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This standard provides a vocabulary to be used in describing structural and administrative metadata for digital and analog audio formats for the purpose of enabling audio preservation activities on those objects. Some implementations also refer to this metadata as technical metadata. The characteristics of the audio objects captured by this standard may be of use to audio communities beyond the audio preservation community.

An AES standard implies a consensus of those directly and materially affected by its scope and provisions and is intended as a guide to aid the manufacturer, the consumer, and the general public. The existence of an AES standard does not in any respect preclude anyone, whether or not he or she has approved the document, from manufacturing, marketing, purchasing, or using products, processes, or procedures not in agreement with the standard. Prior to approval, all parties were provided opportunities to comment or object to any provision. Attention is drawn to the possibility that some of the elements of this AES standard or information document may be the subject of patent rights. AES shall not be held responsible for identifying any or all such patents. Approval does not assume any liability to any patent owner, nor does it assume any obligation whatever to parties adopting the standards document. This document is subject to periodic review and users are cautioned to obtain the latest edition. Recipients of this document are invited to submit, with their comments, notification of any relevant patent rights of which they are aware and to provide supporting documentation.
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Foreword

This foreword is not part of the Standard for audio preservation and restoration -Administrative and structural metadata for audio objects.

The purpose of the foreword is to set out the origins and authorship of the document.  It is written by the Working Group chair.  

NOTE:  In AES standards documents, sentences containing the word “shall” are requirements for compliance with the document.  Sentences containing the verb “should” are strong suggestions (recommendations). Sentences giving permission use the verb “may”.  Sentences expressing a possibility use the verb “can”.  

DRAFT

Standard for audio preservation and restoration -

Administrative and structural metadata for audio objects
Introduction

This standard sets out the vocabulary to be used in describing digital and analog audio formats, including both those formats that exist in some tangible form such as a reel of tape and those that exist only as a stream of bits, united to a single audio carrier, such as a broadcast wave file. This vocabulary takes the form of an Extensible Markup Language (XML) schema. By doing so it provides a structured human readable instance document that can be easily parsed and manipulated using any of a number of freely available programming libraries and tools. The schema is designed for flexibility, providing a number of data elements that are optional. This is necessary since often there will be certain information that cannot be known, particularly in archive settings where technicians are asked to preserve materials that have little or no accompanying documentation. As a result the base set of required elements does not necessarily represent the minimal description necessary for preservation, but rather is the set of elements that is expected to be known or determinable at a minimum. 

0   Preamble 
0.1  Documentation conventions
0.1.1 Decimal points

According to IEC directives, the comma is used in all text to indicate the decimal point. However, in the specified coding, including the examples shown, the full stop is used as in IEC programming language standards.

0.1.2 Data representation

In this standard, all coding and data representations are printed in an equally spaced font. Inherited elements and attributes are printed in an italicized equally spaced font.

0.1.3 Case sensitivity

All element, attribute, data type and constant names shall be case sensitive. 

0.2 Logical conventions and data types

In this standard, all elements, attributes and custom data types are defined in the lower-camel-case coding convention. For example, lowerCamelCase.

This standard is implemented as an Extensible markup language (XML) schema according to the W3C XML  schema recommendation. The full listing in schema format is provided in this document’s appendices. 

This standard relies on a number of data types that are defined by the W3C. See clause 2 Normative references. The following W3C data types are used:

	dateTime

	ID

	IDREF

	IDREFS

	integer

	long

	nonNegativeInteger

	positiveInteger

	string


Additionally, this standard defines a number of custom data types according to the rules of the W3C’s XML schema recommendation. These types are defined throughout the text as they are encountered in the element and attribute definition listings.

1 Scope

This standard concerns the technical documentation of audio files and physical audio formats for long-term archival storage and preservation. This documentation, referred to as metadata from here on, provides both a physical description of the media, as well as a general vocabulary for describing the audio characteristics or sound essence of the format. This standard also provides a minimal amount of descriptive metadata to aid in relating the instance document back to the described audio object.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of this document. At the time of publication, the editions indicated were valid. All standards are subject to revision, and parties to agreements based on this document are encouraged to investigate the possibility of applying the most recent editions of the indicated standards.

AES31-3-1999, AES standard for network and file transfer of audio — Audio-file transfer and exchange — Part 3: Simple project interchange.
W3C XML Schema Part 1: Structures Second Edition, W3C Recommendation 28 October 2004.

W3C XML Schema Part 2: Datatypes Second Edition, W3C Recommendation 28 October 2004.

W3C XML Linking Language (XLink) Version 1.1, W3C Working Draft 07 July 2005.
3 Definitions and abbreviations

For the purposes of this International Standard, the following terms and definitions apply.

3.1 Audio object
A general term used to describe audio files and physical audio carriers. For the purposes of this document, the term physical audio carriers shall be understood to mean only those carriers to which an audio data essence is intrinsically bound to the physical object.  For example, an audio DAT tape is a physical digital audio object. Wave files on the other hand are file based digital audio objects. They can be moved, copied, and renamed without the need to play the audio essence. In the later case, the file exists on a storage device, but it is not intrinsically bound to that device. Therefore there is no need to describe the physical storage given its transient nature.

3.2 Instance Document
A document that conforms to the minimally required set of elements and attributes defined by an XML schema.

4 Audio Object Document structure

4.1 One to one mapping
Each audio object is described by a single instance document in a strict one to one mapping. For the purposes of this standard, an audio object shall be defined as either a single physical item or a single digital file. Sometimes a high level meta-relationship exists between two or more audio objects. For example, two files meant to be played together to form a stereo image. In such cases, each file shall have its own audio object instance document populated with values that are scoped to that file only. The association of two or more sound files that are meant to be played together is outside the scope of this standard. Other standards exist that address such high level structural metadata.

4.2 Document hierarchy

Instance documents conforming to the audio object schema are hierarchical in design. There are four primary levels of hierarchy that together describe the structure of the audio object. The top level of the document is the audioObject section. Beneath this is the face section. Beneath the face section is the region section. Finally, beneath the region section is the stream section. The face, region and stream sections can each be repeated in accordance with proper xml schema syntax.

4.3 Base element super-class

The objectType element is an abstract super-class that provides an XML ID attribute to all elements which subclass it.  Care must be taken to ensure that the ID attribute is a unique value within the instance document. Further, since the instance document may be included in other xml documents, problems can occur if two instance documents share the same values for ID attributes. Therefore ID attributes should be made reasonably unique both within and across instance documents.
4.4 Document root

The root of the instance document is the audioObject element. All other elements in the instance document are contained between the <audioObject> and </audioObject> tags. The audioObject element is a subclass of the objectType element.

The audioObject element contains the following sub-elements and attributes:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	format
	formatType
	1
	1
	ELEMENT
	NONE

	physicalProperties
	physicalPropertiesType
	0
	1
	ELEMENT
	NONE

	appSpecificData
	appSpecificDataType
	0
	Unbounded
	ELEMENT
	NONE

	audioDataEncoding
	string
	1
	1
	ELEMENT
	NONE

	byteOrder
	byteOrderType
	0
	1
	ELEMENT
	NONE

	firstSampleOffset
	long integer
	0
	1
	ELEMENT
	NONE

	audioDataBlockSize
	long integer
	0
	1
	ELEMENT
	NONE

	firstValidByteOfBlock
	long integer
	0
	1
	ELEMENT
	NONE

	lastValidByteOfBlock
	long integer
	0
	1
	ELEMENT
	NONE

	use
	useType
	1
	1
	ELEMENT
	NONE

	primaryIdentifier
	identifierType
	1
	1
	ELEMENT
	NONE

	secondaryIdentifier
	identifierType
	0
	Unbounded
	ELEMENT
	NONE

	fileChecksum
	checksumType
	0
	1
	ELEMENT
	NONE

	soundDataChecksum
	checksumType
	0
	1
	ELEMENT
	NONE

	objectLink
	locStringType
	0
	1
	ELEMENT
	NONE

	face
	faceType
	1
	Unbounded
	ELEMENT
	NONE

	formatList
	formatRegionListType
	1
	1
	ELEMENT
	NONE

	objectCreationDate
	dateTime
	0
	1
	ELEMENT
	NONE

	title
	string
	0
	1
	ATTRIBUTE
	NONE

	analogDigitalFlag
	analogDigitalFlagType
	1
	1
	ATTRIBUTE
	NONE

	generation
	string
	0
	1
	ATTRIBUTE
	NONE

	disposition
	string
	1
	1
	ATTRIBUTE
	NONE

	schemaVersion
	string
	1
	1
	ATTRIBUTE
	1.0.0

	ID
	ID
	1
	1
	ATTRIBUTE
	NONE


4.4.1 format 

The first element within the audioObject section shall be the format element. This element shall be used to indicate the standard recognized name for the format of the audio object described by the instance document. This element shall be required.  This element is of data type formatType which is described in section 4.4.1.1.

4.4.1.1 formatType

The formatType is a string with one optional attribute. The attribute specificationVersion can be used to declare the version of the format if one exists. If the specificationVersion is not known or is not applicable, then the specificationVersion attribute shall be omitted.

4.4.2 physicalProperties 

The physicalProperties element can appear as the second sub-element of the audioObject section (see 4.4) or as the first sub element of the formatRegion element (see 4.4.16.2). This element is optional in both cases. When present, the physicalProperties element is used to describe the physical characteristics of the audio object. When the element appears directly within the audioObject element, the information given is applied globally to the entire audio object. However, when the element appears directly within the formatRegion element, the information given is applied only to the parts of the audio object described by the enclosing formatRegion element. If the physicalProperties element appears both directly within the audioObject element and in a formatRegion element, then the data given in the instance within the formatRegion masks or overrides the data given globally for the audio object when there is a conflict or difference. If the audio object under description has no permanent physical manifestation (such as a digital file) or its physical characteristics cannot be determined, then the physicalProperties element shall be omitted.

4.4.2.1 physicalPropertiesType

The physicalPropertiesType is comprised of up to three sub-elements. 

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	xsd:choice
	physicalStructureType
	0
	1
	ELEMENT
	NONE

	dimensions
	dimensionType
	1
	1
	ELEMENT
	NONE

	shellDimensions
	dimensionType
	0
	1
	ELEMENT
	NONE


4.4.2.1.1 choice of physicalStructureType

Up to one of four sub-class elements of the abstract data type physicalStructureType (see 4.4.2.1.1.1) may be included under the choice element. The four sub-class elements that are defined are tapeStructure (see 4.4.2.1.1.2), opticalStructure (see 4.4.2.1.1.3), analogDiscStructure (see 4.4.2.1.1.4), and cylinderStructure (see 4.4.2.1.1.5).

These elements define the physical makeup of an audio object that is comprised of one or more substrate layers. Each sub-class of the physicalStructureType is specific to a particular family of media types. 

4.4.2.1.1.1 physicalStructureType

The physicalStructureType data type is an abstract data type, provided to give a common superclass to the tapeStructure (see 4.4.2.1.1.2), opticalStructure (see 4.4.2.1.1.3), analogDiscStructure (see 4.4.2.1.1.4), and cylinderStructure (see 4.4.2.1.1.5) elements. The physicalStructureType, cannot itself be instantiated, rather one of the previously mentioned subclasses must be used in its place.
4.4.2.1.1.2 tapeStructure

The tapeStructure element shall be used to describe the physical makeup of either an analog or digital audio tape. The tapeStructure element is of type tapeStructureType (see 4.4.2.1.1.2.2).

4.4.2.1.1.2.2 tapeStructureType

The tapeStructureType data type is comprised of four required elements of the layerType data type (see 4.4.2.1.1.2.2.1.1), and one optional attribute.

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	backcoatLayer
	layerType
	0
	1
	ELEMENT
	NONE

	substrateMaterialLayer
	layerType
	1
	1
	ELEMENT
	NONE

	binderLayer
	layerType
	1
	1
	ELEMENT
	NONE

	oxideCoatingLayer
	layerType
	1
	1
	ELEMENT
	NONE

	stockBrand
	String
	0
	1
	ATTRIBUTE
	NONE


4.4.2.1.1.2.2.1 backcoatLayer

This element shall be used to provide information about the backing of the tape media. If the tape has no backing, then this element shall be omitted.  backcoatLayer is of data type layerType (see 4.4.2.1.1.2.2.1.1).

4.4.2.1.1.2.2.1.1 layerType

The layerType data type is comprised of 1 optional element and attribute each, and 2 required attributes, which together provide information about the composition, thickness, position in the overall media layer structure, and role of the described layer.

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	thickness
	measurementType
	0
	1
	ELEMENT
	NONE

	composition
	string
	0
	1
	ATTRIBUTE
	NONE

	role
	roleType
	1
	1
	ATTRIBUTE
	NONE

	order
	integer
	1
	1
	ATTRIBUTE
	NONE


4.4.2.1.1.2.2.1.1.1 thickness

The thickness element may be used to indicate the thickness of the described media layer. The thickness element is of type measurementType (see 4.4.2.1.4.2).
4.4.2.1.1.2.2.1.1.2 composition

The composition attribute shall be used to indicate the makeup of the described media layer. If the layer's composition is unknown then the composition attribute shall be omitted. 

4.4.2.1.1.2.2.1.1.3 role

The role attribute shall be used to indicate the primary purpose the media layer serves in the overall media object. The role shall be specified as one of the predefined constants defined by the roleType data type (see 4.4.2.1.1.2.2.1.1.3.1).
4.4.2.1.1.2.2.1.1.3.1 roleType

The roleType is a list of restricted string values that may be used to indicate the primary purpose a media layer serves. The possible values are:

	LABEL_LAYER

	PROTECTIVE_LAYER

	DATA_LAYER

	PROTECTIVE_DATA_LAYER

	SUPPORT_LAYER


The LABEL_LAYER is a layer designed for the labeling or printing on the media object.

A PROTECTIVE_LAYER is designed to shield a DATA_LAYER from harm.

A DATA_LAYER contains the data essence for the media object,

A PROTECTIVE_DATA_LAYER is a protective layer that also contains the data essence of the media object.

A SUPPORT_LAYER is a layer designed to provide physical support to the media object.

