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SUMMARY

This Recommendation provides an encoding for multimedia/hypermedia information to be used and interchanged by applications in a wide range of domains.
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Recommendation T.171     (10/96)

PROTOCOLS  FOR  INTERACTIVE  AUDIOVISUAL  SERVICES:�CODED  REPRESENTATION  OF  MULTIMEDIA�AND  HYPERMEDIA  OBJECTS

(Geneva, 1996)

0	Introduction

This Recommendation provides an encoding for multimedia/hypermedia information to be used and interchanged by applications in a wide range of domains.

The design of this Recommendation has been driven by an analysis of application requirements to identify the generic aspects of these applications and incorporate them in a simple encoding.

0.1	Application domains for requirements analysis

In recent years, an explosion of multimedia applications and services has been apparent in many domains. This subclause illustrates the very wide range of audiovisual computer-based applications on which the requirements analysis has been made.

·	Training and education (also known as teletraining): The extension of data processing and telematics to support audiovisuals makes it a more attractive tool to educators because it improves the interface with the students. There is also a need to exchange audiovisuals between tools and to reuse audiovisuals in other applications. The audiovisuals must be structured in such a way that they can be updated, modified and personalised easily.

·	Simulation and games: These can be made much more realistic by the use of multiple media in computer-based systems. Examples are flight and maritime simulators; these applications are highly interactive.

·	Sales and advertising: The association of attractive audiovisuals, showing the products to best advantage, with the stock control and ordering process is a natural commercial evolution.

·	Office information systems, engineering documentation: There is a long-standing need to be able to integrate drawings, images, audio and video into all types of office documentation. Integrated documents would also provide an attractive means of internal enterprise communication.

·	Culture: The computer processing of audiovisual information makes it possible to extend the audience for theatres, museums and cultural events. It also opens the possibility of new art forms.

·	Electronic publishing and electronic books: Much material that is currently published on paper could be enhanced by the integration of audiovisuals and by being available in a hypertext manner over a telecommunication network, for example, tourist guides and yellow pages, which could be a mixed sales and advertising application.

·	Public information: The use of audiovisual interfaces makes it possible for the public to use computer-based, real-time information systems, for example, a kiosk at which information is accessed through videotex or locally from CD.

·	Computer-supported multimedia cooperative work: There is a need to form effective teams of people who are geographically separated but want to share text, graphics, image, audio and other information, for example, remote maintenance, joint authorship or multimedia electronic mail.

·	Medical applications: There is a need for a timely retrieval of audiovisual information, including medical images, medical data and case history, in an integrated way from a remote site. This could be a mixed cooperative work application with different medical experts.

�·	Interactive television applications: The emergence of digital television systems on terrestrial, satellite or cable networks, as well as the availability of New modulation and transmission techniques on the telephone network, creates favourable conditions for a New offer of interactive multimedia services based on the merging of television and telematics technologies, providing the users with interactive access to video documents.

·	New classes of applications: The widespread availability of remote access to audiovisual data processing systems makes possible New classes of applications such as interactive television, customised news programmes and archive materials.

In the following subclauses, the specific needs of communicating multimedia/hypermedia applications from these domains are examined, leading to a list of application requirements. This set of requirements constitutes the global framework of this Recommendation.

0.2	Multimedia/Hypermedia application requirements

In the various domains presented above, interactive multimedia systems are perceived to have increased impact on users through their use of image, video and audio, in addition to traditional text information.

The development of these systems is based upon support for multimedia information in the following areas:

·	Platforms: Emerging compression standards, such as JPEG (ISO/IEC 10918) or MPEG (ISO/IEC 11172 and ISO/IEC 13818), have enabled the development of dedicated hardware, which, in the future, will be provided as a standard system resource.

·	Storage: The increasing capacity of magnetic and optical disks, combined with compression techniques, enables the storage of increasing amounts of high bandwidth information.

·	Communication: The increasing availability and bandwidth of digital transmission media, such as ISDN and other broadband telecommunication and broadcasting networks, enables the appropriate exchange of large amounts of data.

Using these facilities, it is anticipated that multimedia applications will be designed to Run on heterogeneous platforms and will be interconnected to offer multimedia services.

These multimedia applications and services will use large quantities of structured multimedia objects resident in workstations, stored on digital interchange medium and retrieved or distributed from remote sources through a network. These multimedia data will represent a significant investment and it is vital that the information be applicable in a world of rapidly evolving systems and technologies. In particular, it is important that information should be interchangeable between the data structures supported by different applications.

The following application requirements can be identified:

·	Multimedia database retrieval.

·	Frequent updates of multimedia data.

·	Manipulation of a set of data elements.

·	Creation of multimedia documents on a range of workstations.

·	Composition of multimedia data in time and space.

·	Ability to link part of a document with some other part of the same or another document in an open hyperdocument environment.

·	Synchronisation.

·	Elementary synchronisation: Two objects are synchronised with regard to the same reference origin time (parallel mode) or one with regard to the other (sequential mode).

·	Chained synchronisation: A set of objects are presented one after another in the form of a chain.

·	Cyclic synchronisation: One or more objects are repetitively presented.

·	Conditional synchronisation: The presentation of an object is linked to the satisfaction of a condition.

�·	Reuse of multimedia data by integration in different documents.

·	Exchange of multimedia data between heterogeneous systems.

·	Space wide range of users, including closed user groups.

·	Real-time interactivity, including acquisition of multimedia data.

·	Telecommunication of multimedia data.

·	Broadcast of multimedia data.

·	Wide range of data volumes and transfer rates.

·	Access control, security.

·	Tariffing.

·	Copyright, licensing.

·	Wide range of support materials.

·	Use of a wide range of terminals and workstations, including devices with minimal resources.

·	Minimal resources: Facilities that the interchange form must provide in order for a given set of objects, running in limited resources environments, to meet their functional specification as determined by the designer.

·	Ease of specification: For specifying the minimum recommended resources needed by the MHEG application.

·	Ease of application: Minimum requirements of an application should be easily recognised by the negotiation process.

·	Flexibility: The mechanism should be reliable across a broad range of system configurations and media formats.

·	Informative rather than restrictive: The using application should have the final determination as to whether a given set of objects can be interpreted.

·	Extensible/open: The representation should function correctly as New formats, classes, and applica�tion�dependent parameters are added.

·	Scalability: Trade-off among different application platform capabilities, for example, resolution enhancement relative to presentation time.

·	Composition: The minimum resource requirements for a given MHEG application should be combinable in some consistent and predictable manner when applications are combined.

·	Graceful degradation: The primary concern of minimal resource systems is the manner in which degradation can be handled; an application should be able to express its policy with regard to this issue, for example, by using scalability and related mechanisms.

·	Real-time interchange and presentation.

·	Object placement optimisation: Objects that are likely to be accessed simultaneously are adjacent from the standpoint of the access mechanism.

·	Progressive access of objects: Images may be retrieved and presented in increasing resolution for systems with significant presentation delay; scalable versions of objects may be represented and retrieved for systems with insufficient resources for full fidelity presentation.

·	Partial object retrieval: Large objects may be retrieved in several portions, since the entire content will not be presented at one time.

·	Object sequencing: The order in which objects are expected to be presented should be used by the access mechanism when insufficient throughput would lead to unacceptable delays for the whole object to be interchanged.

�·	Separate retrieval of object description and object content: The object description should be retrieved without necessarily retrieving the content so that the system can use information about a set of objects to optimise the access for this set and resources needed for the access can be prepared.

·	Global object index: A table of all objects and their position in an object set should be provided to support fast lookup of objects.

·	Object interleaving: Objects that are to be retrieved simultaneously may be interleaved so that large objects do not cause delays for other objects.

·	Resource requirements: Those for retrieval and presentation by the target system should be available by lookup rather than by derivation.

·	Aggregate retrieval: A collection of objects can be aggregated so that they can be retrieved by one step rather than through a series of requests.

·	Ability to reference individual media objects internally and externally.

·	Ability to navigate in a hypermedia fashion.

·	Ability to support arbitrary hyperlink transversal schemes.

These requirements can be summarised in a set of generic needs:

·	application designers and distributors require application portability in a multi-vendor environment;

·	applications must handle multimedia information structured in such a way that real-time interactivity (including acquisition of multimedia data), as well as real-time interchange of multimedia data can be ensured;

·	applications must compose and synchronise multimedia data in space and time;

·	applications must be able to define links between multimedia data elements;

·	applications must be able to reuse multimedia data by integration in different contexts;

·	applications must be able to frequently update the multimedia data, as well as to manipulate a set of data elements;

·	applications must be able to be interpreted on different systems, from minimal resources to non-limited resources systems;

·	applications must be interchanged and presented in real-time.

These requirements have led to the definition of this Recommendation for multimedia and hypermedia information.

0.3	Rationale for standardisation of multimedia and hypermedia information

The rationale for a standard defining multimedia and hypermedia information structures is based on the following considerations.

·	Standardisation, only at the level of monomedia information is not sufficient to guarantee application portability. Applications do not use the monomedia data separately but must define an associated set of parameters that are necessary for presentation. (Such parameters may include identification of the encoding algorithm applied to the data, decoding parameters relevant to the data, optional attributes to be used for presentation).

·	Standardisation, only at the level of monomedia information, is not sufficient for the design and interchange of multimedia and hypermedia information. Multimedia and hypermedia applications rely on abstractions or data structures that provide features such as synchronisation links and logical links between monomedia data.

·	The design and management of multimedia and hypermedia applications in distributed environments will be eased if the internal details of the information presentation are masked from the application by the use of appropriate abstractions. The application should deal only with functions such as management of information distribution, scheduling of presentation, management of the user dialogue, and other high�level activities.

�This Recommendation aims to provide generic multimedia/hypermedia information structures that fulfil these requirements and additionally are suited to:

·	real-time presentation using multimedia presentation and synchronisation facilities available on the application platform;

·	real-time interchange using communication facilities available on the application platform;

·	final-form representation in which the information is represented and coded for direct presentation without requiring additional processing of its structure.

0.4	T.171 Objectives

0.4.1	Interchange

This Recommendation is intended to provide interchange facilities for various media types. The media data may be encoded according to other international standards, e.g. JPEG for still image, MPEG for video, or may be encapsulated using private and proprietary coding techniques. The interchange units defined by this Recommendation are handled by the MHEG engine under the control of a using application.

In order to support multimedia interchange, as opposed to the interchange of multiple media, this Recommendation provides structures for the composition of different media types within a single unit of interchange.

0.4.2	Presentation

This Recommendation is intended to support final-form presentation of multiple media types. This Recommendation provides facilities for the identification of the coding technique to enable the use of the appropriate presentation resources on a specific platform.

In order to support multimedia presentation, as opposed to the presentation of multiple media, this Recommendation provides structures for the composition of different media types in a presentation. This composition takes the form of time sequencing, spatial positioning, and logical interaction between the media.

In addition, this Recommendation supports interaction with, and modification of, media data and its associated presentation attributes, e.g. size, position, and volume.

Figure 0.1 illustrates the use of this Recommendation as an interchange unit and as an identifier of multimedia information encoded according to several International Standards.
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�0.4.3	Minimal resources

This Recommendation is intended to support the specification of the minimal resources required to present the encoded data and provides facilities for the interchange of information relating to these resources, which is provided by the information source.

0.4.4	Real time

This Recommendation is intended to ease the real-time interchange of multimedia information and provides facilities to assist a using system to achieve an adequate information flow.

0.5	T.171 concepts

This subclause provides a general introduction to the T.171 concepts. The following concepts are presented:

·	MHEG classes; MHEG objects: This Recommendation is a standard that defines object classes. From these classes, MHEG objects may be instantiated by the object designer (e.g. a computer program) and interchanged between using applications. Any number of MHEG objects may be instantiated from a given MHEG class.

·	Run time objects (rt-objects): The MHEG model class is an MHEG abstract class, which provides the following MHEG classes: script, content, multiplexed content, and composite classes. From these model classes, model objects may be instantiated by the object designer and interchanged. In order to reuse the data interchanged in the model objects in different contexts, the object designer is able to create run-time objects, also called rt-objects, from a given model object: for example, the same data in a content object may be presented twice at the same time with different sizes using two rt-content objects, but the content object will be interchanged only once. Any number of rt-objects may be created from a given model object by the object designer.

·	Channels: This Recommendation defines logical spaces in which the rt-objects are presented by the user.

0.5.1	Object orientation

This Recommendation defines a classification of structures corresponding to units of multimedia/hypermedia information to be interchanged. This classification is based on an analysis of the common behaviour and properties of multimedia/hypermedia information and takes the form of an object-oriented approach to the standardisation. This approach results in autonomous and reusable information structures that are generic to multimedia/hypermedia applications.

In the context of this Recommendation, the term “class” denotes a structure of interchangeable multimedia/hypermedia information from which MHEG objects can be instantiated. This Recommendation makes use of the object-oriented mechanism of deriving subclasses from existing ones, together with the associated concept of inheritance. However, since MHEG objects have to be considered as data rather than executable code, no interference MHEG objects in the form of method signatures is defined.

It should be understood that the use of an object-oriented approach to the definition of MHEG structures, does not imply that a system interpreting these structures must be based upon this approach. While this Recommendation defines an interchange format for multimedia/hypermedia information, it makes no assumptions about the internal representation of MHEG structures or the design of systems, engines, interpreters, tools, or using applications.

The MHEG classes contain a level of complexity that is appropriate for use as generic structures in a wide range of using applications and domains. It is assumed that the semantics associated with the use of MHEG classes are defined at the application level and not at the level of this Recommendation. When using applications interchange multimedia/hyper�media information, they usually rely on interchange Services, which provide the appropriate support for the interchange of data. There are various levels of complexity of data interchange, as shown in Figure 0.2.

In Figure 0.2, applications A and B may be seen as a single application by the user.

�Figure 0.2 shows interchange between using applications A and B and identifies the levels at which this interchange takes place.

·	Application level: This exchange (Appl) is not covered by this Recommendation. The using application may make use of a script interchange Standard at the next lower layer.

·	Script level: This exchange (S) is covered by ISO/IEC 13522-3 and other Standards for hyperdocument and scriptware interchange and may make use of the MHEG object interchange Standard at the next lower layer.

·	MHEG object level: This exchange (M) is the subject of this Recommendation. It makes use of Recommendations and Standards for the interchange of content data.

·	Non-MHEG content data level: This exchange (C) is addressed by individual monomedia Recommendations and Standards.

·	Other protocol element level: This exchange (OPE) of elements such as messages and acknowledgements is required by the application but is not addressed by this Recommendation.

This model also shows the need to address the binding of the script to the MHEG objects and of MHEG objects to the content data.
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0.5.2	Encoding

This Recommendation provides a coded representation of each MHEG class. Instances of these coded representations are MHEG objects and represent the data to be interchanged and presented by multimedia/hypermedia applications.

The base-coded representation makes use of Recommendation X.680 “Specification of Abstract Syntax Notation One” (ASN.1) and Recommendation X.690 “Specification of Basic Encoding Rules for ASN.1” and is described in this Recommendation.

�Alternative coded representations may be provided. Their coded representation should be isomorphic to the base-coded representation. These different notations and encoding schemes are alternatives used to express the same and unique representation of the MHEG objects.

