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1 Scope

This operational pattern describes a way to represent edit decisions using the Advanced Authoring Format (AAF). The information is provided to assist software developers in creating AAF applications that successfully inter-operate with each other.

This operational pattern is complementary to the AAF object model specification. Where the object model defines AAF classes, this operational pattern describes how those classes may be instantiated to model edit decisions. This operational pattern may be implemented using the regular AAF SDK as supplied by the AAF Association.

Adherence to this operational pattern does not preclude the additional use of AAF objects outside its scope.

2 References

AAF object model specification v1.0 DR4.

ANSI/SMPTE 258M-1993, Television — Transfer of Edit Decision Lists

3 Definitions

4 Notation

The AAF object model is an inheritance hierarchy. A result of this approach is that an object’s set of properties is the aggregate of all the properties up its inheritance hierarchy. In this operational pattern, inherited properties are explicitly described for all objects to aid clarity. This results in some repetition, but should be helpful to a developer not entirely familiar with the AAF object model.

The notation "T::" is used to denote a property inherited from class T.

Where the construct being modelled exists in the legacy CMX EDL format, the corresponding CMX line is given to aid clarity in the case where a software developer is familiar with that format. CMX format, as such though, has no particular status in this operational pattern.

5 Modelling edit decisions

An AAF file containing edit decisions must also model the sources that are referenced, at least to some extent. 

It is anticipated that some applications will have sufficient information to model the sources accurately, whilst others will model the sources only sufficiently to convey the correct edit decision. For example, consider the modelling of length and source timecodes on a film or tape. The former approach will model these attributes as they actually are, while the latter approach will create values to satisfy the source reference made by the edit decision.

Where applications have the information to model the sources correctly, they should do so.

5.1 Sources

A source is modelled as a MaterialPackage and one or more  SourcePackages in AAF. The SourcePackage models specific instances of essence (e.g. data in a file, a tape or a film). The MaterialPackage models a "rush" more abstractly.

In the simplest case, a rush may exist as a single SourcePackage, e.g. a single data file. In this case one MaterialPackage would reference a single SourcePackage.

In a more complex case, a rush may exist as a sequence of sections from several SourcePackages, e.g. several data files digitized over a period of time. In this case one MaterialPackage would reference several SourcePackages.

Another case is the same rush existing in several formats, e.g. tape, uncompressed file, compressed file. In this case one MaterialPackage would reference several SourcePackages.

In all cases, the meaning of MaterialPackage is a "rush".

5.1.1 MaterialPackage

5.1.1.1 Name

The name of the "rush" is set in:

Package::Name : string = <title>

The CMX line:

001 FRED V C <PLAYER_IN> <PLAYER_OUT> <RECORDER_IN> <RECORDER_OUT>

is not equivalent in that it is modelling an edit decision, not the existence of a source, but this line does infer that a source called "FRED" exists.

5.1.2 TimeLineSlot

A MaterialPackage contains a TimeLineSlot for each track of video, audio or timecode in the rush.

Video, audio and timecode tracks can occur in any order. This operational pattern recommends the following order: video, audio, timecode.

Each TimeLineSlot contains a Segment, an abstract base class. For video and audio tracks, this operational pattern recommends that the Segment within each TimeLineSlot  is a SourceClip—this constrains the MaterialPackage to use a section of only one SourcePackage. For timecode tracks, this operational pattern recommends that the Segment is a Timecode—this constrains the MaterialPackage to have contiguous timecode tracks.

5.1.2.1 SlotID

Each TimeLineSlot has an ID, which is set in:

Slot::SlotID : Int32 = <n>

where <n> is one for the first TimeLineSlot added to the MaterialPackage and incremented by one for each subsequent slot added.

5.1.2.2 SlotName

Each TimeLineSlot has a name, which is set in:

Slot::SlotName : String = < name >

This operational pattern recommends…

5.1.2.3 PhysicalTrackNumber

Each TimeLineSlot has a physical track number, which is set in:

Slot::PhysicalTrackNumber : Uint32 = < n >
This operational pattern recommends…

5.1.2.4 EditRate

Each TimeLineSlot has a rate that sets the time units for the contained Segment. This determines the precision to which lengths can be specified in this TimeLineSlot, and is set in:

EditRate : Rat ional = < n / d >

where < n / d > is a rate.

