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1
Terminology



API





Application Programming Interface; software interface between an executable application programme and the resources of an interactive TV receiver.  The API presents a functional abstraction of a receiver’s resources.


Application





Digital content used either to enhance the viewing experience, or to provide additional functionality to a receiver.



Browser





A Presentation Engine, which takes a page written in a Markup Language as input to produce a page consisting of visual elements. A Browser with scripting capability can execute (usually short) Executable Script programmes. The two major internet Browsers, Internet Explorer and Netscape, contain a Script Engine. Java VM plug-ins are available for both browsers. The Java VM can run Java Applets, which are often referred to in HTML pages.  Browsers are also known as User Agents.Compiled Programming Language





A Programming Language, which requires compilation, i.e. translation, into binary code prior to execution. Binary code run faster than interpreted programmes.



Declarative Content



A document written in a Markup Language. The document usually contains text and often references graphics content. Other documents are often referenced with hyperlinks.



Declarative Scripting Content





A document written in a Markup Language, which contains one or more Executable

Scripts.



Executable Script





A sequence of instructions that are interpreted and executed by a Script Engine. An Executable Script is never executed directly by the CPU. In the Markup Language HTML, Executable Scripts usually reside in the page header. Executable Scripts are written in Interpreted Programming Languages.



Execution Engine





A software programme that defines an abstract computer containing a CPU, memory and software libraries. A given Execution Engine allows application programmes to be run on any platform, that contains the Execution Engine.



GEM API





Globally Executable Multimedia Home Platform (MHP) API. Globally harmonized interactive digital TV API.



Interpreted Programming Language





A Programming Language, which is executed without prior compilation. A programme written in an Interpreted Programming Language is an interpreted programme.



Java Applet





A set of Java Bytecode files and related resources that collectively implement the java.awt.Applet class and its behavior in order to provide embedded objects in a Web page .



Java Bytecode





Java Bytecode is on an abstraction level similar to a CPU’s operation code, and is executed by a Java VM.



Java Programme





A sequence of instructions written in the Java Programming Language that can be compiled into Java Bytecode, or into some CPU’s native operation code.



Java VM





Java Virtual Machine; an Execution Engine with a set of instructions and registers, a stack, a "garbage heap", and a software library. The Java VM is executed by the native CPU. The Java VM was designed to allow application programmes to be built that could be run on any computer running a Java VM. The task of a Java VM is similar to that of a Script Engine, but much more complex.



Markup Language





A language that defines the structure and layout of a document. The content of a document page written in a Markup Language is enclosed by tags that describe where the content should appear on the page and how it should appear. A Markup Language describes a document to a document Browser. The content, by definition, will either be rejected or result in a document being displayed. Therefore a Markup Language is fundamentally different from a Programming Language.



Presentation Engine





A software programme, which takes metadata as input to produce output consisting of visual elements. Presentation Engines are sometimes extended with a Script Engine.



Procedural Content



A software programme written in a Programming Language. The software programme can contain text and graphics to be displayed and programme instructions, which describe step-by-step how to display the text and graphics.



Programming Language





A language that uses a sequence of instructions to accomplish a task. A Programming Language describes discrete tasks in a step-by-step way. The executor of the tasks has no knowledge of what the tasks will result in. 



Script Engine





A programme that executes Executable Scripts. The main differences between a Script Engine and the Java VM are:



· A Script Engine interprets and executes code written in a Script Language, whereas the Java VM interpretes and executes Java Bytecode, which is binary, though not native binary, code.



· A Script Engine interprets and executes instructions written in a loosely typed and not compiled language, whereas the Java VM interprets and executes instructions written in a Java, a Compiled Programming Language.



· A Script Engine executes instructions on a high abstraction level, whereas the Java VM executes instructions on a low abstraction level.



Script Language





Interpreted Programming Language for writing Executable Scripts. Examples are ECMAScript, JavaScript and VBScript.



Scripting API





API for Executable Script programmes; software interface between an Executable Script programme and the resources of an interactive TV receiver.



System




The hardware and software resources of a receiver.



2
Description of Interactive TV Receivers



This chapter provides a system overview of an interactive TV receiver, and lists the key hardware components in a receiver.



2.1
Receiver System Overview



The resources of an interactive receiver include entities like e.g. CPU, databases, streamed media decoders, static content decoders and communications. These resources are functional entities of the receiver and are mapped onto the hardware of the receiver in some manner.



Applications can use either the Application Programming Interface (API), or a Browser, to access the interactive receiver’s resources. These two ways of resource use characterize two types of applications: Procedural applications and Declarative applications. The former are execution-centric, the latter are format-centric.
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Figure 1



Interactive Application’s Interface to Digital Receiver Resources



The conceptual diagram in Figure 1 shows the interfaces and their relationship to media and information flows within the system. Both an API and a browser are depicted as the border between the application and the system.



2.2
Receiver Hardware Overview



Digital TV Receivers have the following key HW elements:



· Tuner



· Demodulator (decodes the tuner signal and makes the TS available for the MPEG decoder)



· MPEG decoder (de-multiplexes the components of the TS, like video and audio)



· Graphics engine (blends video and graphics and modulates for output)



· Audio decoder (decodes audio and modulates for output)



· CPU (runs applications, initializes and controls the other components)



· Flash ROM (stores the middleware and resident applications in compressed form, and user profiles)



· RAM (working memory for the CPU and graphics rendering)



3
Interactive TV Systems



This chapter gives an overview of some of the currently available interactive TV specifications and receivers.



3.1
List of Interactive TV Systems Treated in this Document



Here follows a list of the interactive TV systems considered in this document:



TV+PC
This architecture is one where the TV broadcast and TV receiver have no enhanced content. Instead the programming is being enhanced through the use of the Internet and a web-based computer (PC). “Normal” viewers are not provided any extra experience. Alternatively, the computer could have a video receiver built in (PC with TV add-on card), which would provide the TV programme on the same screen as the web browsing.



DDE-1-A/B
IEC/PAS 62292 Ed 1.0 (2001-12):  EG39:2002 SMPTE Engineering Guideline: Overview of Declarative Data Essence.


IEC62298-4

TeleWeb application: Interaction Profile



IEC62298-5

TeleWeb application: Hyperteletext Profile



DASE-DA

DTV Application Software Environment Level 1 (DASE-1), Part 2: Declarative Applications and Environment, A/100-2, ATSC



DASE-PA

DTV Application Software Environment Level 1 (DASE-1), Part 3: Procedural Applications and Environment, A/100-3, ATSC



IEC62298-3

TeleWeb application: Superteletext Profile



MHEG-5

MHEG-5 UKEngineProfile1



MHP-1.0

ETSI TS 101 812



MHP-1.1

ETSI TS 102 812



OCAP


OCAP 2.0 Profile: OC-SP-OCAP2.0-I01-020419



Table 1



Definition of integrated Digital TV and mapping to interactive TV systems
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3.2
Interactive TV Systems and Receiver Hardware Requirements



The differences between different DTV systems are in software and memory requirements.



•
A low-end interactive profile MHP receiver has been estimated as requiring 8Mbyte of flash ROM and 8-16Mbyte of RAM, see “The cost of MHP” whitepaper [http://www.mhp.org/news_events/pdf_and_other_files/CostsMHP.pdf]. Additional RAM is required for graphics. Actual low-end MHP products are equipped with 16Mbyte RAM or more. For further information see Annex A.



•
A low-end MHEG-box has 2MByte flash ROM and 2MByte RAM. Top of the range boxes have 8MByte RAM, in which they can store the whole object carousel.



•
ATSC-DASE boxes …TBD.



•
BML boxes in practice have 2-16MByte RAM, ?? Mbyte Flash ROM.



CPU requirements depend very much on the software stack. An optimized stack will run many times faster than a non-optimized one. The first MHP-boxes have 80-130 MHz processors. It is expected that in high-end boxes 2-5 times more power will be provided, i.e. in the order of 300 MIPS.



A recommendation for good practice in broadcasting and reception of digital services is given in International Standard IEC 62216, which specifies the baseline receiver for the DVB‑T system. Its objective is to define the behavior required from receivers to work well with these broadcasts in order to be attractive to consumers.



4
Methodology for Determining Receiver Types



Document 6M/79 provides scenarios of interactive television programming that the content community expects to be monetarily effective in delivering to television viewers in the next 3‑5 years. The scenarios are provided in two appendices, the first of which is an overview of all possible scenarios in seven categories: advertising, games shows, news shows, sports shows, drama shows, broadcaster service layer, and non-linear programming. The second appendix provides details of one to three scenarios in each of the seven categories. By applying above described method each of the possible scenarios can be transferred into its application descriptor and these are used as input data for a mapping process to a gross list of all kind of possible resources and processor specifications. This process leads to a one-to-one relation between an application and the required resources and processing power to run this application. It is expected that using this process for all described scenarios will lead to a limited number of target receivers. Figure 2 gives an overview of the mapping process.
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Figure 2



Mapping applications to receiver requirements



5
Mapping Application Scenarios to Interactive Receiver’s Resources



Document 6M/46-Annex 6 deals with the development of a framework model for harmonization of digital interactive television standards. It proposes an analytical approach for mapping application scenarios to receiver resources, by way of splitting an application into descriptive components. A first attempt at identifying the descriptive components is presented in 0, Table 2. From this initial application description a number of application description tables have been created. See Annex B.



An empirical approach is to make a list of diverse applications and receivers built according to diverse interactive TV standards and then to determine what applications can be run on each of the receivers. The outcome of that approach is given in 0 for each of the standards in Table 1.



5.1
Turning Application Scenarios into Application Descriptors



Services/Applications can be evaluated with respect to their character, their required system functionality and their related User Experiences/Expectations. Each Service/Application can be described by a set of unique "Descriptor Elements" with their own range of values. A first example of such a set is listed in Table 2. This list will need to be further developed and agreed upon.