4.4.2.1.1.2.2.1.1.4 order

The order attribute shall be used to indicate where the described media layer exists within the layered media object sandwich. Generally, layered media objects consist of either a mirrored layer structure, where a core exists in the center of the object with layers added to each side , or as a non-mirrored layer structure where a substrate  or backing layer exists on one side of the object, with additional layers added in one direction only. In both cases the primary substrate layer shall be defined with an order of 0. All layers added on top of the substrate layer shall have their order incremented in steps of 1 according to the place within the overall layer sandwich that they occur. All layers beneath the primary substrate shall have their order decremented in steps of 1 according to the place within the overall layer sandwich that they occur. 

4.4.2.1.1.2.2.2 substrateMaterialLayer

This element shall be used to provide information about the base film of the tape media. substrateMaterialLayer is of data type layerType (see 4.4.2.1.1.2.2.1.1).

4.4.2.1.1.2.2.3 binderLayer

This element shall be used to provide information about the binder used in the tape media. binderLayer is of data type layerType (see 4.4.2.1.1.2.2.1.1). 

4.4.2.1.1.2.2.4 oxideCoatingLayer

This element shall be used to provide information about the oxide coating used in the tape media. oxideCoatingLayer is of data type layerType (see 4.4.2.1.1.2.2.1.1). 

4.4.2.1.1.2.2.4 stockBrand

The stockBrand attribute may be used to identify the manufacturer and product name for the described audio object. When included, the manufacturer name and product name shall be concatenated in the form "MANUFACTURER PRODUCT_NAME". If the stock brand is unknown, the stockBrand element shall be omitted.

4.4.2.1.1.3 opticalStructure

The opticalStructure element shall be used to describe the physical makeup of an optical disc recording. The opticalStructure element is of type opticalStructureType (see 4.4.2.1.1.3.1).

4.4.2.1.1.3.1 opticalStructureType

The opticalStructureType data type is comprised of four required elements of the layerType data type (see 4.4.2.1.1.2.2.1.1), and one optional attribute.

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	substrateMaterialLayer
	layerType
	1
	unbounded
	ELEMENT
	NONE

	binderLayer
	layerType
	1
	unbounded
	ELEMENT
	NONE

	reflectiveLayer
	layerType
	1
	unbounded
	ELEMENT
	NONE

	protectiveLayer
	layerType
	0
	unbounded
	ELEMENT
	NONE

	stockBrand
	String
	0
	1
	ATTRIBUTE
	NONE


4.4.2.1.1.3.1.1 substrateMaterialLayer

This element shall be used to provide information about the base substrate of the optical media. substrateMaterialLayer is of data type layerType (see 4.4.2.1.1.2.2.1.1).

4.4.2.1.1.3.1.2 binderLayer

This element shall be used to provide information about the binder used in the optical media. binderLayer is of data type layerType (see 4.4.2.1.1.2.2.1.1). 

4.4.2.1.1.3.1.3 reflectiveLayer

This element shall be used to provide information about the reflective substrate of the optical media. reflectiveLayer is of data type layerType (see 4.4.2.1.1.2.2.1.1).

4.4.2.1.1.3.1.4 protectiveLayer

This element shall be used to provide information about the protective surface of the optical media. protectiveLayer is of data type layerType (see 4.4.2.1.1.2.2.1.1).

4.4.2.1.1.3.1.5 stockBrand

The stockBrand attribute may be used to identify the manufacturer and product name for the described audio object. When included, the manufacturer name and product name shall be concatenated in the form "MANUFACTURER PRODUCT_NAME". If the stock brand is unknown, the stockBrand element shall be omitted.

4.4.2.1.1.4 analogDiscStructure

The analogDiscStructure element shall be used to describe the physical makeup of an analog audio disc recording. The analogDiscStructure element is of type analogDiscStructureType (see 4.4.2.1.1.4.1).
4.4.2.1.1.4.1 analogDiscStructureType

The analogDiscStructureType data type is comprised of four required elements of the layerType data type (see 4.4.2.1.1.2.2.1.1), and one optional attribute.

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	substrateMaterialLayer
	layerType
	1
	1
	ELEMENT
	NONE

	fillerLayer
	layerType
	0
	unbounded
	ELEMENT
	NONE

	surfaceLayer
	layerType
	1
	1
	ELEMENT
	NONE


4.4.2.1.1.4.1.1 substrateMaterialLayer

This element shall be used to provide information about the base substrate of the analog disc media. substrateMaterialLayer is of data type layerType (see 4.4.2.1.1.2.2.1.1).

4.4.2.1.1.4.1.2 fillerLayer

This element shall be used to provide information about the inner core of an analog disc recording for those media where one is present. fillerLayer is of data type layerType (see 4.4.2.1.1.2.2.1.1). If the media has no inner core, other than the base material itself, then this element shall be omitted.

4.4.2.1.1.4.1.3 surfaceLayer

This element shall be used to provide information about the surface of the analog disc media. surfaceLayer is of data type layerType (see 4.4.2.1.1.2.2.1.1).

4.4.2.1.1.5 cylinderStructure

The cylinderStructure element shall be used to describe the physical makeup a cylinder recording. The cylinderStructure element is of type cylinderStructureType (see 4.4.2.1.1.5.1).
4.4.2.1.1.5.1 cylinderStructureType

The cylinderStructureType data type is comprised of three required elements of the layerType data type (see 4.4.2.1.1.2.2.1.1).

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	substrateMaterialLayer
	layerType
	1
	1
	ELEMENT
	NONE

	fillerLayer
	layerType
	0
	unbounded
	ELEMENT
	NONE

	surfaceLayer
	layerType
	1
	1
	ELEMENT
	NONE


4.4.2.1.1.5.1.1 substrateMaterialLayer

This element shall be used to provide information about the base substrate of the cylinder media. substrateMaterialLayer is of data type layerType (see 4.4.2.1.1.2.2.1.1).

4.4.2.1.1.5.1.2 fillerLayer

This element shall be used to provide information about the inner core of a cylinder recording for those media where one is present. fillerLayer is of data type layerType (see 4.4.2.1.1.2.2.1.1). If the media has no inner core, other than the base material itself, then this element shall be omitted.

4.4.2.1.1.5.1.3 surfaceLayer

This element shall be used to provide information about the surface of the cylinder media. surfaceLayer is of data type layerType (see 4.4.2.1.1.2.2.1.1).

4.4.2.1.2 dimensions

The dimensions element may be used to provide physical measurements of the audio object using one or more of eight sub-elements which together form the dimensionsType (see 4.4.2.1.4.1). If none of the eight sub-elements are present, then the dimensions element shall be omitted.  The dimensions element shall only be used to describe the part of the audio object that carries the audio signal (i.e. the tape, or wire, or disc itself). Some objects are contained within a shell or reel that may also be measured using the shellDimensions element.

It is important to note that there are more sub-elements available than would generally be practical to use for any one audio object. In order to facilitate uniform data across institutions the following guidelines shall be followed when combining dimensionsType sub-elements.

	TAPE
	gauge shall be used to describe the width of the tape as seen between the two flanges of the tape reel. 



	TAPE
	length shall be used to describe the length of the tape unwound from the reel. Or put another way, the amount of tape played past the tape head from the head to the tail of the tape.

	TAPE
	thickness shall be used to describe the total thickness of the tape. 

	ANALOG DISC/OPTICAL DISC 
	diameter shall be used to describe the distance of two opposite points on the edge of the object. By definition, a line drawn between these two points will pass through the center of the object.

	ANALOG/OPTICAL DISC
	thickness shall be used to describe the distance from the back of the disc to the top of the disc, when the disc is laying flat.

	WIRE
	diameter shall be used to describe the diameter of the wire as seen from straight on, i.e. looking down the wire from one end to the other. 

	WIRE
	length shall be used to describe the length of the wire unwound from the spool. Or put another way, the amount of wire played past the pickup from the head to the tail of the wire.

	CYLINDER
	diameter shall be used to describe the distance of two opposite points on the edge of the cylinder, when stood on end. By definition, a line drawn between these two points will pass through the center of the object.

	CYLINDER
	length shall be used to describe the length of the cylinder from end to end.


These combinations are provided by the schema as a series of data types that share the common super class element baseDimensionsType (see 4.4.2.1.2.1).

4.4.2.1.2.1 baseDimensionsType

The baseDimensionsType type is an abstract element that serves as a root super class to tapeDimensionsType, wireDimensionsType, analogDiscDimensionsType, opticalDiscDimensionsType, cylinderDimensionsType, dimensionsType, and the shellDimensionsType.

4.4.2.1.2.1.1 tapeDimensionsType

The tapeDimensionsType type is comprised of three sub-elements. They are:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	gauge
	measurementType
	0
	1
	ELEMENT
	NONE

	length
	measurementType
	0
	1
	ELEMENT
	NONE

	thickness
	measurementType
	0
	1
	ELEMENT
	NONE


This data type should be used when describing the measurements of a reel of tape.

4.4.2.1.2.1.2 wireDimensionsType

The wireDimensionsType type is comprised of two sub-elements. They are:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	diameter
	measurementType
	0
	1
	ELEMENT
	NONE

	length
	measurementType
	0
	1
	ELEMENT
	NONE


This data type should be used when describing the measurements of a wire recording.

4.4.2.1.2.1.3 analogDiscDimensionsType

The analogDiscDimensionsType type is comprised of three sub-elements. They are:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	shape
	string
	0
	1
	ELEMENT
	NONE

	diameter
	measurementType
	0
	1
	ELEMENT
	NONE

	thickness
	measurementType
	0
	1
	ELEMENT
	NONE


This data type should be used when describing the measurements of an analog sound disc recording.

4.4.2.1.2.1.4 opticalDiscDimensionsType

The opticalDiscDimensionsType type is comprised of three sub-elements. They are:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	shape
	string
	0
	1
	ELEMENT
	NONE

	diameter
	measurementType
	0
	1
	ELEMENT
	NONE

	thickness
	measurementType
	0
	1
	ELEMENT
	NONE


This data type should be used when describing the measurements of an optical disc recording.

4.4.2.1.2.1.5 cylinderDimensionsType

The cylinderDimensionsType type is comprised of two sub-elements. They are:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	diameter
	measurementType
	0
	1
	ELEMENT
	NONE

	length
	measurementType
	0
	1
	ELEMENT
	NONE


This data type should be used when describing the measurements of a cylinder recording.

4.4.2.1.2.1.6 shellDimensionsType

The shellDimensionsType type is comprised of four sub-elements. They are:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	diameter
	measurementType
	0
	1
	ELEMENT
	NONE

	width
	measurementType
	0
	1
	ELEMENT
	NONE

	height
	measurementType
	0
	1
	ELEMENT
	NONE

	depth
	measurementType
	0
	1
	ELEMENT
	NONE


This data type should be used when describing the measurements of a recording's shell or reel.

4.4.2.1.2.1.7 dimensionsType

The dimensionsType type is comprised of eight sub-elements. They are:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	width
	measurementType
	0
	1
	ELEMENT
	NONE

	height
	measurementType
	0
	1
	ELEMENT
	NONE

	depth
	measurementType
	0
	1
	ELEMENT
	NONE

	shape
	string
	0
	1
	ELEMENT
	NONE

	diameter
	measurementType
	0
	1
	ELEMENT
	NONE

	gauge
	measurementType
	0
	1
	ELEMENT
	NONE

	length
	measurementType
	0
	1
	ELEMENT
	NONE

	thickness
	measurementType
	0
	1
	ELEMENT
	NONE


This data type is provided for instances where one of the other more refined sub-classes of baseDimensionsType is too restrictive to accurately describe the audio object. Where possible, the other sub-class elements of baseDimensionsType should be used.

4.4.2.1.2.2 measurementType

Elements of type measurementType store the measurement value as a decimal number. In addition, they contain a single required attribute of type measurementUnitsType that shall be used to indicate in which scale the measurement value is given.

4.4.2.1.2.3 measurementUnitsType

The measurementUnitsType is a list of restricted string values that may be used to indicate the scale in which a particular measurement value is given. The possible values are:

	Micrometers

	Millimeters

	Centimeters

	Mils

	Inches

	Feet

	Threads per inch


Although US units are provided to accommodate instances where there exists a large backlog of data in that format, it is recommended that measurements be given using the metric system where practical.

4.4.2.1.2.4 width

The width element may be used to indicate the width of the audio object. The width element is of type measurementType as described in 4.4.2.1.2.2. If the width of the audio object is unknown or not applicable, then the width element shall be omitted.

4.4.2.1.2.5 height

The height element may be used to indicate the height of the audio object. The height element is of type measurementType as described in 4.4.2.1.2.2. If the height of the audio object is unknown or not applicable,  then the height element shall be omitted.

4.4.2.1.2.6 depth

The depth element may be used to indicate the depth of the audio object. The depth element is of type measurementType as described in 4.4.2.1.2.2. If the depth of the audio object is unknown or not applicable,  then the depth element shall be omitted.

4.4.2.1.2.7 shape

The shape element may be used to describe the actual shape of the described audio object. This element may be used to describe the conventional shape of the object, but is provided for those cases where an object has an unconventional shape. For example, a square shaped 45 rpm record. If the shape is unknown, the shape element shall be omitted. If the shape is conventional (i.e. a round long playing record), the shape element may be omitted.

4.4.2.1.2.8 diameter

The diameter element may be used to indicate the diameter of the audio object. The diameter element is of type measurementType as described in 4.4.2.1.2.2. If the diameter of the audio object is unknown or not applicable, then the diameter element shall be omitted.

4.4.2.1.2.9 gauge

The gauge element may be used to indicate the gauge of the audio object. The gauge element is of type measurementType as described in 4.4.2.1.2.2. If the gauge of the audio object is unknown or not applicable, then the gauge element shall be omitted.

4.4.2.1.2.10 length

The length element may be used to indicate the length of the audio object. The length element is of type measurementType as described in 4.4.2.1.2.2. If the length of the audio object is unknown or not applicable, then the length element shall be omitted.

4.4.2.1.2.11 thickness

The thickness element may be used to indicate the thickness of the audio object. The thickness element is of type measurementType as described in 4.4.2.1.4.2. If the thickness of the audio object is unknown or not applicable, then the thickness element shall be omitted.

