mpaf:Statement>





</mpaf:Descriptor>





<mpaf:Resource mimeType="video/mxf" ref="01+IDTECA+NUMSUPP.MXF"/>




</mpaf:Component>



</mpaf:Item>


</mpaf:Item>


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


<mpaf:Item xsi:type="mpaf:RepresentationType" uri="http://identifiers.rai.it/archive/proxyfile/01+IDTECA+NUMSUPP">



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




<mpaf:Component xsi:type="mpaf:FileType">





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






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







<!-- This is the link to the activity of file transcoding that from the master file produces the proxy file, this activity is defined under DIDLinfo at the beginning of this xml -->







<mpaf:Activity type="urn:mpeg:maf:cs:preservation:ActivityCS:2015:pa13" uri="http://identifiers.rai.it/digimaster/activites/a2.3"/>






</mpaf:Statement>





</mpaf:Descriptor>





<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>200050801</mpeg7:FileSize>










<mpeg7:VisualCoding>











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











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











<mpeg7:ColorSampling>












<mpeg7:Field>













<mpeg7:Component/>












</mpeg7:Field>











</mpeg7:ColorSampling>










</mpeg7:VisualCoding>









</mpeg7:MediaFormat>








</mpeg7:MediaProfile>







</mpaf:TechMetadata>






</mpaf:Statement>





</mpaf:Descriptor>





<mpaf:Resource mimeType="video/mp4" ref="01+IDTECA+NUMSUPP.mp4"/>




</mpaf:Component>



</mpaf:Item>


</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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Digitize 
The stuff in NDL confirms the metadata of original material (SP records)
・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, IMF) 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.

3.1.1 Professional Archive Application Format (PA-AF)

Change default namespace to DIDL

Replace urn:mpeg:maf:schema:preservation:2015 mpaf.xsd with urn:mpeg:maf:schema:preservation:DIDL:2015 mpafdidl.xsd
Make sure to use the MPAF namespace prefix in xsi:type attributes (e.g. Operator xsi:type="mpaf:ToolType").
Example DIDL document containing MP-AF extensions (same document as in Section 2.6.6):

	<?xml version="1.0" encoding="UTF-8"?>
<DIDL xmlns="urn:mpeg:mpeg21:2002:02-DIDL-NS"
 xmlns:mpaf="urn:mpeg:maf:schema:preservation:DIDL: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:DIDL:2015 mpafdidl.xsd urn:mpeg:mpeg21:2002:02-DIDL-NS mpeg21/did/didl.xsd urn:x-mpeg:mpeg7:amd5:2014 mpeg7amd5.xsd">
  <DIDLInfo>
    <ProcessEntities>
      <!-- Verification / Quality control / File-based    (no specific wrappercheck)-->
      <Activity type="urn:mpeg:maf:cs:preservation:ActivityCS:2015:pa22" uri="a2">
        <Activity type="urn:mpeg:maf:cs:preservation:ActivityCS:2015:XXXhttp://ebuqc/activities/qa/wrapper/someID" uri="a21">
          <Operator role="urn:mpeg:maf:cs:preservation:RoleCS:2015:pr01">http://my.org/qc/tool1</Operator>
          <Content relationType="uses" ref="http://my.org/essence1"/>
          <Content relationType="uses" ref="http://my.org/essence2"/>
        </Activity>
        <!-- Repairing / Rerwrapping -->
        <Activity type="urn:mpeg:maf:cs:preservation:ActivityCS:2015:pa56"  uri="a22">
          <Operator role="urn:mpeg:maf:cs:preservation:RoleCS:2015:pr01" 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="urn:mpeg:maf:cs:preservation:ActivityCS:2015:XXXhttp://ebuqc/activities/qa/content/someID"  uri="a23">
          <Operator role="urn:mpeg:maf:cs:preservation:RoleCS:2015:pr01">http://my.org/qc/tool1</Operator>
          <Content relationType="uses" ref="http://my.org/essence3"/>
        </Activity>
      </Activity>
      <!-- Metadata Extractor -->
      <Operator xsi:type="mpaf:ToolType" uri="http://my.org/qc/tool1" type="urn:mpeg:maf:cs:preservation:ToolCS:2015:pt24" />
      <!-- MXF Wrapper -->
      <Operator xsi:type="mpaf:ToolType" uri="http://my.org/qc/tool2" type="urn:mpeg:maf:cs:preservation:ToolCS:2015:pt18" />
      <!-- Audiovisual technician -->      
      <Operator xsi:type="mpaf:PersonType" uri="http://my.org/people/doe" type="urn:mpeg:maf:cs:preservation:AgentTypeCS:2015:pat12" >
        <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>


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. 