Table 2



Initial Analytical Application Description
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Service Complexity X Low, Moderate, High, Extensive



Service Profile X EnhancedBroadcast,InteractiveBroadcast,InternetAccess



Connectivity X Local, Local Cluster, Point to Point, Client to Server



Number of Users X One, Few, Many



Mode of Interactivity X Local, Transactional, Session based, Websurfing



Security X Clear, Password, PIN,



Location of Users X Local, Remote



Data Delivery X Asynchronous, Broadcast Synchronous, Emergency  



Provision X Free, Subscription, Service package, Pay per view



Data Source X Broadcast, Internet, Packaged media, User input



Kind of Access X Free, Delayed, Priority



Signal Quality X Standard, Enhanced, High, Super



Time Constraints X NonRealTime,RealTime,TimeShiftAllowed,ImpulsResponse



Trigger Source X Broadcaster, Application, User



Data Lifetime  X None,PersistentVolatile,PersistentNonVolatile,PreCached



Memory Size requirements X None, Low, Moderate, High



Video X Streaming Video, Still Pictures, PIP,



Graphics X Text, Graphs, Images, Bitmaps, Animations



Display requirements X CVBS, RGB, VGA, SVGA



Audio Specification X Mono, Stereo, Dual Sound, Surround Sound,



Audio Output Devices X SingleHeadphone/Speaker,MultipleHeadphones/Speakers



Peripheral requirements X None,MemStick,DVD,Printer,HomeServ.,Reader,WebCam



Return Channel Requirements X None, Low Class, Moderate Class, High Class



Handheld Device requirements X None,RemoteControl,Mouse,Keyboard,Microphon,Camera



Processing requirements X None, Low, Moderate, High



Proposal for Application Descriptor: Elements, their focus and their values to be defined



Example for discussion. After consensus the elements can be regrouped and the values can be defined. 



In case of disagreement the element seems to be ambivalent and needs to be splitted in more elements



Descriptor Elements



Element



 Values



Focus



User Exp. Req'd Env.



Sys./Funct. Req'ts



App/Serv. Char's






5.2
Application Feasibility vs the Interactive TV specifications



Document NIST GCR 01-818, Report on Television Data Applications 
(http://www.itl.nist.gov/div897/staff/barkley/tv-data-apps-mdolan.pdf) shortly describes a number of interactive TV applications. The feasibility of running those applications on different interactive TV platforms is explored in Table 9‑1 in that document. Table 3 below extends that table with more interactive TV platforms, and also with the applications from Document 6M/79.



Table 3



Applications Empirically Mapped to Interactive Specifications
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6
Application Types vs Receiver Requirements



This chapter further describes the analytical approach to application descriptions. It also treats the way applications enter the receiver and proposes a classification of receivers.



6.1
Deducing the Receiver Requirements



Receiver requirements can be deduced from the type of applications that the receiver is required to handle. Tables 6-17 in Annex B derive receiver requirements from application descriptions. The applications are those listed in 6M/79-AppendixB. The tables have three segments:



· Application characteristics



· Broadcast requirements, Communication channel requirements, System & I/O requirements



· Condensed application summary



The requirements in the 2nd segment are derived from the application characteristics listed in the 1st segment according to formulas. These formulas are listed here:



Broadcast Requirements Formula



Trigger:



IF( Data == Realtime ) Trigger = Required



ELSE Not Useful



Communication Channel Requirements formulas



Certification:



IF( Features == E-commerce ) Certification = Server Certification



ELSE IF( Communication Channel == Transaction ) Certification = Server Certification



ELSE Certification = None



Encryption:



IF( Features == E-commerce ) Encryption = Yes



ELSE IF( Communication Channel == Transaction ) Encryption = Yes



ELSE Encryption = No



Upstream Bandwidth:



Upstream Bandwidth  = Low



None of the application neither send nor receives large amounts of data through the communication channel.



Downstream Bandwidth:



Downstream Bandwidth = Low



None of the application neither send nor receives large amounts of data through the communication channel.



System & I/O requirements formulas



Memory Size:



IF( Memory Intensity == Low ) Memory Size = Low


ELSE IF( Memory Intensity == Moderate ) Memory Size = Moderate


ELSE IF( Memory Intensity == High ) Memory Size = High



ELSE Memory Size = Undefined



NV Memory Size:



IF( Features == Banking ) NV Memory Size = Moderate



ELSE NV Memory Size = Low



Processing Power:



IF( Processing Intensity == Low ) Processing Power = Low



ELSE IF(Processing Power == Moderate ) Processing Power = Moderate



ELSE IF(Processing Power == High ) Processing Power = High



ELSE Processing Power = Undefined



Procedural Capability:



IF(Local Calculation & Open Outcome == No ) Procedural Capability = No



ELSE Procedural Capability = Yes



Display Input



Audio Output



Printer:



IF(Printed Output == No ) Printer = No



ELSE Printer  = Yes



Removable Storage:



IF(Save to Device == No ) Removable Storage = No



ELSE Removable Storage = Yes



UI Device:



IF( Typing == No ) UI Device = RC



ELSE UI Device = KB



6.2
Delivery of Application over Different Channels



To a consumer the user interface and the possibility of connecting the TV to a recording or playback device is of crucial importance. Less important to the consumer is how content enters the TV. It can be an analog broadcast, or a digital broadcast or through the interaction channel. Figure 3 below shows an abstraction of a TV or STB and some ways that content can enter the receiver.
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Figure 3



Interactive TV and its Content Delivery Channels



6.3
Classification of Receivers based on Content Types and Availability of Return Channel



An application can be classified according to two orthogonal aspects:



· the type of content it consists of



· whether or not it needs a return channel.



From the tutorial paper on interactive TV [SMPTE journal , June 2002, p280-p284] the following interface model has been extracted.
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Interactive content in DTV



Figure 5 shows the interactive content in relation to the hardware and software resources in a DTV receiver.
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FIGURE 5 



Interactive content and its relation to DTV hardware/software resources



The three rows in the table below are extracted from the top three boxes in Figure 4. They represent the type of content. The two columns are derived from the rightmost box in Figure 4. They represent whether or not a receiver has a return channel. In this way we can define a total of six different content types.



TABLE 4



Content types 
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At the receiver side the different content types can be handled according to the following list of six receiver types:



TABLE 5



Receiver types
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7
Declarative Content and Receivers



This chapter explains the professional generation of Declarative content and discusses ways to harmonize content and receivers.



7.1
Declarative Content Generation and Receivers with Presentation Engines (Browsers)



Content for Interactive TV is often so volatile that it must be updated several times a day. Efficient tools are required to enable such frequent updates. The generation of Declarative content is page based. The content creator will select the appropriate template page and fill it with content. Content generated by such tools is sometimes stored in a proprietary or non-proprietary intermediate format. Before broadcasting the content, it is trans-coded into the actual broadcast format. In this way the same tool can simultaneously generate content for different receiver platforms.



ECMAScript, JavaScript and VBScript are the most common Declarative scripting languages. Scripts are software programs that can easily be edited into the page content and can be executed by a browser running on the receiver. Scripts have the advantage of putting the capability for creating interactive, dynamic pages into the hands of the non-programmer. Despite their power, scripts are not suited for the development of large application programs.



Scripts usually reside in the header information of an HTML page, although the content creator has the option of placing the script code in a separate file. Function calls that refer back to the script are placed among the rest of the HTML content of a page. 



On the receiver side, a browser is needed to display the content. Any software layers below the browser are optional (see Figure 6), but will be of help when porting the browser to another platform.



Browsers can be grouped into two main categories: browsers without a script engine and browsers with a script engine. The script engine adds Procedural capability to the browser. With the help of the scripting API, it gives the receiver the capability of dynamically changing the content or layout of a page, e.g. to update a scoreboard or to add or remove a button or a text field. The script engine can use functions in the API for doing input/output operations, e.g. connecting to a server by dialling a phone number and then downloading content from the server. The script engine can also perform mathematical operations on the content, e.g. doubling the score, or computing the square root of a number. The scope of the scripting API decides the capabilities of the scripting engine. 



Figure 6 summarizes the generation of Declarative content and highlights the fact that the receiver only needs one built-in application: a browser. 
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FIGURE 6



Declarative Interactive Content and Receiver Components



7.2
Harmonization of Declarative Platforms



Figure 7 shows the interconnection of the components in a Declarative broadcast chain.



Harmonization of Declarative platforms involves:



1. The Declarative content format, i.e. mark-up language and content formats, and the Declarative scripting API



2. The format of the broadcast carousel, and how content and broadcast triggers are formatted and broadcast



Transcoding between different Declarative formats is always possible, although some of the content may not be transcodable. Hence, harmonizing the Declarative content formats is preferable, but not necessary. If the functionalities of the APIs are similar, transcoding between different Declarative scripting APIs is possible. If not, then transcoding will be limited or impossible. Hence, harmonizing the Declarative scripting APIs is necessary.



Note: transcoding may be significantly complicated or rendered impossible if certain scripting features are employed, such as the so-called "run-time code extensions," which enable self-modifying code.



Harmonizing the format of the broadcast carousel enables the data broadcast to reach the maximum number of receiver platforms. If it is not done, bandwidth must be spent on broadcasting the same content in different types of carousels. It is preferable to have as few types of broadcast carrousels as possible in a market. Harmonizing how broadcast triggers are formatted and broadcast also saves bandwidth. However the impact on bandwidth is much smaller.



Receivers can be made to correct the lack of standardization of the entities listed above. To aid harmonization, a receiver can be built to receive several types of carousels, to accept several Declarative content formats, to accept several Declarative scripting APIs, and to accept several types of broadcast triggers. This will add to the complexity and cost of the receiver. Hence harmonizing the above points is preferable.
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FigURE 7



Declarative Content Specifications/Standards and Broadcast Methods



Figure 8 builds on Figure 6 to show the content/receiver specifications for Declarative content and the currently available browsers, which implement the standards.
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FIGURE 8



Declarative Content Specifications/Standards and Receiver Components



8
Procedural Content and Receivers



This chapter explains the professional generation of Procedural content and discusses ways to harmonize content and receivers.



8.1
Procedural Content Generation and Receivers with Execution Engines



Content for Procedural receivers is produced as follows. One application is written for each receiver platform that will receive the content. The applications will be generic in the sense that a meta-data file outside the application code determines what it does and under what circumstances. The meta-data file format is the same for all the receiver platforms. The broadcast will contain the application and the meta-data file. In fact, this approach turns Procedural application programming into Declarative content generation. Hence tools for generating content for Procedural receivers can work in a similar fashion to tools that generate Declarative content. The main difference between this approach and the normal Declarative approach is that the generic application needs to be developed and the meta-data format to be defined.



On the receiver side a Java Virtual Machine (VM) is needed to run the application. The software layers below the Java VM, interface the Java VM with the hardware through Operating System services.



The Java VM can run applications composed of Java Byte Code (Java Class Files) that are compiled from programs written in the Java programming language as well as other languages. Java stands along-side other object-oriented languages like C++. Some of the syntax is similar to C++, but Java is easier to learn and use than C++. Java applications can be written to any size and complexity. Java applications for interactive TV platforms like MHP and DASE are called Xlets to distinguish them from Applets. Applets are applications with a certain interface, which run in internet browsers. A Java Applet is roughly equivalent to an ActiveX control, as is a Java Bean. While applets run inside containers, like browsers, Xlets and other forms of Java applications typically run outside browsers. An Xlet may also function like an applet within a browser as well as operating as an independent Java application in an interactive TV platform.



