In addition to the attributes inherited from model class, the component class defines an optional “OPS initialisation” attribute, which is composed of an OD and an OS. This attribute is used to initialise the OPS of each rt-component created from this component object. The OD and OS are used to initialise the OPS-T axis and X, Y, Z axes lengths. The AVR is set to the range value provided by this Recommendation. The OD and OS are provided as an optional assistance to the MHEG engine. It is for the object designer to ensure that this information is compatible with similar information that may be contained in the hook or in the data.

Recommendation T.171     (10/96)

23	Structure of Content Class

This clause describes the support provided by this Recommendation for the handling of encoded data. This mechanism is common to all types of encoded data and provides a consistent approach to the identification of the type and the interchange of the following:

·	Data that may be presented to, and perceived by, the user, e.g. graphics, audio data.

·	Data that cannot be presented to the user in an immediate way.

·	Null data that may or may not be presented to the user depending on information given in hook or classification attributes or depending on the styles applied, e.g. a transparent area with a rectangle around the area.

·	Generic value stored in the data – This value may be presented to the user depending on information given in hook or classification attributes or depending on the styles applied, e.g. a numeric may be presented as a pure numeric or as a slider, a string as a pure string or as a button. This value may be also used to store a value to be retrieved later, e.g. for a comparis in a link condition or for another attribute assignment. Specific get data and set data actions allow to retrieve and to modify this value, e.g. Set CV [target set, Get Data (content target)].

A content object is a model object. From this model, rt-contents may be created based on instructions given by the author.

An MHEG content class is defined that provides the following information for the type identification and interchange of encoded data:

·	Optional data classification provided as an assistance in determining the type of the data. The classification is either proprietary or registered, e.g. generic value, graphics or video (see clause 14).

·	Content Hook describes the encoding and decoding information enabling the use of the encoded data (see clause 14).

·	Optional OV provided as an assistance in determining the current audible volume encoded within the data. When provided, this OV shall be defined within the AVR (see 9.1.3).

·	Content Data – Inclusion or reference to a generic value, an encoded data provided by other Recommen�dations and Standards and by this Recommendation or a “Null Data”. The generic value in this Recommendation is encoded in ASN.1 using the syntax defined for Generic Value in the Useful Definition module.

24	Structure of Multiplexed Content Class

This clause describes the support provided by this Recommendation for the handling of multiplexed data. This mechanism extends the mechanism provided by content class.

An MHEG multiplexed content class provides a list of ordered streams in addition to the information provided by content class. It describes the streams contained in the multiplexed data.

�Each stream is composed of the following:

1)	Stream identifier – Each stream has a unique identification within a multiplex.

2)	Optional catalogued content classification – It is provided as an assistance in determining the type of this stream (see clause 14).

3)	Content hook – It describes the encoding and decoding information enabling the use of this stream (see clause 14).

	NOTE – An example of a multiplexed content object:

	–	Data Hook:

			MPEG-System

	–	Data:

			Multiplexed data

	–	Streams:

			Stream identifier: 2.1, stream hook: MPEG2-Video�	Stream identifier: 2.4, stream hook: MPEG2-Audio�	Stream identifier: 2.5, stream hook: MPEG2-Audio

25	Structure of Composite Class

This class provides the support for associating multimedia and hypermedia objects. This mechanism provides a consistent approach to the synchronisation in time and space and linking of a set of objects.

This class provides also the logical structure to describe the list of possible interactions offered to the user but does not define the interaction facilities provided by the user interface. Such interaction may be achieved in a variety of ways, for example, Graphical User Interfaces, keyboards, etc. This Recommendation does not define the look and feel of multimedia interactive presentations, or does it propose to change or add concepts to those that exist in typical Graphical User Interfaces. As this Recommendation is generic and independent of platform and implementation, it describes interaction at a virtual level. It is for a using application to apply these mechanisms using its specific look and feel.

NOTE 1 – In this way, this Recommendation achieves a consistent interface between an MHEG engine and the user interaction services or other applications, while still allowing the author to maintain the local look and feel.

Each composite object provides the means to describe one generation of information and its behaviour. Each generation is made up of a list of elements. The element is the basic building block of the composite class. Each element provides also a means to point to another generation defined by another composite object. Thus, a recursive structure is built up with the repetitive use of composite object and pointers in their elements.

Each generation represents a unit in the logic of the presentation intended by the author.

There are typically intrinsic relationships between sibling elements of a same generation.

There are also typical intrinsic relationships of propagation between generations.

NOTE 2 – A typical use of a composite object is to define one element for each choice to be offered to the user in the main menu. A second composite is used to describe the choices of the submenu.

NOTE 3 – Another typical use of a composite object is to define elements that are to be presented simultaneously.

The MHEG composite class provides the following information in addition to a generic identification of the composition:

1)	Composition behaviour: This set of behaviours may describe the sequencing and interrelationships between the elements of this composite and the hyperlinking between different kinds of information. The composition behaviour contains the following information:

a)	Predefined behaviour for specifying initial behaviours – The following start-up and close-down are defined:

i)	Availability start-up: When the composite object is prepared.

ii)	Availability close-down: When the composite object is destroyed.

�iii)	rt-availability start-up: When one rt-composite is created from the composite object.

iv)	rt-availability close-down: When one rt-composite is deleted.

b)	A set of links for specifying conditional actions.

c)	A set of actions – Actions and links are used to describe the behaviour of each element and the interrelationships between parent and siblings.

2)	The number of elements contained in the composition defined by this composite.

3)	Composition elements – Each composite defines one generation. One generation is composed of the list of all the sibling elements.

Empty elements are not represented in Figure 26.
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25.1	Availability Start-up

The availability start-up is a link object that always has the same link condition: when the preparation status of the composite object becomes ready [i.e. Get Preparation Status (“this”) becomes ready]. The link effect may be used for additional preparation effect of the composite. It is either a personalised link effect provided by the author or one of the following default link effects:

·	Automatic start-up 1: Activate all the included or referenced links within the specific behaviour.

·	Automatic start-up 2: Prepare all the referenced associated model objects.

·	Automatic start-up 3: Prepare all the referenced action and link objects in specific behaviour.

·	Automatic start-up 4: Activate all the included or referenced links within the specific behaviour, and prepare all the referenced associated model objects.

·	Automatic start-up 5: Prepare all the referenced associated model objects, and prepare all the referenced action and link objects in specific behaviour.

When the availability start-up is omitted, there is no start-up effect, i.e. the availability start-up is inhibited.

NOTE – The availability start-up is a link. It is not to be confused with a constructor. It is processed only when the composit object’s preparation status becomes “ready”.

�25.2	Availability Close-down

The availability close-down is a link object that always has the same link condition: when the preparation status of the composite object becomes not ready. i.e. Get Preparation Status (“this”) becomes not ready. The link effect may be used for additional destruction effect of the composite. It is either a personalised link effect provided by the author or one of the following default link effects:

·	Automatic Close-down 1:

–	destruction of referenced link and action objects in the specific behaviour;

–	destruction of referenced action objects describing link effect in one of the link objects;

–	destruction of nested action objects referenced in action objects included or referenced in composition behaviour;

–	when completed, destruction of the availability close-down link itself.