4.4.2.1.3 shellDimensions

The shellDimensions element may be used to provide physical measurements of the audio object’s enclosure using up to three of the four sub-elements of the shellDimensionsType (see 4.4.2.1.2.1.6).  This element may be used to describe for example, a tape reel, a tape cassette shell, or a non-removable optical disc caddy.

	length 
	The longest dimension of the object. 

	width
	The second longest dimension of the object.

	depth
	The third longest dimension of the object.

	diameter
	Used in place of length and width when the object is circular,


When shellDimensions is present in an instance document it shall either have a length, width and depth sub-element or it shall have a diameter and depth sub-element.  All other combinations from the dimensionsType are illegal in this context.

4.4.3 appSpecificData

The appSpecificData element may be used to indicate the existence of embedded private application data within the described audio object. The appSpecificData element is of type appSpecificDataType as described in 4.4.3.1. When present, the value for the appSpecificData element shall be the name and version of the software application that deposited the data in the described audio object. The element is repeatable to allow for the possibility that multiple applications may have touched the described audio object, each depositing its own private data. A practical example of this data is the APPL chunk of the AIFF specification. If the audio object does not contain private application data then the appSpecificData element shall be omitted.

4.4.3.1 appSpecificDataType

The appSpecificDataType stores the name of the application that has deposited private data into the audio object as a data string. There is a single required attribute, appVersion, which stores the version string of the application as a data string.

4.4.4 audioDataEncoding

The audioDataEncoding element shall be used to indicate the encoding scheme used when encoding occurred for the described audio object. For example, at the time of this writing, the majority of digital audio recordings will have a value of 'PCM'.  If the described audio object does not contain digital audio data, then the audioDataEncoding  element shall be omitted.
4.4.5 byteOrder

The byteOrder element shall be used to indicate the ‘endianess’ of the digital audio data contained within the described audio object. The byteOrder element is of type byteOrderType as described in 4.4.5.1. If the described audio object does not contain digital audio data, the byteOrder element shall be omitted.

4.4.5.1 byteOrderType

The byteOrderType is a list of restricted string values that shall be used to indicate the byte order of the audio object. The possible values are:

	LITTLE_ENDIAN

	BIG_ENDIAN


4.4.6 firstSampleOffset

The firstSampleOffset element shall be used to declare the number of bytes that exist within the described audio object immediately prior to the first byte of audio data. The value shall be expressed as a long integer. If the described audio object has no header data, firstSampleOffset shall have a value of 0. If the described audio object does not contain digital audio data, the firstSampleOffset shall be omitted. 
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4.4.7 audioDataBlockSize

The audioDataBlockSize element shall be used to indicate the size of each data block of the described audio object in bytes. If a data blocking scheme was not used in the creation of the described audio object, or the audio object does not contain digital audio data, the audioDataBlockSize element shall be omitted.[image: image2.wmf]
4.4.8 firstValidByteOfBlock

The firstValidByteOfBlock element shall be used with the lastValidByteOfBlock and the audioDataBlockSize elements to describe a region of valid audio samples within the block when non-audio data is also included within the audio data block. If firstValidByteOfBlock is present then the lastValidByteOfBlock and audioDataBlockSize elements shall be required. The firstValidByteOfBlock element shall give the local address within the block of the first byte of the first audio sample. The local address range shall be understood to range from byte 0 to byte audioDataBlockSize  - 1. If the digital audio data does not interleave non-audio data or the described audio object does not contain digital audio data, the firstValidByteOfBlock shall be omitted.
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4.4.9 lastValidByteOfBlock

The lastValidByteOfBlock element shall be used with the firstValidByteOfBlock and the audioDataBlockSize elements to describe a region of valid audio samples within the block when non-audio data is also included within the audio data block. If lastValidByteOfBlock is present then the firstValidByteOfBlock and audioDataBlockSize elements shall be required. The lastValidByteOfBlock element shall give the local address within the block of the last byte of the last audio sample. The local address range shall be understood to range from byte 0 to byte audioDataBlockSize  - 1. If the digital audio data does not interleave non-audio data or the described audio object does not contain digital audio data, the lastValidByteOfBlock shall be omitted.

4.4.10 use

The use element shall be used to indicate the role of the described audio object in the library or archive.  The use element is of type useType as described in 4.4.10.1. The use element is required.

4.4.10.1 useType

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	useType
	useTypeType
	1
	1
	ATTRIBUTE
	NONE

	otherType
	string
	0
	1
	ATTRIBUTE
	NONE


The useType type is comprised of two attributes that together indicate the role of the audio object. The useType attribute is of type useTypeType as described in 4.4.10.2. The otherType attribute is a free text string description of the objects role. The otherType attribute is only used when the useType attribute is set to the value OTHER. When useType is set to any value other than OTHER, the otherType attribute shall be omitted.

4.4.10.2 useTypeType

The useTypeType is a list of restricted string values that shall be used to indicate the use of the audio object. If OTHER is set as the value, then the otherType attribute (see 4.4.10.1) shall indicate the use of the audio object.

	ORIGINAL_MASTER

	PRESERVATION_MASTER

	PRODUCTION_MASTER

	SERVICE

	PREVIEW

	OTHER


4.4.11 primaryIdentifier

The primaryIdentifier element shall be used to indicate the single primary key that is used to identify the described audio object. The primaryIdentifier element is of type identifierType (see 4.4.11.1).
4.4.11.1 identifierType

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	identifierType
	identifierTypeType
	1
	1
	ATTRIBUTE
	NONE

	idOtherType
	string
	0
	1
	ATTRIBUTE
	NONE


The identifierType data type takes a string representation of the described object's identifier. The identifierType includes one required and one optional attribute. The identfierType attribute (see 4.4.11.2) shall be used to give the kind of identifier in use. The idOtherType attribute is a free text string description of the identifier type. The idOtherType attribute is only used when the identifierType attribute is set to the value OTHER. When identifierType is set to any value other than OTHER, the idOtherType attribute shall be omitted.

4.4.11.2 identifierTypeType

The identifierTypeType is a list of restricted string values that shall be used to indicate the identifier type. If OTHER is set as the value, then the idOtherType attribute (see 4.2.12.1) shall indicate the identifier type.

	UMID

	FILE_NAME

	SHELF_NUMBER

	OTHER


4.4.12 secondaryIdentifier

The secondaryIdentifier element may be used to declare additional identifiers of the described audio object. An unlimited number of secondaryIdentifiers can be given. The secondaryIdentifier is of type identifierType (see 4.4.11.1). If the described audio object has no additional identifiers, then secondaryIdentifier shall be omitted.

4.4.13 fileChecksum

The fileChecksum element shall be used to store a digital signature of the described audio object for the purpose of data integrity verification. The element is of type checksumType as described in 4.4.13.1. If the described digital audio object is not file-based, the checksum element shall be omitted.

4.4.13.1 checksumType

The checksumType data type is comprised of three required sub-elements. They are:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	checksumValue
	string
	1
	1
	ELEMENT
	NONE

	checksumKind
	checksumKindType
	1
	1
	ELEMENT
	NONE

	checksumCreateDate
	dateTime
	1
	1
	ELEMENT
	NONE


4.4.13.1.1 checksumValue

The checksumValue element contains a string indicating the checksum signature of the audio object.

4.2.13.1.2 checksumKind

The checksumKind element contains a string indicating the algorithm used to generate the signature in the checksumValue element (see 4.4.13.1.1).

4.4.13.1.2.1 checksumKindType

The checksumKindType is a list of restricted string values that shall be used to indicate the checksum algorithm. 

	CRC

	MD5

	SHA-1


4.4.13.1.3 checksumCreateDate

The checksumCreateDate element indicates the time and date the signature in the checksum value element (see 4.4.13.1.1) was generated. 

4.4.14 soundDataChecksum

The soundDataChecksum element shall be used to store a digital signature of the described audio object's sound data for the purpose of data integrity verification. This checksum differs from the fileChecksum element which describes the entire file. When computing the checksum of the sound data, header information shall be excluded from the calculation, including any chunk header information associated with a sound data chunk itself. The element is of type checksumType as described in 4.4.13.1. If the described digital audio object is not file-based, the checksum element shall be omitted.
4.4.14 objectLink

The objectLink element may be used to provide an actionable link to the described audio object. The objectLink element is of type locStringType (see 4.4.14.1).

4.4.14.1 locStringType

The locStringType data type is a wrapper for the w3c xlink simple link attribute group. Further information about xlink may be found at http://www.w3.org/TR/xlink/.
4.4.15 face

Each audio object shall have one or more face elements. A face is a group of one or more streams (audio channels or tracks, depending on the terminology, associated with a particular format) grouped together within the audio object, which play synchronously. 

For example:

Side one of a long-playing record would be described using the face element. The record itself would have a total of two faces; 

Both tape tracks of a half inch 2-track open reel tape would be described using one face element when the content is stereo or two-channel monophonic; 

A quarter track, four-track tape would be described using four face elements, one for each flip of the tape, each face having one stream and being monophonic. 

Please note that erratic recording practices such as varying track formats used within a single tape will present a more complex implementation of the face element. Please take this into consideration when faced with such an event.
This element is of faceType data type (see 4.4.15.1).

4.4.15.1 faceType

The faceType data type is a subclass of the objectType element (see 4.3) and as such inherits the ID attribute. Additionally, it contains two required elements and three required attributes:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	timeline
	tcf:timeRangeType
	1
	1
	ELEMENT
	NONE

	region
	faceRegionType
	1
	Unbounded
	ELEMENT
	NONE

	direction
	directionType
	1
	1
	ATTRIBUTE
	NONE

	audioObjectRef
	IDREF
	1
	1
	ATTRIBUTE
	NONE

	label
	String
	1
	1
	ATTRIBUTE
	NONE

	ID
	ID
	1
	1
	ATTRIBUTE
	NONE


4.4.15.2 timeline

The timeline element shall be used to indicate the duration and the time-stamp of the start of audio for the enclosing face element. The timeline is comprised of two sub-elements, duration and startTime, which are described in Appendix _XX_, "TCF-XML, Time-code Character Format – XML implementation". Each face element shall have its own distinct timeline element, separate and apart from all other face elements.  The length of all of the audio for the described audio object may be calculated by adding the durations of all the face elements contained within the audio object.

4.4.15.3 region

Each face element shall have one or more region elements. The region element is used to divide a face element into one or more segments, which are distinguished from one another by a change in format within the described audio object's face. 

For example, if an open reel tape plays at 15 IPS for 10 minutes and then switches to 7.5 IPS for the remainder of the tape, that change would be described by having two region elements within the face element. 

The region element is of the faceRegionType data type described in 4.4.15.3.1.

4.4.15.3.1 faceRegionType

The faceRegionType data type is a subclass of the objectType element (see 4.3), and as such inherits the ID attribute. Additionally it contains the following elements and attributes:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	timeRange
	tcf:timeRangeType
	1
	1
	ELEMENT
	NONE

	numChannels
	nonNegativeInteger
	1
	1
	ELEMENT
	NONE

	conditionNote
	conditionNoteType
	0
	Unbounded
	ELEMENT
	NONE

	securityNote
	string
	0
	Unbounded
	ELEMENT
	NONE

	stream
	streamType
	0
	Unbounded
	ELEMENT
	NONE

	formatRef
	IDREF
	1
	1
	ATTRIBUTE
	NONE

	faceRef
	IDREF
	1
	1
	ATTRIBUTE
	NONE

	label

	string
	1
	1
	ATTRIBUTE
	NONE

	ID
	ID
	1
	1
	ATTRIBUTE
	NONE


4.4.15.3.2 timeRange

The timeRange element shall be used to indicate the duration and the time-stamp of the start of audio for the enclosing region element. The timeRange is comprised of two sub-elements, duration and startTime, which are described in Appendix _XX_, "TCF-XML, Timecode Character Format – XML implementation." Both the startTime and duration of the region element's timeRange are relative to the timeline element of the enclosing face element. The value of the sum of the region element's startTime and its duration may not exceed the value of the sum of the enclosing face element's startTime and duration. Likewise the value of the region elements startTime element shall not be less than the value of the enclosing face elements startTime.

The timeRange elements of two adjacent region elements may overlap to indicate a gradual transition of one format to another. In the case of such a transition, the duration of the first region shall be set to include the full transition period while the startTime of the second region shall be set to the beginning of the format transition.
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4.4.15.3.3 numChannels

The numChannels element shall be used to declare the number of audio streams present in the enclosing face element.  The number of channels is represented as a non-negative integer.

4.4.15.3.4 conditionNote

The conditionNote element may be used to describe the condition of the described audio object. The conditionNote element is of type conditionNoteType (see 4.5.15.3.4.1). This element may be repeated to create as many distinct notes as necessary.  When this element appears within a faceRegionType, the note applies to all of the audio described by that faceRegionType.

4.4.15.3.4.1 conditionNoteType

The conditionNoteType data type is comprised of two sub-elements. The note element is required and is described in 4.4.15.3.4.2. The noteTimeRange element is optional and is described in 4.4.15.3.4.3.

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	note
	string
	1
	1
	ELEMENT
	NONE

	noteTimeRange
	timeRangeType
	0
	1
	ELEMENT
	NONE

	creationDate
	dateTime
	1
	1
	ELEMENT
	NONE


4.4.15.3.4.2 note

The note element is a data string indicating the description of the condition of the audio object or when accompanied by the noteTimeRange element (see 4.4.15.3.4.3), is a description of the audio object between two points in the audio objects time-line.

4.4.15.3.4.3 noteTimeRange

The noteTimeRange element shall be used to indicate the duration and the time-stamp of the start of audio for the enclosing conditionNote element. The timeRange is comprised of two sub-elements, duration and startTime, which are described in Appendix _XX_, "TCF-XML, Timecode Character Format – XML implementation". Both the startTime and duration of the region element's noteTimeRange are relative to the timeline element of the enclosing face element. The value of the sum of the noteTimeRange element's startTime and its duration may not exceed the value of the sum of the enclosing face element's startTime and duration. Likewise the value of the noteTimeRange startTime element shall not be less than the value of the enclosing face elements startTime.