0.5.3	Overview of the MHEG classes

The classes defined in this Recommendation can be used to specify:

·	objects containing media information;

·	relationship between objects;

·	dynamic behaviour of objects;

·	information to optimise the real-time handling of objects.

The following instantiable classes are defined in this Recommendation.

0.5.3.1	Content class

The content class is a model class; it contains or refers to the coded representation of media information together with a parameter set containing information required for content presentation. This parameter set contains an identification of the coding method and a field for the specification of application-oriented parameters (e.g. fonts and colour table). The content class also specifies the original size, duration and volume of the data. These values are expressed using generic space and temporal units. From content class, multiplexed content objects can be derived; content objects that are not multiplexed are called pure content object or non-mux content object.

0.5.3.2	Multiplexed content class

The multiplexed content class is a model class that is a subclass of the content class. It contains or refers to the coded representation of a multiplexed media data together with a description of each multiplexed stream.

0.5.3.3	Composite class

The composite class is a model class; it provides the support for associating multimedia and hypermedia objects. This mechanism provides a consistent approach to the linking and synchronisation in time, space, of a set of objects. This class also provides a 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, e.g. graphical user interface and keyboards. This Recommendation does not define the look and feel of multimedia interactive presentations, nor does it propose to change or add concepts to those existing 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.

0.5.3.4	Action class

This Recommendation provides an initial behaviour for each MHEG object, run-time object (rt-object), and channel, e.g. default position of an rt-content and provides also a means to modify the initial behaviour of each object by defining a list of elementary actions to be applied to the objects. The modification of the behaviour is achieved by interchanging the corresponding elementary actions within action objects. The action objects are used within a link object to describe the link effect.

The action class defines a structure that specifies a synchronised set of elementary actions to be applied to one or more targets.

0.5.3.5	Elementary actions

This Recommendation defines elementary actions that can affect the following behaviours of an MHEG object, an rt�object, or a channel.

·	Preparation: Actions are provided to control the availability of the MHEG object in the system. For example, Prepare and Destroy actions may be applied to add and remove an MHEG object from the system.

·	Creation of run-time objects (rt-objects): The New action is provided to create rt-objects (rt-script, rt�component) from a model object (script, component); the Delete action is provided to destroy them.

�	Presentation: Actions are provided to control the progress of the rt-components in the system. For example, Run and Stop actions may be applied to control the progression of a time-based rt-component.

·	Rendition: Actions are provided to control the projection of the rt-component on the system. These actions vary according to the media type. For example, Set GTF action to change the presentation speed for time-based media and Set OVS action to change the presentation size for visible media.

·	Interaction: Actions are provided to control the results of interaction with an rt-component in the system. For example, Set Interaction Ability action specifies the selectability and the modifiability of an rt�component.

·	Activation: Actions are provided to control the activation of the rt-scripts in the system. For example, Run and Stop actions.

0.5.3.6	Get actions

This Recommendation also defines a means to retrieve the behaviour of an MHEG object, an rt-object or a channel. Actions are provided to get the behaviour attribute or status value of MHEG objects, rt-objects and channels. These actions are called “get actions”. The result of a get action is a generic value or the value “undefined” when an error condition occurs. The get actions are used to express the source and the comparison value of the link condition in a link object or as any parameter of an elementary action.

0.5.3.7	Link class

The link class defines a structure that specifies a set of relationships. Each relationship is defined between one or more sources and one or more targets. The relationship is composed of conditions associated with the sources (link condition) and actions to be applied to the targets (link effect). The actions, which are described in action objects, are to be applied to the targets when the conditions are satisfied.

The source and target can be instances of any MHEG class, including link class and action class. The source and targets can also be any run-time objects.

Instances of the link class are used to specify the time sequencing, spatial positioning, or logical interaction between MHEG objects and run-time objects.

0.5.3.8	Script class

The script class is a model class. It defines a container for complex relationship between MHEG objects, run-time objects and channels, specified in a script language. This Recommendation does not define the script language itself but provides the script class to encapsulate a script and an indication of the language used.

It is assumed that the script language used in a script object is able to reference MHEG objects, rt-objects, and channels, and also to access their attributes. Recommendation T.174 defines an interface to MHEG entities for this purpose and Recommendation T.173 defines a Script interchange Format.

0.5.3.9	Descriptor class

The descriptor class defines a structure for the interchange of resource information about a single or a set of other interchanged objects. The described objects are called “related” objects. The information can be used to facilitate a correspondence between the resources required to present the objects and the resources available to the system, or to perform a negotiation between the source of the MHEG objects and the presentation site.

0.5.3.10	Container class

The container class provides a means to regroup multimedia and hypermedia data in order to interchange them as a whole set.

0.5.4	Run-time objects (rt-objects)

For the purpose of reusing model objects (script, component objects) in different presentations or activation, a clear separation is made between the interchanged model object, which contains the reusable data or composition, and the rt�object corresponding to a specific view of the model data or composition.

�The rt-objects (rt-script, rt-content, rt-multiplexed content, and rt-composite objects) are created by the object designer using the MHEG action New. The presentation or activation of an rt-object does not affect the model object; this allows the reuse of a same model object in different rt-objects.

0.5.5	Channels

A channel is a logical space in which the rt-components (rt-content and rt-composite objects) are presented and perceived by the user. The channels are created by the object designer using an MHEG action. The object designer may provide information in the descriptor object to facilitate the mapping by the MHEG engine of the logical channels to the real world.

0.6	The MHEG application interface

This Recommendation does not define an Application Programming Interface (API) for the handling of objects in a system. However, it is assumed that the MHEG engine provides facilities to support the actions defined in this Recommendation for use by the using application.

0.7	T.171 extensibility

The scope of the classes defined in this Recommendation is compatible with their use in a wide range of applications and domains. It is recognised that certain applications may require specific functionality not directly provided by the classes, e.g. a using application may require the use of specialised resources available on a given platform. In this case, additional resources, which are not provided directly by this Recommendation, may be associated with the MHEG objects. This association is defined by using one of the following techniques. These techniques do not change the coded representation of the facilities defined by this Recommendation (see clause 15):

1)	extension of elementary actions;

2)	extension of attributes of an MHEG object, an rt-object or a channel;

3)	extension of data types, classifications, styles, events, channel media types;

4)	addition of new object classes.

	NOTE – This facility may be used for example to create and manipulate new attributes such as payment or colour, or to vary some speech modulation parameter in an audio object.

For 1) through 3), a registration procedure and catalogues are provided by ISO/IEC 13522-4. This allows users to define extensions without significant reduction of portability. This extension allows users to use proprietary or registered catalogues (see clauses 14 and 15.1). An MHEG engine can take any catalogue entry into account and thereby introduces the New extension process; another MHEG engine with no extensions may ignore the extension.

The addition of New object classes implies an appropriate adaptation of MHEG engine for interpretation of the new classes, which limits the usage of MHEG objects of these classes to that MHEG engine.

1	Scope

The scope of this Recommendation is the coded representation of final-form multimedia and hypermedia information objects that will be interchanged as units within or across services and applications, by any means of interchange (e.g. storage, local area network, wide area telecommunication, broadcast telecommunications or broadcast networks). These objects define the structure of a multimedia presentation.

These objects, hereafter called MHEG objects, provide the following functionalities supporting for:

·	final-form representation;

·	systems with minimal resources;

�·	interactivity and multimedia synchronisation;

·	real-time presentation;

·	real-time interchange,

as a common base for many multimedia and hypermedia applications.

This Recommendation defines the specifications of MHEG objects common to all types of coded representation and also defines one type of coded representation, the base-coded representation.

1.1	Specificity of the scope

Since it is expected that a wide range of recommendations, standards, and user applications will be users of this Recommendation, the scope focuses on the generic structuring aspects. This Recommendation recognises the semantics implied by the specification of the MHEG objects but does not enforce any semantic interpretation by the using application.

1.2	Issues outside T.171 scope

The scope excludes any standardisation of models, services, systems, protocols or applications that are likely to make use of MHEG objects. Integration of MHEG objects within these models, services, systems, protocols or applications, or interworking, are defined by other standardisation bodies within JTC1 or ITU-T. The generic part of the interface between MHEG objects and applications was defined through liaison and cooperation with those bodies.

The coded representation of content data is not in the scope of this Recommendation.

2	Conformance

The conformance is evaluated on interchanged objects. There is no consideration of conformance for a system, an engine, a process.

An interchanged object is conformant if it can be correctly interpreted. This means that:

·	its ASN.1 encoding is correct (conformance of the concrete syntax);

·	its ASN.1 notation is conformant to the grammar specified in this Recommendation (conformance of the abstract syntax).

A conforming MHEG decoder shall recognise and decode all MHEG objects as defined in this Recommendation.

2.1	Profiles

Profiles may be provided by the using applications.

2.2	Syntax

Conformance is on the base representation (this Recommendation). An MHEG object instance is represented using the ASN.1.

Conformance at the level of the coded representation is ensured by the use of international standards for the encoding of the syntax.

2.3	Semantics

This Recommendation provides an encoded representation for expressing an expected behaviour of objects, such as relationship in time and space, but does not define techniques that might handle such relations between the objects.

�3	Normative References

The following ITU-T Recommendations and other references contain provisions which, through reference in this text, constitute provisions of this Recommendation. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; all users of this Recommendation are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published.

–	ITU-T Recommendation X.680 (1994) | ISO/IEC 8824-1:1995, Information technology – Abstract Syntax Notation One (ASN.1): Specification of basic notation.

–	ITU-T Recommendation X.681 (1994) | ISO/IEC 8824-2:1995, Information technology – Abstract Syntax Notation One (ASN.1): Information object specification.

–	ITU-T Recommendation X.682 (1994) | ISO/IEC 8824-3:1995, Information technology – Abstract Syntax Notation One (ASN.1): Constraint specification.

–	ITU-T Recommendation X.683 (1994) | ISO/IEC 8824-4:1995, Information technology – Abstract Syntax Notation One (ASN.1): Parameterization of ASN.1 specifications.

–	ITU-T Recommendation X.690 (1994) | ISO/IEC 8825-1:1995, Information technology – ASN.1 encoding rules: Specification of Basic Encoding Rules (BER). Canonical Encoding Rules (CER) and Distinguished Encoding Rules (DER).

–	ITU-T Recommendation X.691 (1995) | ISO/IEC 8825-2:1995, Information technology – ASN.1 encoding rules – Specification of Packed Encoding Rules (PER).

–	ISO/IEC 13522-4:1996, Information technology – Coding of multimedia and hypermedia information – Part 4: MHEG registration procedure.

4	Definitions

For the purposes of this Recommendation the following definitions apply.

–	Definitions as in Recommendations X.680 and X.690.

–	Definitions in this clause.

4.1	abstract class�: An MHEG class that cannot be instanced, i.e. no interchanged objects. These classes encapsulate information and provide inheritance of attributes in its subclasses, and also act as a mechanism for specifying which MHEG actions may be applied to which MHEG classes.�

4.2	action�: An elementary action or a get action.�

4.3	action effect�: Equal to the concatenation of the MHEG effect and the user effect for all elementary actions. For get actions, it is equal to the MHEG effect.�

4.4	action object�: An instance of an MHEG class that defines an organised set of elementary actions.�

4.5	activate; (active)�: An elementary action that causes a link object to become active, i.e. only an active link can be fired.�

4.6	alias�: An attribute that can be associated to an MHEG entity, a data, or a stream. It is used as an alternative identification.�

4.7	anchor�: A content object containing anchor information rather than media data. Anchor information is used to position an anchor against a hub document.�

4.8	attribute�: Typed value representing some characteristics of an interchanged MHEG object, an rt-object or a channel.�

4.9	author; object designer�: A computer program or other devices when the objects are generated by mechanical or electronic means.�

4.10	channel�: A logical device in which rt-components are positioned for final presentation. Channels are mapped by an MHEG engine to physical devices like screen windows or loudspeakers for making the rt-objects within them perceivable by the user.�

�4.11	coded representation�: Binary representation of the structure and data within an object instance.�

4.12	component object�: An instance of an MHEG class that represents a content object, a multiplexed content object, or a composite object.�

4.13	composite object�: An instance of an MHEG class that defines a list of composition elements grouped for presentation. The presentation of a composite object consists of the presentation of its composition elements.�

4.14	composition elements�: An attribute of the MHEG composite class that defines its presentation and its subhierarchy.�

4.15	constraint condition�: A part of a link condition describing an attribute and a status value. It is referred as an additional condition if trigger conditions within a same link are satisfied.�

4.16	container object�: An instance of an MHEG class that defines a list of objects grouped for interchange. It provides a means to group objects without specifying specific relationship.�

4.17	content object�: An instance of an MHEG class that provides a consistent structure for the interchange of encoded generic value or any presentation data. It is either a non-mux-content or a multiplexed content.�

4.18	data�: Attribute of content and script object.�

4.19	default channel�: A channel that is always available to the MHEG engine by the use of a reserved identifier (that is, “Default-Channel”). The elementary actions “New channel” and “Delete channel” are ignored for the default channel. When a root rt-component is not assigned to a specific channel, it is implicitly assigned to the default channel.�

4.20	delete; delete channel, (not available)�: An elementary action that removes an rt-object or a channel from an MHEG engine. The rt-object or the channel is said to be not available.�

4.21	demultiplex�: A means to extract two or more streams of information from one unique combined encoding scheme to achieve separate presentation or exchange.�

4.22	descendant�: Any MHEG entity contained in the subhierarchy of which the initial object is the root.

NOTE – The graph of the descendancy may contain loops. An entity may be a descendant of itself. �

4.23	descriptor object�: An instance of an MHEG class that defines the associated information to any object. A using application may use this object to negotiate characteristics of MHEG engines.�

4.24	destroy, not ready, not available�: An elementary action that removes an MHEG object from an MHEG engine. The object is said to be not ready or not available.�

4.25	elementary action�: Used to modify the behaviour of an MHEG entity within the MHEG engine. Elementary actions are interchanged within action objects. An elementary action is typically composed of a target set, specific parameters defined for each elementary action, and an optional transition duration.

NOTE – Examples of elementary actions: Prepare (target set), Run (target set, number of performances). �

4.26	empty socket�: A socket in which no rt-component has been plugged.�

4.27	event�: A signal generated by some components or the MHEG engine, e.g. key stroke, mouse movement.�

4.28	final form�: An interchange form intended for presentation without requiring change of the structure of the objects.�

4.29	fire a link�: Each time a link condition of an active link is satisfied, the link is fired, that is, its link effect is processed.�

�4.30	generation�: A composite object has several sockets where component objects are attached. These component objects has the sibling relationship. Therefore, a composite object is said to define one generation of component objects. Several generations may be made if another composite objects are attached in the sockets. As an rt-composite is created from a composite object, an rt-composite also defines some generations.�

4.31	generic value�: One of generic boolean, generic numeric, generic integer, generic ratio, generic string, generic reference, or generic list. It may be a constant or an evaluated value.�

4.32	get action�: Targeted to an MHEG entity and specifies the requested attribute or status value to be evaluated. The result of a get action is to provide a generic value. This generic value is used in the context of the evaluation and is a local value. If the same get action is processed in two different links in parallel, there are two generic values resulting from these two evaluations. These two generic values may be different. A get action can be used and interchanged when a value is allowed, for example, as a parameter of an elementary action or a get action, as a source value or comparison value in a link object.