·	Automatic Close-down 2:

–	destruction of referenced associated components within the composition elements;

–	when completed, destruction of the availability close-down link itself.

·	Automatic Close-down 3:

–	destruction of referenced link and action objects in the specific behaviour;

–	destruction of referenced action objects describing link effect in one of the link objects;

–	destruction of nested action objects referenced in action objects included or referenced in composition behaviour;

–	destruction of referenced associated components within the composition elements;

–	when completed, destruction of the availability close-down link itself.

When the availability close-down is omited, there is no close-down effect, i.e. the availability close-down is inhibited.

NOTE – The availability close-down is a link. It is not to be confused with a destructor. It is processed only when the composite object’s preparation status becomes “not ready”.

25.3	RT-Availability Start-up

The rt-availability start-up is a link object that always has the same link condition: when an rt-composite is created from this composite, i.e. Get Rt-Availability Status (“this”:?) becomes available. The link effect may be used for additional preparation effect of the rt-composite. It is either a personalised link effect provided by the author or the following default link effect:

·	Automatic Rt-Start-up: Run action is targeted to this rt-composite.

When the rt-availability start-up is omitted, there is no start-up effect, i.e. the rt-availability start-up is inhibited.

NOTE – The availability start-up is a link. It is not to be confused with a constructor of an rt-component. It is processed only when the rt-composite object’s Rt-Availability Status becomes “available” to each rt-composite created from this composite object.

25.4	Rt-Availability Close-down

The rt-availability close-down is a link object that always has the same link condition: when an rt-composite created from this composite becomes deleted, i.e. Get Rt-Availability Status (“this”:?) becomes not available. The link effect may be used for additional destruction effect of the rt-composite. It is always a personalised link effect provided by the author. When the rt-availability close-down is omitted, there is no close-down effect, i.e. the rt-availability close-down is inhibited.

NOTE – The availability close-down is a link. It is not to be confused with a distracter of an rt-component. It is processed only when the rt-composite object’s rt-availability status becomes “not available” to each rt-composite created from this composite object.

�25.5	Composition Element

Each element is composed of the following:

1)	A composition element index – Each element has a unique identification within a composite object.

2)	A associated model – The associated model may be used to associate information to be presented to the user. The model is either a label, a content, a composite, or an empty model:

a)	An label is a generic string – A label may be presented to the user as an interaction item following the style applied to the rt-composite. For example, a label may correspond to a title of a menu or push button.

b)	A content represents a terminal element that is either a content object or a multiplexed content object.

c)	A composite allows the build-up of a parent-child relationship through successive generations. It is the author’s responsibility to avoid the appearance of cycle in the composite object, i.e. an element addressing an ascendant.

d)	An empty model – No model is associated with the element.

When an rt-composite is created from the composite object, the MHEG engine creates rt-objects from the associated models described in the composition (an rt-content from an associated label or an associated content, an rt-composite from an associated composite, a “Null-Root-Rt” from an empty associated model). These rt-objects are plugged into the corresponding sockets within the rt-composite.

25.6	Composition example

Figure 27 shows an example of a menu using the root rt-composite 700:8 in Figure 20 created from composite 700 in Figure 18. Composite 700 defines a logical structure of composition independently of its presentation. In this example, a style menu has been applied to 700:8 in order to represent different generations of menus and submenus. The following applies:

·	The rt-content sockets: “FILE”, “OPTION”, “HELP” are presented in the principal menu.

·	The rt-composite sockets 700:8.2 amd 700:8.4 represents the submenus.

·	The rt-content sockets: “open”, “close” and “new” are presented when the first menu is activated.

·	The rt-content socket: “easy” is presented when the second menu is activated.

The presentation of this menu is not defined by this Recommendation; it is part of the look and feel of the presentation system.
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�26	Structure of Container Class

This clause describes the support provided for regrouping other MHEG objects.This regroupment is intended to facilitate the interchange in order to obtain a unique set of interchange. Once interchanged, it is ensured that all the included objects have also been interchanged.

This may also be used by the object designer to regroup information participating in a same application.

The container object provides the following facilities:

·	an optional predefined behaviour composed of a Container Start-up (see 26.1) and Container Close-down (see 26.2);

·	a list of Container Elements (see 26.3)

26.1	Container Start-up

The container start-up is a link object that always has the same link condition: when the preparation status of the container object becomes ready, i.e. Get Preparation Status (“this”) becomes ready. The link effect may be used for additional preparation effect of the container. It is either a personalised link effect provided by the author or one of the following default link effects:

·	Automatic Container Start-up 1: Prepare action is targeted to the included objects.

·	Automatic Container Start-up 2: Prepare action is targeted to the included and referenced objects.

·	Automatic Container Start-up 3: Activate link objects included.

·	Automatic Container Start-up 4: Activate link objects included and referenced.

·	Automatic Container Start-up 5: Prepare action is targeted to the included objects; Activate link objects included.

·	Automatic Container Start-up 6: Prepare action is targeted to the included objects; Activate link objects included and referenced.

·	Automatic Container Start-up 7:	Prepare action is targeted to the included and referenced objects: Activate link objects included.

·	Automatic Container Start-up 8: Prepare action is targeted to the included and referenced objects; 	Activate link objects included and referenced.

When the container start-up is omitted, there is no start-up effect, i.e. the container start-up is inhibited.

NOTE – The container start-up is a link. It is not to be confused with a constructor. It is processed only when the container object’s preparation status becomes ready.

26.2	Container Close-down

The container close-down is a link object that always has the same link condition: when the preparation status of the container object becomes not ready, i.e. Get Preparation Status (“this”) = not ready. The link effect may be used for additional destruction effect of the container. It is either a personalised link effect provided by the author or one of the following default link effects:

·	Automatic Container Close-down;

·	Destruction of referenced objects;

·	when completed, destruction of the availability close-down link itself.

When the container close-down is omitted, there is no close-down effect, i.e. the container close-down is inhibited.

NOTE – The availability close-down is a link. It is not to be confused with a distracter. It is processed only when the container object’s preparation status becomes not ready.

26.3	Container Element

This is an ordered list of container elements. Each container element can be an instance of any other MHEG classes that may be included or referenced to. It may be one of the following:

·	action object;

·	link object;

�·	script object;

·	content object;

·	multiplexed content object;

·	composite object;

·	container object;

·	descriptor object.

A container element index is assigned to each container element. Each element has a unique identification within a container: the elements are all indexed from 1 to n by the MHEG engine.

27	Structure of Descriptor Class

This clause describes the support provided for the description of other objects that are interchanged. This description is intended to facilitate the negotiation, installation, operation and management of applications that use MHEG objects.

It is recognised that different presentation systems may have widely differing capabilities. By interchanging and interpreting descriptor objects, it is possible to adapt the resources of the presentation system to the requirements of the described objects. The descriptor objects allow MHEG engines to determine whether or not they are able to proceed with a presentation and allow using applications to determine the resources that would be needed for a presentation of a set of objects.

This Recommendation does not require that all objects that are interchanged be the subject of a descriptor object. If no descriptor is associated with an object, it is for the using application to define the description of the object. It is the responsibility of the author to ensure consistency between the descriptor objects and the described objects. This Recommendation does not provide mechanisms to handle errors or inconsistencies in descriptor objects.