4.4.15.3.5 securityNote

The securityNote element may be used to indicate the presence of any security measures embedded within the described audio object. If multiple measures exist, one securityNote element shall be used for each individual measure. If no security measures are present or the existence of any is unknown, then the securityNote shall be omitted.

4.4.15.3.6 stream

The stream element represents an individual channel of audio information contained within the described audio object. Each region element shall have one or more stream elements. If the described audio object contains interleaved audio channels, those channels shall be documented as individual streams. Note, that if you have multiple audio files that represent multi-channel audio, then each file is a separate audio object. The stream element is of the streamType data type (see 4.4.15.3.6.1).

4.4.15.3.6.1 streamType

The streamType data type is a subclass of the objectType element (see 4.3) and as such inherits the ID attribute. Additionally it contains the following elements and attributes:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	ChannelAssignment
	channelAssignmentType
	1
	1
	ELEMENT
	NONE

	conditionNote
	conditionNoteType
	0
	Unknown
	ELEMENT
	NONE

	label
	String
	1
	1
	ATTRIBUTE
	NONE

	raceRegionRef
	IDREF
	1
	1
	ATTRIBUTE
	NONE

	ID
	ID
	1
	1
	ATTRIBUTE
	NONE


4.4.15.3.6.2 channelAssignment

The channelAssignment element shall be used to indicate the area of the audio sound stage occupied by the enclosing stream element.  The channelAssignment element is of the channelAssignmentType data type (see 4.4.15.3.6.2.1).

4.4.15.3.6.2.1 channelAssignmentType

The channelAssignmentType data type contains two required attributes:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	channelNum
	nonNegativeInteger
	1
	1
	ATTRIBUTE
	NONE

	leftRightPosition
	decimal
	1
	1
	ATTRIBUTE
	0

	frontRearPosition
	decimal
	1
	1
	ATTRIBUTE
	0


4.4.15.3.6.2.2 channelNum

The channelNum attribute contains a non-negative integer that indicates which channel the enclosing stream element represents within the audio object. A natural numbering scheme should be applied to the channelNum attribute based on the described audio object. For example, when describing a 24-track tape, the first channelNum would be 1. In the case of digital file-based audio objects, the first channelNum should be 0. Each channelNum within an instance document shall be unique.

4.4.15.3.6.2.3 leftRightPosition

The leftRightPosition attribute is a decimal indicating the pan position within the audio sound stage that the enclosing stream should nominally occupy during audio playback within the left-right axis. For panning within a single left-right axis (such as in the case of stereo speakers), the position is specified by a linear displacement to the left or right. Positive values shall indicate a displacement to the right (where +100.0 is fully right); negative values shall indicate a displacement to the left (where –100.0 is fully left). A default value of 0.0 shall indicate that the audio is panned to the center.
4.4.15.3.6.2.4 frontRearPosition

The frontRearPosition attribute is a decimal indicating the pan position within the audio sound stage that the enclosing stream should nominally occupy during audio playback within the front-back axis. Front-to-rear position shall be specified by linear displacement from the front (0.0) to the rear (200.0). A default value of 0.0 shall indicate that the audio is panned to the front.
4.4.15.3.6.3 conditionNote

For a description of the conditionNote element see 4.4.15.3.4. When the conditionNote element appears directly within a stream element, the note information given shall apply only to the stream in which it is enclosed.

4.4.15.3.6.4 label

The label attribute shall be used to name the element in which it appears. This label should be displayed to the user through a software interface to aid in the identification of the document section.

4.4.15.3.6.5 faceRegionRef

The faceRegionRef attribute shall reference (point to) the ID attribute of the enclosing region element. This attribute provides a back pointer to the stream's owner for use by software systems.

4.4.15.3.7 formatRef

The formatRef attribute shall reference (point to) the ID attribute of the formatRegion element (see 4.4.16.2) associated with the region element. 

4.4.15.3.8 faceRef

The faceRef attribute shall reference (point to) the ID attribute of the enclosing face element. This attribute provides a back pointer to the region's owner for use by software systems.

4.4.15.3.9 label

(See 4.4.15.3.6.4).

4.4.15.4 direction

The direction attribute shall be used to indicate the orientation of the face with respect to the audio object itself. The attribute is of the directionType data type (see 4.2.17.4.1).

4.4.15.4.1 directionType

The directionType is a list of restricted string values that shall be used in the direction element (see 4.4.15.4). The possible values are:

	FRONT

	BACK

	FORWARD

	REVERSE

	A_PASS

	B_PASS

	C_PASS

	D_PASS

	NONE


The most natural term for the audio object should be used.  

The values FRONT and BACK may be used for audio objects that are naturally two sided. For example, a long-playing record.

The values FORWARD and REVERSE may be used for audio objects that encode their audio along the length of the object rather than on its side. Such objects often can be reversed and played in the opposite direction.

The values A_PASS, B_PASS, C_PASS and D_PASS are much the same as FORWARD and REVERSE, but are more descriptive of an audio object which may be reversed over and over again to playback different audio on each pass. (i.e. quarter track four track open reel tapes).

The value NONE is provided for audio objects such as digital files that have no physical structure for the face element to relate to.

4.4.15.5 audioObjectRef

The audioObjectRef attribute shall reference (point to) the ID attribute of the enclosing audioObject element. This attribute provides a back pointer to the face's owner for use by software systems.

4.4.15.6 label

(See 4.4.15.3.6.4).

4.4.16 formatList

The formatList element shall contain all of the formatRegion elements (see 4.4.16.2) that are contained in the instance document. The formatList element is of type formatRegionListType data type (see 4.4.16.1).

4.4.16.1 formatRegionListType

The formatRegionListType is a container for all of the formatRegion elements (see 4.4.16.2) in the instance document.

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	formatRegion
	formatRegionType
	1
	unbounded
	ELEMENT
	NONE


4.4.16.2 formatRegion

The formatRegion element shall be used to indicate format information about the described audio object.  The formatRegion elements are coupled to region elements through ID – IDREF relationships. A single formatRegion may be used to describe the format of more than one region. However, each region shall only be associated with a single formatRegion. This arrangement allows a single formatRegion to be used by multiple regions within the audioObject. For example if a tape plays at speed A and then speed B and then returns to speed A, only two formatRegions are required.
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The formatRegion element is of type baseFormatRegionType data type (see 4.4.16.3).

4.4.16.3 baseFormatRegionType

The baseFormatRegion data type is a subclass of the objectType element (see 4.3) and as such inherits the ID attribute. It is itself a super-class for  the analogTapeFormatRegionType, digitalTapeFormatRegionType, analogDiscFormatRegionType, opticalDiscFormatRegionType, wireFormatRegionType, cylinderFormatRegionType and formatRegionType data types.
4.4.16.4 formatRegionType

The formatRegion data type is a subclass of the objectType element (see 4.3) and as such inherits the ID attribute. Additionally it contains the following elements and attributes:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	physicalProperties
	physicalPropertiesType
	0
	1
	ELEMENT
	NONE

	Speed
	speedType
	0
	1
	ELEMENT
	NONE

	bitDepth
	positiveInteger
	0
	1
	ELEMENT
	NONE

	sampleRate
	double
	0
	1
	ELEMENT
	NONE

	wordSize
	positiveInteger
	0
	1
	ELEMENT
	NONE

	trackLayout
	string
	0
	1
	ELEMENT
	NONE

	grooveOrientation
	grooveOrientationType
	0
	1
	ELEMENT
	NONE

	grooveWidth
	grooveWidthType
	0
	1
	ELEMENT
	NONE

	grooveCreationMethod
	grooveCreationMethodType
	0
	1
	ELEMENT
	NONE

	soundField
	string
	0
	1
	ELEMENT
	NONE

	noiseReduction
	string
	0
	1
	ELEMENT
	NONE

	equalization
	string
	0
	1
	ELEMENT
	NONE

	bitrateReduction
	bitrateReductionType
	0
	Unbounded
	ELEMENT
	NONE

	Label
	string
	1
	1
	ATTRIBUTE
	NONE

	ownerRef
	IDREFS
	1
	1
	ATTRIBUTE
	NONE


4.4.16.4.1 physicalProperties
(See 4.4.2). When the physicalProperties element appears at this level of the document, its scope is limited to the face and region of the audio object that are associated with this formatRegion.

4.4.16.4.2 speed

The speed element may be used to indicate the playback speed of the described audio object.  The speed element is of type speedType data type (see 4.4.16.4.2.1). If the concept of playback speed does not apply to the described audio object, then the speed element shall be omitted. Note that playback speed is not the same as sample-rate and that the speed element should not be used to record a sample-rate value.

4.4.16.4.2.1 speedType

The speedType data type is comprised of the following three sub-elements:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	speedDesignated
	speedMeasurementType
	1
	1
	ELEMENT
	NONE

	varispeedAdjustment
	speedMeasurementType
	0
	1
	ELEMENT
	NONE

	speedNote
	string
	0
	1
	ELEMENT
	NONE


4.4.16.4.2.2 speedMeasurementType

Elements of type speedMeasurementType store the measurement value as a decimal number. In addition, they contain a single required attribute of type speedMeasurementUnitsType that shall be used to indicate in which scale the measurement value is given.

4.4.16.4.2.3 speedMeasurementUnitsType

The speedMeasurementUnitsType is a list of restricted string values that may be used to indicate the scale in which a particular measurement value is given. The possible values are:

	Millimeters per second

	Centimeters per second

	Meters per second

	Revolutions per minute

	Percent

	Semi-tones

	Inches per second 

	Feet per second


Although US units are provided to accommodate instances where there exists a large backlog of data in that format, it is recommended that measurements be given using the metric system where practical.

4.4.16.4.2.4 speedDesignated

The speedDesignated element shall be used to indicate the nominal playback speed for the described audio object.  The speedDesignated element is of type speedMeasurementType (see 4.4.16.4.2.2).

4.4.16.4.2.5 varispeedAdjustment

The varispeedAdjustment element shall be used to record any required refinement of the nominal playback speed for the described audio object. The varispeedAdjustment element is of type speedMeasurementType (see 4.4.16.4.2.2).

4.4.16.4.2.6 speedNote

The speedNote element may be used to record descriptive text string about the playback speed requirements for the described audio object.

4.4.16.4.3 bitDepth

The bitDepth element shall declare the number of bits per sample for the audio content of the described audio object. If the object does not contain digital audio data, then the bitDepth element shall be omitted. Note that some audio formats wrap an audio sample in a larger word size than required for the sample data itself. This element describes the actual number of bits of the sample, whereas wordSize (see 4.4.16.4.5) describes the number of bytes used to contain the sample.

4.4.16.4.4 sampleRate

The sampleRate element shall be used to indicate the sample-rate of the audio data for the described audio object. Sample-rate is the number of samples that occur in a one second period for a single channel of audio.  If the audio object does not contain digital audio data, then the sampleRate element shall be omitted.

4.4.16.4.5 wordSize

The wordSize element shall be used to indicate how many bytes are used to represent a single audio sample. If the described audio object does not contain digital audio data, then the wordSize element shall be omitted.

4.4.16.4.6 trackLayout

The trackLayout element shall be used to describe the canonical track arrangement for tape-based audio objects. For example, "half track stereo". If the described audio object is not a tape format then the trackLayout element shall be omitted. 

4.4.16.4.7  grooveOrientation

The grooveOrientation element may be used to indicate that a disc recording audio object's groove is either LATERAL or VERTICAL. If the groove orientation is unknown or the described audio object is not a disc recording, the grooveOrientation element shall be omitted. The grooveOrientation element is of type grooveOrientationType as described in 4.4.16.4.7.1.
4.4.16.4.7.1 grooveOrientationType

The grooveOrientationType is a list of restricted string values that shall be used to indicate the groove orientation. The possible values are:

	LATERAL

	VERTICAL


4.4.16.4.8 grooveWidth

The grooveWidth element may be used to indicate the width of a disc recording’s groove. The grooveWidth element is comprised of two required sub-elements, which give the minimum and maximum width of the groove respectively. If the groove width is unknown or the described audio object is not a disc recording, the grooveWidth element shall be omitted.

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	min
	measurementType
	1
	1
	ELEMENT
	NONE

	max
	measurementType
	1
	1
	ELEMENT
	NONE


4.4.16.4.8.1 min

The min element indicates the minimum distance observed between the groove walls of the recording.
4.4.16.4.8.2 max

The max element indicates the maximum distance observed between the groove walls of the recording.
4.4.16.4.9 grooveCreationMethod

The grooveCreationMethod element may be used to indicate whether a groove was DIRECT_CUT or created through an INJECTION_MOULDING process.

	DIRECT_CUT

	PRESS_MOULDED


4.4.16.4.10 soundField

The soundField element shall be used to declare the overall soundstage to which the described audio object belongs. Valid values are MONO, STEREO, and SURROUND.  When multi-channel audio is divided into separate files, the soundField element shall describe the full soundstage. For example, it is possible to have a single stream file that represents the left channel of a STEREO soundField.
4.4.16.4.11 noiseReduction

The noiseReduction element shall be used to indicate any inherent noise reduction processing that must be applied to the described audio object during playback to properly recover the recorded sound. This element shall not be used to describe de-noising operations that may have been applied to the audio object. If no noise reduction decoding is necessary for proper playback of the described audio object, then the noiseReduction element shall be omitted. 

4.4.16.4.12 equalization

The equalization element shall be used to indicate any inherent equalization curve that must be applied to the described audio object during playback to properly recover the recorded sound. Where possible, this information should be given by its internationally recognized standard name. If no equalization is required for proper playback of the described audio object, then the equalization element shall be omitted.

4.4.16.4.13 bitrateReduction

The bitrateReduction element shall be used to indicate that the audio data contained within the described audio object has been processed to reduce its bit rate. Some audio objects may contain multiple versions of the audio data, each optimized for a different bit-rate. For such audio objects, the bitrateReduction element shall be repeated once for each version of audio data. If the audio data of the described audio object has not been processed to reduce the bit-rate, then the bitrateReduction element shall be omitted.  The bitrateReduction element is of type bitrateReductionType (see 4.4.16.4.11.1).