4 Reference Software

4.1 Introduction

We propose a C++ library, which covers the MP-AF standard. With this library application developers are able to create multimedia content descriptions, manipulate them, serialize to XML and de-serialize – with validation – from XML. Target operating systems are Windows, Linux/Unix and Mac OS X systems, supporting the 32 and 64 bit versions of the systems respectively. 

The library is intended for application developers who want to handle MP-AF metadata, and who do not want to struggle with complex and not type-safe XML DOM [DOM] programming. MP-AF metadata, which is stored in a hierarchical XML representation, is made available to a developer in an object oriented hierarchical class tree. The MP-AF library avoids the time consuming task of implementing hundreds of necessary MP-AF classes before the implementation of MP-AF functionality can start. One major design goal is to simplify extending the implementation of classes to allow enrichment of interface functionality for certain descriptors.

4.2 Concept and Key Features

The MP-AF library represents the MP-AF XML document as a tree structure. Each element or attribute, which has an XML type defined in the MP-AF schema, is represented by a node in this tree. Basically, each XML type is mapped to a class. This applies both for global types (those defined in the schema as a named simple or complex type) and local types (elements which do not have a named type but are defined where they are used). Sequences and choices with a maximum occurrence attribute larger than one and lists are mapped to collection classes. The inheritance hierarchy of the XML schema, i.e., extensions and restrictions of base types, are modeled as a class inheritance hierarchy. The implementation is separated by defining interfaces that model the XML types and classes implementing these interfaces.

There is one generic node type, which defines the common interface of all node classes. All classes that represent XML types are derived from the generic node type. The factory pattern is heavily used in the MP-AF library. For each class a factory class is generated, which handles creating and destroying instances of this class. This mechanism is especially useful due to the heavy use of type extensions in MP-AF (and the inherited MPEG-21 classes). 

The factories return smart pointers to the nodes, which implement reference counting. Thus nodes or subtrees that are no longer referenced will be automatically destroyed.

Serialization and parsing is implemented based on Xerces C++ [XercesC]. This XML library is licensed under the Apache License [ApacheLicense] and is available for a broad range of platforms. Parsing, serialization and validation are transparent to the user of the library.

4.2.1 Typed Access to Elements

In contrast to handling MP-AF documents with generic tools such as a DOM [DOM] API, the MP-AF library provides typed access to the elements in the document. For structured types, this provides a first level of conformance check as only certain types of elements and attributes may be added. For unstructured types, this enables access to numeric or enumeration types without string processing and ensures conformance of the value to the data type. 

MP-AF uses a number of regular expression patterns to represent structured data as strings. For commonly used types, such as media time points and durations, the MP-AF library provides functionality to access fields using the appropriate (numeric) data type. This saves a lot of tedious string processing in the application.
4.2.2 XPath Support

The MP-AF library supports absolute and relative XPath statements to access nodes along the child axis. In the XPath statements, numeric indices and xsi:type attributes are supported.

There is also a powerful feature that combines the functionality of getting a node from an XPath statement with the option to create that fragment of the tree, if it is not yet there. This feature has been added based on our experience, that it is often necessary for users to add an element at a certain position in a tree, and most of the code is needed to check whether the elements on the path to this element are already there and to create them if needed. Doing this by XPath is a very efficient way that allows creating several hierarchy levels with correct node types within one statement. The sample code that comes with the library shows the saving in terms of lines of code between creating a subtree by XPath or node by node.

4.2.3 Extensibility

The MP-AF library can be easily extended by replacing the classes of the core library with other classes providing additional (application specific) functionality. This can be done at runtime (late binding). This is especially relevant for descriptors using external (e.g., EBU Core). The library supports this concept by wrapping all unknown types it encounters during parsing into a special type of node. It can be handled like any other node in the tree and will contain the unknown subtree, which can be serialized again without modification. 

4.3 License

The library will be published under LGPL v3.
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