A number of facilities ranging from the informal to the formal may be provided by the descriptor object:

·	set of related objects (see 27.1);

·	other descriptor (see 27.2);

·	readme (see 27.3);

·	system readable material (see 27.4);

·	set of channel informations (see 27.5);

·	set of catalogued style informations (see 27.6);

·	set of catalogued extended elementary action informations (see 27.7);

·	set of Cat Ext Attribute Info (see 27.8).

27.1	Related Object

A set of related objects may be provided in order to specify the scope of the descriptor object. If this set is omitted, the scope of the descriptor object is defined by the using application. In this case, in general, the scope should include all objects belonging to the application. Each related object attribute provides information about a single related object; it is specified as a list of the following attributes:

·	Object reference: Identifies the related object to which this object information applies.

·	Object information: Optional. It defines more precisely the related object with the following attributes:

–	Object size: Indicates the size of the encoded related object in octets (optional).

–	Class ID: Identifies the class of the related object.

–	A set of class-specific attributes: This is a choice of attributes sets, which carry object specific information on the related object:

–	specific attributes on a related script object (see 27.1.1);

–	specific attributes on a related content object (see 27.1.2); 

–	specific attributes on a related multiplexed content object (see 27.1.3).

–	Offset: It provides a relative position in octets of an encoded object that is included in another encoded object (see 27.1.5). 

�This Recommendation does not define how to handle contradictory descriptions, if a given related object is described more than once.

27.1.1	Script Class Information

This provides a set of attributes describing the related script object. The following information may be provided:

·	Script classification: Informs the executing system about the classification of the related script object (see 15.1).

·	Script hook: Informs the executing system about the script languages used by the related script object. The executing system may use this information to prepare the corresponding script interpreter or to reject this script object if this script interpreter is not available (see clause 14).

27.1.2	Content Class Information

This provides a set of attributes describing the related content object. The following information may be provided:

·	Content classification: Informs the executing system about the classification of the related content object (see 15.1).

·	Content hook: Informs the executing system about the encoding used for the data of the related content. The executing system may use this information to prepare the corresponding decoder (see clause 14).

·	Alternative objects: Provides a facility to indicate alternative content objects that may be used instead of this related content (see 27.1.4).

27.1.3	Mux Content Class Info

This provides a set of attributes describing the related multiplexed content object. The following information may be provided:

·	Content class information: Informs the executing system about the whole multiplexed data of the related multiplexed content object, i.e. classification, hook, alternative objects (see 27.1.2).

·	Number of streams: Reflects the number of streams contained within the multiplexed data of the related object.

·	Set of stream information: Each stream information is composed of the following attributes:

–	Stream identifier: Identifies a stream within the related multiplexed content object.

–	Content class information: A single stream can be regarded as a single content object; therefore, the attribute set that describes a related content is used, i.e. classififcation, hook, alternative objects (see 27.1.2).

27.1.4	Alternative Object

This provides information about possible alternative content objects that may replace the related object.

Alternative content objects may differ in the encoding or in any other attributes from the related object. The using application may use this facility to adapt the data to be presented to the local environment. It is up to the author of the descriptor to ensure the integrity of alternative objects in the context of the related object.

The alternative objects are described as a list of alternative objects. Each alternative object is composed of the following attributes:

·	A reference to an alternative content object.

·	An alternative hook: Specifying the hook of the alternative object.

·	An alternative descriptor object: Reference to the descriptor object describing the alternative object. It is optional.

·	An alternative readme: Optional and specified as a free format string. It may be used by the using application to identify the nature of the alternative object. For example, in a multi-language application, the readme may carry an identification of the language of the alternative object. It is up to the using application to interpret the meaning of the readme.

�27.1.5	Offset

An encoded MHEG object may be included within another encoded MHEG object. In order to retrieve this included MHEG object without decoding from the beginning, offset information may be provided. The offset indicates the first octet of the included MHEG object in level-D representation.

27.2	Other Descriptor

A set of references to other descriptor objects may be provided and used by the author to connect different descriptor objects. The connected descriptor objects may describe different objects, and the scope of the descriptors may differ. This Recommendation does not define how to handle contradictory descriptions if the scope of two or more descriptors overlap.

This facility provides a mechanism to create a structured set of descriptors. Possible structures are linked lists or trees. It is in the responsibility of the author to define a useful structure.

27.3	Readme

This informal text provides for a human being with the information and encouragement needed to proceed with the installation and operation of the set of related MHEG objects. The choice of words is left to the author, who may use the readme to point to further sources of information and support.

27.4	System Readable Material

A using application may place information in the descriptor object which it finds useful. This Recommendation does not define either this information or the encoding used by the application. An author or a using application may include information in the descriptor intended for the MHEG engine. However, the author should be aware that this information may not be portable to other MHEG systems.

27.5	Channel Information

A set of channel information may be provided by the author in order for the MHEG engine to map more easily each channel on the real environment. Each channel may be described as follows:

·	Channel ID: Identifies the channel to be described.

·	x-min, x-max, y-min, y-max, z-min, z-max: Describe for each spatial axis the minimum and maximum values required for the device associated with this channel.

·	x-resolution, y-resolution, z-resolution: Describe for each spatial axis the resolution for the device associated with this channel.This is the number of addressable spatial physical units.

·	t-resolution: Describes the temporal resolution for the device associated with this channel. This is the number of addressable temporal physical units within one second.

·	f-min, f-max: Define the minimum and maximum presentable frequency required for that channel if audible media are presented on this channel. The units are “hertz”.

·	Audio-dynamic: Defines the audio dynamic required for that channel if audible media are presented on this channel. The units are “dB”.

·	Media types: Specifies the types of the media of the rt-components assigned on this channel. This allows the MHEG engine to assign channels to physical devices. It is one of the catalogued values that can be either registered or proprietary. However, if the presentation system does not support the requested device, the engine may ignore the media type.

·	Events mapping: Specifies the expected events that may occur on this channel or on the rt-components assigned to this channel. It is also possible to assign a catalogued event to each event. This allows an MHEG engine to map the event defined by the author to a real event that may occur in its environment. The catalogued event can be either registered or proprietary. If no mapping on a catalogued event is provided, it is considered that the event identifier provided by the author directly map on catalogued event identifier. If this is not the case, it is for the using application to define how to map the event identifier on a real event. This Recommendation does not define how to handle contradictory descriptions if a given event identifier is mapped more than once.

This Recommendation does not define how to handle contradictory descriptions if a given channel is described more than once.

�27.6	Catalogued Style Information

A set of catalogued styles may be provided in order to inform the executing system about the catalogued styles used in the Set Style actions interchanged in related action objects. The catalogued style can be either registered or proprietary.

27.7	Cat Ext elementary action info

A set of catalogued extended elementary actions may be provided in order to inform the executing system about the catalogued extended elementary actions used in the Catalogued elementary action interchanged in related action objects. The catalogued extended elementary actions can be either registered or proprietary.

27.8	Cat Ext Attribute Info

A set of Cat Ext Attributes may be provided in order to inform the executing system about the Cat Ext Attributes used in the Set Catalogued Attribute actions interchanged in related action and link objects. The Cat Ext Attributes can be either registered or proprietary.