4.4.16.4.13.1 bitrateReductionType

The bitrateReductionType data type is comprised of the following sub-elements:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	codecName
	String
	1
	1
	ELEMENT
	NONE

	codecNameVersion
	String
	1
	1
	ELEMENT
	NONE

	codecCreatorApplication
	String
	1
	1
	ELEMENT
	NONE

	codecCreatorApplicationVersion
	String
	1
	1
	ELEMENT
	NONE

	codecQuality
	codecQualityType
	1
	1
	ELEMENT
	NONE

	dataRate
	String
	1
	1
	ELEMENT
	NONE

	dataRateMode
	dataRateModeType
	1
	1
	ELEMENT
	NONE


4.4.16.4.13.2 codecName

The codecName element shall be used to give the name of the codec with which the audio data has been processed.

4.4.16.4.13.3 codecNameVersion

The codecNameVersion shall be used to give the version string of the codec instance with which the audio data was processed.

4.4.16.4.13.4 codecCreatorApplication

The codecCreatorApplication shall be used to identify the software application used to encode the described audio objects audio data.

4.4.16.4.13.5 codecCreatorApplicationVersion

The codecCreatorApplicationVersion shall be used to identify the version string of the application specified by codecCreatorApplication (See 4.4.16.4.10.4).

4.4.16.4.13.6 codecQuality

The codecQuality element indicates whether the codec that has been applied to the audio object is lossy or lossless. This element is of type codecQualityType (see 4.4.16.4.10.6.1).

4.4.16.4.13.6.1 codecQualityType

The codecQualityType is a list of restricted string values that are used to indicate whether a codec is lossy or lossless. The possible values are:

	LOSSY

	CODE_REGENERATING


4.4.16.4.13.7 dataRate

The dataRate element shall be used to give the bit-rate that the described audio objects audio data has been processed to achieve. 

4.4.16.4.13.8 dataRateMode

The dataRateMode shall be used to indicate that the described audio objects audio data has been processed to achieve a FIXED ( constant bit rate ) or a VARIABLE ( variable bit rate).  This element is of type dataRateModeType (see 4.4.16.4.10.8.1).

4.4.16.4.13.8.1 dataRateModeType

The dataRateModeType is a list of restricted string values that are used to indicate whether a codec is constant bit-rate or variable bit-rate. The possible values are:

	FIXED

	VARIABLE


4.4.16.4.13 label

(See 4.4.15.3.6.4).

4.4.16.4.14 ownerRef

The ownerRef attribute shall contain a list of IDREFS attributes for the region elements with which the formatRegion is associated. This attribute provides a list of back pointers for use by software systems.

4.4.16.5 analogTapeFormatRegionType

The analogTapeFormatRegion data type is a subclass of the baseFormatRegionType element (see 4.3) and as such inherits the ID attribute. Additionally it contains the following elements and attributes:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	physicalProperties
	physicalPropertiesType
	0
	1
	ELEMENT
	NONE

	speed
	speedType
	0
	1
	ELEMENT
	NONE

	trackLayout
	string
	0
	1
	ELEMENT
	NONE

	soundField
	string
	0
	1
	ELEMENT
	NONE

	noiseReduction
	string
	0
	1
	ELEMENT
	NONE

	equalization
	string
	0
	1
	ELEMENT
	NONE

	label
	string
	1
	1
	ATTRIBUTE
	NONE

	ownerRef
	IDREFS
	1
	1
	ATTRIBUTE
	NONE


This data type is provided as a convenience to the implementer of this standard. It provides a subset of elements and attributes from the formatRegionType data type that is useful when documenting an analog audio tape recording.

4.4.16.6 digitalTapeFormatRegionType
The digitalTapeFormatRegion data type is a subclass of the baseFormatRegionType element (see 4.3) and as such inherits the ID attribute. Additionally it contains the following elements and attributes:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	physicalProperties
	physicalPropertiesType
	0
	1
	ELEMENT
	NONE

	speed
	speedType
	0
	1
	ELEMENT
	NONE

	bitDepth
	positiveInteger
	0
	1
	ELEMENT
	NONE

	sampleRate
	double
	0
	1
	ELEMENT
	NONE

	wordSize
	positiveInteger
	0
	1
	ELEMENT
	NONE

	trackLayout
	string
	0
	1
	ELEMENT
	NONE

	soundField
	string
	0
	1
	ELEMENT
	NONE

	bitrateReduction
	bitrateReductionType
	0
	Unbounded
	ELEMENT
	NONE

	label
	string
	1
	1
	ATTRIBUTE
	NONE

	ownerRef
	IDREFS
	1
	1
	ATTRIBUTE
	NONE


This data type is provided as a convenience to the implementer of this standard. It provides a subset of elements and attributes from the formatRegionType data type that is useful when documenting a digital audio tape recording.

4.4.16.7 analogDiscFormatRegionType
The analogDiscFormatRegion data type is a subclass of the baseFormatRegionType element (see 4.3) and as such inherits the ID attribute. Additionally it contains the following elements and attributes:

	NAME
	DATA TYPE

	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	physicalProperties
	physicalPropertiesType
	0
	1
	ELEMENT
	NONE

	speed
	speedType
	0
	1
	ELEMENT
	NONE

	grooveOrientation
	grooveOrientationType
	0
	1
	ELEMENT
	NONE

	grooveWidth
	grooveWidthType
	0
	1
	ELEMENT
	NONE

	grooveCreationMethod
	grooveCreationMethodType
	0
	1
	ELEMENT
	NONE

	soundField
	string
	0
	1
	ELEMENT
	NONE

	noiseReduction
	string
	0
	1
	ELEMENT
	NONE

	equalization
	string
	0
	1
	ELEMENT
	NONE

	label
	string
	1
	1
	ATTRIBUTE
	NONE

	ownerRef
	IDREFS
	1
	1
	ATTRIBUTE
	NONE


This data type is provided as a convenience to the implementer of this standard. It provides a subset of elements and attributes from the formatRegionType data type that is useful when documenting an analog sound disc recording.

4.4.16.8 opticalDiscFormatRegionType
The opticalDiscFormatRegion data type is a subclass of the baseFormatRegionType element (see 4.3) and as such inherits the ID attribute. Additionally it contains the following elements and attributes:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	physicalProperties
	physicalPropertiesType
	0
	1
	ELEMENT
	NONE

	speed
	speedType
	0
	1
	ELEMENT
	NONE

	bitDepth
	positiveInteger
	0
	1
	ELEMENT
	NONE

	sampleRate
	double
	0
	1
	ELEMENT
	NONE

	wordSize
	positiveInteger
	0
	1
	ELEMENT
	NONE

	soundField
	string
	0
	1
	ELEMENT
	NONE

	bitrateReduction
	bitrateReductionType
	0
	Unbounded
	ELEMENT
	NONE

	label
	string
	1
	1
	ATTRIBUTE
	NONE

	ownerRef
	IDREFS
	1
	1
	ATTRIBUTE
	NONE


This data type is provided as a convenience to the implementer of this standard. It provides a subset of elements and attributes from the formatRegionType data type that is useful when documenting an optical sound disc recording. 

Note that for the purposes of this standard, a CDR or DVD with wave files on it is not an audio object and thus should not be described in this way. Rather, the wave files should each be described in their own audio object instance documents. A red book audio CD or a DVD-A disc on the other hand are stand alone audio objects and should be described using the opticalDiscFormatRegion data type.

4.4.16.9 wireFormatRegionType
The wireFormatRegion data type is a subclass of the baseFormatRegionType element (see 4.3) and as such inherits the ID attribute. Additionally it contains the following elements and attributes:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	physicalProperties
	physicalPropertiesType
	0
	1
	ELEMENT
	NONE

	speed
	speedType
	0
	1
	ELEMENT
	NONE

	soundField
	string
	0
	1
	ELEMENT
	NONE

	label
	string
	1
	1
	ATTRIBUTE
	NONE

	ownerRef
	IDREFS
	1
	1
	ATTRIBUTE
	NONE


This data type is provided as a convenience to the implementer of this standard. It provides a subset of elements and attributes from the formatRegionType data type that is useful when documenting a wire recording.

4.4.16.10 cylinderFormatRegionType
The cylinderFormatRegion data type is a subclass of the baseFormatRegionType element (see 4.3) and as such inherits the ID attribute. Additionally it contains the following elements and attributes:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	physicalProperties
	physicalPropertiesType
	0
	1
	ELEMENT
	NONE

	speed
	speedType
	0
	1
	ELEMENT
	NONE

	grooveOrientation
	grooveOrientationType
	0
	1
	ELEMENT
	NONE

	grooveWidth
	grooveWidthType
	0
	1
	ELEMENT
	NONE

	grooveCreationMethod
	grooveCreationMethodType
	0
	1
	ELEMENT
	NONE

	soundField
	string
	0
	1
	ELEMENT
	NONE

	label
	string
	1
	1
	ATTRIBUTE
	NONE

	ownerRef
	IDREFS
	1
	1
	ATTRIBUTE
	NONE


This data type is provided as a convenience to the implementer of this standard. It provides a subset of elements and attributes from the formatRegionType data type that is useful when documenting a cylinder recording.

4.4.17 objectCreationDate

The objectCreationDate element shall be used to declare the time and date the audio object that the metadata instance document describes, was created. Note that this may or may not be the date that the content itself was first recorded as copies/derivatives may be recorded or produced at a later date than the source recording.
4.4.17 title

The title attribute may be used to declare the title the object owner associates with the described audio object.

4.4.18 analogDigitalFlag

The analogDigitalFlag attribute shall be used to indicate the nature of the described audio object.  The analogDigitalFlag attribute is of type analogDigitalFlagType (see 4.4.18.1).

4.4.18.1 analogDigitalFlagType

The analogDigitalFlagType is a list of restricted string values that are used to indicate whether an audio object is analog, digital with a permanent physical structure or a digital file. The possible values are:

	ANALOG

	PHYS_DIGITAL

	FILE_DIGITAL


PHYS_DIGITAL shall be understood to be any digital audio object that is inseparable from its physical components, whereas FILE_DIGITAL is a digital audio object inherently designed to be independent of its physical housing.
4.4.19 generation

The generation attribute may be used to indicate what generational version of the original work the described audio object represents. 

4.4.20 disposition

The disposition attribute shall be used to indicate the final disposition of the described audio object. This element may be used to indicate, for example, that the object has been filed in a media vault, or discarded.

4.4.21 schemaVersion

The schemaVersion is a fixed version string for this audio object schema. 

5 TCF-XML, Time-code Character Format - XML implementation 

5.1 Background

A full explanation of Time-code character format (TCF) can be found in AES-31-3. This implementation is functionally equivalent. However, the implementation of  TCF needs to be made safe for use in an XML document due to limitations of use of certain ascii characters.  This implementation takes the information contained in a TCF string and packs it into a complex object type expressed in XML.

5.2 timeCodeCharacterFormatType

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	hours
	integer
	1
	1
	ELEMENT
	NONE

	minutes
	integer
	1
	1
	ELEMENT
	NONE

	seconds
	integer
	1
	1
	ELEMENT
	NONE

	frames
	nonNegativeInteger
	1
	1
	ELEMENT
	NONE

	samples
	samplesType
	0
	1
	ELEMENT
	NONE

	filmFraming
	filmFramingType
	1
	1
	ELEMENT
	NONE

	frameCount
	frameCountType
	1
	1
	ATTRIBUTE
	NONE

	timeBase
	timeBaseType
	1
	1
	ATTRIBUTE
	NONE

	videoField
	videoFieldType
	1
	1
	ATTRIBUTE
	NONE

	countingMode
	countingModeType
	1
	1
	ATTRIBUTE
	NONE


5.2.1 hours

An integer representing the hours field of the TCF value.

5.2.2 minutes

An integer representing the minutes field of the TCF value.

5.2.3 seconds

An integer representing the seconds field of the TCF value.

5.2.4 frames

A non-negative integer representing the frames field of the TCF value.

5.2.5 samples

Represents the sample remainder field of the TCF value and the sample rate indicator from the TCF value. This element is of type samplesType data type (see 5.2.1.1).

5.2.5.1 samplesType

The samplesType consists of one required element and one required attribute:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	numberOfSamples
	nonNegativeInteger
	1
	1
	ELEMENT
	NONE

	sampleRate
	sampleRateType
	1
	1
	ATTRIBUTE
	NONE


5.2.5.2 numberOfSamples

The numberOfSamples element indicates the value of the TCF sample remainder field.

5.2.5.3 sampleRate

The sampleRate attribute indicates the value of the TCF sample-rate indicator. The sampleRate attribute is of type sampleRateType (see 5.2.1.3.1).

5.2.5.3.1 sampleRateType

The sampleRateType is a list of restricted string values that are used to indicate the TCF sample-rate value. The possible values are:

	S30720

	S31968

	S32000

	S32032

	S33333

	S42336

	S44055

	S44100

	S44144

	S45937

	S46080

	S47952

	S48000

	S48048

	S50000

	S61440

	S63936

	S64000

	S64064

	S66666

	S84672

	S88110

	S88111

	S88200

	S88288

	S91874

	S91875

	S92160

	S95904

	S96000

	S96096

	S100000

	S122880

	S127872

	S128000

	S128128

	S133332

	S169344

	S176220

	S176222

	S176222

	S176400

	S176576

	S183748

	S183750

	S184320

	S191808

	S192000

	S192192

	S200000

	S338688

	S352444

	S352800

	S353152

	S367500

	S368640

	S383616

	S384000

	S384384

	S400000


5.2.6 filmFraming

The filmFraming element indicates the value of the TCF film-framing indicator. This element is of type filmFramingType (see 5.2.6.1).

5.2.6.1 filmFramingType

The filmFramingType is an abstract data type. There are two concrete sub-classes, ntscFilmFramingType (see 5.2.6.2) and palFilmFramingType (see 5.2.6.3).