The Java VM and the platform API, gives the receiver the capability of dynamically changing the content or layout of the display, e.g. to update a scoreboard or, to add or remove a button or a text field, or to effect general display animation. The Java VM can use functions in the platform API for doing input/output operations, e.g. connecting to a server by dialling a phone number and then downloading content from the server. The Java VM can also perform mathematical operations on the content, e.g. doubling the score, or computing the square root of a number. The scope of the platform API decides the capabilities of the Java VM. Java applications can do the same as the browser with a script engine, and more. However the added capabilities come at the price of having to program in Java.



A Java VM running on an interactive TV receiver is in fact so versatile, that it turns the receiver into a general-purpose computer. This means theoretically a browser can be implemented as an Xlet, if the Java accessible platform API provides sufficient lower level functionality. It should be noted that this is equivalent to a generic application, which uses a mark-up language as its meta-data format. Whatever the format of the meta-data though, using a Java VM to run a generic application, means having a computer (the receiver hardware) running a virtual computer (the Java VM) running a browser. A better solution is to have a computer (the receiver hardware) running a browser, directly.



Note: in practice, the performance of implementing a browser in such a multiple layer approach may be unacceptable for actual use by an end-user as compared with a direct, native implementation of a browser.



Figure 9 indicates the two fundamentally different approaches to the generation of Procedural content. It also shows that the key components of the Procedural receiver are the Java VM and the Java Platform API.
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FIGURE 9



Procedural Interactive Content and Receiver Components



It is important to note that Java applications developed for say an internet browser, will not run on an interactive TV receiver and vice versa. Some of the reasons are:



1. Applications written for the internet browser expect to be able to call an API, which is only available in the internet browser. That API will usually be different from the API of an interactive TV receiver.



2. An application written for an internet browser will be started and stopped in a different way from the interactive TV receiver.



3. An application written for an internet browser may use the standard AWT widgets like buttons. These are not available in e.g. MHP. Conversely MHP applications may use HAVi widgets, which may not be available to an internet browser.



4. Security model for internet browsers differ from that for interactive TV platforms.



8.2
Harmonization of Procedural Platforms



Figure 10 shows the interconnection of the components in a combined Procedural and Declarative broadcast chain.



Harmonization of Procedural platforms involves:



1. The programming language and execution engine



2. The application model, application signalling, security, graphics reference model



3. The API: data types, syntax, semantics



4. The format of the broadcast carousel and how broadcast triggers are formatted and broadcast



Harmonization of the programming language and the execution engine have, thus far, resulted in the choice of Java Byte Code (Java Class Files) and of Sun Microsystems’ Java Virtual Machine. No further harmonization is necessary for those parts at this time.



The application model, application signalling, security, graphics reference model all need to be harmonized. This is probably impossible to achieve. Instead, choices have to be made between the available solutions.



Harmonization of the APIs must be achieved. This can be achieved if:



· One API platform is defined to be the only true platform .



· Platform APIs are merged (a bit of API A + a bit of API B).



· A core API and different extension APIs are defined.



· The receiver supports the complete APIs of all platforms (no harmonization).



· Some combination of the above approaches is used.



Harmonizing the format of the broadcast carousel enables the data broadcast to reach the maximum number of receiver platforms. If it is not done, bandwidth must be spent on broadcasting the same content in different types of carousels. It is preferable to have as few types of broadcast carrousels as possible in a market. Harmonizing how broadcast triggers are formatted and broadcast also saves bandwidth. However the impact on bandwidth is much smaller.



Receivers can be made to correct the lack of standardization of the entities listed above. Thus, receivers can be built to accept several application models, application signallings, security systems, graphics reference models and several platform APIs. This will add to the complexity and cost of the receiver. Hence, harmonizing the above points is preferable.
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FIGURE 10



Declarative and Procedural Interactive Content and Broadcast Methods
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FIGURE 11



Procedural Content Specifications/Standards and Receiver Components



Figure 11 builds on Figure 9 to show the content/receiver specifications for Procedural content.



9
Conclusions regarding Harmonization



9.1
Conclusions w.r.t. Declarative Content and its Targeted Receivers



There is no need to reach complete global harmonization of Declarative content formats, due to availability of transcoding techniques. However, it is recommended to aim for regional harmonization to the highest possible extent.



Global harmonization of the Declarative scripting APIs is recommended. Note that the presence of self-modifying scripts effectively renders transcoding impossible. The use of self-modifying scripts is therefore discouraged.



Regional harmonization of the format of the broadcast carousel, and the way content and broadcast triggers are formatted and broadcast, is recommended.



9.2
Conclusions w.r.t. Procedural Content and its Targeted Receivers



Regional harmonization the format of the broadcast carousel, and the way content and broadcast triggers are formatted and broadcast, is recommended.



Global harmonization of the APIs, through the definition of a core API with additional regional extension APIs, is recommended.



Global harmonization of the application model, application signalling, security, graphics reference model, is extremely difficult. Instead, for each of the above, choices have to be made between the available specifications.



To Be Discussed.



9.3
Receiver Classifications



After the harmonization process as indicated in 9.1 and 9.2, the next step is to classify receiver platforms in line with the outcome of this process. Applying the scheme as indicated in “ 



6.3
Classification of Receivers based on Content Types and Availability of Return Channel”, the following receiver classification table can be constructed.



To be discussed.



Annex A

Example Receiver Hardware Profiles



A.1 
MHP



Example of MHP STB supplier, see [http://www.espial.com/index.php?page=faq_itv]



The range of MHP 1.1 capable Set-Top Boxes are:



Low End Set-Top Box:



Video Stream content



16MB RAM



8MB Flash



50-120MHz



Mid Range Set-Top Box:



Walled Garden content



Email client



Video Stream content



32MB RAM



16MB Flash



150-200MHz



High End Set-Top Box:



Full Internet



Browsed mail (AOL mail, Hotmail)



Walled Garden content



Email client



Video Stream content



64+MB RAM



16-32MB Flash



200+MHz



A.2  
Embedded Browser



Example of embedded browser, see [http://www.smxinfo.com/rtos/tcpip/gmbpb.htm], which supports a subset of the HTML 4.01 standard (57 out of 91 tags).



Features and ROM/RAM requirements are listed below. Processor requirements are not listed.



N.B.: The following configuration is not intended to represent all features that may be required to support a harmonized declarative application environment.



FEATURES:



· Internet capable 



· HTML 4.0 subset compliant 



· Forms 



· Frames 



· Tables 



· GIF, JPG, Animated GIF 



· Background Bitmaps 



· Client Side Imagemaps 



· Scalable Vector or bitmap fonts 



· Portable C source code 



· HTML pages may come from ROM, disk, or network 



· Uses standard 'PEG' graphics library 



· Local Caching 



· Meta Tag Support 



· Integrated FTP client 



· 260 KB minimum code size, including PEG 



· 210 KB RAM, minimum 



· Javascript 



· Cookies 



· Cascading Style Sheets 



· Unicode 



· SSL  


ROM and RAM Requirements: 



The ROM requirement is 260KB, including PEG [Editor’s note: PEG=Portable Embedded GUI]. Cascading Style Sheets add 36KB. Javascript adds 430KB. SSL adds 350KB to 1MB, depending upon the level of protection required. 



The minimum RAM requirement is 210KB. Increasing this to 400KB provides a good selection of fonts for general WWW browsing. CSS adds 5KB, Javascript 18KB, and SSL 50 to 200KB. 



Annex B

Application Requirement tables



Table 6



Simple Advert



[image: image14.wmf]Simple Advert



Descriptor Elements



Value1



Value2



Value3



Value4



Value5



Value6



Legal Element Values



Application Characteristics



Generic Application Name



Advertising



Advertising/Game Show/News Show/Sports Show/Drama Show



Features



Information



Information/Game/Voting/Gambling/E-commerce/Banking



Service Profile



Enhanced



Enhanced/Interactive/Internet



A/V Stream



One



One/Multiple



Source



Broadcast



Broadcast/Communicationchannel



Access



Free



Free/Conditional



Data



Realtime



Asynchronous/Realtime



Memory Intensity



Moderate



Low/Moderate/High



Processing Intensity



Low



Low/Moderate/High



Local Calculation & Open Outcome



No



No/Yes



Typing



No



No/Yes



Audio



None



None/Mono/Stereo/Multichannel



Printed Output



No



No/Yes



Save to Device



No



No/Yes



Communication Channel



None



None/Data-upload/Data-download/Transaction



Security



None



None/Login/Certification/Encryption



Display Object



Text



Picture



Animation



Text/Picture/Animation



Text Types



Fonts



Styles



Sizes



Colours



Fonts/Styles/Sizes/Colours



Picture Types



Low Res



High Res



Low Res/High Res



Animation Types



None



None/Few Pictures/Many Pictures/Film



Broadcast Requirements 



(derived from application characteristics)



Trigger



Required



Not Useful/Required



Communication Channel Requirements 



(derived from application characteristics)



Certification



N/A



None/Server/Client



Encryption



N/A



No/Yes



Upstream Bandwidth



N/A



Low/Moderate/High



Downstream Bandwidth



N/A



Low/Moderate/High



System & I/O requirements 



(derived from application characteristics)



Memory Size



Moderate



Low/Moderate/High



NV Memory Size



Low



Low/Moderate/High



Processing Power



Low



Low/Moderate/High



Procedural Capability



No



No/Yes



Display Input



CVBS/RGB/VGA



Audio Output



None/Mono/Stereo/Multichannel



Printer



No



No/Yes



Removable Storage



No



No/Yes



UI Device



RC



RC/Mouse/KB



Application Summary



Additional product information triggered by a commercial and available only during the commercial.