SECTION  4  –  MHEG  ENTITIES  COMMON  BEHAVIOUR

This Recommendation defines the expected behaviour and the initial expected behaviour of the MHEG objects, rt�objects and channels through behaviour attributes and their status values. This Recommendation also defines actions to change and retrieve each expected behaviour. The processing effects of these actions that are perceptible to the user are called “user effects”, and the processing effects whose results are only available to the MHEG engine are called “MHEG effect”. Only the MHEG effect is defined by this Recommendation. The user effect is perceived by the user via a certain GUI that decides look and feel of MHEG entities.

28	MHEG entity behaviour

The initial behaviour of each MHEG entity provided by this Recommendation may be changed by the interchanging the following instances of MHEG classes:

·	Action class used to interchange a set of actions with target references to MHEG objects, rt-objects or channels;

·	Link class used to interchange a set of actions and to specify conditions for those actions;

·	Script class used to interchange scripts that describe complex behaviours.

29	MHEG entity state definition

The complete life of an MHEG object, an rt-object or a channel is defined by the following series of diagrams. As some actions are only valid for a certain period of an MHEG entity, the definition of MHEG entity life is used to verify the validity of an action. Two description methods are used as follows:

1)	Timing diagrams describe the principal behaviour along with the time as shown in Figure 28. This figure shows a status change of a certain MHEG entity. First, this is in period i. After targeting a certain action to this entity, there is some MHEG effect caused by an MHEG engine or a GUI, but still the entity remains in period i. This means that a Get action targeted to the entity during the processing of an MHEG effect always retrieves the value that was attached to the period (the value in period i). After finishing the processing of the MHEG effect, the entity enters in period j. If the period j has some user effect, the appearance of the entity is changed and perceived by a user. The duration of MHEG effect and possible user effect are shown as in Figure 28.

2)	Finite state diagrams describe the possible state transitions depending on actions as shown in Figure 29. In this figure, two ellipses (State1, State2) represent states, and 3 boxes (action x, action y, action z) stand for actions that may modify states. The initial status is State1. If action x is targeted, the state remains State1. If action y is targeted after that, the state is changed to State2. And action z causes a retransition to State1. Action x and y are not valid and ignored if the state is State2, and action z is not valid and ignored if the state is State1.
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Several periods of MHEG entities are defined for the following behaviours:

·	MHEG object availability (see 29.1);

·	Link object activation (see 29.2);

·	Channel availability (see 29.3);

·	RT-object availability (see 29.4);

·	Rt-Component running behaviour (see 29.5);

·	Rt-Component presentation behaviour (see 29.6).

29.1	MHEG object availability

Figures 30 and 31 show MHEG object availability. Two states are defined as follows:

·	O1: The MHEG object is not known to the MHEG engine. Even if it is not created, the MHEG object is said to be in period O1. During O1, all MHEG objects except link objects have only one attribute: preparation status which is equal to “not ready”. Link objects additionally have the activation status which is equal to “inactive”. Any other object attributes described in this Recommendation do not exist. Any Get actions evaluate “undefined” to these non-existing attributes.

·	O2: The MHEG object is available to the MHEG engine. The preparation status of the MHEG object is “ready”. The object has been decoded. All other object attributes have been created and set to their corresponding interchanged values.
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29.2	Link activation

Figures 32 and 33 show link activation. Link objects have additionally MHEG object availability states because they are also MHEG objects. The two figures also show the relationship between MHEG object availability and link activation. Two states are defined for link activation as follows:

·	L1: The activation status of the link object is “inactive”. This link cannot be fired.

·	L2: The activation status of the link object is “active”. The link object has been activated. During L2, each time the link condition becomes true, the link is fired. The Link Abort action does not affect these states.

An Activate action targeted to a link whose preparation status is “not ready” implicitly executes a Prepare action.

A Destroy action may also be targeted in L2. Then the link object enters directly in period L1/O1.
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29.3	Channel availability

Figures 34 and 35 show channel availability. Two states are defined as follows:

·	C1: The channel is not yet created, and not available to the MHEG engine.

·	C2: The channel is available to the MHEG engine.

�The default channel can neither be created nor be deleted. It is always available to the MHEG engine (i.e. the default channel is always in state C2). Both New channel and Delete channel are ignored for the default channel.
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29.4	Rt-object availability

Figures 36 and 37 show rt-object availability. They also show the relationship between rt-object availability status and MHEG object availability status belonging to the model object from which the rt-object is derived. Two states are defined as follows:

·	R1: The model object is prepared (O2), the rt-object is not created, it is not available.

·	R2: The rt-object is available to the MHEG engine. During this period the rt-object may be presented, using a Run action.

A New action in O1/R1 prepares the model object implicitly. And a Destroy action in O2/R2 deletes all rt-objects created from this model implicitly.
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�29.5	Rt-Component running behaviour

Figures 38 and 39 show rt-component running behaviour. Once an rt-component is “available” (i.e. in R2), it is ready for presentation. Two states are defined as follows:

·	R2: The rt-component is not running. It is not presented to the user.

·	R3: The rt-component is running. It may be presented to the user. During this period, there may be a user effect, which is the result of the running of the rt-component to the user with the specified behaviour attributes. The user effect may be dependent of each MHEG engine and GUI.

If a Run action is targeted to a non-existing rt-component (i.e. the rt-object is in R1), an implicit New action is targeted to this rt-component before processing the Run.
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�29.6	Rt-Component presentation behaviour

While an rt-component is running (i.e. the rt-component is in R3), presentation behaviour attributes may be changed by targeting certain Set actions.

Figure 40 shows a typical example of a presentation behaviour attribute. In this figure, a presentation behaviour attribute called “A” associated with a certain rt-component is changed from value V0 to V1 during R3 of the rt-component. A user effect may be associated with this attribute value changing. After stopping this rt-component, the attribute A remains as V1 independent of the running status and any other attributes.
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Figure 41 shows a presentation behaviour attribute changing with a certain transition duration. When an rt-component is running, a certain Set action is targeted to it in order to change the presentation behaviour attribute A gradually. In this case, one additional state period R3.TD is defined as follows:

·	R3.TD: The rt-component running status is “running”. The MHEG engine is processing the attribute changing with the transition duration caused by a certain Set action. The duration of R3.TD is equal to the transition duration specified in the Set action. During R3.TD, the value of the specified attribute is changing gradually. When such an action is in a serial synchronised group of actions, the following action in the list is to be processed after the completion of R3.TD. A user effect may be associated with R3.TD. It shows the impact of the transition duration on the attribute value perception. The user may gradually perceive the change of the presentation behaviour attribute value from the previous value to the specified value. The user effect may be dependent of each MHEG engine and GUI.