5.2.6.2 ntscFilmFramingType

The ntscFilmFramingType has one attribute:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	framing
	ntscListType
	1
	1
	ATTRIBUTE
	NONE


5.2.6.2.1 ntscListType

The ntscListType is a list of restricted string values that are used to indicate the TCF film-framing value. The possible values are:

	NOT_APPLICABLE

	ONE_TO_ONE

	UNKNOWN

	NTSC_1_1_1A

	NTSC_2_1_1A

	NTSC_3_2_2B

	NTSC_4_2_2B

	NSTC_5_3_2B

	NTSC_6_3_3C

	NTSC_7_4_3C

	NTSC_8_4_4D

	NTSC_9_5_4D

	NTSC_10_5_4D


5.2.6.3 palFilmFramingType

The palFilmFramingType has one attribute:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFAULT VALUE

	framing
	palListType
	1
	1
	ATTRIBUTE
	NONE


5.2.6.3.1 palListType

The palListType is a list of restricted string values that are used to indicate the TCF film-framing value. The possible values are:

	NOT_APPLICABLE

	ONE_TO_ONE

	UNKNOWN

	PAL_1_1

	PAL_2_1

	PAL_3_2

	PAL_4_2

	PAL_5_3

	PAL_6_3

	PAL_7_4

	PAL_8_4

	PAL_9_5

	PAL_10_5

	PAL_11_6

	PAL_12_6

	PAL_13_7

	PAL_14_7

	PAL_15_8

	PAL_16_8

	PAL_17_9

	PAL_18_9

	PAL_19_10

	PAL_20_10

	PAL_21_11

	PAL_22_11

	PAL_23_12

	PAL_24_12

	PAL_25_12

	PAL_26_13

	PAL_27_13

	PAL_28_14

	PAL_29_14

	PAL_30_15

	PAL_31_15

	PAL_32_16

	PAL_33_16

	PAL_34_17

	PAL_35_17

	PAL_36_18

	PAL_37_18

	PAL_38_19

	PAL_39_19

	PAL_40_20

	PAL_41_20

	PAL_42_21

	PAL_43_21

	PAL_44_22

	PAL_45_22

	PAL_46_23

	PAL_47_23

	PAL_48_24

	PAL_49_24

	PAL_50_24


5.2.7 frameCount

The frameCount attribute indicates the value of the TCF frame count indicator field. This element is of type frameCountType (see 5.2.7.1).

5.2.7.1 frameCountType

The frameCountType is a list of restricted string values that are used to indicate the TCF frame count value. The possible values are:

	30

	25

	24


5.2.8 timeBase

The timeBase element indicates the value of the TCF time-base indicator field. This element is of type timeBaseType (see 5.2.8.1).

5.2.8.1 timeBaseType

The timeBaseType is a list of restricted string values that are used to indicate the TCF time-base value. The possible values are:

	Unknown

	1000

	1001


5.2.9 videoField

The videoField element indicates the value of the TCF video field indicator field. This element is of type videoFieldType (see 5.2.9.1).

5.2.9.1 videoFieldType

The videoFieldType is a list of restricted string values that are used to indicate the TCF video field indicator value. The possible values are:

	FIELD_1

	FIELD_2


5.2.10 countingMode

The countingMode element indicates the value of the TCF counting mode indicator field. This element is of type countingModeType (see 5.2.10.1).

5.2.10.1 countingModeType

The countingModeType is a list of restricted string values that are used to indicate the TCF counting mode indicator value. The possible values are:

	PAL

	NTSC_NON_DROP_FRAME

	NTSC_DROP_FRAME


5.3 timeRangeType

The timeRangeType is a convenience data type that has been included to indicate a span of time. This type consists of two sub-elements:

	NAME
	DATA TYPE
	MIN OCCURS
	MAX OCCURS
	KIND
	DEFUALT VALUE

	startTime
	timeCodeCharacterFormatType
	1
	1
	ELEMENT
	NONE

	duration
	timeCodeCharacterFormatType
	0
	1
	ELEMENT
	NONE


5.3.1 startTime

The startTime element is used to indicate the timestamp of the beginning of a time range. This element is of type timeCodeCharacterFormatType (see 5.2).

5.3.1 duration

The duration element is used to indicate the duration of a time range. This element is of type timeCodeCharacterFormatType (see 5.2).

Annex A:

(Normative)

Audio Object  XML Schema
<?xml version="1.0"?>

<xsd:schema targetNamespace="http://www.aes.org/audioObject"


xmlns="http://www.aes.org/audioObject"


xmlns:xsd="http://www.w3.org/2001/XMLSchema"


xmlns:xlink="http://www.w3.org/1999/xlink"


xmlns:tcf="http://www.aes.org/tcf"


elementFormDefault="qualified" 


attributeFormDefault="unqualified">

<xsd:import namespace="http://www.w3.org/1999/xlink" schemaLocation="xlink.xsd" />

<xsd:import namespace="http://www.aes.org/tcf" schemaLocation="tcf.xsd" />

<xsd:element name="audioObject" type="audioObjectType"/>

<xsd:complexType name="objectType" abstract="true">

   <xsd:attribute name="ID" type="xsd:ID" use="required" />

</xsd:complexType> 

<xsd:complexType name="audioObjectType">

<xsd:complexContent>

 <xsd:extension base="objectType">

<xsd:sequence>

    <xsd:element name="format" type="formatType" minOccurs="1" maxOccurs="1"/>

    <xsd:element name="physicalProperties" type="physicalPropertiesType" minOccurs="0" maxOccurs="1" />

    <xsd:element name="appSpecificData" type="appSpecificDataType" minOccurs="0" maxOccurs="unbounded" />

    <xsd:element name="audioDataEncoding" type="xsd:string" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="byteOrder" type="byteOrderType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="firstSampleOffset" type="xsd:long" default="0" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="audioDataBlockSize" type="xsd:long" minOccurs="0" maxOccurs="1" />

    <xsd:element name="firstValidByteOfBlock" type="xsd:long" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="lastValidByteOfBlock" type="xsd:long" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="use" type="useType" minOccurs="1" maxOccurs="1"/>

    <xsd:element name="primaryIdentifier" type="identifierType" minOccurs="1" maxOccurs="1"/>

    <xsd:element name="secondaryIdentifier" type="identifierType" minOccurs="0" maxOccurs="unbounded"/>

    <xsd:element name="fileChecksum" type="checksumType" minOccurs="0" maxOccurs="1"/>

<xsd:element name="soundDataChecksum" type="checksumType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="objectLink" type="locStringType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="face" type="faceType" minOccurs="1" maxOccurs="unbounded"/>


<xsd:element name="formatList" type="formatRegionListType" minOccurs="1" maxOccurs="1"/>


<xsd:element name="objectCreationDate" type="xsd:dateTime" minOccurs="0" maxOccurs="1"/>

</xsd:sequence>

<xsd:attribute name="title" type="xsd:string" use="optional"/>

<xsd:attribute name="analogDigitalFlag" type="analogDigitalFlagType" use="required" />

<xsd:attribute name="generation" type="xsd:string" use="optional"/>

<xsd:attribute name="disposition" type="xsd:string" use="required"/>

<xsd:attribute name="schemaVersion" type="xsd:string" use="required" fixed="1.03b"/>

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:simpleType name="analogDigitalFlagType">

<xsd:restriction base="xsd:string">


<xsd:enumeration value="ANALOG"/>


<xsd:enumeration value="PHYS_DIGITAL"/>


<xsd:enumeration value="FILE_DIGITAL"/>

</xsd:restriction>

</xsd:simpleType>

<xsd:complexType name="formatRegionListType">

<xsd:sequence>

    <xsd:element name="formatRegion" type="baseFormatRegionType" minOccurs="0" maxOccurs="unbounded"/>

</xsd:sequence>

</xsd:complexType>

<xsd:complexType name="baseFormatRegionType" abstract="true">

<xsd:complexContent>

 <xsd:extension base="objectType" />

 </xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="analogTapeFormatRegionType">

<xsd:complexContent>

 <xsd:extension base="baseFormatRegionType">

<xsd:sequence>

    <xsd:element name="physicalProperties" type="physicalPropertiesType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="speed" type="speedType" minOccurs="0" maxOccurs="1" />

    <xsd:element name="trackLayout" type="xsd:string" minOccurs="0" maxOccurs="1" />

    <xsd:element name="soundField" type="xsd:string" minOccurs="0" maxOccurs="1" />

    <xsd:element name="noiseReduction" type="xsd:string" minOccurs="0" maxOccurs="1" />

    <xsd:element name="equalization" type="xsd:string" minOccurs="0" maxOccurs="1" />

</xsd:sequence>


<xsd:attribute name="label" type="xsd:string" use="required" />


<xsd:attribute name="ownerRef" type="xsd:IDREFS" use="required" />

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="digitalTapeFormatRegionType">

<xsd:complexContent>

 <xsd:extension base="baseFormatRegionType">

<xsd:sequence>

    <xsd:element name="physicalProperties" type="physicalPropertiesType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="speed" type="speedType" minOccurs="0" maxOccurs="1" />

    <xsd:element name="bitDepth" type="xsd:positiveInteger" minOccurs="0" maxOccurs="1" />

    <xsd:element name="sampleRate" type="xsd:double" minOccurs="0" maxOccurs="1" />

    <xsd:element name="wordSize" type="xsd:positiveInteger" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="trackLayout" type="xsd:string" minOccurs="0" maxOccurs="1" />

    <xsd:element name="soundField" type="xsd:string" minOccurs="0" maxOccurs="1" />

    <xsd:element name="bitrateReduction" type="bitrateReductionType" minOccurs="0" maxOccurs="unbounded" />

</xsd:sequence>


<xsd:attribute name="label" type="xsd:string" use="required" />


<xsd:attribute name="ownerRef" type="xsd:IDREFS" use="required" />

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="analogDiscFormatRegionType">

<xsd:complexContent>

 <xsd:extension base="baseFormatRegionType">

<xsd:sequence>

    <xsd:element name="physicalProperties" type="physicalPropertiesType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="speed" type="speedType" minOccurs="0" maxOccurs="1" />

    <xsd:element name="grooveOrientation" type="grooveOrientationType" minOccurs="0" maxOccurs="1" />

    <xsd:element name="grooveWidth" type="grooveWidthType" minOccurs="0" maxOccurs="1" />

<xsd:element name="grooveCreationMethod" type="grooveCreationMethodType" minOccurs="0" maxOccurs="1" />

    <xsd:element name="soundField" type="xsd:string" minOccurs="0" maxOccurs="1" />

    <xsd:element name="noiseReduction" type="xsd:string" minOccurs="0" maxOccurs="1" />

    <xsd:element name="equalization" type="xsd:string" minOccurs="0" maxOccurs="1" />

</xsd:sequence>


<xsd:attribute name="label" type="xsd:string" use="required" />


<xsd:attribute name="ownerRef" type="xsd:IDREFS" use="required" />

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="opticalDiscFormatRegionType">

<xsd:complexContent>

 <xsd:extension base="baseFormatRegionType">

<xsd:sequence>

    <xsd:element name="physicalProperties" type="physicalPropertiesType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="speed" type="speedType" minOccurs="0" maxOccurs="1" />

    <xsd:element name="bitDepth" type="xsd:positiveInteger" minOccurs="0" maxOccurs="1" />

    <xsd:element name="sampleRate" type="xsd:double" minOccurs="0" maxOccurs="1" />

    <xsd:element name="wordSize" type="xsd:positiveInteger" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="soundField" type="xsd:string" minOccurs="0" maxOccurs="1" />

    <xsd:element name="bitrateReduction" type="bitrateReductionType" minOccurs="0" maxOccurs="unbounded" />

</xsd:sequence>


<xsd:attribute name="label" type="xsd:string" use="required" />


<xsd:attribute name="ownerRef" type="xsd:IDREFS" use="required" />

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="wireFormatRegionType">

<xsd:complexContent>

 <xsd:extension base="baseFormatRegionType">

<xsd:sequence>

    <xsd:element name="physicalProperties" type="physicalPropertiesType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="speed" type="speedType" minOccurs="0" maxOccurs="1" />

    <xsd:element name="soundField" type="xsd:string" minOccurs="0" maxOccurs="1" />

</xsd:sequence>


<xsd:attribute name="label" type="xsd:string" use="required" />


<xsd:attribute name="ownerRef" type="xsd:IDREFS" use="required" />

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="cylinderFormatRegionType">

<xsd:complexContent>

 <xsd:extension base="baseFormatRegionType">

<xsd:sequence>

    <xsd:element name="physicalProperties" type="physicalPropertiesType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="speed" type="speedType" minOccurs="0" maxOccurs="1" />

    <xsd:element name="grooveOrientation" type="grooveOrientationType" minOccurs="0" maxOccurs="1" />

    <xsd:element name="grooveWidth" type="grooveWidthType" minOccurs="0" maxOccurs="1" />

    <xsd:element name="grooveCreationMethod" type="grooveCreationMethodType" minOccurs="0" maxOccurs="1" />

    <xsd:element name="soundField" type="xsd:string" minOccurs="0" maxOccurs="1" />

</xsd:sequence>


<xsd:attribute name="label" type="xsd:string" use="required" />


<xsd:attribute name="ownerRef" type="xsd:IDREFS" use="required" />

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="formatRegionType">

<xsd:complexContent>

 <xsd:extension base="baseFormatRegionType">

<xsd:sequence>

    <xsd:element name="physicalProperties" type="physicalPropertiesType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="speed" type="speedType" minOccurs="0" maxOccurs="1" />

    <xsd:element name="bitDepth" type="xsd:positiveInteger" minOccurs="0" maxOccurs="1" />

    <xsd:element name="sampleRate" type="xsd:double" minOccurs="0" maxOccurs="1" />

    <xsd:element name="wordSize" type="xsd:positiveInteger" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="trackLayout" type="xsd:string" minOccurs="0" maxOccurs="1" />

    <xsd:element name="grooveOrientation" type="grooveOrientationType" minOccurs="0" maxOccurs="1" />

    <xsd:element name="grooveWidth" type="grooveWidthType" minOccurs="0" maxOccurs="1" />

    <xsd:element name="soundField" type="xsd:string" minOccurs="0" maxOccurs="1" />

    <xsd:element name="noiseReduction" type="xsd:string" minOccurs="0" maxOccurs="1" />

    <xsd:element name="equalization" type="xsd:string" minOccurs="0" maxOccurs="1" />