For an integer video frame rate of N Hz, this operational pattern recommends setting EditRate to < N / 1 >.

For a video frame rate of nominally 29.97 Hz, this operational pattern recommends setting EditRate to < 3000 / 1001 >.

5.1.2.5 Origin

Each TimeLineSlot has an origin, which is used to resolve SourceClip references made to that TimeLineSlot. It is set in:

Origin : Position = < n >

where < n > is a position in units of EditRate.

This operational pattern recommends setting Origin to 0.

5.1.3 SourceClip

A SourceClip specifies a section of source material.

For video and audio tracks, this operational pattern recommends that the Segment within each TimeLineSlot  is a SourceClip—this constrains the MaterialPackage to use a section of only one SourcePackage.

5.1.3.1 DataDefinition

Each SourceClip has a DataDefiniton. It is set in:

SourceReference::Segment::Component::DataDefinition : WeakReference to DataDefiniton = < def >

where < def > is the dictionary definition of the kind of essence in this slot.

5.1.3.2 Length

Each SourceClip has a length. It is set in:

SourceReference::Segment::Component Length : Length = <n>

where <n> is the duration of the SourceClip in units of the containing TimeLineSlot's EditRate.

5.1.3.3 SourceID

Each SourceClip has a SourceID. It is set in:

SourceReference::SourceID : PackageID = < src_id >

where < src_id > is the PackageID of the SourcePackage of the required source material.

5.1.3.4 SourceSlotID

Each SourceClip has a SourceSlotID. It is set in:

SourceReference::SourceSlotID : UInt32 = < n >

where <n> is the SlotID of the required slot in the SourcePackage of the required source material.

5.1.3.5 StartTime

Each SourceClip has a StartTime. It is set in:

StartTime : Position = < n >

where <n> in the "in" point of the required source material.

Note that the offset into the required source material of the "in" point is

< n > - Origin of referenced SourcePackage

5.1.4 Timecode

For timecode tracks, this operational pattern recommends that the Segment within each TimeLineSlot  is a Timecode—this constrains the MaterialPackage to have contiguous timecode tracks.

5.1.4.1 DataDefinition

Each Timecode has a DataDefinition. It is set in:

Segment::Component::DataDefinition : WeakReference to DataDefinition = < def >

where < def > is the dictionary definition of the kind of essence in this slot.

5.1.4.2 Length

Each Timecode has a length. It is set in:

Segment::Component Length : Length = <n>

where <n> is the duration of the Timecode in units of the containing TimeLineSlot's EditRate.

For the CMX equivalent line given above, the value of Length is:

( <LATEST_RECORDER_OUT> - <EARLIEST_RECORDER_IN> )

5.1.4.3 Start

Each Timecode has a Start property. It is set in:

Start : Position = < n >

where <n> is the initial timecode value as frames since midnight (using frame rate defined in FPS property)

For the CMX equivalent line given above, the value of Start is:

<EARLIEST_RECORDER_IN>

5.1.4.4 FPS

Each Timecode has a frames per second property. It is set in:

FPS : UInt16 = < fps >

where < fps > is the frames per second of the timecode being modelled.

For timecode accompanying a 25 Hz video track, FPS is set to 25 and Drop is FALSE.

For timecode accompanying a nominally 29.97 Hz video track, FPS is  set to 30 and Drop is TRUE.

5.1.4.5 Drop

Each Timecode has a drop-frame property. It is set in:

Drop : Boolean = < is_drop_frame >

where < is_drop_frame > is TRUE for drop-frame timecode and FALSE for non-drop-frame timecode.

The equivalent CMX line for Drop is TRUE is:

FCM: DROP FRAME

and for Drop is FALSE is

FCM: NON DROP FRAME

5.1.5 SourcePackage

5.1.5.1 Name

The name of the "rush" is set in:

Package::Name : string = <title>

The CMX line:

001 FRED V C <PLAYER_IN> <PLAYER_OUT> <RECORDER_IN> <RECORDER_OUT>

is not equivalent in that it is modelling an edit decision, not the existence of a source, but this line does infer that a source called "FRED" exists.

5.1.6 EssenceDescriptor

A SourcePackage contains an EssenceDescriptor, an abstract base class. For tape sources, this operational pattern recommends that the EssenceDescriptor is a TapeDescriptor. For file sources, this operational pattern recommends that the EssenceDesciptor is a FileDescriptor.