The MHEG effect of a Set action with some transition duration is composed of two parts:

–	the initial processing of the Set action in R3; and

–	the consecutive processing of the attribute changing gradually in R3.TD.
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When an MHEG effect of a transition duration is under process and a Stop action is issued on this rt-component, the MHEG effect of the transition duration is terminated after the MHEG effect of the Stop action is completed. The presentation behaviour attribute value takes the specified value in the Set action as if no transition duration was specified. Figure 42 shows this situation.
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When an MHEG effect of a transition duration is under process and a Set action is issued on the same attribute, the MHEG effect of the transition duration is terminated. The presentation behaviour attribute value takes the value specified by the last Set action. If the last Set action has no transition duration, the MHEG effect is processed as described in Figure 40. If it has transition duration, the MHEG effect is processed as described in Figure 41. Figure 43 shows an example of the former case.
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Figure 44 shows presentation behaviour attribute changing while an rt-component is “not running”. The rt-component has a presentation behaviour attribute A equal to V0 while it is in R2. When a Set action to change the presentation behaviour attribute A is targeted to this rt-component, the MHEG engine processes the MHEG effect of this Set action. If a transition duration is specified, it is set to 0 meaning that the transition duration is ignored. After processing the MHEG effect, the presentation behaviour attribute A is equal to V1. If a Run action targeted after that, the rt-component is presented with the presentation behaviour attribute A equal to V1.
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�30	Life cycle of MHEG entities

MHEG entities are created and destroyed by using elementary actions. The period between those two actions makes the life of an MHEG entity. During the life, some attributes associated with the MHEG entity are used.

The principal rules between an MHEG entity life and associated attributes are as follows:

·	Even if such an MHEG entity does not exist, preparation status (see 29.1), rt-availability status (see 29.4) or channel availability status (see 29.3) exists and is always available. The preparation status is set to “not ready”, the rt-availability status is set to “not ready”, and the channel availability status is set to “not available”.

·	If a Prepare action (see 29.1), a New action (29.4) or a New Channel action (see 29.3) is targeted, the MHEG engine is required to instantiate the specified MHEG entity with its corresponding attributes which are described in different behaviours. The presentation status is set to “ready”, the rt-availability status is set to “ready” and the channel availability status is set to “available”.

·	If a Destroy action (see 29.1), a Delete action (see 29.4) or a Delete Channel action (see 29.3) is targeted, the MHEG engine is required to remove the specified MHEG entity with its corresponding associated attributes except for the preparation status, rt-availability status and channel availability status that are set to “not ready”, “not ready” and “not available”, respectively.

Therefore, if an MHEG entity is destroyed or deleted, only the preparation status, the rt-availability status or the channel availability status is changed. And if there is a link whose condition is “when the preparation status becomes “not ready””, “when the rt-availability status becomes “not ready”” or “when the channel availability status becomes “not available””, it shall be triggered.

On the other hand, other associated attributes with the destroyed or deleted MHEG entity are completely removed without changing their status values. For example, if there is an rt-component which running status is “running”, its running status is removed without changing value. That means the rt-component has been deleted while it was “running”. The running status is no more available after deletion. If there is a link which condition is “when the running status becomes “not running””, it shall not be triggered at the time of the deletion.

31	General action mechanisms

This clause summarises the general action mechanisms and its treatment to be processed by the MHEG engine. This mechanism is applied for all other behaviours processing as well as common behaviours processing.

31.1	Action treatment

Actions are to be processed satisfying following conditions:

·	If an MHEG effect of an action contains a list of subeffects, these subeffects are to be performed by the MHEG engine as if they were a single uninterruptable and indivisible operation.

·	The effect of processing an action on a set of two or more targets is to propagate the action to each target within the set of targets. These actions are processed in parallel. The MHEG effect of the action ends when the MHEG effects of all propagated actions end.

·	In certain cases, in order to process an action, a proceeding action is implicitly executed. This proceeding action may produce a change of status. A link triggered on this change of status is fired before the processing of the specified action ends.

For example, when an rt-object is made from a model object which is not prepared, this Recommendation specifies that an implicit Prepare action is to be targeted to the model object before the New action. A link whose condition is “when a preparation status of the model becomes ready” is to be triggered when the model object enters in O2, and not when the rt-object enters R2.

�31.2	Processing of link effect

When the link is fired, i.e. the link is activated and the link condition is satisfied, the MHEG engine processes the link effect. Each time the link is fired, the link effect is processed in two phases as follows:

·	The macro resolution phase: If some macros are in this link (see clause 13).

·	The action process phase: It consists on processing the action object included or referenced in the link effect. This action object may be a basic action, a nested action or a macro action. 

The link effect is processed as summarised in Figure 45.

The action process begins when the link condition is satisfied and the macro resolution accomplished, when the action is a macro action. Each action object is a recursive construction containing a group of synchronised actions accompanied by a synchro indicator.

The synchro indicator specifies if the synchronised actions in the group are to be processed in parallel or in serial. The action group process depends on the synchro indicator. If a synchro indicator attribute is specified as a macro and if this macro is resolved as the value “undefined”, the entire synchronised action set is not processed.

BEGIN ACTION PROCESS of action object within the link effect�	IF synchro indicator == serial�		FOR J = 1 TO number_of_synchronised_actions�		DO�			IF synchronised_action J == elementary_action�				PERFORM target resolution of elementary_action J�				PERFORM the action effect of elementary_action J on the target set�			ELSE IF synchronised_action J == action_object�				PERFORM RECURSIVE ACTION PROCESS of action_object J�			ENDIF�			WAIT FOR the end of MHEG effect of synchronised_action J�	ELSE IF synchro_indicator == parallel�		FOR J = 1 TO number_of_synchronised_actions�		DO SIMULTANEOUSLY�			IF synchronised_action J == elementary_action�				PERFORM target resolution of elementary_action J�				PERFORM the action effect of elementary_action J on the target set �			ELSE IF synchronised_action J == action_object�				PERFORM RECURSIVE ACTION PROCESS on action_object J�			ENDIF�	ENDIF�	WAIT FOR the end of MHEG effect of each action in each "synchronised actions"�	WAIT FOR the end of user effect of each action 'run' in each "synchronised actions"�		DURING that time IF a target is "running" AND�			IF its current temporal position == its terminal temporal position�				PERFORM a Stop action on this target�END OF ACTION PROCESS of action object within the link effect��

Figure 45/T.171 – Action process phase

31.2.1	Serial action processing

If all the elementary actions contained in a serial action group are specified to be processed, each elementary action is processed sequentially after the MHEG effect of the previous elementary action is completed.

Figure 46 shows an example. In this figure, 2 elementary actions are included in a link effect. After finishing the MHEG effect of elementary action 1, elementary action 2 is processed.

The duration of the MHEG effect for a serial action list is the sum of duration of the MHEG effects for the serial actions.

If a Run action is contained within the group, the user effect of the Run action continues even after the MHEG effects of the group are completed, except if a Stop action is performed.
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31.2.2	Parallel action processing

If all the elementary actions contained in a parallel action group are specified to be processed, each elementary action is processed simultaneously. The MHEG effect of the parallel action group ends when the MHEG effects of all the parallel actions end.

When a parallel group is imbricated in a serial group, the MHEG engine is required to wait for the end of the MHEG effect of the set of parallel actions before processing the next action in the serial group.

Figure 47 shows an example of parallel processing. Before processing the elementary action 4, the MHEG engine waits for the end of the MHEG effect of the action group, i.e. the end of the MHEG effect of elementary action 2.

The duration of the MHEG effect for a set of parallel actions is the longest MHEG effect among the parallel actions.
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�31.3	Basic processing of an elementary action

When the MHEG engine processes an elementary action on a single target, the following effects are obtained:

·	MHEG effect without transition duration: This begins at the instance when the action is targeted, and it ends when the action has been taken into account by the MHEG engine. This typically results in a change of status or behaviour attribute value. See some examples in Figures 30, 32, 34, 36, 38, 40 and 44.