    <xsd:element name="bitrateReduction" type="bitrateReductionType" minOccurs="0" maxOccurs="unbounded" />

    <xsd:element name="grooveCreationMethod" type="grooveCreationMethodType" minOccurs="0" maxOccurs="1" />

</xsd:sequence>


<xsd:attribute name="label" type="xsd:string" use="required" />


<xsd:attribute name="ownerRef" type="xsd:IDREFS" use="required" />

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:simpleType name="directionType">

<xsd:restriction base="xsd:string">


<xsd:enumeration value="FORWARD"/>


<xsd:enumeration value="REVERSE"/>


<xsd:enumeration value="A_PASS"/>


<xsd:enumeration value="B_PASS"/>


<xsd:enumeration value="C_PASS"/>


<xsd:enumeration value="D_PASS"/>


<xsd:enumeration value="FRONT"/>


<xsd:enumeration value="BACK"/>


<xsd:enumeration value="NONE"/>

</xsd:restriction>

</xsd:simpleType>

<xsd:simpleType name="grooveCreationMethodType">

<xsd:restriction base="xsd:string">


<xsd:enumeration value="DIRECT_CUT"/>


<xsd:enumeration value="PRESS_MOULDED"/>

</xsd:restriction>

</xsd:simpleType>

<xsd:complexType name="grooveWidthType"> 

<xsd:sequence> 

   <xsd:element name="min" type="measurementType" minOccurs="1" maxOccurs="1"/> 

   <xsd:element name="max" type="measurementType" minOccurs="1" maxOccurs="1"/> 

</xsd:sequence> 

</xsd:complexType>

<xsd:complexType name="conditionNoteType"> 

<xsd:sequence> 

    <xsd:element name="note" type="xsd:string" minOccurs="1" maxOccurs="1"/> 

   <xsd:element name="timeRange" type="tcf:timeRangeType" minOccurs="0"

 maxOccurs="1"/> 

   <xsd:element name="creationDate" type="xsd:dateTime" minOccurs="1" maxOccurs="1"/>

</xsd:sequence> 

</xsd:complexType>

<xsd:complexType name="faceRegionType">

<xsd:complexContent>

 <xsd:extension base="objectType">

<xsd:sequence>

    <xsd:element name="timeRange" type="tcf:timeRangeType" minOccurs="1" maxOccurs="1"/>

    <xsd:element name="numChannels" type="xsd:nonNegativeInteger" minOccurs="1" maxOccurs="1" />

    <xsd:element name="conditionNote" type="conditionNoteType" minOccurs="0" maxOccurs="unbounded" />

    <xsd:element name="securityNote" type="xsd:string" minOccurs="0" maxOccurs="unbounded"/>

    <xsd:element name="stream" type="streamType" minOccurs="1" maxOccurs="unbounded"/>

</xsd:sequence>

    <xsd:attribute name="formatRef" type="xsd:IDREF" use="required" />

    <xsd:attribute name="faceRef" type="xsd:IDREF" use="required" />

    <xsd:attribute name="label" type="xsd:string" use="required" />

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="faceType">

<xsd:complexContent>

<xsd:extension base="objectType">

<xsd:sequence>

    <xsd:element name="timeline" type="tcf:timeRangeType" minOccurs="1" maxOccurs="1"/>

    <xsd:element name="region" type="faceRegionType" minOccurs="1" maxOccurs="unbounded" />

</xsd:sequence>


<xsd:attribute name="direction" type="directionType" use="required" />


<xsd:attribute name="audioObjectRef" type="xsd:IDREF" use="required" />


<xsd:attribute name="label" type="xsd:string" use="required" />

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="streamType">

<xsd:complexContent>

<xsd:extension base="objectType">

<xsd:sequence>

    <xsd:element name="channelAssignment" type="channelAssignmentType" minOccurs="1" maxOccurs="1" />

    <xsd:element name="conditionNote" type="conditionNoteType" minOccurs="0" maxOccurs="unbounded" />

</xsd:sequence>


<xsd:attribute name="label" type="xsd:string" use="required" />


<xsd:attribute name="faceRegionRef" type="xsd:IDREF" use="required" />

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="layerType">

<xsd:sequence>

    <xsd:element name="thickness" type="measurementType" minOccurs="0" maxOccurs="1"/>

</xsd:sequence>

<xsd:attribute name="composition" type="xsd:string" use="optional"/>

<xsd:attribute name="role" type="roleType" use="required"/>

<xsd:attribute name="order" type="xsd:integer" use="required"/>

</xsd:complexType>

<xsd:simpleType name="roleType">

<xsd:restriction base="xsd:string">


<xsd:enumeration value="LABEL_LAYER"/>


<xsd:enumeration value="PROTECTIVE_LAYER"/>


<xsd:enumeration value="DATA_LAYER"/>


<xsd:enumeration value="PROTECTIVE_DATA_LAYER"/>


<xsd:enumeration value="SUPPORT_LAYER"/>

</xsd:restriction>

</xsd:simpleType>

<xsd:complexType name="physicalStructureType" abstract="true" />

<xsd:complexType name="tapeStructureType">

<xsd:complexContent>

<xsd:extension base="physicalStructureType">

<xsd:sequence>


<xsd:element name="backcoatLayer" type="layerType" minOccurs="0" maxOccurs="1" />

    <xsd:element name="substrateMaterialLayer" type="layerType" minOccurs="1" maxOccurs="1" />

    <xsd:element name="binderLayer" type="layerType" minOccurs="1" maxOccurs="1" />

    <xsd:element name="oxideCoatingLayer" type="layerType" minOccurs="1" maxOccurs="1" />

</xsd:sequence>


<xsd:attribute name="stockBrand" type="xsd:string" use="optional" />

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="opticalStructureType">

<xsd:complexContent>

<xsd:extension base="physicalStructureType">

<xsd:sequence>

    <xsd:element name="substrateMaterialLayer" type="layerType" minOccurs="1" maxOccurs="unbounded" />

    <xsd:element name="binderLayer" type="layerType" minOccurs="1" maxOccurs="1" />

    <xsd:element name="reflectiveLayer" type="layerType" minOccurs="1" maxOccurs="unbounded" />

    <xsd:element name="protectiveLayer" type="layerType" minOccurs="0" maxOccurs="unbounded" />

</xsd:sequence>


<xsd:attribute name="stockBrand" type="xsd:string" use="optional" />

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="analogDiscStructureType">

<xsd:complexContent>

<xsd:extension base="physicalStructureType">

<xsd:sequence>

    <xsd:element name="substrateMaterialLayer" type="layerType" minOccurs="1" maxOccurs="1" />

    <xsd:element name="fillerLayer" type="layerType" minOccurs="0" maxOccurs="unbounded" />

    <xsd:element name="surfaceLayer" type="layerType" minOccurs="1" maxOccurs="1" />

</xsd:sequence>

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="cylinderStructureType">

<xsd:complexContent>

<xsd:extension base="physicalStructureType">

<xsd:sequence>

    <xsd:element name="substrateMaterialLayer" type="layerType" minOccurs="1" maxOccurs="1" />

    <xsd:element name="fillerLayer" type="layerType" minOccurs="0" maxOccurs="unbounded" />

    <xsd:element name="surfaceLayer" type="layerType" minOccurs="1" maxOccurs="1" />

</xsd:sequence>

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="physicalPropertiesType">

<xsd:sequence>


<xsd:choice>



<xsd:element name="tapeStructure" type="tapeStructureType" minOccurs="0" maxOccurs="1" />



<xsd:element name="opticalStructure" type="opticalStructureType" minOccurs="0" maxOccurs="1" />



<xsd:element name="analogDiscStructure" type="analogDiscStructureType" minOccurs="0" maxOccurs="1" />



<xsd:element name="cylinderStructure" type="cylinderStructureType" minOccurs="0" maxOccurs="1" />


</xsd:choice>

    <xsd:element name="dimensions" type="baseDimensionsType" minOccurs="1" maxOccurs="1" />


<xsd:element name="shellDimensions" type="shellDimensionsType" minOccurs="0" maxOccurs="1" />

</xsd:sequence>

</xsd:complexType>

<xsd:complexType name="formatType">

    <xsd:simpleContent>

        <xsd:extension base="xsd:string">

            <xsd:attribute name="specificationVersion" type="xsd:string" use="optional"/>

        </xsd:extension>

    </xsd:simpleContent>


</xsd:complexType>

<xsd:complexType name="measurementType">

    <xsd:simpleContent>

        <xsd:extension base="xsd:decimal">

            <xsd:attribute name="unit" type="measurementUnitsType" use="required"/>

        </xsd:extension>

    </xsd:simpleContent>


</xsd:complexType>

<xsd:complexType name="speedMeasurementType">

    <xsd:simpleContent>

        <xsd:extension base="xsd:decimal">

            <xsd:attribute name="unit" type="speedMeasurementUnitsType" use="required"/>

        </xsd:extension>

    </xsd:simpleContent>


</xsd:complexType>

<xsd:complexType name="baseDimensionsType" abstract="true" />

<xsd:complexType name="dimensionsType">

<xsd:complexContent>

<xsd:extension base="baseDimensionsType">

<xsd:sequence>

    <xsd:element name="width"  type="measurementType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="height" type="measurementType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="depth" type="measurementType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="shape" type="xsd:string" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="diameter" type="measurementType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="gauge" type="measurementType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="length" type="measurementType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="thickness" type="measurementType" minOccurs="0" maxOccurs="1"/>

</xsd:sequence>

<xsd:attribute name="description" type="xsd:string" use="optional"/>

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="tapeDimensionsType">

<xsd:complexContent>

<xsd:extension base="baseDimensionsType">

<xsd:sequence>

    <xsd:element name="gauge" type="measurementType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="length" type="measurementType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="thickness" type="measurementType" minOccurs="0" maxOccurs="1"/>

</xsd:sequence>

<xsd:attribute name="description" type="xsd:string" use="optional"/>

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="wireDimensionsType">

<xsd:complexContent>

<xsd:extension base="baseDimensionsType">

<xsd:sequence>

    <xsd:element name="gauge" type="measurementType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="length" type="measurementType" minOccurs="0" maxOccurs="1"/>

</xsd:sequence>

<xsd:attribute name="description" type="xsd:string" use="optional"/>

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="analogDiscDimensionsType">

<xsd:complexContent>

<xsd:extension base="baseDimensionsType">

<xsd:sequence>

    <xsd:element name="shape" type="xsd:string" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="diameter" type="measurementType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="thickness" type="measurementType" minOccurs="0" maxOccurs="1"/>

</xsd:sequence>

<xsd:attribute name="description" type="xsd:string" use="optional"/>

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="opticalDiscDimensionsType">

<xsd:complexContent>

<xsd:extension base="baseDimensionsType">

<xsd:sequence>

    <xsd:element name="shape" type="xsd:string" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="diameter" type="measurementType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="thickness" type="measurementType" minOccurs="0" maxOccurs="1"/>

</xsd:sequence>

<xsd:attribute name="description" type="xsd:string" use="optional"/>

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="cylinderDimensionsType">

<xsd:complexContent>

<xsd:extension base="baseDimensionsType">

<xsd:sequence>

    <xsd:element name="diameter" type="measurementType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="length" type="measurementType" minOccurs="0" maxOccurs="1"/>

</xsd:sequence>

<xsd:attribute name="description" type="xsd:string" use="optional"/>

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:complexType name="shellDimensionsType">

<xsd:complexContent>

<xsd:extension base="baseDimensionsType">

<xsd:sequence>

    <xsd:element name="diameter" type="measurementType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="width" type="measurementType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="length" type="measurementType" minOccurs="0" maxOccurs="1"/>

    <xsd:element name="depth" type="measurementType" minOccurs="0" maxOccurs="1"/>

</xsd:sequence>

<xsd:attribute name="description" type="xsd:string" use="optional"/>

</xsd:extension>

</xsd:complexContent>

</xsd:complexType>

<xsd:simpleType name="grooveOrientationType">

        <xsd:restriction base="xsd:string">

            <xsd:enumeration value="LATERAL" />

            <xsd:enumeration value="VERTICAL" />

        </xsd:restriction>

</xsd:simpleType>

<xsd:simpleType name="measurementUnitsType">

        <xsd:restriction base="xsd:string">

        
<xsd:enumeration value="mils" />

            <xsd:enumeration value="milimeters" />

            <xsd:enumeration value="centimeters" />

            <xsd:enumeration value="microns" />

            <xsd:enumeration value="inches" />

            <xsd:enumeration value="feet" />



  <xsd:enumeration value="Threads per inch" />

        </xsd:restriction>

</xsd:simpleType>

<xsd:simpleType name="speedMeasurementUnitsType">

        <xsd:restriction base="xsd:string">

<xsd:enumeration value="Centimeters per second" />




<xsd:enumeration value="Inches per second" />




<xsd:enumeration value="Revolutions per minute" />




<xsd:enumeration value="Percent" />




<xsd:enumeration value="Semi-tones" />




<xsd:enumeration value="Meters per second" />




<xsd:enumeration value="Feet per second" />

        </xsd:restriction>

</xsd:simpleType>

<xsd:complexType name="appSpecificDataType">

<xsd:simpleContent>

    <xsd:extension base="xsd:string">

        <xsd:attribute name="appVersion" type="xsd:string"/>

    </xsd:extension>

</xsd:simpleContent>

</xsd:complexType>

<xsd:simpleType name="byteOrderType">

        <xsd:restriction base="xsd:string">

            <xsd:enumeration value="LITTLE_ENDIAN"/>

            <xsd:enumeration value="BIG_ENDIAN"/>

        </xsd:restriction>


</xsd:simpleType>

<xsd:complexType name="locStringType">

    <xsd:attributeGroup ref="xlink:simpleLink" />

</xsd:complexType>

<xsd:complexType name="useType">

    <xsd:attribute name="useType" type="useTypeType" use="required" />

    <xsd:attribute name="otherType" type="xsd:string" use="optional"/>

</xsd:complexType>

<xsd:simpleType name="useTypeType">

<xsd:restriction base="xsd:string">

    <xsd:enumeration value="ORIGINAL_MASTER"/>

    <xsd:enumeration value="PRESERVATION_MASTER"/>

    <xsd:enumeration value="PRODUCTION_MASTER"/>

    <xsd:enumeration value="SERVICE"/>

    <xsd:enumeration value="PREVIEW"/>

    <xsd:enumeration value="OTHER"/>

</xsd:restriction>

</xsd:simpleType>

<xsd:simpleType name="identifierTypeType">

        <xsd:restriction base="xsd:string">

            <xsd:enumeration value="UMID"/>

            <xsd:enumeration value="FILE_NAME"/>

            <xsd:enumeration value="SHELF_NUMBER"/>

            <xsd:enumeration value="OTHER"/>

        </xsd:restriction>

</xsd:simpleType>

<xsd:complexType name="identifierType">

<xsd:simpleContent>

    <xsd:extension base="xsd:string">

    <xsd:attribute name="identifierType" type="identifierTypeType" use="required" />

    <xsd:attribute name="idOtherType" type="xsd:string" use="optional"/>

    </xsd:extension>

</xsd:simpleContent>


</xsd:complexType>   

<xsd:complexType name="checksumType">

<xsd:sequence>

    <xsd:element name="checksumValue" type="xsd:string" minOccurs="1" maxOccurs="1"/>