5.1.7 TapeDescriptor

A TapeDescriptor describes essence on a physical tape. Its presence means the SourcePackage is modelling a physical tape source.

5.1.7.1 FormFactor

Each TapeDescriptor has a FormFactor, which is set in:

FormFactor : TapeCaseType

Where this information is unknown, this property should be set to TapeCaseNull.

5.1.7.2 VideoSignal

Each TapeDescriptor has a VideoSignal, which is set in:

VideoSignal : VideoSignalType

Where this information is unknown, this property should be set to VideoSignalNull

5.1.7.3 TapeFormat

Each TapeDescriptor has a TapeFormat, which is set in:

TapeFormat : TapeFormatType

Where this information is unknown, this property should be set to TapeFormatNull

5.1.7.4 Length

Each TapeDescriptor has a Length, which is set in:

Length : Length

Where this information is unknown, this property should be set to 0.

5.1.7.5 Manufacturer

Each TapeDescriptor has a Manufacturer, which is set in:

Manufacturer : String

Where this information is unknown, this property should be set to L“”.

5.1.7.6 Model
Each TapeDescriptor has a Model, which is set in:

Model : String

Where this information is unknown, this property should be set to L“”.

5.1.7.7 TapeBatchNumber
Each TapeDescriptor has a TapeBatchNumber, which is set in:

TapeBatchNumber : String

Where this information is unknown, this property should be set to L“”.

5.1.7.8 TapeStock
Each TapeDescriptor has a TapeStock, which is set in:

TapeStock : String

Where this information is unknown, this property should be set to L“”.

5.1.8 FileDescriptor

A FileDescriptor describes essence in a file. Its presence means the SourcePackage is modelling a file source.

5.1.8.1 SampleRate

Each FileDescriptor has a SampleRate for the essence, which is set in:

SampleRate : Rational = < n / d >

where < n / d > is a rate.

Note that for video, a sample is regarded as a frame.

For an integer video frame rate of N Hz, this operational pattern recommends setting SampleRate to < N / 1 >.

For a video frame rate of nominally 29.97 Hz, this operational pattern recommends setting SampleRate to < 3000 / 1001 >.

5.1.8.2 Length
Each FileDescriptor has a Length for the essence, which is set in:

Length : Length = < n >

where <n> is the duration of the file in units of SampleRate.

5.1.8.3 ContainerDefinition
Each FileDescriptor has a ContainerDefinition for the essence, which is set in:

ContainerDefinition : WeakReference to ContainerDefinition = < def >

where < def > is the dictionary definition of the kind of container.

5.1.8.4 CodecDefinition
Each FileDescriptor has a CodecDefinition for the essence, which is set in:

CodecDefinition : WeakReference to CodecDefinition = < def >

where < def > is the dictionary definition of the kind of codec needed to compress and uncompress samples of this essence.

5.1.9 Locator

An EssenceDescriptor contains an array of Locators.

5.1.10 TimeLineSlot

A SourcePackage contains a TimeLineSlot for each track of video, audio or timecode in the rush.

Video, audio and timecode tracks can occur in any order. This operational pattern recommends the following order: video, audio, timecode.

Each TimeLineSlot contains a Segment, an abstract base class. For video and audio tracks, this operational pattern recommends that the Segment is a SourceClip. For timecode tracks, this operational pattern recommends that the Segment is a Timecode—this constrains the SourcePackage to have contiguous timecode tracks.

5.1.10.1 SlotID

Each TimeLineSlot has an ID, which is set in:

Slot::SlotID : Int32 = <n>

where <n> is one for the first TimeLineSlot added to the SourcePackage and incremented by one for each subsequent slot added.

5.1.10.2 SlotName

Each TimeLineSlot has a name, which is set in:

Slot::SlotName : String = < name >

This operational pattern recommends…

5.1.10.3 PhysicalTrackNumber

Each TimeLineSlot has a physical track number which is set in:

Slot::PhysicalTrackNumber : Uint32 = < n >
This operational pattern recommends…

5.1.10.4 EditRate

Each TimeLineSlot has a rate that sets the time units for the contained Segment. This determines the precision to which edit points can be specified in this TimeLineSlot, and is set in:

EditRate : Rat ional = < n / d >

where < n / d > is a rate.