NOTE – Examples of get actions: Get Preparation Status (target) and Get Running Status (target). �

4.33	hook�: An attribute of the content class and script class containing encoding and decoding information enabling the use of data. The semantics of these parameters are not defined by this Recommendation but are given by the semantics of the data encoding Standard or Recommendation.�

4.34	hypermedia�: The ability to access monomedia and multimedia information by navigating across links.�

4.35	interchange attribute�: An attribute of an interchanged MHEG object.�

4.36	interchange medium�: The medium used to interchange data: it can be a storage medium, a transmission medium, or a combination.�

4.37	interchange value�: The value of an interchanged attribute.�

4.38	label�: A generic string that is associated with an element of a composite. When an rt-composite is created from the composite object, an rt-content is created from this label and automatically plugged into a corresponding socket.�

4.39	link condition�: Conditions to be satisfied in order to fire a link. It is composed of some trigger conditions, some constraint conditions and some logical operators between them.�

4.40	link effect�: Effects of a link when it is fired. It is composed of some elementary actions and/or some action objects.�

4.41	link object�: An instance of an MHEG class that defines spatio-temporal or conditional relationship between MHEG entities. A link object is composed of a link condition and a link effect.�

4.42	macro action�: An action object that offers the facility to replace the parameters in frequently used action objects.�

4.43	macro link�: A link object that offers the facility to replace the parameters in frequently used conditional actions.�

4.44	macro parameter�: A parameter of an action or an attribute of the action class that is replaced by the following information: a macro definition identifier and a default macro usage value.�

4.45	macro usage value�: Within the link effect of a link object, a usage value can be provided for each macro parameter used within the link effect. This assignment is processed when the link is fired.�

�4.46	medium (plural media)�: A means by which information is perceived, expressed, stored, or transmitted.
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Figure 1 is intended to clarify the relationship between the different meanings of the term “media”. Representation and presentation media are to be differentiated for virtuality and portability (device independence) purposes. A given character string (coded representation) can be presented using different means (screen, paper, loudspeaker after text-to-speech synthesis). The same command can be input by the user through different equivalent means (for example, selection in a list with a mouse, a tactile screen, with digits plus validation key, with a keyboard to input the corresponding character string, or even through a microphone with a voice recognition system allowing recognition of a limited vocabulary including the name of the above-mentioned command.).

NOTE – This is a weak definition because this term has different meanings depending on the context. Thus, the term is to be avoided in its stand-alone form. To be unambiguous, it should be only used in expressions such as perception medium, representation medium, presentation medium, storage medium, transmission medium.�

4.47	MH object class�: An MHEG object class that is the root of MHEG class hierarchy. It defines attributes common to all other MHEG classes.�

4.48	MHEG class�: An MHEG object class defined by this Recommendation.�

4.49	MHEG effect�: The effect caused by the processing of an elementary action or a get action, which changes or retrieves some internal state.�

4.50	MHEG engine�: A pseudo-mechanism that may consist of a process or a set of processes that interpret MHEG objects encoded according to the encoding specifications of this Recommendation.

NOTE – The way of implementing the MHEG engine is outside the scope of this Recommendation does not define any ingredients inside the MHEG engine. �

4.51	MHEG entity; entity�: Any MHEG object, rt-object, or channel.�

4.52	MHEG object�: A coded representation of a multimedia and/or hypermedia object that conforms to this Recommendation.�

4.53	minimal resources�: A system with minimal buffering capacity, minimal throughput of communica�tion channels, limited computational power.�

4.54	model object�: An instance of an MHEG class that represents a script object or a component object.�

�4.55	multimedia representation�: The property of handling several types of representation media.

NOTES

1 – The term multimedia is an adjective; it shall be used attached to a noun that provides the context (e.g. multimedia service or application, multimedia terminal, multimedia network, multimedia presentation).

2 – In this Recommendation, multimedia is used in the sense of multiple representation media. Hence, a remote processing service or videotex, using a keyboard and a textual display, is not multimedia, as the interaction involves only one medium (text).

3 – An MHEG object within a multimedia service or application may contain only one representation medium. �

4.56	multiplex�: A means to combine two or more streams of information into one unique encoding scheme to achieve simultaneous presentation or exchange.�

4.57	multiplexed content object�: An instance of an MHEG class that provides a single consistent structure for the interchange of any multiplexed presentation data.�

4.58	new, new channel, available�: An elementary action which causes an rt-object or a channel to become available to the MHEG engine for further processing (e.g. presentation). The rt-object or the channel is said to be available.�

4.59	non-mux content object�: A pure content object, that is, not a multiplexed content object.�

4.60	null�: A specific value indicating nothing.�

4.61	null data�: Null data is generated by the MHEG engine when referenced by the use of a reserved identifier: “Null-Data”. The null data may replace any kind of data. Actions performed on an rt-script/rt-content made from a script object/content object with a null data are not ignored. The user effect of such action is defined by the hook and classification information provided in the model object.�

4.62	null MHEG object�: A null object is generated by the MHEG engine when referenced by the use of a reserved identifier: “Null-MH”. The null object may replace any object of any MHEG class. An action performed on a null MHEG object causes a null effect.�

4.63	null root rt-object�: A null root rt-object is generated by the MHEG engine when referenced by the use of a reserved identifier: “Null-Root-Rt”. The null root rt-object may replace any root rt-object. An action performed on a null root rt-object causes a null effect.�

4.64	object�: A finite, independent, self-defining piece of information that can be manipulated as a whole by MHEG engines and interchanged as one unit.

NOTES

1 – Within the context of this Recommendation, the object can be of multiple types (e.g. action, link, script, content, composite, descriptor, or container object).

2 – “Self-defining” implies that the object contains or refers to the information necessary for its handling.

3 – The definition is not restricted to digitally-coded objects, but may also be applied to analogue objects (e.g. a videodisk sequence). �

4.65	object class�: Any category of objects that have a specific and homogeneous template (that is, characteristics and behaviour as relevant to the contained information and to their actions modifying their behaviour).�

4.66	parent-child relationship�: Relationship existing when the parent object is a composite object that contains or refers to a child object.�

4.67	perception medium�: The nature of the information as perceived by a human being (e.g. speech, noise, music, text, drawings, moving, scenes).�

4.68	plug�: An elementary action that attaches an rt-component into a socket.�

4.69	prepare; prepared; ready�: An elementary action that causes an object to become available to the MHEG engine for further processing (e.g. presentation). The object is said to be prepared or ready.�

�4.70	presentation�: The rendition of an rt-component to be perceived by an user.�

4.71	presentation media�: The means used to reproduce information to a user on an output device (e.g. screen, paper, printer, loudspeaker) or to acquire information from a user with an input device (e.g. keyboard, mouse, microphone, camera).�

4.72	presentation space�: The space used to present rt-components to the user. It consists of a temporal axis, three dimensional spatial axes and an audible volume range.�

4.73	projection�: A presentation space of a socket may be mapped into the presentation space of its parent or a channel presentation space, changing its temporal position, size or volume. The mapping is called projection. A root rt�component is always projected into a channel presentation space. A number of elementary actions are used to achieve such projection.�

4.74	real-time interchange�: The ability to interchange objects between systems within deadlines needed for the presentation schedule to be satisfied. This implies a constant limited delay. Specifically, time-based media and time-synchronised objects have presentation requirements that may not be satisfied by the buffering.�

4.75	real-time presentation and interaction�: The ability to present objects within a constant delay. Intrinsically time-based (e.g. audio, video) objects or objects that have time-behaviour or time-constraints (e.g. synchronisation) are concerned.�

4.76	real-time system�: To perform operations in a way that gives the user the impression of happening immediately. A real time system means a system with only constant delay. In a wider sense a limited delay and jitter could be accepted. In the context of certain media (e.g. audio, video), real time implies a presentation that meets the original time base requirements.�

4.77	render�: The ability to show a certain object in a specific way to the user. A number of elementary actions are used to achieve such specific rendering.�

4.78	representation medium�: The type of the interchanged data that defines the nature of the information as described by its coded form.

NOTES

1 – Examples of representation media information and their possible coded forms:

	·	Characters or text: Telex, ASCII, EBCDIC. 

	·	Graphics: CEPT, NAPLPS or CAPTAIN videotex, CGM.

	·	Audio: Recommendation G.711, MIDI, MPEG Audio.

	·	Still picture: Fax group 3, JBIG, JPEG.

	·	Audio visual sequence: CCIR Recommendation 601 plus associated audio: MPEG.

2 – The representation medium is defined independently of the direction of interchange (i.e. to or from the user or between equipment). Each representation medium may be used for both input or output, e.g. character-type representation may be used for both text display and text input from a keyboard; graphics-type representation may be used for both graphic display and graphic input (location) from a mouse. Audio-type or picture-type representations may be used both for reproduction and capture. �

4.79	representation of an object�: A description of the object structure and its contents.�

4.80	root rt-component�: A non-plugged rt-component. A root rt-component addresses either a root rt�composite or a root rt-content.�

4.81	root rt-composite�: An rt-composite that is not plugged.�

4.82	root rt-content�: An rt-content that is not plugged. A root rt-content addresses either a root rt�non�mux or a root rt-mux.�

4.83	root rt-mux�: An rt-mux that is not plugged.�

4.84	root rt-non-mux�: An rt-non-mux that is not plugged.�

�4.85	rt-component�: An rt-component addresses either a root rt-component or an rt-component socket.�

4.86	rt-component socket�: A socket in which an rt-component is plugged. An rt-component socket addresses either an rt-composite socket or an rt-content socket.�

4.87	rt-composite�: A run-time object created from a model composite object. The elements of an rt�composite are called sockets. An rt-composite addresses either a root rt-composite or an rt-composite socket.�

4.88	rt-composite socket�: An rt-composite that is plugged.�

4.89	rt-content�: A run-time object created from a model content object. An rt-content addresses either a root rt�content or an rt-content socket.�

4.90	rt-content socket�: An rt-content that is plugged. An rt-content socket addresses either an rt-non-mux socket or an rt-mux socket.�

4.91	rt-mux�: A run-time content created from a model multiplexed content object. An rt-mux addresses either a root rt-mux or an rt-mux socket.�

4.92	rt-mux socket�: An rt-mux that is plugged.�

4.93	rt-non-mux�: A run-time content created from a pure model content object, i.e. not from a multiplexed content object. An rt-non-mux addresses either a root rt-non-mux or an rt-non-mux socket.�

4.94	rt-non-mux socket�: An rt-non-mux that is plugged.�

4.95	rt-object, run-time object�: A run-time object created from a model object. For the purpose of reusing model objects in different contexts, a clear separation has been made between the MHEG model interchange object that contains the original definition and the rt-object corresponding to a specific usage of the model. The use of an rt-object does not affect the model object. This allows the reuse of the same model object in different rt-objects. A model object is considered a template. Any number of rt-objects may be created based on instructions given by the author, i.e. action New. This Recommendation defines an initial behaviour of each rt-object and actions that will modify and retrieve this behaviour. The internal representation of the rt-objects is not defined by the standard. Each MHEG engine may have its own internal representation technique. However, this Recommendation defines the identification techniques to reference an rt-object in order to modify or to retrieve its behaviour.

An rt-object addresses either an rt-script or an rt-component.�

4.96	rt-script�: A run-time object created from a model script object.�

4.97	run-time process�: An ability to process an interpreted code in an MHEG engine.�

4.98	script object�: An instance of an MHEG class defining a structure to interchange script data in a specified encoded form.�

4.99	scriptware; script software�: A process or set of processes that handle scripts.�

4.100	sequencing�: The ordering of the preparation of objects, as specified by the object designer, that makes best use of the available resources to produce an acceptable presentation.�

4.101	sibling relationship�: Relationship between sockets of a given generation within an rt-composite.�

�4.102	socket�: The elements of an rt-composite in that rt-components are plugged are called sockets. Therefore, a socket is equivalent to an rt-component that is plugged. Once an rt-component is plugged, it can be referenced only via its socket identification. Different types of sockets are defined depending on the rt-component plugged into the socket: empty socket, rt-content socket (an rt-non-mux socket or an rt-mux socket) and rt-composite socket.�

4.103	status�: A value representing the current state of an object within the MHEG engine.

NOTE – The processes composing the MHEG engine are outside the scope of this Recommendation. However, this Recommendation requires a mechanism for evaluating the different statuses of objects within the MHEG engine. �

4.104	storage media�: The means used to store information (e.g. electronic memory, floppy disk, hard disk, optical disk, magnetic tape).�

4.105	structure of an object; MHEG object structure�: A description of how the information in an object is organised.�

4.106	synchronisation�: The presentation of rt-components in time and space according to constraints and relationship defined between those objects. The constraints and relationship may be defined explicitly, within link objects, composite objects, script objects or, implicitly, through the nature of the application.�

4.107	temporal position�: A specified position on the temporal axis of an rt-component or a channel.�

4.108	timestone�: An identified marker for a temporal position. This marker may be used to trigger links.�

4.109	transition duration�: An optional parameter that may be provided for certain elementary actions, e.g. Set Current Volume (target set, audible volume, transition duration). A transition duration is expressed in GTU. When a transition duration is specified, the corresponding elementary action is to be processed during the specified duration, e.g. the audible volume value changes gradually from its previous value to the specified value within the specified transition duration.�

4.110	transmission media�: The means used to transmit information (e.g. twisted pair, coaxial cables, optical fibres, radio links).�

4.111	trigger condition�: A part of a link condition describing a change of an attribute or status value. If the described change happened, the trigger condition is said to be satisfied.�

4.112	user effect�: The effect caused by the processing of an elementary action that is perceived by a user.�

4.113	using application�: An application that makes use of MHEG objects, including ITU-T Recommendations or ISO Standards.�

5	Symbols and abbreviations

The following symbols and abbreviations are used in this Recommendation:

AP	Attachment Point

ASN.1	Notation and encoding rules as provided by Recommendations X.680 and X.681.

AVR	Audible Volume Range

BER	Basic ASN.1 Encoding Rules as provided by ITU-T Rec. X.690 | ISO/IEC 8825-1. 

CC	Current Condition within a link condition

CGSU	Channel original Generic Spatial Unit

CPS	Channel Presentation Space

CRPS	Channel Relative Presentation Space

CTP	Current Temporal Position

CV	Current audible Volume

�EA	Elementary Action

GF	Generic Factor

GSF	Generic Spatial Factor

GSU	Generic Spatial Unit

GTF	Generic Temporal Factor

GTU	Generic Temporal Unit

GU	Generic Unit

GUI	Graphical User Interface

GVF	Generic audible Volume Factor

JBIG	Bi-Level Image Encoding Standard provided by Recommendation T.82: Information technology – Digital Compression and Coding of Bi-level Images. 

JPEG	Photographic Image Encoding Standard provided by Recommendations T.81, T.83, T.84: Information technology – Digital Compression and Coding of Continuous-tone Still Images. 

LC	Link Condition within a link object

LE	Link Effect within a link object

MH	Multimedia Hypermedia

MHEG	Adjective meaning of multimedia and hypermedia information coding scheme provided by ISO/IEC JTC1/SC29/WG12 – Multimedia Hypermedia Experts Group.

		NOTE – If MHEG is used without any combination of nouns, it means the working group in JTC1. Otherwise, it should be used as an adjective followed by a noun to be unambiguous in its meaning, e.g. MHEG objects, MHEG actions, MHEG classes.