Table 7



Complex Advert [image: image15.png]Complex Advert

Descriptor Elements Value1 Value2 Value3 Valued Values Value6 Legal Element Values
Application Characteristics
Generic Application Narme  Advertising Advertising/Game Show/News Show/Sports Show/Drama Show
Features Iformation E-commerce Information/Garme/Voting/Garmbling/E-commerce/Banking
Senice Profile Interactive Enhanced/Interactiveflnteret
ANV Stream One One/Multiple
Source Broadcast Broadcast/Communicationchannel
Access Free Free/Conditional
Data Reattime Asynchronous/Realtime
Mermory Intensity Moderate Low/Moderate/High
Processing Intensity Moderate Low/Moderate/High
Local Calculation & Open Outcor No NofVes
Typing No NofYes
Audio None None/Mono/StereofMultichannel
Printed Output No NofYes
Save to Device No NofYes
Cormmunication Channel Data-upload Transaction None/Data-upload/Data-download Transaction
Securty None None/Login/Certification/Encryption
Display Object Text Picture Animation Text/Picture/Animation
Text Types Fonts Styles Sizes Colours Fonts/Styles/Sizes/Colours
Picture Types Low Res High Res Low ResfHigh Res
Animation Types None None/Few Pictures/Many Pictures/Film

Broadcast Requirements (derived from application characteristics)
Trigger Required Not UsefuliRedquired

Communication Channel Requirements (derived from application characteristics)

Cerification Server None/ServerClient
Encryption Yes NofYes

Upstrearn Bandwidth Low Low/Moderate/High
Downstream Bandwidth Low LowfModerate/High

System & /0 requirements (derived from application characteristics)

Memory Size Moderate LowfModerate/High
NV Mernory Size Low Low/Moderate/High

Processing Power Moderate Low/Moderate/High

Procedural Capabilty No NofYes

Display Input CVBSRGBAVGA

Audio Output None/Mono/StereofMultichannel
Printer Mo NofYes

Rermovable Storage No NofYes

Ul Device RC RC/Mouse/kE

Application Summary
Addtional product information triggered by a commercial and available only during the commercial
Product can be bought through the communication channel

Submission of viewer data through the communication channel.








Table 8



Simple Gaming
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Descriptor Elements



Value1



Value2



Value3



Value4



Value5



Value6



Legal Element Values



Application Characteristics



Generic Application Name



Game Show



Advertising/Game Show/News Show/Sports Show/Drama Show



Features



Game



Information/Game/Voting/Gambling/E-commerce/Banking



Service Profile



Enhanced



Enhanced/Interactive/Internet



A/V Stream



One



One/Multiple



Source



Broadcast



Broadcast/Communicationchannel



Access



Free



Free/Conditional



Data



Realtime



Asynchronous/Realtime



Memory Intensity



Low



Low/Moderate/High



Processing Intensity



Low



Low/Moderate/High



Local Calculation & Open Outcome



Yes



No/Yes



Typing



No



No/Yes



Audio



None



None/Mono/Stereo/Multichannel



Printed Output



No



No/Yes



Save to Device



No



No/Yes



Communication Channel



None



None/Data-upload/Data-download/Transaction



Security



None



None/Login/Certification/Encryption



Display Object



Text



Text/Picture/Animation



Text Types



Fonts



Styles



Sizes



Colours



Fonts/Styles/Sizes/Colours



Picture Types



Low Res



Low Res/High Res



Animation Types



None



None/Few Pictures/Many Pictures/Film



Broadcast Requirements 



(derived from application characteristics)



Trigger



Required



Not Useful/Required



Communication Channel Requirements 



(derived from application characteristics)



Certification



N/A



None/Server/Client



Encryption



N/A



No/Yes



Upstream Bandwidth



N/A



Low/Moderate/High



Downstream Bandwidth



N/A



Low/Moderate/High



System & I/O requirements 



(derived from application characteristics)



Memory Size



Low



Low/Moderate/High



NV Memory Size



Low



Low/Moderate/High



Processing Power



Low



Low/Moderate/High



Procedural Capability



Yes



No/Yes



Display Input



CVBS/RGB/VGA



Audio Output



None/Mono/Stereo/Multichannel



Printer



No



No/Yes



Removable Storage



No



No/Yes



UI Device



RC



RC/Mouse/KB



Application Summary



Game with questions linked to the stream appear during a timeframe. Multichoice questions are assumed. If not, then keyboard is required.



Answers are evaluated locally.



Score is calculated and kept 



locally



 (this requires computation).






Table 9



Moderate to Complex Gaming
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Descriptor Elements



Value1



Value2



Value3



Value4



Value5



Value6



Legal Element Values



Application Characteristics



Generic Application Name



Game Show



Advertising/Game Show/News Show/Sports Show/Drama Show



Features



Game



Information/Game/Voting/Gambling/E-commerce/Banking



Service Profile



Interactive



Enhanced/Interactive/Internet



A/V Stream



One



One/Multiple



Source



Broadcast



Broadcast/Communicationchannel



Access



Conditional



Free/Conditional



Data



Realtime



Asynchronous/Realtime



Memory Intensity



Moderate



Low/Moderate/High



Processing Intensity



Moderate



Low/Moderate/High



Local Calculation & Open Outcome



No



No/Yes



Typing



No



No/Yes



Audio



None



None/Mono/Stereo/Multichannel



Printed Output



No



No/Yes



Save to Device



No



No/Yes



Communication Channel



Data-upload



Transaction



None/Data-upload/Data-download/Transaction



Security



None



None/Login/Certification/Encryption



Display Object



Text



Text/Picture/Animation



Text Types



Fonts



Styles



Sizes



Colours



Fonts/Styles/Sizes/Colours



Picture Types



Low Res



Low Res/High Res



Animation Types



None



None/Few Pictures/Many Pictures/Film



Broadcast Requirements 



(derived from application characteristics)



Trigger



Required



Not Useful/Required



Communication Channel Requirements 



(derived from application characteristics)



Certification



Server



None/Server/Client



Encryption



Yes



No/Yes



Upstream Bandwidth



Low



Low/Moderate/High



Downstream Bandwidth



Low



Low/Moderate/High



System & I/O requirements 



(derived from application characteristics)



Memory Size



Moderate



Low/Moderate/High



NV Memory Size



Low



Low/Moderate/High



Processing Power



Moderate



Low/Moderate/High



Procedural Capability



No



No/Yes



Display Input



CVBS/RGB/VGA



Audio Output



None/Mono/Stereo/Multichannel



Printer



No



No/Yes



Removable Storage



No



No/Yes



UI Device



RC



RC/Mouse/KB



Application Summary



Game with questions linked to the stream appear during a timeframe. Multichoice questions are stipulated. Therefore no keyboard is required.



Taking part costs money. Access to the game is conditional.



User plays against remote users.



Score is calculated and kept remotely.



Communication channel is kept open continuously.






Table 10



Complex Gaming
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Descriptor Elements



Value1



Value2



Value3



Value4



Value5



Value6



Legal Element Values



Application Characteristics



Generic Application Name



Sports Show



Advertising/Game Show/News Show/Sports Show/Drama Show



Features



Gambling



Information/Game/Voting/Gambling/E-commerce/Banking



Service Profile



Interactive



Enhanced/Interactive/Internet



A/V Stream



One



One/Multiple



Source



Broadcast



Broadcast/Communicationchannel



Access



Conditional



Free/Conditional



Data



Realtime



Asynchronous/Realtime



Memory Intensity



Moderate



Low/Moderate/High



Processing Intensity



Moderate



Low/Moderate/High



Local Calculation & Open Outcome



No



No/Yes



Typing



No



No/Yes



Audio



None



None/Mono/Stereo/Multichannel



Printed Output



Yes



No/Yes



Save to Device



Yes



No/Yes



Communication Channel



Data-upload



Data-download



Transaction



None/Data-upload/Data-download/Transaction



Security



Login



Certification



Encryption



None/Login/Certification/Encryption



Display Object



Text



Text/Picture/Animation



Text Types



Fonts



Styles



Sizes



Colours



Fonts/Styles/Sizes/Colours



Picture Types



Low Res



Low Res/High Res



Animation Types



None



None/Few Pictures/Many Pictures/Film



Broadcast Requirements 



(derived from application characteristics)



Trigger



Required



Not Useful/Required



Communication Channel Requirements 



(derived from application characteristics)



Certification



Server



None/Server/Client



Encryption



Yes



No/Yes



Upstream Bandwidth



Low



Low/Moderate/High



Downstream Bandwidth



Low



Low/Moderate/High



System & I/O requirements 



(derived from application characteristics)



Memory Size



Moderate



Low/Moderate/High



NV Memory Size



Low



Low/Moderate/High



Processing Power



Moderate



Low/Moderate/High



Procedural Capability



No



No/Yes



Display Input



CVBS/RGB/VGA



Audio Output



None/Mono/Stereo/Multichannel



Printer



Yes



No/Yes



Removable Storage



Yes



No/Yes



UI Device



RC



RC/Mouse/KB



Application Summary



Horserace with betting on horses.



Taking part costs money. Access to the game is conditional.



Betting countdown clock and current odds board are displayed continuously. Synchronization with the stream is crucial.



Score is calculated and kept remotely.



Communication channel is kept open continuously.






Table 11



Simple News [image: image19.wmf]Simple News



Descriptor Elements



Value1



Value2



Value3



Value4



Value5



Value6



Legal Element Values



Application Characteristics



Generic Application Name



News Show



Advertising/Game Show/News Show/Sports Show/Drama Show



Features



Information



Information/Game/Voting/Gambling/E-commerce/Banking



Service Profile



Enhanced



Enhanced/Interactive/Internet



A/V Stream



One



One/Multiple



Source



Broadcast



Broadcast/Communicationchannel



Access



Free



Free/Conditional



Data



Realtime



Asynchronous/Realtime



Memory Intensity



Moderate



Low/Moderate/High



Processing Intensity



Low



Low/Moderate/High



Local Calculation & Open Outcome



No



No/Yes



Typing



No



No/Yes



Audio



None



None/Mono/Stereo/Multichannel



Printed Output



No



No/Yes



Save to Device



No



No/Yes



Communication Channel



None



None/Data-upload/Data-download/Transaction



Security



None



None/Login/Certification/Encryption



Display Object



Text



Picture



Animation



Text/Picture/Animation



Text Types



Fonts



Styles



Sizes



Colours



Fonts/Styles/Sizes/Colours



Picture Types



Low Res



High Res



Low Res/High Res



Animation Types



None



Few Pictures



None/Few Pictures/Many Pictures/Film



Broadcast Requirements 



(derived from application characteristics)



Trigger



Required



Not Useful/Required



Communication Channel Requirements 



(derived from application characteristics)



Certification



N/A



None/Server/Client



Encryption



N/A



No/Yes



Upstream Bandwidth



N/A



Low/Moderate/High



Downstream Bandwidth



N/A



Low/Moderate/High



System & I/O requirements 



(derived from application characteristics)



Memory Size



Moderate



Low/Moderate/High



NV Memory Size



Low



Low/Moderate/High



Processing Power



Low



Low/Moderate/High



Procedural Capability



No



No/Yes



Display Input



CVBS/RGB/VGA



Audio Output



None/Mono/Stereo/Multichannel



Printer



No



No/Yes



Removable Storage



No



No/Yes



UI Device



RC



RC/Mouse/KB



Application Summary



News show with some information 



synchronized



 with the stream and either available only during show or also after end of show.