For an integer video frame rate of N Hz, this operational pattern recommends setting EditRate to < N / 1 >.

For a video frame rate of nominally 29.97 Hz, this operational pattern recommends setting EditRate to < 3000 / 1001 >.

5.1.10.5 Origin

Each TimeLineSlot has an origin, which is used to resolve SourceClip references made to that TimeLineSlot. It is set in:

Origin : Position = < n >

where < n > is a position in units of EditRate.

This operational pattern recommends setting Origin to 0.

5.2 Edit decisions

5.2.1 CompositionPackage

An edit decision list is modelled as a CompositionPackage in AAF.

5.2.1.1 Name

The title of the edit decision list is set in:

CompositionPackage::Package::Name : string = <title>

The CMX equivalent line is:

TITLE: <title>

5.2.2 TimeLineSlot

A CompositionPackage contains a TimeLineSlot for each track of video, audio or timecode in the production output.

Video, audio and timecode tracks can occur in any order. This operational pattern recommends the following order: video, audio, timecode.

Each TimeLineSlot contains a Segment, an abstract base class. For video and audio tracks, this operational pattern recommends that the Segment is a Sequence of Components. For timecode tracks, this operational pattern recommends that the Segment is a Timecode—this constrains the CompositionPackage to have contiguous timecode tracks.

5.2.2.1 SlotID

Each TimeLineSlot has an ID, which is set in:

Slot::SlotID : Int32 = <n>

where <n> is one for the first TimeLineSlot added to the CompositionPackage and incremented by one for each subsequent slot added.

5.2.2.2 SlotName

Each TimeLineSlot has a name, which is set in:

Slot::SlotName : String = < name >

This operational pattern recommends…

5.2.2.3 PhysicalTrackNumber

Each TimeLineSlot has a physical track number which is set in:

Slot::PhysicalTrackNumber : Uint32 = < n >
This operational pattern recommends…

5.2.2.4 EditRate

Each TimeLineSlot has a rate that sets the time units for the contained Segment. This determines the precision to which edit points can be specified in this TimeLineSlot, and is set in:

EditRate : Rat ional = < n / d >

where < n / d > is a rate.

For an integer video frame rate of N Hz, this operational pattern recommends setting EditRate to < N / 1 >.

For a video frame rate of nominally 29.97 Hz, this operational pattern recommends setting EditRate to < 3000 / 1001 >.

5.2.2.5 Origin

Each TimeLineSlot has an origin, which is used to resolve SourceClip references made to that TimeLineSlot. It is set in:

Origin : Position = < n >

where < n > is a position in units of EditRate.

In the content of a TimeLineSlot within a CompositionPackage, Origin is only used when the TimeLineSlot is being used as a source. This is analogous to an edit list taking the output of another edit list as an input.

This operational pattern recommends setting Origin to 0.

5.2.3 Sequence

For video and audio tracks, this operational pattern recommends that the Segment within each TimeLineSlot is a Sequence of Components, where a Component is SourceClip, Filler or Transition.

This is analogous to a sequence of CMX lines referring to the same output track.

5.2.3.1 DataDefinition

Each Sequence has a DataDefinition. It is set in:

Segment::Component::DataDefinition : WeakReference to DataDefinition = < def >

where < def > is the dictionary definition of the kind of essence in this slot.

5.2.4 SourceClip

A SourceClip specifies a section of source material.

The CMX equivalent line is:

001 FRED V C <PLAYER_IN> <PLAYER_OUT> <RECORDER_IN> <RECORDER_OUT>

In general, adjacent SourceClips imply a "cut" edit between the two sections of source material. For the CMX equivalent line given above, this is analogous to the "C" character in the fourth field.

To control audible clicks in the case where audio is "cut" edited, SourceClip contains audio fade properties. This operational pattern recommends that the required audio transitions are modelled using Transition objects and not using SourceClip's audio fade properties.

5.2.4.1 DataDefinition

Each SourceClip has a DataDefiniton. It is set in:

SourceReference::Segment::Component::DataDefinition : WeakReference to DataDefiniton = < def >

where < def > is the dictionary definition of the kind of essence in this slot.

For the CMX equivalent line given above, the value of DataDefiniton is:

DataDefinition of "V".