MPEG	Audiovisual encoding standards provided by Recommendation H.262: Information technology – Coding of Moving Pictures and Associated Audio for Digital Storage Media up to about 1.5 Mbit/s and Recommendation H.222: Information technology – Generic Coding of Moving Pictures And Associated Audio.

mux	Multiplexed

OAP	Original visible size Attachment Point

OD	Original Duration

OGSU	Original Generic Spatial Unit

OGTU	Original Generic Temporal Unit

OGU	Original Generic Unit

OGVU	Original Generic audible Volume Unit

OPS	Original Presentation Space

OS	Original Size

OV	Original audible Volume

OVD	Original Visible Duration

OVS	Original Visible Size

PAP	Projected original visible size Attachment Point

PC	Previous Condition within a link condition

PCV	Projected Current audible Volume

POD	Projected Original Duration

POS	Projected Original Size

PRPS	Parent Relative Presentation Space

�PS	Presentation Space

PTU	Physical Temporal Unit

PU	Physical Unit

PVD	Projected Visible Duration

PVS	Projected Visible Size

PVU	Physical audible Volume Unit

RGSU	Relative Generic Spatial Unit

RGTU	Relative Generic Temporal Unit

RGU	Relative Generic Unit

RGVU	Relative Generic audible Volume Unit

RPS	Relative Presentation Space

rt	Run-Time

TC	Trigger Condition within a link condition

TD	Transition Duration

VD	Visible Duration



SECTION 1  –  OVERVIEW

6	T.171 principal features

6.1	Interchanging multimedia objects

A multimedia object has little use on its own. It becomes useful in a multimedia application. A multimedia application needs some method by which multimedia objects can be described and represented in an application-independent way for interchanging them with other applications. In this context, this Recommendation provides the means of multimedia object interchange in the form of MHEG objects.

6.2	The object-oriented approach

This Recommendation uses some object-oriented techniques like object classes and inheritance. This subclause describes the specific usage of object-oriented concepts within this Recommendation.

6.2.1	Object classes

This Recommendation uses the term of “object class” solely for denoting structures of interchangeable multimedia/hypermedia objects. As such, MHEG classes specify the structure of MHEG objects rather than their interfaces. Especially, MHEG does not specify methods as part of classes (or their interfaces, respectively).

The purpose of this approach is that MHEG objects be considered as information entities that are interpreted by an appropriate process, i.e. the MHEG engine, to realise behaviour.

6.2.2	Subclasses and inheritance

This Recommendation uses the concept of deriving new classes from existing ones. Subclasses inherit all structure from their superclass (i.e. the class they are subclass of) and add new attributes with the aim to add new behaviours or replace inherited ones with the aim to adapt existing behaviours.

�6.2.3	Polymorphism

The MHEG engine can perform certain actions on MHEG objects, e.g. prepare them for further usage or set some attribute values. Polymorphism applies to these actions. Polymorphism means that if the application of an action is valid for objects of a certain class, it is also valid for objects of all their subclasses, but the effect may be different for different classes. Polymorphism is a way to represent that the parent has a generic (common) behaviour and that each of the children could have a specific behaviour.

For example, the implementation of a Run action targeted to a run-time content object representing a text is different from the implementation of that targeted to a run-time multiplexed content object representing MPEG bitstream. The generic common behaviour is the presentation (run) of the instance, and the specific part for the video is to present video.

6.2.4	Objects and object life cycles

Three forms of MHEG objects are distinguished within this Recommendation as shown in Figure 2:

1)	The interchangeable multimedia/hypermedia-information, encoded according to Annex A.

2)	The representation within the MHEG engine, usable for internal purposes (e.g. MHEG object stored in its native internal representation, computation of link conditions).

3)	Copies of 2), usable for presentation by the user. These are referred to as rt-objects.
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Basically, the life cycle of form 1) objects is out of the scope of this Recommendation. Once they are created by some encoding mechanism as instances of concrete MHEG classes, they remain in existence, e.g. in a repository until destroyed by means not covered by this Recommendation. However, if an MHEG object of form 1), which may be a copy of some original object, is received by an MHEG engine, it is converted into form 2). The form 2) remains in existence until a Destroy action is applied to it. The form 3) comes into existence whenever a New action is applied to an appropriate form 2) object (i.e. a model object), resulting in a copy of this object but of form 3), which can be presented and may have its attribute values changed. Form 3) objects are removed from existence by use of a Delete action.

It should be noted that forms 2) and 3) objects live within a presentation environment, i.e. the MHEG engine. This implies that they are assumed to be extinct whenever the presentation environment vanishes.

�6.3	Technical features

In this subclause, some technical features achieved by this Recommendation are described.

Because of the generic nature of this Recommendation, nothing prevents an user for combining the following facilities. However, an using application may impose rules to implement a more appropriate architecture.

6.3.1	Object composition for interchange and presentation

Two techniques for object composition are used and provided by this Recommendation. One is the container concept provided by the container class which is used as an information packing tool to convey multimedia and hypermedia information. The other is the presentation composition provided by the composite class which is used as an information presentation tool under the control of a multimedia and hypermedia scenario.

The container class enables the combination of a set of multimedia and hypermedia objects to be interchanged between storage systems and presentation systems. The container class groups a set of objects to be interchanged as a whole, taking into account the needs of minimal resource systems. By using this mechanism, the efficient exchange of multimedia data between heterogeneous systems can be achieved on their needs, for example. When objects in a container are to be used in a presentation, a certain number of preparation action is required before the object can participate in this presentation.

Figure 3 illustrates the use of this Recommendation as an interchange unit and as an identifier of multimedia information encoded according to other International Standards.

The composite class enables the combination of a set of multimedia and hypermedia objects to be presented. It provides a common presentation facility for those objects included in it, and describes presentations varying from the simplest monomedia object to complex multimedia and hypermedia interactions.
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�6.3.2	Run-time objects

For the purpose of reusing objects in different contexts, a clear separation is to be made between an interchange object, called model object, and a run-time object, called rt-object. The model object corresponds to original reusable information. It is an instance of an MHEG object class containing script data, monomedia, multimedia and/or hypermedia information. An rt-object represents one specific use of the model object. It is used for presentation. Any number of rt-objects may be created from a single model object.

The internal representation of rt-objects is not defined by this Recommendation. Each MHEG engine may have its own internal representation technique. The activation and attribute modification of an rt-object do not affect the original model object. This allows the reuse of the same original model object in different contexts.

NOTE – For example, in a hockey game, two content objects are needed: B (blue team) and R (red team). Content B contains the original drawings of a blue team hockey player and content R contains the original drawings of a red team hockey player. Several rt-contents can be made from these model content objects as follows:

·	Rt-contents 1 to 10, corresponding to the 10 hockey players from the blue team, are created from the content B. 

·	Rt-contents 11 to 20, corresponding to the 10 hockey players from the red team, are created from the content R. 

All the information related to the presentation is described for each rt-content. For example, rt-contents 1 to 6 (blue team) and 11 to 16 (red team) have different positions on the rink. Rt-contents 7 to 10 have positions on the blue team bench, and rt�contents 17 to 20 have positions on the red team bench.

The presented size of each rt-content may be different. And the presentation attributes may be evaluated on each rt-content, in order to know at a precise moment if a player (i.e. an rt-content) is in a hospital (not running) or on the ice (running).

6.3.3	Individual behaviour common to all rt-objects created from a given model object

This Recommendation offers a mechanism to describe individual behaviour common to all the rt-objects, that may be created from a given model object. The advantages of this facility are:

·	the behaviour is described only once and applies to all the rt-objects;

·	the object designer is able to describe a common individual behaviour without knowing the number of rt�objects to be created from the given model object;

·	once prepared, the link applies to all rt-objects already created as well as future made rt-objects.

This facility is provided by the “?” tail reference techniques (see 11.3).

6.3.4	Synchronisation

Essentially, multimedia objetct synchronisation mechanisms are categorised into four classes as follows:

·	Elementary synchronisation: Two objects are synchronised either:

–	both with regard to the same reference origin time (parallel mode); or

–	one with regard to the other (sequential mode).

·	Chained synchronisation: A set of objects is to be presented one after another in the form of a chain.

·	Cyclic synchronisation: One or more objects is to be repetitively presented.

·	Conditional synchronisation: The presentation of an object is linked to the satisfaction of a condition.

In this Recommendation, these four classes of synchronisation are provided in a single describing manner, which is the conditional synchronisation.

Multimedia object synchronisation levels are categorised into the following four levels:

1)	Script: The script may contain complex synchronisation taking into account user replies, calculated values, and the state of system resources, for example:

–	Script synchronisation is not defined by this Recommendation.

2)	Conditional: The current state of the presented object may trigger a reflex action to another object, e.g. “when the audio has finished, ask the question”.

�3)	Spatio-temporal: Position in time and space of one object may be relative to another, e.g. “show the product name 2 cm above the image, 2 s after the presentation of the image”.

4)	Intermedia: Close synchronisation within a multiplexed content object, e.g. “lip sync” for movies.

Intermedia synchronisation is provided by other standards such as MPEG.

6.3.5	Links

MHEG links are associative, dynamic, and event driven. There are many types of links; however, they may be categorised into two types as follows:

1)	Object Synchronisation Link: Describes the synchronisation among multimedia objects.

2)	Hyperlink: Describes the object relationship in the sense of context. Any related hypermedia objects are linked by this mechanism.

This Recommendation provides both types of links by a single mechanism of object linking within link object.

The set of MHEG links is highly dynamic. Links may be added and removed at any time and may be conditional depending on user activity and previous performance in order to adapt the behaviour during the life of the presentations.

The MHEG links are driven by a change of MHEG entity behaviour, e.g. an object becomes ready, or the volume of an rt�content increases. Each link describes a change that may trigger it and the effect that it will have.

MHEG links are fully resolved and require no further processing other than their direct execution.

6.3.6	Input

In order to support interactive multimedia/hypermedia systems, it is essential to provide some mechanism user input. In this Recommendation, the list of possible interactions offered to the user is described using composite objects. Input is considered a behaviour and is based on selection and modification behaviours of rt-components.

This Recommendation provides facilities to describe the results of the user interaction but does not provide the interaction facilities. Such interaction may be achieved in a variety of ways, e.g. GUIs (Graphical User Interface) and keyboards. This Recommendation does not define the look-and-feel of multimedia interactive presentations, nor does it propose to change or add concepts to those that exist in typical GUIs. As this Recommendation is generic and independent of platform and implementation, it describes interaction at a virtual level.

6.3.7	Event handling

MHEG objects are able to interact with events through event handling mechanisms. An event is generated by either the outer system or the MHEG engine itself.

When an event is generated, the MHEG engine sets the corresponding catalogued event identification to the event attribute and, if needed, associated information to the event data attribute of the rt-object or channel that should receive this event. For example, a mouse click event on a button generated by the GUI can be sent to an rt-object as event number 10 with associated x-y position information.

Event handling mechanisms may be used for general purpose synchronisation and interaction mechanism.

6.3.8	Anchor

In order to support hypertext and hypermedia, this Recommendation provides an anchor mechanism. An anchor is a content object that holds anchor information rather than media data. This anchor information defines an area within another content object data. This area is to be presented on the other data by the GUI with the rendering specified within the objects or using a specified style. As the anchor is interchanged within a content object, rt-content can be created from the content object and all the behaviours of rt-content apply, e.g. running, selection.

�6.3.9	Real time

This Recommendation has no control over and makes no assumptions about the quality or capability of the underlying networks through which using applications may interchange MHEG objects. There may already exist some LANs (Local Area Network) that could meet all the capacity requirements for real-time interchange of applications, and future standards may specify some WANs (Wide Area Network) with appropriate capabilities. This Recommendation deals with these uncertain circumstances in two ways:

·	This Recommendation allows the author to define a set of specifications that would necessarily have to be satisfied to ensure real-time applications regardless of the interchange media capabilities. In addition, the MHEG object specification provides mechanisms that ease real-time interchange independent of the underlying network capabilities.

·	An MHEG descriptor object provides the following:

–	a description of objects to be supported by the system;

–	a description of media encoding;

–	a system-readable material and a read-me mechanism by which communicating applications can negotiate an optimum interchange session. In this regard, the descriptor object provides a placeholder for references to other standards that are needed for allocation of network resources among complementary and competing applications;

–	offset information of objects.

Requirements for real-time capability are satisfied as follows:

·	Object placement optimisation and the progressive access of objects are the responsibility of the using application. Object offset information may be used to achieve quick retrieval of a certain object encoding in another object.

·	The partial object retrieval, object sequencing, and separate retrieval of object description and object content are features of the Prepare and Destroy actions usage and process.

·	The resource requirements are supported by the MHEG descriptor object.

·	The object interleaving is supported by the MHEG multiplexed content object. This Recommendation does not provide interleaving facilities but supports the indication of interleaved objects.

·	Aggregate retrieval is supported by the MHEG container object.

6.3.10	Object management

6.3.10.1	Object identification

General object identification is needed for copyright, owner identification, and unique identification. Thie Recommenda�tion provides a description mechanism for this information in an MHEG object. And among this description mechanism, the unique identification mechanism is a key for the processing of MHEG objects inside the MHEG engine.

An internal identifier and an external identifier are provided in order to support unique identification. These identifiers are used to reference objects. The internal identifier is an encoded identifier within an MHEG object and consists of an identifier or an index. The external identifier acts as a connector between MHEG object domain and entities outside of the MHEG domain and consists of a public identifier and a system identifier.

This Recommendation also provides symbolic identification using aliases. This identification may replace any other identifications.

6.3.10.2	Object reference

Reference to local and remote objects, as an alternative to physical inclusion is needed. This Recommendation provides a generic reference mechanism to any entity defined by this Recommendation.

�6.3.10.3	Object content

A uniform interface to content data is needed. This Recommendation provides this mechanism in the description of content class.

6.3.10.4	Uniform objects

An uniform view of objects by using applications is needed. This Recommendation provides this uniform view by means of MHEG object hierarchy.

6.3.11	Minimal resources

Extraction of relevant component data on a timely basis for minimal resource systems is considered in this Recommendation. There are several aspects:

1)	Inter-object interleaving: This is outside the scope of this Recommendation because it is a system issue. MHEG does not provide interleaving facilities but supports the indication of interleaved objects by the use of the multiplexed content object.

2)	Sequencing: This is defined in this Recommendation by a specific use of the Prepare action.

3)	Degradation and negotiation of required resources: The descriptor objects provide complementary information about a set of interchanged objects useful for the degradation of some presentation and the negotiation of minimal resources requirements.

6.3.12	Presentation and structuring dynamism

Once a run-time composite, called an rt-composite, is made from an original composite object, the rt-components attached to the sockets may be removed or replaced using the plub action. This allows dynamism in the presentation if the plugged rt-contents are changed and a dynamism in the structure of the rt-composite, if the plugged rt-composites are changed.

6.3.13	Macro action and link

The macro facility provides a general technique for producing efficient coding of frequently used action objects in which only a few values change from one link to another. The same applies on frequent link conditions in which only a few values change from one link to another. This allows the sharing and reuse of complex behaviours. An author may create a catalogue of predefined action object and link object templates.