Some unsynchronized information available also after end of show.



Some data is rotating (I think that means marquee text)






Table 12



Moderate News
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Descriptor Elements



Value1



Value2



Value3



Value4



Value5



Value6



Legal Element Values



Application Characteristics



Generic Application Name



News Show



Advertising/Game Show/News Show/Sports Show/Drama Show



Features



Information



Voting



Information/Game/Voting/Gambling/E-commerce/Banking



Service Profile



Interactive



Enhanced/Interactive/Internet



A/V Stream



One



One/Multiple



Source



Broadcast



Broadcast/Communicationchannel



Access



Free



Free/Conditional



Data



Realtime



Asynchronous/Realtime



Memory Intensity



Moderate



Low/Moderate/High



Processing Intensity



Moderate



Low/Moderate/High



Local Calculation & Open Outcome



No



No/Yes



Typing



No



No/Yes



Audio



None



None/Mono/Stereo/Multichannel



Printed Output



No



No/Yes



Save to Device



No



No/Yes



Communication Channel



Data-upload



None/Data-upload/Data-download/Transaction



Security



None



None/Login/Certification/Encryption



Display Object



Text



Picture



Animation



Text/Picture/Animation



Text Types



Fonts



Styles



Sizes



Colours



Fonts/Styles/Sizes/Colours



Picture Types



Low Res



High Res



Low Res/High Res



Animation Types



None



Few Pictures



None/Few Pictures/Many Pictures/Film



Broadcast Requirements 



(derived from application characteristics)



Trigger



Required



Not Useful/Required



Communication Channel Requirements 



(derived from application characteristics)



Certification



None



None/Server/Client



Encryption



No



No/Yes



Upstream Bandwidth



Low



Low/Moderate/High



Downstream Bandwidth



Low



Low/Moderate/High



System & I/O requirements 



(derived from application characteristics)



Memory Size



Moderate



Low/Moderate/High



NV Memory Size



Low



Low/Moderate/High



Processing Power



Moderate



Low/Moderate/High



Procedural Capability



No



No/Yes



Display Input



CVBS/RGB/VGA



Audio Output



None/Mono/Stereo/Multichannel



Printer



No



No/Yes



Removable Storage



No



No/Yes



UI Device



RC



RC/Mouse/KB



Application Summary



News show with some information 



synchronized



 with the stream and either available only during show or also after end of show.



Some unsynchronized information available also after end of show.



Some data is rotating (I think that means marquee text)



Opinion poll with multichoice.



Opinion sent over the communication channel.






Table 13



Complex News
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Descriptor Elements



Value1



Value2



Value3



Value4



Value5



Value6



Legal Element Values



Application Characteristics



Generic Application Name



News Show



Advertising/Game Show/News Show/Sports Show/Drama Show



Features



Information



Voting



E-commerce



Information/Game/Voting/Gambling/E-commerce/Banking



Service Profile



Interactive



Enhanced/Interactive/Internet



A/V Stream



One



One/Multiple



Source



Broadcast



Broadcast/Communicationchannel



Access



Conditional



Free/Conditional



Data



Realtime



Asynchronous/Realtime



Memory Intensity



High



Low/Moderate/High



Processing Intensity



Moderate



Low/Moderate/High



Local Calculation & Open Outcome



No



No/Yes



Typing



No



No/Yes



Audio



None



None/Mono/Stereo/Multichannel



Printed Output



No



No/Yes



Save to Device



No



No/Yes



Communication Channel



Data-upload



Transaction



None/Data-upload/Data-download/Transaction



Security



Login



Certification



Encryption



None/Login/Certification/Encryption



Display Object



Text



Picture



Animation



Text/Picture/Animation



Text Types



Fonts



Styles



Sizes



Colours



Fonts/Styles/Sizes/Colours



Picture Types



Low Res



High Res



Low Res/High Res



Animation Types



None



Few Pictures



None/Few Pictures/Many Pictures/Film



Broadcast Requirements 



(derived from application characteristics)



Trigger



Required



Not Useful/Required



Communication Channel Requirements 



(derived from application characteristics)



Certification



Server



None/Server/Client



Encryption



Yes



No/Yes



Upstream Bandwidth



Low



Low/Moderate/High



Downstream Bandwidth



Low



Low/Moderate/High



System & I/O requirements 



(derived from application characteristics)



Memory Size



High



Low/Moderate/High



NV Memory Size



Low



Low/Moderate/High



Processing Power



Moderate



Low/Moderate/High



Procedural Capability



No



No/Yes



Display Input



CVBS/RGB/VGA



Audio Output



None/Mono/Stereo/Multichannel



Printer



No



No/Yes



Removable Storage



No



No/Yes



UI Device



RC



RC/Mouse/KB



Application Summary



News show with some information 



synchronized



 with the stream and either available only during show or also after end of show.



Some unsynchronized information available also after end of show.



Some data is rotating (I think that means marquee text)



Opinion poll with multichoice.



Stock information and possibility to buy the stock through the communication channel. Confirmation of bought stocks can be printed or saved to a smartcard.






Table 14



Simple Sports 
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Descriptor Elements



Value1



Value2



Value3



Value4



Value5



Value6



Legal Element Values



Application Characteristics



Generic Application Name



Sports Show



Advertising/Game Show/News Show/Sports Show/Drama Show



Features



Information



Information/Game/Voting/Gambling/E-commerce/Banking



Service Profile



Enhanced



Enhanced/Interactive/Internet



A/V Stream



One



One/Multiple



Source



Broadcast



Broadcast/Communicationchannel



Access



Free



Free/Conditional



Data



Realtime



Asynchronous/Realtime



Memory Intensity



Moderate



Low/Moderate/High



Processing Intensity



Low



Low/Moderate/High



Local Calculation & Open Outcome



No



No/Yes



Typing



No



No/Yes



Audio



None



None/Mono/Stereo/Multichannel



Printed Output



No



No/Yes



Save to Device



No



No/Yes



Communication Channel



None



None/Data-upload/Data-download/Transaction



Security



None



None/Login/Certification/Encryption



Display Object



Text



Picture



Text/Picture/Animation



Text Types



Fonts



Styles



Sizes



Colours



Fonts/Styles/Sizes/Colours



Picture Types



Low Res



High Res



Low Res/High Res



Animation Types



None



None/Few Pictures/Many Pictures/Film



Broadcast Requirements 



(derived from application characteristics)



Trigger



Required



Not Useful/Required



Communication Channel Requirements 



(derived from application characteristics)



Certification



N/A



None/Server/Client



Encryption



N/A



No/Yes



Upstream Bandwidth



N/A



Low/Moderate/High



Downstream Bandwidth



N/A



Low/Moderate/High



System & I/O requirements 



(derived from application characteristics)



Memory Size



Moderate



Low/Moderate/High



NV Memory Size



Low



Low/Moderate/High



Processing Power



Low



Low/Moderate/High



Procedural Capability



No



No/Yes



Display Input



CVBS/RGB/VGA



Audio Output



None/Mono/Stereo/Multichannel



Printer



No



No/Yes



Removable Storage



No



No/Yes



UI Device



RC



RC/Mouse/KB



Application Summary



Additional sports event information synchronized with the stream.






Table 15



Moderate Sports
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Note: appl descr requires multiple PIP. Simpler presentation of camera angles is possible and technically more feasible e.g. through icons



Descriptor Elements



Value1



Value2



Value3



Value4



Value5



Value6



Legal Element Values



Application Characteristics



Generic Application Name



Game Show



Advertising/Game Show/News Show/Sports Show/Drama Show



Features



Game



Information/Game/Voting/Gambling/E-commerce/Banking



Service Profile



Enhanced



Enhanced/Interactive/Internet



A/V Stream



Multiple



One/Multiple



Source



Broadcast



Broadcast/Communicationchannel



Access



Free



Free/Conditional



Data



Realtime



Asynchronous/Realtime



Memory Intensity



Moderate



Low/Moderate/High



Processing Intensity



Low



Low/Moderate/High



Local Calculation & Open Outcome



No



No/Yes



Typing



No



No/Yes



Audio



None



None/Mono/Stereo/Multichannel



Printed Output



No



No/Yes



Save to Device



No



No/Yes



Communication Channel



None



None/Data-upload/Data-download/Transaction



Security



None



None/Login/Certification/Encryption



Display Object



Text



Picture



Text/Picture/Animation



Text Types



Fonts



Styles



Sizes



Colours



Fonts/Styles/Sizes/Colours



Picture Types



Low Res



High Res



Low Res/High Res



Animation Types



None



None/Few Pictures/Many Pictures/Film



Broadcast Requirements 



(derived from application characteristics)



Trigger



Required



Not Useful/Required



Communication Channel Requirements 



(derived from application characteristics)



Certification



N/A



None/Server/Client



Encryption



N/A



No/Yes



Upstream Bandwidth



N/A



Low/Moderate/High



Downstream Bandwidth



N/A



Low/Moderate/High



System & I/O requirements 



(derived from application characteristics)



Memory Size



Moderate



Low/Moderate/High



NV Memory Size



Low



Low/Moderate/High



Processing Power



Low



Low/Moderate/High



Procedural Capability



No



No/Yes



Display Input



CVBS/RGB/VGA



Audio Output



None/Mono/Stereo/Multichannel



Printer



No



No/Yes



Removable Storage



No



No/Yes



UI Device



RC



RC/Mouse/KB



Application Summary



Sports show with some information 



synchronized



 with the stream and either available only during show or also after end of show.



Some unsynchronized information available also after end of show.