5.2.4.2 Length

Each SourceClip has a length. It is set in:

SourceReference::Segment::Component Length : Length = <n>

where <n> is the duration of the SourceClip in units of the containing TimeLineSlot's EditRate.

For the CMX equivalent line given above, the value of Length is:

( <PLAYER_OUT> - <PLAYER_IN> )

5.2.4.3 SourceID

Each SourceClip has a SourceID. It is set in:

SourceReference::SourceID : PackageID = < src_id >

where < src_id > is the PackageID of the MaterialPackage of the required source material.

For the CMX equivalent line given above, the value of SourceID is:

PackageID of "FRED" MaterialPackage.

5.2.4.4 SourceSlotID

Each SourceClip has a SourceSlotID. It is set in:

SourceReference::SourceSlotID : UInt32 = < n >

where <n> is the SlotID of the required slot in the MaterialPackage of the required source material.

For the CMX equivalent line given above, the value of SourceSlotID is:

SlotID of "V" track.

5.2.4.5 StartTime

Each SourceClip has a StartTime. It is set in:

StartTime : Position = < n >

where <n> in the "in" point of the required source material.

Note that the offset into the required source material of the "in" point is

< n > - Origin of referenced MaterialPackage

For the CMX equivalent line given above, the value of StartTime is:

<PLAYER_IN>

5.2.5 Filler

A Filler specifies a section of blank material.

The CMX equivalent line is:

002 BL V C <PLAYER_IN> <PLAYER_OUT> <RECORDER_IN> <RECORDER_OUT>

5.2.5.1 DataDefinition

Each Filler has a DataDefiniton. It is set in:

Segment::Component::DataDefinition : WeakReference to DataDefiniton = < def >

where < def > is the dictionary definition of the kind of essence in this slot.

For the CMX equivalent line given above, the value of DataDefiniton is:

DataDefinition of "V".

5.2.5.2 Length

Each Filler has a length. It is set in:

Segment::Component Length : Length = <n>

where <n> is the duration of the Filler in units of the containing TimeLineSlot's EditRate.

For the CMX equivalent line given above, the value of Length is:

( <PLAYER_OUT> - <PLAYER_IN> )

5.2.6 Transition

xxx
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5.2.6.1 DataDefinition

Each Filler has a DataDefiniton. It is set in:

Segment::Component::DataDefinition : WeakReference to DataDefiniton = < def >

where < def > is the dictionary definition of the kind of essence in this slot.

For the CMX equivalent line given above, the value of DataDefiniton is:

DataDefinition of "V".

5.2.7 Timecode

For timecode tracks, this operational pattern recommends that the Segment within each TimeLineSlot  is a Timecode—this constrains the output timeline to have contiguous timecode tracks.

5.2.7.1 DataDefinition

Each Timecode has a DataDefinition. It is set in:

Segment::Component::DataDefinition : WeakReference to DataDefinition = < def >

where < def > is the dictionary definition of the kind of essence in this slot.

5.2.7.2 Length

Each Timecode has a length. It is set in:

Segment::Component Length : Length = <n>

where <n> is the duration of the Timecode in units of the containing TimeLineSlot's EditRate.

For the CMX equivalent line given above, the value of Length is:

( <LATEST_RECORDER_OUT> - <EARLIEST_RECORDER_IN> )

5.2.7.3 Start

Each Timecode has a Start property. It is set in:

Start : Position = < n >

where <n> is the initial timecode value as frames since midnight (using frame rate defined in FPS property)

For the CMX equivalent line given above, the value of Start is:

<EARLIEST_RECORDER_IN>

5.2.7.4 FPS

Each Timecode has a frames per second property. It is set in:

FPS : UInt16 = < fps >

where < fps > is the frames per second of the timecode being modelled.

For timecode accompanying a 25 Hz video track, FPS would be set to 25 and Drop is FALSE.

For timecode accompanying a nominally 29.97 Hz video track, FPS would be set to 30 and Drop is TRUE.

5.2.7.5 Drop

Each Timecode has a drop-frame property. It is set in:

Drop : Boolean = < is_drop_frame >

where < is_drop_frame > is TRUE for drop-frame timecode and FALSE for non-drop-frame timecode.

The equivalent CMX line for Drop is FALSE is:

FCM: NON DROP FRAME

and for Drop is TRUE is

FCM: DROP FRAME