6.3.14	Static and dynamic assignment of generic value

A generic value may be specified as a constant or as an evaluated result of a get action. Generic values are essential values processed inside an MHEG engine. Generic values can be stored and retrieved from content object data. An evaluated value may be stored after its evaluation, i.e. a constant is stored, e.g. content data = “hello”. An evaluated value can also be stored without any processing, i.e. the get action is stored, e.g. content data = Get Preparation Status (target), in which case, the evaluation is performed dynamically each time this generic value is retrieved.

7	MHEG Engine Assumptions

7.1	Handling and Interchange of objects

This Recommendation does not define the way in which an MHEG engine handles the objects, neither the interchanged MHEG objects nor the rt-objects. But it makes some assumptions about the features of MHEG engines in order to be able to define further actions on the objects.

1)	This Recommendation assumes that the MHEG object, once it has been interchanged, is used by an using application and handled by the MHEG engine.

�2)	This Recommendation makes no assumptions on the internal structure or organisation of the MHEG engine, with these exceptions:

a)	The MHEG engine is expected to correctly interpret MHEG effect of MHEG action.

b)	The MHEG engine is able to evaluate status and attribute values of MHEG entities which are under its control. The changes that occur on the status or attribute value may be used to express conditions in links.

c)	When an MHEG engine uses an entry of a catalogue, it is expected that this engine correctly interpret this entry as described in the catalogue.

d)	The MHEG engine is able to work with a user interface support system, when it exists, and to obtain from this user interface system the results of the interaction with the user. These results are formalised by the MHEG engine in order to modify the corresponding interaction statuses. For example, the user interface support system indicate to the MHEG engine that a specific element of a given object has been selected, and thus the MHEG engine will be able to modify the corresponding interaction and selection status. This change of status may fire a link and carry on an action as specified in a given MHEG object.

In order to facilitate understanding of the role played by this Recommendation, this clause shows in more detail the role of the objects in the interchange between two systems, as shown in Figure 4.
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The MHEG object is defined only at the interchange point between the using applications A and B. When system A wishes to send an MHEG object to B, it calls an MHEG encoder, which converts the internal format used by A to the format defined by this Recommendation.

When B receives an MHEG object, the object is decoded by an MHEG decoder. The values within the object are passed by the decoder, which may convert them to the internal format used by B.

NOTES

1 – The internal formats in the using applications A and B may be the same as the MHEG format, but nothing in this Recommendation requires this.

2 – If the exchange between A and B is in both directions, the two systems may have both encoder and decoder.

7.2	The MHEG application interface

The MHEG engine is assumed to provide an interface to the using application. This interface will provide facilities for control of the MHEG engine and is the only access point for the application to MHEG objects within the MHEG engine. This Recommendation does not define the scope or the form of the MHEG engine interface, nor does it define the structure of data passing across this interface.

�7.3	Exception handling

This Recommendation describes the recommended reactions of an MHEG engine on abnormal or exceptional situations possibly encountered during execution time. These reactions are neither considered to be minimal nor complete, which means that an MHEG engine can do more (e.g. write to a log file or inform the application) or even less (e.g. stop processing). The described behaviour is recommended but not required for conformance.

NOTE – Specific reactions on error conditions are given with each specific situation throughout the section behaviour of ISO 13522-1.

8	Methodology

This clause describes the methodology used to specify this Recommendation and is provided as a help to the user in understanding this Recommendation. It does not imply that a conforming system or product uses this methodology for either analysis or implementation. This is the case for the general object orientation that is chosen for the design of this Recommendation.

In the context of this Recommendation, an object class denotes a structure of interchangeable multimedia/hypermedia information, from which MHEG objects can be instantiated. This Recommendation restricts the usage of object-oriented concepts to specialisation, inheritance, and polymorphism.

8.1	Modularity

In order to allow an using application to make use of only some of the objects provided for by this Recommendation, the representation itself is in the form of a set of modules organised as follows:

·	one module per interchanged object class;

·	one module containing all the useful definitions and the abstract classes;

·	one module containing all the elementary actions.

NOTES

1 – In the way mentioned above, it is expected that an application process will incur the minimum overhead due to the objects not used.

2 – It is intended that any future extension to the representations provided by this Recommendation (see Figure 5) shall also be isomorphic with respect to the modularity of the base representation.

8.2	Methodology of representation of MHEG objects

This Recommendation provides a description of an MHEG object, a precise definition of the structure of the object, and a base-coded representation for the object. The base coded representation defined in this Recommendation uses ASN.1.

Alternative structure representations may be provided. They are intended to be isomorphic and equivalent for the purposes of this Recommendation (see Figure 5).

NOTE – It is intended that the base transfer syntax provided by this Recommendation and alternative syntaxes provided by other parts of this Recommendation shall be consistent and that it is possible to convert an MHEG object instance from one to another. However, this process is not defined by this Recommendation.

The representation of an MHEG object is specified through four levels:

–	description of representation;

–	object-oriented definition (structure and semantics);

–	notation for the structure of the representation; and

–	the coded representation defined by applying encoding rules to the representation (see Figure 5).

The description of the representation provided by this Recommendation includes the structure of the representation and sufficient semantics to allow a concrete understanding of the meaning of an MHEG object. This Recommendation does not provide semantics for a conforming application process making use of this object.
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8.2.1	Level A – Description of representation

Level A provides the description of representation for each useful definition (see Section 2), each MHEG object (see Section 3), and each MHEG entity behaviour (see Sections 4, 5, 6, 7 and 8).

8.2.2	Level B – Precise object-oriented definition

For each MHEG object class, the precise object-oriented definition is given by the following:

·	Class hierarchy: From which class it inherits and by which class(es) it is inherited.

·	Usage: Which class(es) it uses and by which class(es) it is used.

·	Structure: Attributes it contains, in addition to the inherited attributes.

·	Textual description: A short explanation of semantics and behaviour.

�The structure of classes is described using a context-free grammar in which the conventions described apply:

·	X ::= I, J, K	X is defined as a sequence of attributes I followed by J followed by K.

·	X?	None or one instance of X may occur.

·	X+	One or more instances of X may occur.

·	X*	Any number of instances of X may occur.

·	(I | J | K)	Exactly one of the set is to occur.

·	(I, J, K)?	The entire sequence may or may not occur.

·	(I, J, K)+	One or more instances of the entire sequence may occur.

·	(I, J, K)*	None or more instances of the entire sequence may occur.

The structure and semantics of each representation attribute of the object (B in Figure 5) are described in latter subclauses with the structure shown in Figure 6.



Attribute name��·	semantics��·	type OR��	structure of subattributes OR��	choice between attributes OR��	list of a subattribute��

Figure 6/T.171 – Structure of attribute subclause

NOTE

·	Each subattribute is described as an attribute.

·	Sequence of (A, B): means that subattribute A is followed by subattribute B.

·	List of (A, B): means that one or more instances of the entire sequence (A, B) may occur.

8.2.3	Level C – Isomorphic notations for the structure of MHEG objects

The standard provides a set of equivalent notations for the level B description of the structure of an MHEG object. The notations are equivalent in that they are isomorphic with respect to the MHEG object structure described in level B. However, one of the notations is the base notation, which is to be referred to in case of questions of conformity of a product or application process.

The base notation for the representation of MHEG objects structure is provided by ASN.1. This is known as the base representation (C in Figure 5).

NOTE – It is intended that any future additions to this Recommendation of notations for the representation of MHEG objects shall be isomorphic with MHEG object structure described in level B.

�8.2.3.1	ASN.1 techniques used in level C

The ASN.1 notation for the structure of each MHEG class is typically as presented in Figure 7.



-- MHEG OBJECT CLASS MODULE

©	International Organisation for Standardisation, 1995. Permission to copy in any form is granted for use with conforming MHEG engines and applications as defined in Recommendation T.171, provided this notice is included in all copies.

ISOMHEG-cl {joint-iso-itu-t(2) mheg (19), version (1), class-identifier (xx)},

DEFINITIONS:=BEGIN

EXPORTS MHEG-Object-Class;

IMPORTS MH-Object-Class FROM ISOMHEG-MH {joint-iso-itu-t(2) mheg (19), version (1), MH�object (1000)};

MHEG-Object-Class:= SEQUENCE

{

class-identification	OBJECT IDENTIFIER	{joint-iso-itu-t(2), 	-- root

	mheg (19), 	-- arc1

	version (1), 	-- arc2

	class-identifier(xx)	-- arc3

	},

COMPONENTS OF MH-object,

-- object class attributes

}

END��

Figure 7/T.171 – Example of an ASN.1 module used for MHEG object representation

The following ASN.1 techniques are used to represent the MHEG objects:

·	The technique of ASN.1 object identifier is used. The object identifiers defined in this Recommendation are summarised in Annex A. The semantics of the object identifier is defined by reference to the following object identifier tree.

·	root: Origin of the standard. It shall be joint-iso-itu-t(2).

·	arc1: T.171 identification. It shall be 19. The identification of this Recommendation has been provided by the joint naming authority.

·	arc2: MHEG Standard version. It is set to 1 for this version of this Recommendation.

·	arc3: Class identifier. It is a number assigned to each MHEG class.

·	The ASN.1 modules are used in this Recommendation to represent the MHEG object classes and superclasses, and also to describe the useful definitions. Each module has an identification, which is expressed with an ASN.1 OBJECT IDENTIFIER. This identification is attached to the definition of the module and is not part of the definition of the MHEG class.

This module OBJECT IDENTIFIER is not encoded within an MHEG object. It is used by another module within the IMPORT/EXPORT facilities in order to identify a module formally.

·	The ASN.1 IMPORT/EXPORT and the COMPONENTS OF facilities are used to represent the inheritance of attributes of MHEG object classes. Each superclass defines a SEQUENCE of attributes that are exported. This SEQUENCE is imported by the subclasses and COMPONENTS OF is used in order to inherit these attributes.

·	The ASN.1 IMPORT/EXPORT facilities are also used to represent the MHEG useful definition and the elementary actions. The useful definition module exports the definitions and the abstract classes. The elementary action module exports the elementary actions. Each MHEG object class module imports the corresponding definitions when needed.

�·	Each MHEG object is represented as a sequence of attributes using the ASN.1 SEQUENCE facilities. Each attribute has an arbitary structure.

·	The technique of an ASN.1 OBJECT IDENTIFIER is also used to uniquely identify each MHEG object class. This MHEG object class OBJECT IDENTIFIER is part of the definition of the class and will be encoded in each object instance.

8.2.3.2	Copyright protection

The formal ASN.1 definition is part of the text of this Recommendation and is protected by copyright. In order to facilitate conformance to MHEG, the formal ASN.1 definition in the body and Annex A . This Recommendation may be copied as specified in the following copyright notice:

©	International Organisation for Standardisation, 1995. Permission to copy in any form is granted for use with conforming MHEG engines and applications as defined in Recommendation T.171, provided this notice is included in all copies.

The permission to copy does not apply to any other material in this Recommendation.

NOTE – An attribute is defined by this Recommendation for specifying the copyright notice attached to an MHEG object.

8.2.4	Level D – Coded representation of MHEG objects

This Recommendation provides a set of equivalent coded representations of MHEG objects. The coded representations are equivalent in that they are isomorphic with respect to the level B. However, one of the coded representations is the base-coded representation.

The base coded representation is provided by ASN.1 BER.

NOTE – It is intended that any future additions to this Recommendation of coded representations of MHEG objects shall be of notations isomorphic with the level B.

SECTION 2 – GENERIC UTILITY AND USEFUL DEFINITION MECHANISMS

This Recommendation provides the following mechanisms:

·	Presentation mechanism (see clause 9);

·	Generic identification mechanism (see clause 10);

·	Generic reference mechanism (see clause 11);

·	Generic value (see clause 12);

·	Macro mechanism (see clause 13);

·	Hooks (see clause 14);

·	Extensibility (see clause 15).

These generic mechanisms or definitions are used throughout the technical clauses of this Recommendation.

Their coded representation is grouped in a separate ASN.1 module called “useful definitions module”.

When an MHEG object requires a specific definition, its ASN.1 class representation imports the definition from the useful definition module.

9	Presentation Mechanism

This clause describes the general mechanism provided for a Presentation Space (PS) (see 9.1) used to present the rt�components to the user. It is composed of a generic coordinate system in time and space, and it also contains an Audible Volume Range (AVR) for audio expression.

The values used to define the spatial, temporal and audible behaviour of rt-components are expressed in Generic Units (GU), e.g. position, size, duration and volume. This mechanism allows the interpretation of the units with respect to an associated PS.

NOTE – This allows the cohabitation of data coming from different creation tools with different coordinate systems and audible volume ranges.

�A PS is associated with each rt-component. It is called Original PS (OPS) (see 9.2). A PS is also associated with each channel. It is called Channel PS (CPS) (see 9.3).

In order to allow placement of children relative to their parent, each rt-component may be projected into a parent PS. For a child, its parent PS is called a Relative PS (RPS) (see 9.4). This parent can also be a child of another parent. So, there is a chain of mapping that ends at CPS: OPS to RPS to RPS...to CPS. At each projection a scaling factor, called Generic Factor (GF), is applied. This GF is defined as a ratio and specifies number of RGU Relative GU (RGU) to be mapped to one Original GU (OGU). Lastly, in order to be perceived by the user, each CPS is mapped by the MHEG engine onto a physical space (see 11.1).

Figure 8 summarises the presentation techniques.
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9.1	Presentation Space (PS)

Each PS is defined as follows:

·	a temporal axis T;

·	three spatial axes, X, Y and Z;

·	an AVR.

9.1.1	Temporal axis

Each PS has one temporal axis: T.

The temporal axis is an interval [0, TEndPoint], where the TEndPoint shall always be greater than or equal to 0. The TEndPoint can be specified as infinite. The point 0 is defined as the origin of the temporal axis.

The number of addressable points within a temporal axis is (TEndPoint ( 1).

The GU used along this axis is called Generic Temporal Unit (GTU).
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�The rt-component temporal behaviour uses temporal positions and temporal durations, which are expressed in GTU within the PS:

·	A temporal position:

–	a point on the T axis;

–	always defined within the interval [0, TEndPoint] on the corresponding T axis.

·	A duration:

	–	a distance between two temporal positions;

–	defined as the length of an interval [StartPoint, EndPoint];

–	always defined within the interval [0, TEndPoint] on the corresponding T axis;

–	equal to (EndPoint ( StartPoint). EndPoint shall be greater than or equal to StartPoint;

–	the number of addressable points within a duration is (EndPoint ( StartPoint ( 1).

Figure 10 illustrates temporal position and duration attributes.

The temporal scaling factor is called Generic Temporal Factor (GTF). Its value n specifies that one Original GTU (OGTU) is to be mapped in n Relative GTU (RGTU).
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9.1.2	Spatial axes

Each PS has three spatial axes ( X, Y and Z ( that shall be spanning a right-handed orthogonal coordinate system.

Each spatial axis is to be perceived by the user in the direction defined by Figure 11: X from left to right, Y from bottom to top, and Z from display towards the user.

NOTE – Extensions may be provided to allow views from alternative directions, e.g. through additional channel attributes.
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�All instances of such PS shall be colinear relative to each other, meaning that all X axes are parallel, all Y axes are parallel and all Z axes are parallel.

Each spatial axis is of finite length and is an interval [0, SEndPoint], where SEndPoint shall always be greater than or equal to 0. A default value is also provided for SEndPoint and is equal to +65535. The point 0 is defined as the origin of each spatial axis. The point (0, 0, 0) is called the spatial origin.