More than one camera angle available at a time. Picture in picture. (Can be done with multiple broadcast streams or through broadband communication channel)






Table 16



Simple Drama [image: image24.wmf]Simple Drama



Descriptor Elements



Value1



Value2



Value3



Value4



Value5



Value6



Legal Element Values



Application Characteristics



Generic Application Name



Drama Show



Advertising/Game Show/News Show/Sports Show/Drama Show



Features



Information



Voting



E-commerce



Information/Game/Voting/Gambling/E-commerce/Banking



Service Profile



Interactive



Enhanced/Interactive/Internet



A/V Stream



One



One/Multiple



Source



Broadcast



Broadcast/Communicationchannel



Access



Free



Free/Conditional



Data



Realtime



Asynchronous/Realtime



Memory Intensity



High



Low/Moderate/High



Processing Intensity



Moderate



Low/Moderate/High



Local Calculation & Open Outcome



No



No/Yes



Typing



No



No/Yes



Audio



None



None/Mono/Stereo/Multichannel



Printed Output



Yes



No/Yes



Save to Device



Yes



No/Yes



Communication Channel



Data-upload



Transaction



None/Data-upload/Data-download/Transaction



Security



Login



Certification



Encryption



None/Login/Certification/Encryption



Display Object



Text



Picture



Text/Picture/Animation



Text Types



Fonts



Styles



Sizes



Colours



Fonts/Styles/Sizes/Colours



Picture Types



Low Res



High Res



Low Res/High Res



Animation Types



None



Few Pictures



Many Pictures



Film



None/Few Pictures/Many Pictures/Film



Broadcast Requirements 



(derived from application characteristics)



Trigger



Required



Not Useful/Required



Communication Channel Requirements 



(derived from application characteristics)



Certification



Server



None/Server/Client



Encryption



Yes



No/Yes



Upstream Bandwidth



Low



Low/Moderate/High



Downstream Bandwidth



Low



Low/Moderate/High



System & I/O requirements 



(derived from application characteristics)



Memory Size



High



Low/Moderate/High



NV Memory Size



Low



Low/Moderate/High



Processing Power



Moderate



Low/Moderate/High



Procedural Capability



No



No/Yes



Display Input



CVBS/RGB/VGA



Audio Output



None/Mono/Stereo/Multichannel



Printer



Yes



No/Yes



Removable Storage



Yes



No/Yes



UI Device



RC



RC/Mouse/KB



Application Summary



Additional showrelated information.



Quiz synchronized with the stream.



Score is calculated and kept remotely.



Communication channel is kept open continuously, at least if the user takes part in the quiz.



Possibility of E-commerce, opinion poll and submission of viewer data.






Table 17



Complex Drama [image: image25.wmf]Complex Drama



Descriptor Elements



Value1



Value2



Value3



Value4



Value5



Value6



Legal Element Values



Application Characteristics



Generic Application Name



Drama Show



Advertising/Game Show/News Show/Sports Show/Drama Show



Features



Voting



Information/Game/Voting/Gambling/E-commerce/Banking



Service Profile



Interactive



Enhanced/Interactive/Internet



A/V Stream



Multiple



One/Multiple



Source



Broadcast



Broadcast/Communicationchannel



Access



Free



Free/Conditional



Data



Realtime



Asynchronous/Realtime



Memory Intensity



Low



Low/Moderate/High



Processing Intensity



Low



Low/Moderate/High



Local Calculation & Open Outcome



No



No/Yes



Typing



No



No/Yes



Audio



None



None/Mono/Stereo/Multichannel



Printed Output



No



No/Yes



Save to Device



No



No/Yes



Communication Channel



Data-upload



None/Data-upload/Data-download/Transaction



Security



None



None/Login/Certification/Encryption



Display Object



Text



Text/Picture/Animation



Text Types



Fonts



Styles



Sizes



Colours



Fonts/Styles/Sizes/Colours



Picture Types



Low Res



Low Res/High Res



Animation Types



None



None/Few Pictures/Many Pictures/Film



Broadcast Requirements 



(derived from application characteristics)



Trigger



Required



Not Useful/Required



Communication Channel Requirements 



(derived from application characteristics)



Certification



None



None/Server/Client



Encryption



No



No/Yes



Upstream Bandwidth



Low



Low/Moderate/High



Downstream Bandwidth



Low



Low/Moderate/High



System & I/O requirements 



(derived from application characteristics)



Memory Size



Low



Low/Moderate/High



NV Memory Size



Low



Low/Moderate/High



Processing Power



Low



Low/Moderate/High



Procedural Capability



No



No/Yes



Display Input



CVBS/RGB/VGA



Audio Output



None/Mono/Stereo/Multichannel



Printer



No



No/Yes



Removable Storage



No



No/Yes



UI Device



RC



RC/Mouse/KB



Application Summary



Same as the "simple drama" with the addition of viewers being able to vote on what will happen next in this very broadcast of the show.



Due to the timing restraints, this application is particularly difficult for the authoring.






References are available in electronic form only as parts 2 and 3. See:



http://web.itu.ch/md/meetingdoc.asp?type=sitems&lang=e&parent=R00-WP6M-C-0141
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Dolan ITV Apps Tbl 9-1



												Interactive Applications for emerging iDTV



												To be completed



								Also deliverable via VBI												X				X				X												X



								Application				Similar to				TV+PC				DDE-1-A				DDE-1-B				IEC 62298-4				DASE-DA				DASE-PA				IEC 62298-3				MHEG-5				MHP-1.0				MHP-1.1				OCAP				BML 3.2



								Subtitling																				X								X				X				X				X				X				X				X



								Audio Description



								Teletext								X				X				X				X				X				X				X				X				X				X				X



								Weather								X				X				X				X				X				X				X				X				X				X				X				X



								Coupons												X				X				X				X				X				X								X				X				X



								EPG																				X								X				X				X				X				X				X				X



								EPG Interaction												X								X																								X				X



								Gambling								X				X								X																								X				X				X



								Gaming								X				X								X																X								X				X				X



								Home Shopping												X								X																X								X				X				X



								Inquiry				Simple Advert								X								X												X				X				X				X				X



								Look and Feel																X				X				X				X				X				X				X				X				X



								Mark for Recording																				X												X																				X



								Parental Control												X				X				X												X																				X



								Polling				Moderate News				X				X								X																X								X				X				X



								Sports Statistics				Simple Sports				X				X				X				X				X				X				X				X				X				X				X				X



								Train/Plane Schedules				Simple Advert				X				X				X				X				X				X				X				X				X				X				X



								Targeted Advertising				Complex Advert				X												X								X																X				X



								Nielsen Ratings				? Complex Advert ?																X																								X				X



								Viewer Demographics				? Complex Advert ?																																								X				X



								Simple Advert																				X												X				X				X				X				X				X



								Complex Advert																				X																X								X				X				X



								Simple Gaming																				X																X				X				X				X				X



								Moderate to Complex Gaming																				X																								X				X				X



								Complex Gaming																				X																								X				X				X



								Simple News																				X												X				X				X				X				X				X



								Moderate News																				X																X								X				X				X



								Complex News																				X																								X				X				X



								Simple Sports																				X												X				X				X				X				X				X



								Moderate Sports																				X												X				X				X				X				X				X



								Simple Drama																				X																X								X				X				X



								Complex Drama																				X																X								X				X				X



								Cost of implementation in standard ATV for e.g. Weather application								PC price												Є12												Є2



								Cost of implementation in standard DTV for e.g. Weather application								PC price												Є12												Є2				Є4				Є42				Є72



				References for Content Requirements:



								Report on TV Data Applications (NIST GCR 01-818)



								Document 6M/79-E: Progress report to ITU-R WP 6M and ITU-T SG-9: content requirements



				References for ITV standards:



								IEC 62298 series: TeleWeb Application (European superteletext system)



								IEC/PAS 62292: DDE-1 (Declarative Data Essence)



								ARIB STD-B24 version 3.2



				Definition of iDTV (integrated Digital TV):												TV+PC				DDE-1-A				DDE-1-B				IEC 62298-4				DASE-DA				DASE-PA				IEC 62298-3				MHEG-5				MHP-1.0				MHP-1.1				OCAP				BML 3.2



								Analog TV								X				X				X				X				X				X				X				X				X				X				X				X



				and				DVB-C/S/T | SCTE-DVS031/ATSC-A80/A53 | ISDB-C/S/T												O				O				O				X				X				O				X				X				X				X				X



				and				MPEG-2 decoder												O				O				O				X				X				O				X				X				X				X				X



				and/or				Descriptive Engine								X				X				X				X				X				X				X				X				O				X				X				X



				and/or				Interaction Channel								X				X								X								X								X				O				X				X				X



				and/or				Script Engine								X				X				X				X				X				X								X				X				X				X				X



				and/or				Procedural Engine								X																				X												X				X				X











Receivers



				



								Content Types:												Interaction channel not used				Interaction channel required



								Declarative Content												A				B



								Declarative Scripting Content												C				D



								Procedural Content												E				F



								Receiver Types:



								Receiver Type A								can handle content type				A



								Receiver Type B								can handle content type				A,B



								Receiver Type C								can handle content type				A,C



								Receiver Type D								can handle content type				A,B,C,D



								Receiver Type E								can handle content type				A,C,E



								Receiver Type F								can handle content type				A,B,C,D,E,F











Receiver vs Resources



				



																																Receiver type



								Resource requirements																A				B				C				D				E				F



								CPU (MIPS)



								RAM (Mbyte)



								System footprint (Mbyte)



								Flash ROM (Mbyte)



								Interaction channel upstream (kbits/s)



								Interaction channel downstream (kbits/s)



								HTML browser



								Script engine



								Procedural engine
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												Interactive Applications for emerging iDTV



												To be completed



								Also deliverable via VBI												X				X				X												X



								Application				Similar to				TV+PC				DDE-1-A				DDE-1-B				IEC 62298-4				DASE-DA				DASE-PA				IEC 62298-3				MHEG-5				MHP-1.0				MHP-1.1				OCAP



								Subtitling																				X								X				X				N				N				N				X



								Audio Description



								Teletext								X				X				X				X				X				X				X				X				X				X				X



								Weather								X				X				X				X				X				X				X				X				X				X				X



								Coupons												X				X				X				X				X				X								X				X				X



								EPG																				X								X				X				X				X				X				X



								EPG Interaction												X								X																								X				X



								Gambling								X				X								X																								X				X



								Gaming								X				X								X																X								X				X



								Home Shopping												X								X																X								X				X



								Inquiry				Simple Advert								X								X												X				X				X				X				X



								Look and Feel																X				X				X				X				X				X				X				X				X



								Mark for Recording																				X												X



								Parental Control												X				X				X												X



								Polling				Moderate News				X				X								X																X								X				X



								Sports Statistics				Simple Sports				X				X				X				X				X				X				X				X				X				X				X



								Train/Plane Schedules				Simple Advert				X				X				X				X				X				X				X				X				X				X				X



								Targeted Advertising				Complex Advert				X												X								X																X				X



								Nielsen Ratings				? Complex Advert ?																X																								X				X



								Viewer Demographics				? Complex Advert ?																																								X				X