·	User effect without transition duration: This effect exists only if the running status is “running”. This effect begins at the instance when the MHEG effect of the Run action ends. This user effect lasts until the MHEG effect of the Stop action ends. The user effect is perceptible by the user during the “running”. Each time a presentation attribute of the target is changed, if the target is “running”, the user effect immediately reflects this change. See some examples in Figures 38 and 40.

·	MHEG Effect with transition duration: This begins at the instance when an action specifying a non�null transition duration is targeted to an entity. It ends when the action has been taken into account by the MHEG engine. If the target is not running, the transition duration is set to zero and ignored. See some examples in Figures 41, 42 and 43.

·	User Effect with transition duration: This effect exists only when a target is running and a set action with a non-null transition duration is targeted to it. This effect begins at the instance when the MHEG effect of the transition duration begins. The effect of the action is perceptible to the user gradually from the previous value to the specified value. Once the MHEG effect of the transition duration ends, the user effect with transition duration ends. See examples in Figures 41, 42 and 43.

31.4	Resolution of target set

A single target (e.g. an MHEG object, a container element, an rt-object, a socket element, a channel) or multiple targets (e.g. some targets, an alias addressing several entities, all the rt-objects made from a model object, all the children of a specified entity) may be specified for each elementary action. Multiple targets are specified as a list of targets. The action effect for each target within a list should be processed in parallel.

NOTES

1 – Authors should not rely on the order in which the parallel actions are executed.

2 – An MHEG engine is not required to perform true parallel processing.

Processing an action on an undefined target has no effect.

31.5	Arithmetic precision

Percentage and ratio may be specified in some of elementary actions’ parameters, for example, Set GTF, Set OVD. And ratio is also used in mapping OPS to RPS.

The general rule to calculate percentage and ratio is that full precision operation should be taken up to the final presentation of objects. Rounding should be done only for the final presentation of objects, i.e. in the final chain of OPS to CPS at channels.

NOTES

1 – If an rt-object with CV 17 is connected to rt-composite A with GVF 1/3 that is connected to rt-composit B with GTF 3 and rt-composite B is connected to a channel, the final volume to be mapped to a physical device is 17 (Round(17 ´ 1/3 ´ 3)) and not 18 (Round(Round(17 ´ 1/3) ´ 3)).

2 – In above example with changing GTF of rt-composite B to 2, the final volume is 11 (Round(17 ´ 1/3 ´ 2)).

3 – A profile of this Recommendation or a using application may define another arithmetic precision and rounding policies.

�32	Common action effects and handling

This clause describes common action effects and handling for all elementary actions and get actions applied for all behaviours throughout this Recommendation. The actual process of elementary actions and get actions is outside the scope of this Recommendation, and should be provided by the MHEG engine.

32.1	Elementary actions

Common action effects and handling to all elementary actions are as follows:

·	If the MHEG engine is unable to perform the required MHEG effect of an elementary action, it is recommended, but not required, that the MHEG engine notify the using application of it.

·	If the effect of targeting an elementary action to an MHEG object, an rt-object or a channel is not described in this Recommendation, this action is ignored by the MHEG engine.

·	If the whole set of targets becomes no more available during the processing of an elementary action (i.e. all the targets within the set are destroyed or deleted), the process of this action is aborted.

·	If a reference to a target of an elementary action except for Prepare, Activate, New and New Channel actions is invalid, the elementary action is ignored (i.e. with a null effect and completed immediately).

·	If a target within a set of targets for an elementary action does not exist, this action is ignored only for that target.

·	If the reference specification defines an empty set of MHEG objects, rt-objects or channels, the reference is ignored.

·	If the reference is ignored, the MHEG engine behaves as if no entity is addressed.

·	If a Prepare, New or New Channel action is applied to an MHEG entity which has an identifier already assigned to an MHEG entity currently available to the MHEG engine, that action is ignored.

·	If an elementary action is targeted to an rt-object in period R2 with a transition duration parameter, the specified transition parameter value is ignored and the elementary action is performed as if the transition duration is set to 0.

·	If an elementary action is targeted to an rt-object in period R3 with a transition duration parameter, the specified transition parameter value is interpreted by the GTU assigned for the target. The presentation of the target is being gradually changed depending on the elementary action and changing presentation attribute.

·	If a transition duration parameter is specified as a negative value, it is set to 0.

·	This Recommendation does not define the behaviour of the MHEG engine that is executing a sequential synchronised actions group while one or more actions fall.

If some user effect is associated with an elementary action, it is explained in the corresponding clause of the elementary action. If there is nothing about the user effect explained in the clause, no user effect is associated with the elementary action.

32.2	Get actions

Common action effects and handling to all get actions are as follows:

·	If a reference to a target of a get action except for Get Preparation Status, Get Activation Status, Get Rt�availability Status and Get Channel Availability actions is invalid, the result is to be evaluated to “undefined”.

·	If an MHEG engine is unable to evaluate a get action, this action is evaluated to “undefined”.

·	If a reference to multiple entities (e.g. children tail, descendant tail) is specified, this reference is ignored. The target of a get action needs to address a single entity.

·	If the reference is ignored, the MHEG engine behaves as if no entity is addressed.

�32.3	Recommended exception handling

This Recommendation does not define any exception handling within the MHEG engine, but recommends following treatments on some situations:

1)	If an object whose encoding does not conform to this Recommendation is provided to the MHEG engine, ignoring the whole object is recommended.

2)	If non-existing entities are referenced except for targets of elementary actions and get actions, following are recommended depending on the invalid reference:

a)	in a link condition, respective conditions are evaluated to “undefined”;

b)	otherwise (e.g. in a composition element), they are replaced by null objects.

These replacement behaviours are withdrawn as soon as the referenced object comes into existence.

3)	If an object receives an action for which the corresponding behaviour is not defined by this Recommendation, ignoring this action is recommended. For example, Delete action targeted to a content object, a Set action with an unsupported value targeted to an rt-object.

The behaviour may be defined in an extension to this Recommendation defined by another standard or a using application.

4)	If other exceptions, e.g. request for a presentation aspect not supported by the presentation environment, or runtime failures like insufficient memory, happen, graceful degradation and sensible fall backs are encouraged.

33	Postpone Behaviour

This behaviour postpones the process of any actions. Initially, each action is processed immediately. However, using this facility, any action may be postponed.

33.1	Behaviour attributes and statuses

None.

33.2	Actions to change the behaviour

This Recommendation defines means to modify this behaviour by the use of the following action:

·	Delay action (see 33.2.1).

33.2.1	Delay action

This action inserts a delay between two actions of a serial synchronised action set within an action object.

This action has the following parameters:

·	Temporal Unit Ref Param;

·	Duration Param.

This action may be targeted during any period.

33.2.1.1	Delay action effect

The MHEG effect is as follows:

1)	If the temporal unit reference is specified as an rt-component, the duration of the delay is expressed in OGTU belonging to the rt-component.

When the temporal unit reference indicates an rt-content, the delay is interpreted following the rules of the OPS-RPS-CPS chain exactly like any other temporal attributes.