The number of addressable points within a spatial axis is (SEndPoint ( 1).

The GU used along each spatial axis is called Generic Spatial Unit (GSU).

The rt-component spatial behaviour uses spatial positions and sizes, which are expressed in GSU within the PS:

·	A spatial position is:

–	a triple of points (x, y, z), one point on each spatial axis;

–	always defined within the interval [0, SEndPoint] of the corresponding spatial axis.

·	A size is:

–	a triple of distances (lx, ly, lz), one on each spatial axis, giving the length along each axis in the given order;

–	each distance is defined as the length of an interval [StartPoint, EndPoint] on the corresponding axis;

–	each distance shall be defined within the interval [0, SEndPoint] of the corresponding spatial axis;

–	each distance is equal to (EndPoint ( StartPoint). EndPoint shall be greater than or equal to StartPoint;

–	the number of addressable points within each distance is (EndPoint ( StartPoint ( 1).

Figure 12 illustrates spatial position and size attributes. In this figure, the Z axis is omitted for clarity.

A spatial scaling factor is defined for each spatial axis, which is called Generic Spatial Factor (GSF). Its value n specifies that one Original GSU (OGSU) is to be mapped to n Relative GSU (RGSU).

The GSF may be different for each spatial axis of a PS.
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9.1.3	Audible Volume Range (AVR)

This Recommendation defines one unique AVR. Every audible expression is described within the AVR. The AVR is defined as the interval [0, +255].

The number of addressable points within the AVR is 256.

�The unit used along the axis is Generic audible Volume Unit (GVU).

The rt-component audible behaviour uses audible volumes, which are expressed in GVU within the PS. An audible volume is always a point defined within the AVR value provided by this Recommendation.

The audible volume scaling factor is called Generic audible Volume Factor (GVF). Its value n specifies that one Original GVU (OGVU) is to be malled in n Relative GVU (RGVU).

9.2	Original Presentation Space (OPS)

9.2.1	Initialisation of OS and OD

When an rt-component becomes available, a PS is associated with it, and it is called OPS. The temporal and spatial axes shall be initialised as follows:

a)	The TEndPoint shall be initialised with the Original Duration (OD) value retrieved as follows:

1)	if the OD is encoded within the component object, this value shall be used;

2)	for an rt-content, if the OD is not encoded within the content object, the OD value may be retrieved from information contained in the hook or in the data itself;

3)	otherwise, the OD value shall be set to infinite.

b)	Each SEndPoint shall be initialised with the Original Size (OS) length value on the corresponding axis, which is retrieved as follows:

1)	If the OS is encoded within the component object:

i)	if the length of the OS is provided on an axis, this value shall be used for this spatial axis;

ii)	otherwise, the length of the OS on this axis shall be set to 0.

2)	For an rt-content, if the OS is not encoded within the content object, the OS value may be retrieved from information contained in the hook or in the data itself.

		NOTE – For a multiplexed content object, the OS of the global multiplexed data is used. The OS may be encoded individually in each stream within a multiplexed content object. This information should not be used to set theOS of the rt-mux. It is just a help for an MHEG Engine to manipulate and present a stream.

3)	Otherwise, the OS length value shall be set to 0 on each axis.

The following OGU along each OPS axis are defined:

–	the GTU along the OPS temporal axis is called Original GTU (OGTU);

–	the GSU along each OPS spatial axis is called Original GSU (OGSU);

–	the GVU along the OPS-AVR is called Original GVU (OGVU).

9.2.2	Initialisation of GF

The scaling factors associated with the OPS axes shall be initialised as follows:

–	The GTF shall be initialised to 1. It may be changed by the use of the Set GTF action.

		NOTE 1 – For example, if the GTF changes from 1 to 10, 1 unit of RGTU lasts 10 times longer than before the change. If the GTF changes from 1 to 1/10, 1 unit of RGTU lasts 10 times shorter than before the change. A GTF value of 0 has the effect of reducing the rt-component duration to an infinitesimal small duration in the RPS, because the whole rt-component duration is perceived within 0 RGTU.

–	The GSF on each OPS spatial axis shall be initialised to 1. It may be changed by the use of the Set GSF action.

		NOTE 2 – For example, if the GSF changes from 1 to 2 on an axis, 1 OGSU is to be mapped on 2 RGSU on this axis. So the rt-component is perceived twice as large on this axis. A GSF value of 0 on all axes has the effect of reducing the rt-component perception to an infinitesimal small size in the RPS, because the whole rt-component is being perceived within 0 RGSU.

�–	The GVF shall be initialised to 1. It can be changed by the use of the Set GVF action.

		NOTE 3 – For example, if the GVF changes from 1 to 2, 1 OGVU is to be mapped on 2 RGVU. So the rt�component is perceived twice as loud. A GSF value of 0 has the effect reducing the rt-component perception to an infinitesimal small volume in the RPS, because the rt-component volume is being perceived in 0 RGVU.

9.2.3	Initialisation of attributes for rt-components

For each rt-component, the following attributes are defined when the OPS is created:

–	OD: Defines the initial duration of the rt-component. Its value is retrieved as explained above.

–	Original Visible Duration (OVD): It is a subset of the OD. It defines the part of the OD which is perceived by the user. It shall be initialised to the OD value and may be changed by the use of the Set OVD action.

–	OS: Defines the initial size of the rt-component. Its value is retrieved as explained above.

–	Original Visible Size (OVS): It is defined as a size and then positioned within the OS. The portion of the OS which fits within the OVS is perceived by the user. The portion of the OS that is outside the OVS is clipped. If the OVS exceeds the limits of the OS, the exceeding portion of the OVS is filled by the background of the rt-component. The OVS shall be initialised to the OS value and positioned at the origin of the OS. The size may be changed by the use of a Set OVS action. The position may be changed by the use of the Set OVS Position action.

		NOTE – The background of the rt-component is not defined by ISO/IEC 13522-1. The background may be either retrieved from the hook or the data of the component object. A Set Style action can also be used by the author to set a catalogued background style.

9.2.4	Initialisation of attributes for rt-contents

For each rt-content the following attributes shall be defined when the OPS is created:

a)	OV: Defines the initial volume of the rt-content. Its value is retrieved as follows:

1)	if the OV is encoded within the content object, this value is used;

2)	if not, the OV value may be retrieved from information contained in the hook or in the data itself;

3)	otherwise, the OV value is set to the minimum value of the AVR.

b)	Current Volume (CV): It corresponds to the volume which will be perceived by the user. It is initialised to the OV value and may be changed by the use of the Set CV action.

		NOTE – When an rt-mux is responsible for the presentation of several streams, it is up to the demultiplexing process and the GUI to keep the coherence between the duration, size and volume of the rt-mux itself and the duration, size and volume of each stream selected for this rt-mux.

To ensure the final presentation, the duration and the volume that are encoded within each rt-content shall be expressed in 1 ms (PTU) and 1 dB (PVU), respectively. If the duration and the volume are retrieved from the hook, these values are translated and expressed in 1 ms (PTU) and 1 dB (PVU), respectively.

9.3	Channel Presentation Space (CPS)

The CPS shall be initialised as follows:

1)	The TEndPoint shall be initialised with the CPS Duration value retrieved as follows:

a)	if the action Set CPS is targeted to this channel and contains a CPS Duration parameter, this value shall be used;

b)	otherwise, the CPS Duration value is set to infinite.

2)	Each SEndPoint shall be initialised with the CPS Size length value on the corresponding axis, which is retrieved as follows:

a)	If the action Set CPS is targeted to this channel and contains a CPS Size parameter, the following applies:

i)	if the length of the CPS Size is provided on an axis, this value is used for this spatial axis;

ii)	otherwise, the length of the CPS Size on this axis is set to 0.

�b)	Otherwise, the CPS Size length value on each axis is set to the default SEndPoint value provided by this Recommendation.

When different MHEG objects are generated by different authors and take place in the same application, if each of these authors is using the default channel, it is recommended that all the authors are aware of the current CPS definition of the default channel, if it has been changed.

3)	The AVR is set to the AVR value provided by this Recommendation.

There is no scaling factor associated with the CPS axes.

9.4	Relative Presentation Space (RPS)

The Relative PS of an rt-component is the PS in which the rt-component is assigned and projected. Each rt-component is assigned to only one RPS at a given time. The following RPS are defined:

1)	Parent RPS (PRPS): A socket may be projected within the OPS of its rt-composite parent, in order to describe a composition in time, space or audio. This can be repeated recursively, if the rt-composite parent is itself an rt-composite socket.

2)	Channel RPS (CRPS):

a)	a socket may also be projected directly within a CPS when this socket does not participate to the composition in time, space or audio described by its parent;

b)	each root rt-composite is projected into a CPS.

Initially, each root rt-component is assigned to the default channel, and each socket is assigned to its parent rt-composite PS. This RPS assignment may be changed by the use of the Set RPS Assignment action.

The following RGU along each RPS axis are defined:

·	the GTU along the RPS temporal axis is called Relative GTU (RGTU);

·	the GSU along each RPS spatial axis is called Relative GSU (RGSU);

·	the GVU along the RPS AVR is called Relative GVU (RGVU).

The attributes defined for each rt-component within the OPS are projected into the assigned RPS as follows:

·	Projected OD (POD): Projection of the OD in the RPS and is calculated as follows: OD ´ GTF = POD.

·	Projected Visible Duration (PVD): Projection of the VD is calculated as follows: OVD ´ GTF = PVD.

·	Projected OS (POS): Projection of the OS in the RPS and is calculated as follows: OS ´ GSF = POS.

·	Projected Visible Size (PVS): Projection of the OVS and is calculated as follows: OVS ´ GSF = PVS. The PVS value can also be set directly by the use of the Set OVS action with the OVS Proj Strategy attribute as “calculated”.

The attribute defined for each rt-content within the OPS is projected into the assigned RPS as follows:

·	Projected Current Volume (PCV): Projection of the CV in the RPS and is calculated as follows: CV ´ GVF = PCV.

9.5	CPS mapping

Each CPS is a virtual space. It is for the MHEG engine to assign a physical PS to a virtual space, and to convert virtual coordinates (GU) to physical one.

Each CPS is assigned to a physical PS by the MHEG engine. The descriptor object may provide information to facilitate this mapping such as:

·	An expected media type mapping may be provided to facilitate the assignment to a physical PS. The MHEG engine associates the CPS with physical devices such as TV sets, workstations, cameras, windows, loudspeakers and microphones.

�·	A recommended resolution for the physical PS axes may be provided for satisfactory rendition: x�resolution, y-resolution, z-resolution and t-resolution.

Authors should take into account the limited possibilities of minimum resource equipment, and not require unduly fine resolutions.

·	A recommended audio dynamic range and a recommended minimum and maximum frequency required for playback may be provided to present audible data with an appropriate amplitude.

The virtual coordinates shall be converted to physical coordinates as follows:

·	The CPS temporal axis is mapped to a physical temporal axis. The physical temporal units are expressed in milliseconds. 1 CGTU is mapped to 1 PTU.

·	The CPS spatial axes are mapped to physical spatial axes. The physical spatial units depend on each physical PS, e.g. a pixel, 1 millimetre. 1 CGSU is mapped to 1 PSU.

In performing the mapping of each spatial axis onto the physical space, the MHEG engine is responsible that the direction of each spatial axis (see Figure 11) will be correctly perceived by the user. Therefore, considering a CPS-Y axis defined as [0, 65535] in the upward direction, it might be required to map this Y axis onto a physical range [0, 479] in the downward direction for a computer display.

·	The CPS-AVR is mapped on a physical AVR. The physical audible volume units are expressed in decibels [dB] with respect to the physical AVR’s limit. 1 CGVU is mapped to 1 PVU.

10	Generic identification mechanism

MHEG provides generic mechanisms to identify any MHEG entity, data or stream (see Figure 13).

There are three types of identification mechanisms:

·	External identification: This identification is not encoded within an MHEG object. The external identifications can be decoded for reference purposes without having to decode the MHEG object (see 10.1).

·	Internal identification: This identification is encoded within the MHEG object. The internal identification cannot be discovered until an MHEG object is decoded (see 10.2).

·	Symbolic identification: This identification may replace any other external or internal identification (see 10.3).

		NOTE – Do not confuse external and internal identification with remote and local objects. A local or remote object may have an external or an internal identification.
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1)	This text is technically aligned with ISO/IEC 13522-1.
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�PAGE \# "'Page: '#'�'"  �Page: 12���T: 4.1	abstract class

�PAGE \# "'Page: '#'�'"  �Page: 12���D: An MHEG class that cannot be instanced, i.e. no interchanged objects. These classes encapsulate information and provide inheritance of attributes in its subclasses, and also act as a mechanism for specifying which MHEG actions may be applied to which MHEG classes.

�PAGE \# "'Page: '#'�'"  �Page: 12���T: 4.2	action

�PAGE \# "'Page: '#'�'"  �Page: 12���D: An elementary action or a get action.

�PAGE \# "'Page: '#'�'"  �Page: 12���T: 4.3	action effect

�PAGE \# "'Page: '#'�'"  �Page: 12���D: Equal to the concatenation of the MHEG effect and the user effect for all elementary actions. For get actions, it is equal to the MHEG effect.

�PAGE \# "'Page: '#'�'"  �Page: 12���T: 4.4	action object

�PAGE \# "'Page: '#'�'"  �Page: 12���D: An instance of an MHEG class that defines an organised set of elementary actions.

�PAGE \# "'Page: '#'�'"  �Page: 12���T: 4.5	activate; (active)

�PAGE \# "'Page: '#'�'"  �Page: 12���D: An elementary action that causes a link object to become active, i.e. only an active link can be fired.

�PAGE \# "'Page: '#'�'"  �Page: 12���T: 4.6	alias

�PAGE \# "'Page: '#'�'"  �Page: 12���D: An attribute that can be associated to an MHEG entity, a data, or a stream. It is used as an alternative identification.

�PAGE \# "'Page: '#'�'"  �Page: 12���T: 4.7	anchor

�PAGE \# "'Page: '#'�'"  �Page: 12���D: A content object containing anchor information rather than media data. Anchor information is used to position an anchor against a hub document.

�PAGE \# "'Page: '#'�'"  �Page: 12���T: 4.8	attribute

�PAGE \# "'Page: '#'�'"  �Page: 12���D: Typed value representing some characteristics of an interchanged MHEG object, an rt-object or a channel.

�PAGE \# "'Page: '#'�'"  �Page: 12���T: 4.9	author; object designer

�PAGE \# "'Page: '#'�'"  �Page: 12���D: A computer program or other devices when the objects are generated by mechanical or electronic means.

�PAGE \# "'Page: '#'�'"  �Page: 12���T: 4.10	channel

�PAGE \# "'Page: '#'�'"  �Page: 12���D: A logical device in which rt-components are positioned for final presentation. Channels are mapped by an MHEG engine to physical devices like screen windows or loudspeakers for making the rt-objects within them perceivable by the user.

�PAGE \# "'Page: '#'�'"  �Page: 13���T: 4.11	coded representation

�PAGE \# "'Page: '#'�'"  �Page: 13���D: Binary representation of the structure and data within an object instance.

�PAGE \# "'Page: '#'�'"  �Page: 13���T: 4.12	component object

�PAGE \# "'Page: '#'�'"  �Page: 13���D: An instance of an MHEG class that represents a content object, a multiplexed content object, or a composite object.