								Simple Advert																				X												X				X				X				X				X



								Complex Advert																				X																X								X				X



								Simple Gaming																				X																X				X				X				X



								Moderate to Complex Gaming																				X																								X				X



								Complex Gaming																				X																								X				X



								Simple News																				X												X				X				X				X				X



								Moderate News																				X																X								X				X



								Complex News																				X																								X				X



								Simple Sports																				X												X				X				X				X				X



								Moderate Sports																				X												X				X				X				X				X



								Simple Drama																				X																X								X				X



								Complex Drama																				X																X								X				X



								Cost of implementation in standard ATV for e.g. Weather application								PC price												Є12												Є2



								Cost of implementation in standard DTV for e.g. Weather application								PC price												Є12												Є2				Є4				Є42				Є72



				References for Content Requirements:



								Report on TV Data Applications (NIST GCR 01-818)



								Document 6M/79-E: Progress report to ITU-R WP 6M and ITU-T SG-9: content requirements



				References for ITV standards:



								IEC 62298 series: TeleWeb Application (European superteletext system)



								IEC/PAS 62292: DDE-1 (Declarative Data Essence)



				Definition of iDTV (integrated Digital TV):												TV+PC				DDE-1-A				DDE-1-B				IEC 62298-4				DASE-DA				DASE-PA				IEC 62298-3				MHEG-5				MHP-1.0				MHP-1.1				OCAP



								Analog TV								X				X				X				X				X				X				X				X				X				X				X



				and				DVB-C/S/T | SCTE-DVS031/ATSC-A80/A53												O				O				O				X				X				O				X				X				X				X



				and				MPEG-2 decoder												O				O				O				X				X				O				X				X				X				X



				and/or				Descriptive Engine								X				X				X				X				X				X				X				X				O				X				X



				and/or				Interaction Channel								X				X								X								X								X				O				X				X



				and/or				Script Engine								X				X				X				X				X				X								X				X				X				X



				and/or				Procedural Engine								X																				X												X				X				X











Receivers



				



								Content Types:												Interaction channel not used				Interaction channel required



								Declarative Content												A				B



								Declarative Scripting Content												C				D



								Procedural Content												E				F



								Receiver Types:



								Receiver Type A								can handle content type				A



								Receiver Type B								can handle content type				A,B



								Receiver Type C								can handle content type				A,C



								Receiver Type D								can handle content type				A,B,C,D



								Receiver Type E								can handle content type				A,C,E



								Receiver Type F								can handle content type				A,B,C,D,E,F
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												Interactive Applications for emerging iDTV



												To be completed



								Also deliverable via VBI												X				X				X												X



								Application				Similar to				TV+PC				DDE-1-A				DDE-1-B				IEC 62298-4				DASE-DA				DASE-PA				IEC 62298-3				MHEG-5				MHP-1.0				MHP-1.1				OCAP



								Subtitling																				X								X				X				N				N				N				X



								Audio Description



								Teletext								X				X				X				X				X				X				X				X				X				X				X



								Weather								X				X				X				X				X				X				X				X				X				X				X



								Coupons												X				X				X				X				X				X								X				X				X



								EPG																				X								X				X				X				X				X				X



								EPG Interaction												X								X																								X				X



								Gambling								X				X								X																								X				X



								Gaming								X				X								X																X								X				X



								Home Shopping												X								X																X								X				X



								Inquiry				Simple Advert								X								X												X				X				X				X				X



								Look and Feel																X				X				X				X				X				X				X				X				X



								Mark for Recording																				X												X



								Parental Control												X				X				X												X



								Polling				Moderate News				X				X								X																X								X				X



								Sports Statistics				Simple Sports				X				X				X				X				X				X				X				X				X				X				X



								Train/Plane Schedules				Simple Advert				X				X				X				X				X				X				X				X				X				X				X



								Targeted Advertising				Complex Advert				X												X								X																X				X



								Nielsen Ratings				? Complex Advert ?																X																								X				X



								Viewer Demographics				? Complex Advert ?																																								X				X



								Simple Advert																				X												X				X				X				X				X



								Complex Advert																				X																X								X				X



								Simple Gaming																				X																X				X				X				X



								Moderate to Complex Gaming																				X																								X				X



								Complex Gaming																				X																								X				X



								Simple News																				X												X				X				X				X				X



								Moderate News																				X																X								X				X



								Complex News																				X																								X				X



								Simple Sports																				X												X				X				X				X				X



								Moderate Sports																				X												X				X				X				X				X



								Simple Drama																				X																X								X				X



								Complex Drama																				X																X								X				X



								Cost of implementation in standard ATV for e.g. Weather application								PC price												Є12												Є2



								Cost of implementation in standard DTV for e.g. Weather application								PC price												Є12												Є2				Є4				Є42				Є72



				References for Content Requirements:



								Report on TV Data Applications (NIST GCR 01-818)



								Document 6M/79-E: Progress report to ITU-R WP 6M and ITU-T SG-9: content requirements



				References for ITV standards:



								IEC 62298 series: TeleWeb Application (European superteletext system)



								IEC/PAS 62292: DDE-1 (Declarative Data Essence)



				Definition of iDTV (integrated Digital TV):												TV+PC				DDE-1-A				DDE-1-B				IEC 62298-4				DASE-DA				DASE-PA				IEC 62298-3				MHEG-5				MHP-1.0				MHP-1.1				OCAP



								Analog TV								X				X				X				X				X				X				X				X				X				X				X



				and				DVB-C/S/T | SCTE-DVS031/ATSC-A80/A53												O				O				O				X				X				O				X				X				X				X



				and				MPEG-2 decoder												O				O				O				X				X				O				X				X				X				X



				and/or				Descriptive Engine								X				X				X				X				X				X				X				X				O				X				X



				and/or				Interaction Channel								X				X								X								X								X				O				X				X



				and/or				Script Engine								X				X				X				X				X				X								X				X				X				X



				and/or				Procedural Engine								X																				X												X				X				X











Receivers



				



								Content Types:												Interaction channel not used				Interaction channel required



								Declarative Content												A				B



								Declarative Scripting Content												C				D



								Procedural Content												E				F



								Receiver Types:



								Receiver Type A								can handle content type				A



								Receiver Type B								can handle content type				A,B



								Receiver Type C								can handle content type				A,C



								Receiver Type D								can handle content type				A,B,C,D



								Receiver Type E								can handle content type				A,C,E



								Receiver Type F								can handle content type				A,B,C,D,E,F
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												Interactive Applications for emerging iDTV



												To be completed



								Also deliverable via VBI												X				X				X												X



								Application				Similar to				TV+PC				DDE-1-A				DDE-1-B				IEC 62298-4				DASE-DA				DASE-PA				IEC 62298-3				MHEG-5				MHP-1.0				MHP-1.1				OCAP				BML 3.2



								Subtitling																				X								X				X				X				X				X				X				X



								Audio Description



								Teletext								X				X				X				X				X				X				X				X				X				X				X



								Weather								X				X				X				X				X				X				X				X				X				X				X				X



								Coupons												X				X				X				X				X				X								X				X				X



								EPG																				X								X				X				X				X				X				X				X



								EPG Interaction												X								X																								X				X



								Gambling								X				X								X																								X				X				X



								Gaming								X				X								X																X								X				X				X



								Home Shopping												X								X																X								X				X				X



								Inquiry				Simple Advert								X								X												X				X				X				X				X



								Look and Feel																X				X				X				X				X				X				X				X				X



								Mark for Recording																				X												X																				X



								Parental Control												X				X				X												X																				X



								Polling				Moderate News				X				X								X																X								X				X				X



								Sports Statistics				Simple Sports				X				X				X				X				X				X				X				X				X				X				X				X



								Train/Plane Schedules				Simple Advert				X				X				X				X				X				X				X				X				X				X				X



								Targeted Advertising				Complex Advert				X												X								X																X				X



								Nielsen Ratings				? Complex Advert ?																X																								X				X



								Viewer Demographics				? Complex Advert ?																																								X				X



								Simple Advert																				X												X				X				X				X				X				X



								Complex Advert																				X																X								X				X				X



								Simple Gaming																				X																X				X				X				X				X



								Moderate to Complex Gaming																				X																								X				X				X



								Complex Gaming																				X																								X				X				X



								Simple News																				X												X				X				X				X				X				X



								Moderate News																				X																X								X				X				X



								Complex News																				X																								X				X				X



								Simple Sports																				X												X				X				X				X				X				X



								Moderate Sports																				X												X				X				X				X				X				X



								Simple Drama																				X																X								X				X				X



								Complex Drama																				X																X								X				X				X



								Cost of implementation in standard ATV for e.g. Weather application								PC price												Є12												Є2



								Cost of implementation in standard DTV for e.g. Weather application								PC price												Є12												Є2				Є4				Є42				Є72



				References for Content Requirements:



								Report on TV Data Applications (NIST GCR 01-818)



								Document 6M/79-E: Progress report to ITU-R WP 6M and ITU-T SG-9: content requirements



				References for ITV standards:



								IEC 62298 series: TeleWeb Application (European superteletext system)



								IEC/PAS 62292: DDE-1 (Declarative Data Essence)



								ARIB STD-B24 version 3.2



				Definition of iDTV (integrated Digital TV):												TV+PC				DDE-1-A				DDE-1-B				IEC 62298-4				DASE-DA				DASE-PA				IEC 62298-3				MHEG-5				MHP-1.0				MHP-1.1				OCAP				BML 3.2



								Analog TV								X				X				X				X				X				X				X				X				X				X				X				X



				and				DVB-C/S/T | SCTE-DVS031/ATSC-A80/A53 | ISDB-C/S/T												O				O				O				X				X				O				X				X				X				X				X



				and				MPEG-2 decoder												O				O				O				X				X				O				X				X				X				X				X



				and/or				Descriptive Engine								X				X				X				X				X				X				X				X				O				X				X				X



				and/or				Interaction Channel								X				X								X								X								X				O				X				X				X



				and/or				Script Engine								X				X				X				X				X				X								X				X				X				X				X



				and/or				Procedural Engine								X																				X												X				X				X











Receivers



				



								Content Types:												Interaction channel not used				Interaction channel required



								Declarative Content												A				B



								Declarative Scripting Content												C				D



								Procedural Content												E				F



								Receiver Types:



								Receiver Type A								can handle content type				A



								Receiver Type B								can handle content type				A,B



								Receiver Type C								can handle content type				A,C



								Receiver Type D								can handle content type				A,B,C,D



								Receiver Type E								can handle content type				A,C,E



								Receiver Type F								can handle content type				A,B,C,D,E,F











Receiver vs Resources
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								Resource requirements																A				B				C				D				E				F



								CPU (MIPS)



								RAM (Mbyte)



								System footprint (Mbyte)



								Flash ROM (Mbyte)



								Interaction channel upstream (kbits/s)



								Interaction channel downstream (kbits/s)



								HTML browser



								Script engine



								Procedural engine
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1
Introduction



This report summarizes efforts underway in both ITU-R SG-6 and ITU-T SG-9 to “harmonize” international digital interactive television standards with the goal of improving interoperability between them. This effort required the definition of a framework for evaluating the standards from the viewpoint of the classes of applications they are intended to serve. Further, it was important to define levels of functionality needed to facilitate authoring of content/applications without specific knowledge of how a receiver will implement the required functionality.