2)	Otherwise (the temporal unit reference is specified as default GF), the duration of the delay is expressed in PTU.

3)	If the Delay action is in serial synchronised actions, the MHEG engine waits during the specified duration before processing the next action.

4)	The MHEG effect ends when the duration of the delay is expired.

�33.2.1.2	Delay additional error conditions

·	if the Duration Parameter parameter value is a negative value, it is set to the value 0;

·	if the specified rt-component does not exist, the retrieved GTF is interpreted as the default-GF.

34	Returnability Behaviour

This behaviour returns information to a using application or external entities outside of the MHEG engine, e.g. a script engine, a GUI, a server.

34.1	Behaviour attributes and statuses

None.

34.2	Actions to change the behaviour

This Recommendation defines means to modify this behaviour by the use of the following action:

·	Return action (see 34.2.1).

34.2.1	Return action

This action enables to return information to a using application or external entities outside of the MHEG engine. Generic values or information contained in content objects may be passed.

This action has the following parameters:

·	Set of Return Target Param;

·	Return Indicator Param;

·	Set of Returned Generic Value Param;

·	Set of Content Object Ref Param.

This action may be targeted during any period.

34.2.1.1	Return action effect

The MHEG effect of the Return action is as follows:

Return Indicator Param, Returned Generic Value Param and Content Object Ref Param are passed to the entity specified by the Return Target Parameters. The encoding format of the returned information is not defined by this Recommen�dation.

34.2.1.2	Return additional error conditions

None.

35	Alias Behaviour

This behaviour provides a symbolic identification to any generic references. Initially, no alias is given to any references.

35.1	Behaviour attributes and statuses

None.

35.2	Actions to change the behaviour

This Recommendation defines means to modify this behaviour by the use of the following actions:

·	Set Alias action (see 35.2.1).

�35.2.1	Set Alias action

This action enables the assignment of aliases to any generic references.

This action has the following parameters:

·	Set of Target Param;

·	Set of Alias Spec Param.

This action may be targeted during any period.

35.2.1.1	Set Alias action effect

This effect of this action is as follows:

1)	according to the Update Command, one or several aliases are added, removed or replaced to a target;

2)	if a target is not accessible at the moment of this action, the alias is assigned to the reference as if the target were accessible.

35.2.1.2	Set Alias additional error conditions

None.

36	Extensibility Behaviour

This behaviour allows the process of a catalogued elementary action, or the modification or retrieval of a catalogued attribute value (see clause 15).

The main purpose of the catalogued elementary actions is to provide the behaviour that cannot be sensibly controlled like attributes, e.g. draw line, perform some arithmetic operations or stop the MHEG engine.

On the other hand, the main purpose of the catalogued attributes is to deal with the information that can be expressed by attributes, e.g. presentation attributes like font size or channel attributes like current number of assigned rt-components.

The author should distinguish the differences.

Style behaviour is also a kind of extension that is devoted for presentation and interaction. For example, content format (encoding data) conversion is a feature of catalogued elementary actions, while presenting a content in different ways is a feature of the style behaviour (a music code playing in a graphical way or audible way).

36.1	Behaviour attributes and statuses

This behaviour is expressed using the following attribute or status:

·	Catalogued Attribute (see 36.2).

36.2	Catalogued Attribute

A catalogue entry which represents the list of informations that can be, for instance, presentation attributes, font size or channel attributes. The catalogued attribute may be used as a kind of tail to navigate into the hierarchy of the catalogues.

36.3	Actions to change the behaviour

This Recommendation defines means to modify this behaviour by the use of the following actions:

·	Catalogued Elementary Action action (see 36.3.1);

·	Set Catalogued Attribute action (see 36.3.2).

�36.3.1	Catalogued Elementary Action action

This action enables to use an extended elementary action which is registered or proprietary.

This action has the following parameters:

·	Set of Target Param;

·	Catalogued Extended EA Param;

·	Set of Elementary Action Param.

This period is described in the catalogue where the extended EA is retrieved.

36.3.1.1	Catalogued Elementary action effect

The effect of this action is described in the catalogue where the extended elementary action is retrieved.

36.3.1.2	Catalogued Elementary Action additional error conditions

·	The additional errors are also described in the catalogue where the extended elementary action is retrieved.

36.3.2	Set Catalogued Attribute action

This action enables to set a value of a catalogued attribute for the target.

This action has the following parameters:

·	Set of Target Param.

·	Cat Ext Attribute Param.

·	Ext Attribute Value Param: A generic value to be assigned to a Cat Ext Attribute.

·	Transition Duration Param: A generic value to be assigned to a Cat Ext Attribute.

This period is described in the catalogue where the extended EA is retrieved.

36.3.2.1	Set Catalogued Attribute action effect

The action effect depends on the chosen attributes and is described in the corresponding catalogue.

36.3.2.2	Set Catalogued Attribute additional error conditions

·	The additional errors are also described in the catalogue where the extended elementary action is retrieved.

36.4	Actions to retrieve the behaviour

This Recommendation defines means to get this behaviour by the use of the following action:

·	Get Catalogued Attribute action (see 36.4.1).

36.4.1	Get Catalogued Attribute action

This action enables to retrieve a value of a catalogued attribute for the target.

This action has the following parameters:

·	Target Param.

·	Cat Ext Attribute Param: A generic value to be assigned to a Cat Ext Attribute.

This period is described in the catalogue where the extended EA is retrieved.

36.4.1.1	Get Catalogued Attribute action effect

The value of the catalogued attribute is retrieved.

36.4.1.2	Get Catalogued Attribute additional error conditions

·	The additional errors are also described in the catalogue where the extended elementary action is retrieved.

�SECTION  5  –  MHEG  OBJECTS  BEHAVIOUR

37	MHEG Objects Availability Behaviour

The behaviour is used to express the availability of an MHEG object to the MHEG engine. This behaviour is common for all MHEG objects.

37.1	Behaviour attributes and statuses

This behaviour is expressed using the following attribute or status:

·	Preparation Status (see 37.2).

37.2	Preparation Status

The availability of each MHEG object to the MHEG engine may be evaluated. The result of this evaluation is set in the preparation status. The following applies (see Figure 31).

1)	When an MHEG object is not available to the MHEG engine, its preparation status is evaluated to “not ready”, i.e. the MHEG object is in period O1. Initially an MHEG object is in that state.

	NOTE 1 – For example, in that state, the object has not been interchanged to the receiving system, some pre-processing is required to prepare an object for presentation, etc.

2)	Otherwise, its preparation status is evaluated to “ready”, i.e. the MHEG object is in period O2.

	NOTE 2 – An MHEG engine may offer to the using application more detailed diagnostic and information messages, for example, to explain that an objeject cannot be located, or to indicate error conditions. These messages are not defined by this Recommendation but may be the subject of other standards.

37.3	Actions to change the behaviour

This Recommendation defines means to modify this behaviour by the use of the following actions:

·	Prepare action (see 37.3.1);

·	Destroy action (see 37.3.2).

37.3.1	Prepare action

This action makes the MHEG object available to the MHEG engine.

NOTES

1 – For example, retrieval of an audiovisual sequence from a disk may require so much time that it may be efficient to start loading it before it is needed.