�PAGE \# "'Page: '#'�'"  �Page: 13���T: 4.13	composite object

�PAGE \# "'Page: '#'�'"  �Page: 13���D: An instance of an MHEG class that defines a list of composition elements grouped for presentation. The presentation of a composite object consists of the presentation of its composition elements.

�PAGE \# "'Page: '#'�'"  �Page: 13���T: 4.14	composition elements

�PAGE \# "'Page: '#'�'"  �Page: 13���D: An attribute of the MHEG composite class that defines its presentation and its subhierarchy.

�PAGE \# "'Page: '#'�'"  �Page: 13���T: 4.15	constraint condition

�PAGE \# "'Page: '#'�'"  �Page: 13���D: A part of a link condition describing an attribute and a status value. It is referred as an additional condition if trigger conditions within a same link are satisfied.

�PAGE \# "'Page: '#'�'"  �Page: 13���T: 4.16	container object

�PAGE \# "'Page: '#'�'"  �Page: 13���D: An instance of an MHEG class that defines a list of objects grouped for interchange. It provides a means to group objects without specifying specific relationship.

�PAGE \# "'Page: '#'�'"  �Page: 13���T: 4.17	content object

�PAGE \# "'Page: '#'�'"  �Page: 13���D: An instance of an MHEG class that provides a consistent structure for the interchange of encoded generic value or any presentation data. It is either a non-mux-content or a multiplexed content.

�PAGE \# "'Page: '#'�'"  �Page: 13���T: 4.18	data

�PAGE \# "'Page: '#'�'"  �Page: 13���D: Attribute of content and script object.

�PAGE \# "'Page: '#'�'"  �Page: 13���T: 4.19	default channel

�PAGE \# "'Page: '#'�'"  �Page: 13���D: A channel that is always available to the MHEG engine by the use of a reserved identifier (that is, “Default-Channel”). The elementary actions “New channel” and “Delete channel” are ignored for the default channel. When a root rt-component is not assigned to a specific channel, it is implicitly assigned to the default channel.

�PAGE \# "'Page: '#'�'"  �Page: 13���T: 4.20	delete; delete channel, (not available)

�PAGE \# "'Page: '#'�'"  �Page: 13���D: An elementary action that removes an rt-object or a channel from an MHEG engine. The rt-object or the channel is said to be not available.

�PAGE \# "'Page: '#'�'"  �Page: 13���T: 4.21	demultiplex

�PAGE \# "'Page: '#'�'"  �Page: 13���D: A means to extract two or more streams of information from one unique combined encoding scheme to achieve separate presentation or exchange.

�PAGE \# "'Page: '#'�'"  �Page: 13���T: 4.22	descendant

�PAGE \# "'Page: '#'�'"  �Page: 13���D: Any MHEG entity contained in the subhierarchy of which the initial object is the root.

NOTE – The graph of the descendancy may contain loops. An entity may be a descendant of itself.



�PAGE \# "'Page: '#'�'"  �Page: 13���T: 4.23	descriptor object

�PAGE \# "'Page: '#'�'"  �Page: 13���D: An instance of an MHEG class that defines the associated information to any object. A using application may use this object to negotiate characteristics of MHEG engines.

�PAGE \# "'Page: '#'�'"  �Page: 13���T: 4.24	destroy, not ready, not available

�PAGE \# "'Page: '#'�'"  �Page: 13���D: An elementary action that removes an MHEG object from an MHEG engine. The object is said to be not ready or not available.

�PAGE \# "'Page: '#'�'"  �Page: 13���T: 4.25	elementary action

�PAGE \# "'Page: '#'�'"  �Page: 13���D: Used to modify the behaviour of an MHEG entity within the MHEG engine. Elementary actions are interchanged within action objects. An elementary action is typically composed of a target set, specific parameters defined for each elementary action, and an optional transition duration.

NOTE – Examples of elementary actions: Prepare (target set), Run (target set, number of performances).



�PAGE \# "'Page: '#'�'"  �Page: 13���T: 4.26	empty socket

�PAGE \# "'Page: '#'�'"  �Page: 13���D: A socket in which no rt-component has been plugged.

�PAGE \# "'Page: '#'�'"  �Page: 13���T: 4.27	event

�PAGE \# "'Page: '#'�'"  �Page: 13���D: A signal generated by some components or the MHEG engine, e.g. key stroke, mouse movement.

�PAGE \# "'Page: '#'�'"  �Page: 13���T: 4.28	final form

�PAGE \# "'Page: '#'�'"  �Page: 13���D: An interchange form intended for presentation without requiring change of the structure of the objects.

�PAGE \# "'Page: '#'�'"  �Page: 13���T: 4.29	fire a link

�PAGE \# "'Page: '#'�'"  �Page: 13���D: Each time a link condition of an active link is satisfied, the link is fired, that is, its link effect is processed.

�PAGE \# "'Page: '#'�'"  �Page: 14���T: 4.30	generation

�PAGE \# "'Page: '#'�'"  �Page: 14���D: A composite object has several sockets where component objects are attached. These component objects has the sibling relationship. Therefore, a composite object is said to define one generation of component objects. Several generations may be made if another composite objects are attached in the sockets. As an rt-composite is created from a composite object, an rt-composite also defines some generations.

�PAGE \# "'Page: '#'�'"  �Page: 14���T: 4.31	generic value

�PAGE \# "'Page: '#'�'"  �Page: 14���D: One of generic boolean, generic numeric, generic integer, generic ratio, generic string, generic reference, or generic list. It may be a constant or an evaluated value.

�PAGE \# "'Page: '#'�'"  �Page: 14���T: 4.32	get action

�PAGE \# "'Page: '#'�'"  �Page: 14���D: Targeted to an MHEG entity and specifies the requested attribute or status value to be evaluated. The result of a get action is to provide a generic value. This generic value is used in the context of the evaluation and is a local value. If the same get action is processed in two different links in parallel, there are two generic values resulting from these two evaluations. These two generic values may be different. A get action can be used and interchanged when a value is allowed, for example, as a parameter of an elementary action or a get action, as a source value or comparison value in a link object.

NOTE – Examples of get actions: Get Preparation Status (target) and Get Running Status (target).



�PAGE \# "'Page: '#'�'"  �Page: 14���T: 4.33	hook

�PAGE \# "'Page: '#'�'"  �Page: 14���D: An attribute of the content class and script class containing encoding and decoding information enabling the use of data. The semantics of these parameters are not defined by this Recommendation but are given by the semantics of the data encoding Standard or Recommendation.

�PAGE \# "'Page: '#'�'"  �Page: 14���T: 4.34	hypermedia

�PAGE \# "'Page: '#'�'"  �Page: 14���D: The ability to access monomedia and multimedia information by navigating across links.

�PAGE \# "'Page: '#'�'"  �Page: 14���T: 4.35	interchange attribute

�PAGE \# "'Page: '#'�'"  �Page: 14���D: An attribute of an interchanged MHEG object.

�PAGE \# "'Page: '#'�'"  �Page: 14���T: 4.36	interchange medium

�PAGE \# "'Page: '#'�'"  �Page: 14���D: The medium used to interchange data: it can be a storage medium, a transmission medium, or a combination.

�PAGE \# "'Page: '#'�'"  �Page: 14���T: 4.37	interchange value

�PAGE \# "'Page: '#'�'"  �Page: 14���D: The value of an interchanged attribute.

�PAGE \# "'Page: '#'�'"  �Page: 14���T: 4.38	label

�PAGE \# "'Page: '#'�'"  �Page: 14���D: A generic string that is associated with an element of a composite. When an rt-composite is created from the composite object, an rt-content is created from this label and automatically plugged into a corresponding socket.

�PAGE \# "'Page: '#'�'"  �Page: 14���T: 4.39	link condition

�PAGE \# "'Page: '#'�'"  �Page: 14���D: Conditions to be satisfied in order to fire a link. It is composed of some trigger conditions, some constraint conditions and some logical operators between them.

�PAGE \# "'Page: '#'�'"  �Page: 14���T: 4.40	link effect

�PAGE \# "'Page: '#'�'"  �Page: 14���D: Effects of a link when it is fired. It is composed of some elementary actions and/or some action objects.

�PAGE \# "'Page: '#'�'"  �Page: 14���T: 4.41	link object

�PAGE \# "'Page: '#'�'"  �Page: 14���D: An instance of an MHEG class that defines spatio-temporal or conditional relationship beetween MHEG entities. A link object is composed of a link condition and a link effect.

�PAGE \# "'Page: '#'�'"  �Page: 14���T: 4.42	macro action

�PAGE \# "'Page: '#'�'"  �Page: 14���D: An action object that offers the facility to replace the parameters in frequently used action objects.

�PAGE \# "'Page: '#'�'"  �Page: 14���T: 4.43	macro link

�PAGE \# "'Page: '#'�'"  �Page: 14���D: A link object that offers the facility to replace the parameters in frequently used conditional actions.

�PAGE \# "'Page: '#'�'"  �Page: 14���T: 4.44	macro parameter

�PAGE \# "'Page: '#'�'"  �Page: 14���D: A parameter of an action or an attribute of the action class that is replaced by the following information: a macro definition identifier and a default macro usage value.

�PAGE \# "'Page: '#'�'"  �Page: 14���T: 4.45	macro usage value

�PAGE \# "'Page: '#'�'"  �Page: 14���D: Within the link effect of a link object, a usage value can be provided for each macro parameter used within the link effect. This assignment is processed when the link is fired.

�PAGE \# "'Page: '#'�'"  �Page: 15���T: 4.46	medium (plural media)

�PAGE \# "'Page: '#'�'"  �Page: 15���D: A means by which information is perceived, expressed, stored, or transmitted.
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Figure 1 is intended to clarify the relationship between the different meanings of the term “media”. Representation and presentation media are to be differentiated for virtuality and portability (device independence) purposes. A given character string (coded representation) can be presented using different means (screen, paper, loudspeaker after text-to-speech synthesis). The same command can be input by the user through different equivalent means (for example, selection in a list with a mouse, a tactile screen, with digits plus validation key, with a keyboard to input the corresponding character string, or even through a microphone with a voice recognition system allowing recognition of a limited vocabulary including the name of the above-mentioned command.).

NOTE – This is a weak definition because this term has different meanings depending on the context. Thus, the term is to be avoided in its stand-alone form. To be unambiguous, it should be only used in expressions such as perception medium, representation medium, presentation medium, storage medium, transmission medium.



�PAGE \# "'Page: '#'�'"  �Page: 15���T: 4.47	MH object class

�PAGE \# "'Page: '#'�'"  �Page: 15���D: An MHEG object class that is the root of MHEG class hierarchy. It defines attributes common to all other MHEG classes.

�PAGE \# "'Page: '#'�'"  �Page: 15���T: 4.48	MHEG class

�PAGE \# "'Page: '#'�'"  �Page: 15���D: An MHEG object class defined by this Recommendation.

�PAGE \# "'Page: '#'�'"  �Page: 15���T: 4.49	MHEG effect

�PAGE \# "'Page: '#'�'"  �Page: 15���D: The effect caused by the processing of an elementary action or a get action, which changes or retrieves some internal state.

�PAGE \# "'Page: '#'�'"  �Page: 15���T: 4.50	MHEG engine

�PAGE \# "'Page: '#'�'"  �Page: 15���D: A pseudo-mechanism that may consist of a process or a set of processes that interpret MHEG objects encoded according to the encoding specifications of this Recommendation.

NOTE – The way of implementing the MHEG engine is outside the scope of this Recommendation does not define any ingredients inside the MHEG engine.



�PAGE \# "'Page: '#'�'"  �Page: 15���T: 4.51	MHEG entity; entity

�PAGE \# "'Page: '#'�'"  �Page: 15���D: Any MHEG object, rt-object, or channel.

�PAGE \# "'Page: '#'�'"  �Page: 15���T: 4.52	MHEG object

�PAGE \# "'Page: '#'�'"  �Page: 15���D: A coded representation of a multimedia and/or hypermedia object that conforms to this Recommendation.

�PAGE \# "'Page: '#'�'"  �Page: 15���T: 4.53	minimal resources

�PAGE \# "'Page: '#'�'"  �Page: 15���D: A system with minimal buffering capacity, minimal throughput of communica�tion channels, limited computational power.

�PAGE \# "'Page: '#'�'"  �Page: 15���T: 4.54	model object

�PAGE \# "'Page: '#'�'"  �Page: 15���D: An instance of an MHEG class that represents a script object or a component object.

�PAGE \# "'Page: '#'�'"  �Page: 16���T: 4.55	multimedia representation

�PAGE \# "'Page: '#'�'"  �Page: 16���D: The property of handling several types of representation media.

NOTES

1 – The term multimedia is an adjective; it shall be used attached to a noun that provides the context (e.g. multimedia service or application, multimedia terminal, multimedia network, multimedia presentation).

2 – In this Recommendation, multimedia is used in the sense of multiple representation media. Hence, a remote processing service or videotex, using a keyboard and a textual display, is not multimedia, as the interaction involves only one medium (text).

3 – An MHEG object within a multimedia service or application may contain only one representation medium.



�PAGE \# "'Page: '#'�'"  �Page: 16���T: 4.56	multiplex

�PAGE \# "'Page: '#'�'"  �Page: 16���D: A means to combine two or more streams of information into one unique encoding scheme to achieve simultaneous presentation or exchange.

�PAGE \# "'Page: '#'�'"  �Page: 16���T: 4.57	multiplexed content object

�PAGE \# "'Page: '#'�'"  �Page: 16���D: An instance of an MHEG class that provides a single consistent structure for the interchange of any multiplexed presentation data.

�PAGE \# "'Page: '#'�'"  �Page: 16���T: 4.58	new, new channel, available

�PAGE \# "'Page: '#'�'"  �Page: 16���D: An elementary action which causes an rt-object or a channel to become available to the MHEG engine for further processing (e.g. presentation). The rt-object or the channel is said to be available.

�PAGE \# "'Page: '#'�'"  �Page: 16���T: 4.59	non-mux content object

�PAGE \# "'Page: '#'�'"  �Page: 16���D: A pure content object, that is, not a multiplexed content object.

�PAGE \# "'Page: '#'�'"  �Page: 16���T: 4.60	null

�PAGE \# "'Page: '#'�'"  �Page: 16���D: A specific value indicating nothing.

�PAGE \# "'Page: '#'�'"  �Page: 16���T: 4.61	null data

�PAGE \# "'Page: '#'�'"  �Page: 16���D: Null data is generated by the MHEG engine when referenced by the use of a reserved identifier: “Null-Data”. The null data may replace any kind of data. Actions performed on an rt-script/rt-content made from a script object/content object with a null data are not ignored. The user effect of such action is defined by the hook and classification information provided in the model object.

�PAGE \# "'Page: '#'�'"  �Page: 16���T: 4.62	null MHEG object

�PAGE \# "'Page: '#'�'"  �Page: 16���D: A null object is generated by the MHEG engine when referenced by the use of a reserved identifier: “Null-MH”. The null object may replace any object of any MHEG class. An action performed on a null MHEG object causes a null effect.

�PAGE \# "'Page: '#'�'"  �Page: 16���T: 4.63	null root rt-object

�PAGE \# "'Page: '#'�'"  �Page: 16���D: A null root rt-object is generated by the MHEG engine when referenced by the use of a reserved identifier: “Null-Root-Rt”. The null root rt-object may replace any root rt-object. An action performed on a null root rt-object causes a null effect.