    <xsd:element name="checksumKind" type="checksumKindType" minOccurs="1" maxOccurs="1"/>

    <xsd:element name="checksumCreateDate" type="xsd:dateTime" minOccurs="1" maxOccurs="1"/>

</xsd:sequence>

</xsd:complexType>

<xsd:simpleType name="checksumKindType">

        <xsd:restriction base="xsd:string">

            <xsd:enumeration value="CRC"/>

            <xsd:enumeration value="MD5"/>

            <xsd:enumeration value="SHA-1"/>

        </xsd:restriction>

</xsd:simpleType>

<xsd:complexType name="speedType">

    <xsd:sequence>

        <xsd:element name="speedDesignated" type="speedMeasurementType" minOccurs="1" maxOccurs="1"/>

        <xsd:element name="varispeedAdjustment" type="speedMeasurementType" minOccurs="0" maxOccurs="1"/>

        <xsd:element name="speedNote" type="xsd:string" minOccurs="0" maxOccurs="1"/>

    </xsd:sequence>

</xsd:complexType>

<xsd:complexType name="bitrateReductionType">

    <xsd:sequence>

        <xsd:element name="codecName" type="xsd:string" />

        <xsd:element name="codecNameVersion" type="xsd:string" />

        <xsd:element name="codecCreatorApplication" type="xsd:string" />

        <xsd:element name="codecCreatorApplicationVersion" type="xsd:string" />

        <xsd:element name="codecQuality" type="codecQualityType" />

        <xsd:element name="dataRate" type="xsd:string" />

        <xsd:element name="dataRateMode" type="dataRateModeType" />

    </xsd:sequence>

</xsd:complexType>

<xsd:complexType name="channelAssignmentType">

    <xsd:attribute name="channelNum" type="xsd:nonNegativeInteger" use="required"/>

    <xsd:attribute name="leftRightPosition" type="xsd:decimal" use="required"/>

    <xsd:attribute name="frontRearPosition" type="xsd:decimal" use="optional"/>

</xsd:complexType>

<xsd:simpleType name="codecQualityType">

    <xsd:restriction base="xsd:string">

        <xsd:enumeration value="LOSSY"/>

        <xsd:enumeration value="CODE_REGENERATING"/>



    </xsd:restriction>


</xsd:simpleType>

 <xsd:simpleType name="dataRateModeType">


<xsd:restriction base="xsd:string">



<xsd:enumeration value="FIXED"/>



<xsd:enumeration value="VARIABLE"/>


</xsd:restriction>


</xsd:simpleType>

</xsd:schema>

Annex B:

(Normative)

TCF XML Schema

<?xml version="1.0"?>
<xsd:schema targetNamespace="http://www.aes.org/tcf"
xmlns="http://www.aes.org/tcf"
xmlns:xsd="http://www.w3.org/2001/XMLSchema"
elementFormDefault="qualified" 

attributeFormDefault="unqualified">
<xsd:complexType name="timeCodeCharacterFormatType">
<xsd:sequence>
   <xsd:element name="hours" type="xsd:integer" minOccurs="1" maxOccurs="1" />
   <xsd:element name="minutes" type="xsd:integer" minOccurs="1" maxOccurs="1" />
   <xsd:element name="seconds" type="xsd:integer" minOccurs="1" maxOccurs="1" />
   <xsd:element name="frames" type="xsd:nonNegativeInteger" minOccurs="1" maxOccurs="1" />
   <xsd:element name="samples" type="samplesType" minOccurs="0" maxOccurs="1" /> 

   <xsd:element name="filmFraming" type="filmFramingType" minOccurs="1" maxOccurs="1" />
</xsd:sequence>
<xsd:attribute name="frameCount" type="frameCountType" use="required" />       <xsd:attribute name="timeBase" type="timeBaseType" use="required" /      <xsd:attribute name="videoField" type="videoFieldType" use="required" />
     <xsd:attribute name="countingMode" type="countingModeType" use="required" />      

</xsd:complexType>
<xsd:simpleType name="frameCountType">
   <xsd:restriction base="xsd:string">
      <xsd:enumeration value="30"/>
      <xsd:enumeration value="25"/>
      <xsd:enumeration value="24"/>
   </xsd:restriction>      

</xsd:simpleType>
<xsd:simpleType name="timeBaseType">
   <xsd:restriction base="xsd:string">
      <xsd:enumeration value="Unknown"/>
      <xsd:enumeration value="1000"/>
      <xsd:enumeration value="1001"/>
   </xsd:restriction>      

</xsd:simpleType>
<xsd:complexType name="filmFramingType" abstract="true" />
<xsd:complexType name="ntscFilmFramingType">
<xsd:complexContent>
<xsd:extension base="filmFramingType">
    <xsd:attribute name="framing" type="ntscListType" use="required" />
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:complexType name="palFilmFramingType">
<xsd:complexContent>
<xsd:extension base="filmFramingType">
    <xsd:attribute name="framing" type="palListType" use="required" />
</xsd:extension>
</xsd:complexContent>
</xsd:complexType>
<xsd:simpleType name="ntscListType">
   <xsd:restriction base="xsd:string">
      <xsd:enumeration value="NOT_APPLICABLE"/>
      <xsd:enumeration value="ONE_TO_ONE"/>
      <xsd:enumeration value="UNKNOWN"/>
      <xsd:enumeration value="NTSC_1_1_1A"/>
      <xsd:enumeration value="NTSC_2_1_1A"/>
      <xsd:enumeration value="NTSC_3_2_2B"/>
      <xsd:enumeration value="NTSC_4_2_2B"/>
      <xsd:enumeration value="NTSC_5_3_2B"/>
      <xsd:enumeration value="NTSC_6_3_3C"/>
      <xsd:enumeration value="NTSC_7_4_3C"/>
      <xsd:enumeration value="NTSC_8_4_4D"/>
      <xsd:enumeration value="NTSC_9_5_4D"/>
      <xsd:enumeration value="NTSC_10_5_4D"/>
   </xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="palListType">
   <xsd:restriction base="xsd:string">
      <xsd:enumeration value="NOT_APPLICABLE"/>
      <xsd:enumeration value="ONE_TO_ONE"/>
      <xsd:enumeration value="UNKNOWN"/>
      <xsd:enumeration value="PAL_1_1"/>
      <xsd:enumeration value="PAL_2_1"/>
      <xsd:enumeration value="PAL_3_2"/>
      <xsd:enumeration value="PAL_4_2"/>
      <xsd:enumeration value="PAL_5_3"/>
      <xsd:enumeration value="PAL_6_3"/>
      <xsd:enumeration value="PAL_7_4"/>
      <xsd:enumeration value="PAL_8_4"/>
      <xsd:enumeration value="PAL_9_5"/>
      <xsd:enumeration value="PAL_10_5"/>
      <xsd:enumeration value="PAL_11_6"/>
      <xsd:enumeration value="PAL_12_6"/>
      <xsd:enumeration value="PAL_13_7"/>
      <xsd:enumeration value="PAL_14_7"/>
      <xsd:enumeration value="PAL_15_8"/>
      <xsd:enumeration value="PAL_16_8"/>
      <xsd:enumeration value="PAL_17_9"/>
      <xsd:enumeration value="PAL_18_9"/>
      <xsd:enumeration value="PAL_19_10"/>
      <xsd:enumeration value="PAL_20_10"/>
      <xsd:enumeration value="PAL_21_11"/>
      <xsd:enumeration value="PAL_22_11"/>
      <xsd:enumeration value="PAL_23_12"/>
      <xsd:enumeration value="PAL_24_12"/>
      <xsd:enumeration value="PAL_25_12"/>
      <xsd:enumeration value="PAL_26_13"/>
      <xsd:enumeration value="PAL_27_13"/>
      <xsd:enumeration value="PAL_28_14"/>
      <xsd:enumeration value="PAL_29_14"/>
      <xsd:enumeration value="PAL_30_15"/>
      <xsd:enumeration value="PAL_31_15"/>
      <xsd:enumeration value="PAL_32_16"/>
      <xsd:enumeration value="PAL_33_16"/>
      <xsd:enumeration value="PAL_34_17"/>
      <xsd:enumeration value="PAL_35_17"/>
      <xsd:enumeration value="PAL_36_18"/>
      <xsd:enumeration value="PAL_37_18"/>
      <xsd:enumeration value="PAL_38_19"/>
      <xsd:enumeration value="PAL_39_19"/>
      <xsd:enumeration value="PAL_40_20"/>
      <xsd:enumeration value="PAL_41_20"/>
      <xsd:enumeration value="PAL_42_21"/>
      <xsd:enumeration value="PAL_43_21"/>
      <xsd:enumeration value="PAL_44_22"/>
      <xsd:enumeration value="PAL_45_22"/>
      <xsd:enumeration value="PAL_46_23"/>
      <xsd:enumeration value="PAL_47_23"/>
      <xsd:enumeration value="PAL_48_24"/>
      <xsd:enumeration value="PAL_49_24"/>
      <xsd:enumeration value="PAL_50_24"/>
     </xsd:restriction>
</xsd:simpleType>
<xsd:simpleType name="videoFieldType">
   <xsd:restriction base="xsd:string">
      <xsd:enumeration value="FIELD_1"/>
      <xsd:enumeration value="FIELD_2"/>
   </xsd:restriction>      

</xsd:simpleType>
<xsd:simpleType name="countingModeType">
   <xsd:restriction base="xsd:string">
      <xsd:enumeration value="PAL"/>
      <xsd:enumeration value="NTSC_NON_DROP_FRAME"/>
      <xsd:enumeration value="NTSC_DROP_FRAME"/>
   </xsd:restriction>      

</xsd:simpleType>
<xsd:complexType name="samplesType">
   <xsd:sequence>
      <xsd:element name="numberOfSamples" type="xsd:nonNegativeInteger" minOccurs="1" maxOccurs="1"/>
   </xsd:sequence>

<xsd:attribute name="sampleRate" type="sampleRateType" use="required" />
</xsd:complexType>
<xsd:simpleType name="sampleRateType">
   <xsd:restriction base="xsd:string">
      <xsd:enumeration value="S30720"/>


<xsd:enumeration value="S31968"/>


<xsd:enumeration value="S32000"/>


<xsd:enumeration value="S32032"/>


<xsd:enumeration value="S33333"/>


<xsd:enumeration value="S42336"/>


<xsd:enumeration value="S44055"/>


<xsd:enumeration value="S44100"/>


<xsd:enumeration value="S44144"/>


<xsd:enumeration value="S45937"/>


<xsd:enumeration value="S46080"/>


<xsd:enumeration value="S47952"/>


<xsd:enumeration value="S48000"/>


<xsd:enumeration value="S48048"/>


<xsd:enumeration value="S50000"/>


<xsd:enumeration value="S61440"/>


<xsd:enumeration value="S63936"/>


<xsd:enumeration value="S64000"/>


<xsd:enumeration value="S64064"/>


<xsd:enumeration value="S66666"/>


<xsd:enumeration value="S84672"/>


<xsd:enumeration value="S88110"/>


<xsd:enumeration value="S88111"/>


<xsd:enumeration value="S88200"/>


<xsd:enumeration value="S88288"/>


<xsd:enumeration value="S91874"/>


<xsd:enumeration value="S91875"/>


<xsd:enumeration value="S92160"/>


<xsd:enumeration value="S95904"/>


<xsd:enumeration value="S96000"/>


<xsd:enumeration value="S96096"/>


<xsd:enumeration value="S100000"/>


<xsd:enumeration value="S122880"/>


<xsd:enumeration value="S127872"/>


<xsd:enumeration value="S128000"/>


<xsd:enumeration value="S128128"/>


<xsd:enumeration value="S133332"/>


<xsd:enumeration value="S169344"/>


<xsd:enumeration value="S176220"/>


<xsd:enumeration value="S176222"/>


<xsd:enumeration value="S176400"/>


<xsd:enumeration value="S176576"/>


<xsd:enumeration value="S183748"/>


<xsd:enumeration value="S183750"/>


<xsd:enumeration value="S184320"/>


<xsd:enumeration value="S191808"/>


<xsd:enumeration value="S192000"/>


<xsd:enumeration value="S192192"/>


<xsd:enumeration value="S200000"/>


<xsd:enumeration value="S338688"/>


<xsd:enumeration value="S352444"/>


<xsd:enumeration value="S352800"/>


<xsd:enumeration value="S353152"/>


<xsd:enumeration value="S367500"/>


<xsd:enumeration value="S368640"/>


<xsd:enumeration value="S383616"/>


<xsd:enumeration value="S384000"/>


<xsd:enumeration value="S384384"/>


<xsd:enumeration value="S400000"/>

</xsd:simpleType>
<xsd:complexType name="timeRangeType">
<xsd:sequence>
    <xsd:element name="startTime" type="timeCodeCharacterFormatType"/>
    <xsd:element name="duration" type="timeCodeCharacterFormatType" minOccurs="0"/>
</xsd:sequence>
</xsd:complexType>
</xsd:schema>
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