2 – A using application or a specific profile shall define one concrete behaviour of this action. For example, considering a content object which has large data may be loaded either within the Prepare MHEG effect or outside of it, depending on the adapted strategy.

This action has the following parameter:

·	Set of MH-Target Param.

This action may be targeted during the period O1.

37.3.1.1	Prepare action effect

If the preparation status of the target is “not ready”, the following applies:

1)	Make the target available to the MHEG engine.

2)	Process the specific effects of the Prepare action on the following targets:

a)	Action object: Implicit Prepare actions are targeted to the embedded (included or referenced) action objects in a nested action object.

b)	Link object: Implicit Prepare actions are targeted to the action objects (included or referenced) describing the link effect.

The preparation of a link object does not imply the preparation of any targets of the get actions and elementary actions considered in this link.

�c)	Script object: The script data (included or referenced) is made available to the MHEG engine.

Object availability to an MHEG engine is not defined by this Recommendation. For example, the script data may be compiled into executable code and linked to the MHEG engine or it may be in an interpreted form requiring a separate process.

d)	Content object: The content data (included or referenced) is made available to the MHEG engine.

Object availability to an MHEG engine is not defined by this Recommendation. For example, the content data may be in the memory of the MHEG engine or available when required via a telecom or broadcast network. 

e)	Composite object:

i)	Composite Prepare actions are targeted to the links and action objects included in the specific behaviour.

ii)	Implicit Prepare actions are targeted to the associated model objects included in the composition elements.

iii)	Implicit Activate actions are targeted to the “availability start-up”, “rt-availability start-up”, “availability close-down” and “rt-availability close-down” links.

3)	NOTE 1 – The object designer may specify an explicit preparation and activation of the link and action objects only when there is a need to include that behaviour in the MHEG engine, or in order to take into account the needs of minimal resource systems.

4)	NOTE 2 – The object designer may specify an explicit preparation of the referenced associated model objects only when there is a need to create an rt-composite. This takes into account the needs of minimal resource systems:

a)	Container object: Implicit Activate actions are targeted to the “container start-up” and “container close-down” links.

The object designer may specify, within these links, an explicit sequencing of preparation of the objects, and so make these objects available to the MHEG engine when needed, in order to take into account the needs of minimal resource systems.

b)	Descriptor object: The descriptor information (included or referenced) is made available to the MHEG engine.

It is expected that the MHEG engine evaluates the information provided by the descriptor during the execution of the Prepare action. It depends on the implementation of the engine and the execution context how the information is handled.

5)	Set the preparation status of the target to “ready”. The target enters in period O2. These additional effects are to be processed on the following targets:

a)	Content object: The following behaviours are available:

i)	Generic value storage behaviour;

ii)	Copy behaviour (see 72.9.1).

b)	Composite object: “Availability start-up” is fired, i.e. its link effect is processed.

c)	Container object: “Container start-up” is fired, i.e. its link effect is processed.

37.3.1.2	Prepare additional error conditions

·	If one of the targets is an indexed element within a container object, the outer container object needs to be prepared. If it is not prepared, the action is ignored for that target.

·	If one of the targets is not an MHEG object in O1, this action is ignored for that target.

�37.3.2	Destroy action

This action removes an MHEG object from the MHEG engine in order to release resources (e.g. memory, bandwidth, processing power) in the MHEG engine.

This action has the following parameter:

·	Set of MH-Target Param.

This action may be targeted during the period O2.

37.3.2.1	Destroy action effect

If the preparation status of the target is “ready”, the following applies:

1)	Process the specified effects of the Destroy action on the following targets:

a)	Action object:

i)	Implicit Destroy actions are targeted to the embedded (included or referenced) action objects in a nested action object.

NOTE 1 – Object designers should be aware of side effects that may occur if these objects are referenced in other objects.

ii)	If an action object to be destroyed is under processing, the processing is interrupted.

	The way in which the processing is interrupted is not defined by this Recommendation. It is the responsibility of the MHEG engine.

iii)	If a nested action object is destroyed in an action object, this nested action object is replaced by a null object.

NOTE 2 –Processing a null object has a null effect.

b)	Link object:

i)	If the link effect of the target is under process, an implicit Link Abort action is targeted to the link.

	As a link may be fired several times during its life, several link effects may be under process at the same time. All of these link effects are concerned.

ii)	An implicit Destroy action is targeted to each included or referenced action object.

NOTE 3 – Object designers should be aware of side effects that may occur if this action object is referenced in other objects. 

NOTE 4 – The destruction of a link does not imply the destruction of any target for that link.

c)	Model object: Implicit Delete action is targeted to all the existing rt-objects created from this model object. The rt-availability status for each rt-object is changed to “not available”. Other behaviours are destroyed.

	NOTE 5 – Object designers should be aware that the rt-objects disappear if the original model object is destroyed.

	NOTE 6 – It is not defined by this Recommendation how to handle the disappearance of the rt�objects. It is left to the MHEG engine.

d)	Script object: The script data (included or referenced) is destroyed.

Object designers should be aware of side effects that may occur if this script data is referenced in another script object.

e)	Content object: The content data (included or referenced) is destroyed.

Object designers should be aware of side effects that may occur if this content object data is referenced in another content object.

f)	Composite object:

i)	Implicit Destroy actions are targeted to the “availability start-up”, “rt-availability start-up” and “rt-availability close-down”;

ii)	Implicit Destroy actions are targeted to the links and action objects included in the specific behaviour;

�iii)	Implicit Destroy actions are targeted to the included component objects associated with the composition elements;

iv)	Associated model objects and labels are also destroyed.

g)	Container object: An implicit Destroy action is targeted to the “availability start-up” link.

2)	Set the preparation status of the target to “not ready”. The target enters in period O1. These additional effects are to be processed on the following targets:

a)	Link object: The activation behaviour is changed to “inactivate”.

b)	Model object: The rt-availability behaviour is changed to “not available”.

c)	Composite object: availability close-down link is fired, i.e. its link effect is processed. After the link effect, availability close-down link is destroyed.

d)	Container object: Availability close-down link is fired, i.e. its link effect is processed. After the link effect, availability close-down link is destroyed.

3)	Destroy the target.

37.3.2.2	Destroy additional error conditions

·	If one of the targets is not an MHEG object in O2, this action is ignored for that target.

37.4	Actions to retrieve the behaviour

This Recommendation defines means to get this behaviour by the use of the following actions:

·	Get Preparation Status action (see 37.4.1).

37.4.1	Get Preparation Status action

This action gets the preparation status of each MHEG object.

This action has the following parameter:

·	MH-Target Param.

This action may be targeted during the periods O1 and O2.

37.4.1.1	MHEG effect

This action evaluates the preparation status of the target. Following applies:

1)	if the target is in period O1, the preparation status is evaluated to “not ready”;

2)	otherwise (i.e. the target is in period O2), the preparation status is evaluated to “ready”.

37.4.1.2	Get Preparation Status additional error conditions

None.

38	Link Object Activation Behaviour

This behaviour controls the processing of a link object in the MHEG engine. All link objects have this behaviour. Active link objects are surveyed by the MHEG engine. Whenever a link condition becomes true, the corresponding link effect is performed.

38.1	Behaviour attributes and statuses

This behaviour is expressed using the following attribute or status:

·	Activation Status (see 38.2).



_______________
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