�PAGE \# "'Page: '#'�'"  �Page: 16���T: 4.64	object

�PAGE \# "'Page: '#'�'"  �Page: 16���D: A finite, independent, self-defining piece of information that can be manipulated as a whole by MHEG engines and interchanged as one unit.

NOTES

1 – Within the context of this Recommendation, the object can be of multiple types (e.g. action, link, script, content, composite, descriptor, or container object).

2 –  “Self-defining” implies that the object contains or refers to the information necessary for its handling.

3 – The definition is not restricted to digitally-coded objects, but may also be applied to analogue objects (e.g. a videodisk sequence).



�PAGE \# "'Page: '#'�'"  �Page: 16���T: 4.65	object class

�PAGE \# "'Page: '#'�'"  �Page: 16���D: Any category of objects that have a specific and homogeneous template (that is, characteristics and behaviour as relevant to the contained information and to their actions modifying their behaviour).

�PAGE \# "'Page: '#'�'"  �Page: 16���T: 4.66	parent-child relationship

�PAGE \# "'Page: '#'�'"  �Page: 16���D: Relationship existing when the parent object is a composite object that contains or refers to a child object.

�PAGE \# "'Page: '#'�'"  �Page: 16���T: 4.67	perception medium

�PAGE \# "'Page: '#'�'"  �Page: 16���D: The nature of the information as perceived by a human being (e.g. speech, noise, music, text, drawings, moving, scenes).

�PAGE \# "'Page: '#'�'"  �Page: 16���T: 4.68	plug

�PAGE \# "'Page: '#'�'"  �Page: 16���D: An elementary action that attaches an rt-component into a socket.

�PAGE \# "'Page: '#'�'"  �Page: 16���T: 4.69	prepare; prepared; ready

�PAGE \# "'Page: '#'�'"  �Page: 16���D: An elementary action that causes an object to become available to the MHEG engine for further processing (e.g. presentation). The object is said to be prepared or ready.

�PAGE \# "'Page: '#'�'"  �Page: 17���T: 4.70	presentation

�PAGE \# "'Page: '#'�'"  �Page: 17���D: The rendition of an rt-component to be perceived by an user.

�PAGE \# "'Page: '#'�'"  �Page: 17���T: 4.71	presentation media

�PAGE \# "'Page: '#'�'"  �Page: 17���D: The means used to reproduce information to a user on an output device (e.g. screen, paper, printer, loudspeaker) or to acquire information from a user with an input device (e.g. keyboard, mouse, microphone, camera).

�PAGE \# "'Page: '#'�'"  �Page: 17���T: 4.72	presentation space

�PAGE \# "'Page: '#'�'"  �Page: 17���D: The space used to present rt-components to the user. It consists of a temporal axis, three dimensional spatial axes and an audible volume range.

�PAGE \# "'Page: '#'�'"  �Page: 17���T: 4.73	projection

�PAGE \# "'Page: '#'�'"  �Page: 17���D: A presentation space of a socket may be mapped into the presentation space of its parent or a channel presentation space, changing its temporal position, size or volume. The mapping is called projection. A root rt�component is always projected into a channel presentation space. A number of elementary actions are used to achieve such projection.

�PAGE \# "'Page: '#'�'"  �Page: 17���T: 4.74	real-time interchange

�PAGE \# "'Page: '#'�'"  �Page: 17���D: The ability to interchange objects between systems within deadlines needed for the presentation schedule to be satisfied. This implies a constant limited delay. Specifically, time-based media and time-synchronised objects have presentation requirements that may not be satisfied by the buffering.

�PAGE \# "'Page: '#'�'"  �Page: 17���T: 4.75	real-time presentation and interaction

�PAGE \# "'Page: '#'�'"  �Page: 17���D: The ability to present objects within a constant delay. Intrinsically time-based (e.g. audio, video) objects or objects that have time-behaviour or time-constraints (e.g. synchronisation) are concerned.

�PAGE \# "'Page: '#'�'"  �Page: 17���T: 4.76	real-time system

�PAGE \# "'Page: '#'�'"  �Page: 17���D: To perform operations in a way that gives the user the impression of happening immediately. A real time system means a system with only constant delay. In a wider sense a limited delay and jitter could be accepted. In the context of certain media (e.g. audio, video), real time implies a presentation that meets the original time base requirements.

�PAGE \# "'Page: '#'�'"  �Page: 17���T: 4.77	render

�PAGE \# "'Page: '#'�'"  �Page: 17���D: The ability to show a certain object in a specific way to the user. A number of elementary actions are used to achieve such specific rendering.

�PAGE \# "'Page: '#'�'"  �Page: 17���T: 4.78	representation medium

�PAGE \# "'Page: '#'�'"  �Page: 17���D: The type of the interchanged data that defines the nature of the information as described by its coded form.

NOTES

1 – Examples of representation media information and their possible coded forms:

	·	Characters or text: Telex, ASCII, EBCDIC. 

	·	Graphics: CEPT, NAPLPS or CAPTAIN videotex, CGM.

	·	Audio: Recommendation G.711, MIDI, MPEG Audio.

	·	Still picture: Fax group 3, JBIG, JPEG.

	·	Audio visual sequence: CCIR Recommendation 601 plus associated audio: MPEG.

2 – The representation medium is defined independently of the direction of interchange (i.e. to or from the user or between equipment). Each representation medium may be used for both input or output, e.g. character-type representation may be used for both text display and text input from a keyboard; graphics-type representation may be used for both graphic display and graphic input (location) from a mouse. Audio-type or picture-type representations may be used both for reproduction and capture.



�PAGE \# "'Page: '#'�'"  �Page: 17���T: 4.79	representation of an object

�PAGE \# "'Page: '#'�'"  �Page: 17���D: A description of the object structure and its contents.

�PAGE \# "'Page: '#'�'"  �Page: 17���T: 4.80	root rt-component

�PAGE \# "'Page: '#'�'"  �Page: 17���D: A non-plugged rt-component. A root rt-component addresses either a root rt�composite or a root rt-content.

�PAGE \# "'Page: '#'�'"  �Page: 17���T: 4.81	root rt-composite

�PAGE \# "'Page: '#'�'"  �Page: 17���D: An rt-composite that is not plugged.

�PAGE \# "'Page: '#'�'"  �Page: 17���T: 4.82	root rt-content

�PAGE \# "'Page: '#'�'"  �Page: 17���D: An rt-content that is not plugged. A root rt-content addresses either a root rt�non�mux or a root rt-mux.

�PAGE \# "'Page: '#'�'"  �Page: 17���T: 4.83	root rt-mux

�PAGE \# "'Page: '#'�'"  �Page: 17���D: An rt-mux that is not plugged.

�PAGE \# "'Page: '#'�'"  �Page: 17���T: 4.84	root rt-non-mux

�PAGE \# "'Page: '#'�'"  �Page: 17���D: An rt-non-mux that is not plugged.

�PAGE \# "'Page: '#'�'"  �Page: 18���T: 4.85	rt-component

�PAGE \# "'Page: '#'�'"  �Page: 18���D: An rt-component addresses either a root rt-component or an rt-component socket.

�PAGE \# "'Page: '#'�'"  �Page: 18���T: 4.86	rt-component socket

�PAGE \# "'Page: '#'�'"  �Page: 18���D: A socket in which an rt-component is plugged. An rt-component socket addresses either an rt-composite socket or an rt-content socket.

�PAGE \# "'Page: '#'�'"  �Page: 18���T: 4.87	rt-composite

�PAGE \# "'Page: '#'�'"  �Page: 18���D: A run-time object created from a model composite object. The elements of an rt�composite are called sockets. An rt-composite addresses either a root rt-composite or an rt-composite socket.

�PAGE \# "'Page: '#'�'"  �Page: 18���T: 4.88	rt-composite socket

�PAGE \# "'Page: '#'�'"  �Page: 18���D: An rt-composite that is plugged.

�PAGE \# "'Page: '#'�'"  �Page: 18���T: 4.89	rt-content

�PAGE \# "'Page: '#'�'"  �Page: 18���D: A run-time object created from a model content object. An rt-content addresses either a root rt�content or an rt-content socket.

�PAGE \# "'Page: '#'�'"  �Page: 18���T: 4.90	rt-content socket

�PAGE \# "'Page: '#'�'"  �Page: 18���D: An rt-content that is plugged. An rt-content socket addresses either an rt-non-mux socket or an rt-mux socket.

�PAGE \# "'Page: '#'�'"  �Page: 18���T: 4.91	rt-mux

�PAGE \# "'Page: '#'�'"  �Page: 18���D: A run-time content created from a model multiplexed content object. An rt-mux addresses either a root rt-mux or an rt-mux socket.

�PAGE \# "'Page: '#'�'"  �Page: 18���T: 4.92	rt-mux socket

�PAGE \# "'Page: '#'�'"  �Page: 18���D: An rt-mux that is plugged.

�PAGE \# "'Page: '#'�'"  �Page: 18���T: 4.93	rt-non-mux

�PAGE \# "'Page: '#'�'"  �Page: 18���D: A run-time content created from a pure model content object, i.e. not from a multiplexed content object. An rt-non-mux addresses either a root rt-non-mux or an rt-non-mux socket.

�PAGE \# "'Page: '#'�'"  �Page: 18���T: 4.94	rt-non-mux socket

�PAGE \# "'Page: '#'�'"  �Page: 18���D: An rt-non-mux that is plugged.

�PAGE \# "'Page: '#'�'"  �Page: 18���T: 4.95	rt-object, run-time object

�PAGE \# "'Page: '#'�'"  �Page: 18���D: A run-time object created from a model object. For the purpose of reusing model objects in different contexts, a clear separation has been made between the MHEG model interchange object that contains the original definition and the rt-object corresponding to a specific usage of the model. The use of an rt-object does not affect the model object. This allows the reuse of the same model object in different rt-objects. A model object is considered a template. Any number of rt-objects may be created based on instructions given by the author, i.e. action New. This Recommendation defines an initial behaviour of each rt-object and actions that will modify and retrieve this behaviour. The internal representation of the rt-objects is not defined by the standard. Each MHEG engine may have its own internal representation technique. However, this Recommendation defines the identification techniques to reference an rt-object in order to modify or to retrieve its behaviour.

An rt-object addresses either an rt-script or an rt-component.

�PAGE \# "'Page: '#'�'"  �Page: 18���T: 4.96	rt-script

�PAGE \# "'Page: '#'�'"  �Page: 18���D: A run-time object created from a model script object.

�PAGE \# "'Page: '#'�'"  �Page: 18���T: 4.97	run-time process

�PAGE \# "'Page: '#'�'"  �Page: 18���D: An ability to process an interpreted code in an MHEG engine.

�PAGE \# "'Page: '#'�'"  �Page: 18���T: 4.98	script object

�PAGE \# "'Page: '#'�'"  �Page: 18���D: An instance of an MHEG class defining a structure to interchange script data in a specified encoded form.

�PAGE \# "'Page: '#'�'"  �Page: 18���T: 4.99	scriptware; script software

�PAGE \# "'Page: '#'�'"  �Page: 18���D: A process or set of processes that handle scripts.

�PAGE \# "'Page: '#'�'"  �Page: 18���T: 4.100	sequencing

�PAGE \# "'Page: '#'�'"  �Page: 18���D: The ordering of the preparation of objects, as specified by the object designer, that makes best use of the available resources to produce an acceptable presentation.

�PAGE \# "'Page: '#'�'"  �Page: 18���T: 4.101	sibling relationship

�PAGE \# "'Page: '#'�'"  �Page: 18���D: Relationship between sockets of a given generation within an rt-composite.

�PAGE \# "'Page: '#'�'"  �Page: 19���T: 4.102	socket

�PAGE \# "'Page: '#'�'"  �Page: 19���D: The elements of an rt-composite in that rt-components are plugged are called sockets. Therefore, a socket is equivalent to an rt-component that is plugged. Once an rt-component is plugged, it can be referenced only via its socket identification. Different types of sockets are defined depending on the rt-component plugged into the socket: empty socket, rt-content socket (an rt-non-mux socket or an rt-mux socket) and rt-composite socket.

�PAGE \# "'Page: '#'�'"  �Page: 19���T: 4.103	status

�PAGE \# "'Page: '#'�'"  �Page: 19���D: A value representing the current state of an object within the MHEG engine.

NOTE – The processes composing the MHEG engine are outside the scope of this Recommendation. However, this Recommendation requires a mechanism for evaluating the different statuses of objects within the MHEG engine.



�PAGE \# "'Page: '#'�'"  �Page: 19���T: 4.104	storage media

�PAGE \# "'Page: '#'�'"  �Page: 19���D: The means used to store information (e.g. electronic memory, floppy disk, hard disk, optical disk, magnetic tape).

�PAGE \# "'Page: '#'�'"  �Page: 19���T: 4.105	structure of an object; MHEG object structure

�PAGE \# "'Page: '#'�'"  �Page: 19���D: A description of how the information in an object is organised.

�PAGE \# "'Page: '#'�'"  �Page: 19���T: 4.106	synchronisation

�PAGE \# "'Page: '#'�'"  �Page: 19���D: The presentation of rt-components in time and space according to constraints and relationship defined between those objects. The constraints and relationship may be defined explicitly, within link objects, composite objects, script objects or, implicitly, through the nature of the application.

�PAGE \# "'Page: '#'�'"  �Page: 19���T: 4.107	temporal position

�PAGE \# "'Page: '#'�'"  �Page: 19���D: A specified position on the temporal axis of an rt-component or a channel.

�PAGE \# "'Page: '#'�'"  �Page: 19���T: 4.108	timestone

�PAGE \# "'Page: '#'�'"  �Page: 19���D: An identified marker for a temporal position. This marker may be used to trigger links.

�PAGE \# "'Page: '#'�'"  �Page: 19���T: 4.109	transition duration

�PAGE \# "'Page: '#'�'"  �Page: 19���D: An optional parameter that may be provided for certain elementary actions, e.g. Set Current Volume (target set, audible volume, transition duration). A transition duration is expressed in GTU. When a transition duration is specified, the corresponding elementary action is to be processed during the specified duration, e.g. the audible volume value changes gradually from its previous value to the specified value within the specified transition duration.

�PAGE \# "'Page: '#'�'"  �Page: 19���T: 4.110	transmission media

�PAGE \# "'Page: '#'�'"  �Page: 19���D: The means used to transmit information (e.g. twisted pair, coaxial cables, optical fibres, radio links).

�PAGE \# "'Page: '#'�'"  �Page: 19���T: 4.111	trigger condition

�PAGE \# "'Page: '#'�'"  �Page: 19���D: A part of a link condition describing a change of an attribute or status value. If the described change happened, the trigger condition is said to be satisfied.

�PAGE \# "'Page: '#'�'"  �Page: 19���T: 4.112	user effect

�PAGE \# "'Page: '#'�'"  �Page: 19���D: The effect caused by the processing of an elementary action that is perceived by a user.

�PAGE \# "'Page: '#'�'"  �Page: 19���T: 4.113	using application

�PAGE \# "'Page: '#'�'"  �Page: 19���D: An application that makes use of MHEG objects, including ITU-T Recommendations or ISO Standards.