The approach began with a framework model, based upon a “top down view” of the full end-to-end environment driven by the application developer’s perspective as a starting point. Important harmonization aspects included common authoring for service/content and common receiver software and functionality with expectation that matched classes of service/content and receiver functionality combinations will emerge. The ultimate goal has been to identify interoperability requirements for given classes of applications/content across the interactive digital television (DTV) standards. 



Further, the development of a framework model for interoperability should view the interactive DTV environment with respect to the Internet as an important application class. A conceptual example of broadcast content, as a well-formed subset of web-content, is shown in Figure 1. A first principle for broadcast content is as follows: Be conservative in what is transmitted and liberal in what is received. Existing Internet practice tends to be liberal in both. This conceptual figure of the current approach serves as a consideration for possible divisions in functionality that could guide implementation of recommendations in stepped phases of complexity.



Figure 1



Potential System/Application Profiles
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2
Background: Framework analysis model definition and description



Figure 2 is a block diagram of the framework analysis model. The model has three sections. The first section, Multimedia Content/Service, describes the content and/or services that are contemplated. The second section, Multimedia Functionality, contains a set of functional capabilities, such as storing data, generating graphics, etc., that are required to implement a given application as authored. The third section, User Experience, is a view of the desired user experience. This framework was used to derive a set of functional requirement abstractions such as API’s, content descriptions, or system models, which are required on a generic basis to provide to the application author the necessary independence from the details of receiver implementations. An important new concept, “abstraction set”, is described in detail below.



Figure 2



Framework analysis model






Abstraction set



Application analysis



Multimedia applications can be analysed by identifying:



•
peer abstractions



•
information abstractions



•
functional abstractions.



Peer abstraction



A peer abstraction is a general description of a subject, i.e., a communicating entity. A peer abstraction has the following properties:



•
distinguished name



•
authenticators



•
credentials.



A peer abstraction is used to characterize the active agents that participate in a multimedia system. An agent may be an individual, an organization, or an automated entity acting as a proxy for an individual or organization. A peer abstraction is used to answer the question who broadcasts, services and uses a multimedia application?


Information abstraction



An information abstraction is a general description of a unit of information, where a unit may be simple (primitive) or complex (aggregate). An information abstraction has the following properties:



•
distinguished name



•
type specification.



An information abstraction is realized by performing the following:



(1)
define type specification;



(2)
define type processing semantics;



(3)
bind type specification to concrete syntax;



(4)
implement concrete syntax decoder;



(5)
implement type processing semantics;



A realization of an information abstraction forms a part of both application content and the application environment. In the case of application content, the realization takes the form of the content types used to deliver the application and its resources; in the case of the application environment, the realization takes the form of concrete syntax decoders and the processing semantics associated with this content.



An information abstraction is used to characterize the information content that composes multimedia applications. An information abstraction is used to answer the question of what is a multimedia application composed?


Functional abstraction



A functional abstraction is a generalized description of a process or method. A functional abstraction has the following properties:



•
distinguished name



•
input parameters



•
output parameters



•
performance context (e.g., pre-conditions and post-conditions)



•
side effects.



The functional semantics of a functional abstraction consist of the transfer function, i.e., the relationship between input and output parameters, and the side effects of the functional abstraction.



A functional abstraction is realized by performing the following:



1)
define interface specification;



2)
bind interface specification to one or more concrete programming languages;



3)
implement interface binding(s);



4)
implement functional semantics;



An alternative methodology to realizing a functional abstraction is to skip the step of defining an interface specification, and, instead, using a concrete, programming-language interface, as if it were an interface specification.


A realization of a functional abstraction forms a part of the application environment. In general, the application environment is the complete set of functional abstraction realizations provided by a multimedia terminal device.



A functional abstraction is used to characterize a function performed by a multimedia application or by a multimedia application environment on behalf of a multimedia application. A functional abstraction is used to answer the question what does a multimedia application or application environment do?


Layered architecture description



A multimedia application consisting of application content is processed by an application environment. This application environment operates as a layer above the operating system and hardware layers of a multimedia terminal device. The interface separating the application content and application environment layers consists of the concrete bindings of information and functional abstractions. The agents external to the multimedia terminal device, i.e., the service providers and the end user, are analysed according to the peer abstraction formalism.



Figure 3



Conceptual representation of the interrelation between applications, 
abstraction set, and system specifications





[image: image2.wmf] 



Application Content



 



Application Environment



 









[image: image3.wmf]ATSC-DASE



DVB-MHP



CableLabs-OCAP



ARIB-xxx



Applications



Abstraction sets



User interactio



n



Tuner



Games



TV + voting



etc.



Still



picture



Markup



content






Framework development process



Subgroup 1: Content authoring aspects



A subgroup was established to identify applications that cover a broad range of possible broadcast system resources. Their tasks: 



1)
Generate a list of generic services and applications.



–
Describe in sufficient detail the functional process of the application.



2)
Define for each application the way it should be rendered to the user (end user experience).



–
Describe in detail the requirements for rendering on the user terminal to generate the proper interactive experience. 



3)
Identify the classes of services and applications that are expected to require the most common functionalities.



4)
Identify priorities among applications.



This work primarily involved representatives of the content production industry. A summary of this subgroup’s work is shown in Annex 1.



Subgroup 2: System functionality aspects



A second subgroup was established to identify the functionalities of the system, considering the existence of a number of profiles for the user terminal. Their tasks:



1)
Define system capabilities to support interactive DTV services.



2)
Identify types of resources, e.g., storage, graphics, etc. and define typical user terminals and their capabilities with respect to the resources (fill in table)



3)
Match system capabilities with resources.



4)
Create a list of functional abstractions based on expected system capabilities.



5)
For each application developed by subgroup 1, map the characteristics of the application rendition to the most appropriate set of functional abstractions.



6)
Identify classes of applications which appear to use common functionalities



7)
Find benchmark applications for each class.



This work primarily involved representatives of the receiver industry. A summary of this work is shown in Annex 2.



Joint group Subgroup 1 and 2 tasks



1)
Compare the classes of applications developed from the content generation point of view with those developed from the system point of view. Confirm correlated classes; identify and explain the exceptions.



2)
Prioritize functionalities from the point of view of content producers.



3)
Refine the list of representative applications for various profiles based on the required functional abstractions. 



4)
Find benchmark applications for each class.



5)
Refine the list of functional abstractions, define new abstractions as required, and eliminate unused abstractions.



This process should be iterative and allow progressive convergence toward a well-defined core and set of profiles.



Subgroup 3: Inventory of interactive DTV standards



A third subgroup undertook a comparison of existing interactive DTV standards from function by function comparative perspective. The results of this work is in table form which is included in Annex 3.



Joint Subgroup 1, 2 and 3 activity: System capabilities and interoperability classes



1)
For each interactive DTV standard, match functionality abstractions with system specification elements.



2)
Identify common elements and characterize variances.



3)
Determine priority for each functionality abstraction and evaluate the importance of having it as part of the common core, considering different user terminal profiles.



4)
Review the set of functionalities in each interactive DTV standard and identify missing commonalities, prioritized as to whether they are in-core or out-of-core requirement.



Initial work in this area has focused on identifying commonalities in API’s for procedural applications.



Annex 1

Content Requirements (Updated Version of 6M-79)



Annex 2

Application-System Interfaces ( Update of 6M-162)



Annex 3

Common Core of Specifications ( Update of 6M-163)
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This Report is prepared to update the comparison table attached to Annex in Document 6M/140 (Report on common core specifications of application environment) based on the progress in each activities of related standardization bodies.



Updated comparison table attached to this document includes reference model and monomedia, the PE specifications, and the EE specifications to Annex.



Annex:

Comparison table for reference model and monomedia, the PE specifications, and the EE specifications (updated)    



Comparison table for Reference model and Monomedia (Work in Progress)



			





			References:


			ARIB


			STD-B24(Ver. 3.2), STD-B21(Ver.3.0), STD-B25(ver.3.0), STD-B10(Ver.3.2), TR-B15(Ver.2.0)


			





			


			ATSC DASE-1


			CS/100-1, CS/100-2, CS/100-3, CS/100-4, CS/100-5, CS/100-6, CS/100-7, CS/100-8


			





			


			DVB MHP


			TS 101812 (current:1.0).+. (draft 1.0.1).+. (soon 1.1, including DVB-HTML)


			





			


			OCAP


			OpenCable Application Platform Specification, OCAP 1.0 Profile, OC-SP-OCAP1.0-I02-020405,


OpenCable Application Platform Specification, OCAP 2.0 Profile, OC-SP-OCAP2.0-I01-020419


			





			


			MHEG-5 UK Profile 1


			Digital Terrestrial Television MHEG-5 Specification (1.05) 


			





			


			SMPTE DDE1（IEC62292）


			SMPTE EG39, 363M, 357M


			





			


			IEC 62298(TeleWEB)


			IEC 62298-3, IEC 62298-4


			





			
NOTE - TD015 indicated as a reference in the CableLabs-OCAP column is out of date (Nov 2000, Beaverton Oregon)





			





			1

Reference Model





			


			ARIB


			ATSC DASE-1


			DVB-MHP


			CableLabs-OCAP


			MHEG-5 UK Profile 1


			SMPTE DDE1


			IEC 62298-3
IEC 62298-4





			System Reference


			See Vol.1, Part.1, Chap.4 of B24



(Digital satellite/terrestrial/cable broadcasting system with asymmetrical interaction channel.)  


			See section 1.2 of CS/100-1



(Any transport systems)  


			See section 5.1 of TS 101812



(Applicable to all DVB defined transmission media and networks such as satellite, cable, terrestrial, and microwave. The application areas are Enhanced broadcasting, Interactive broadcasting and Internet access.)


			*



See section 7.2.1.1 of OCAP 1.0 Profile


			(Used in the UK for Digital Terrestrial Services)


			Transport independent.  Uses IP Multicast and bindings defined for analog and digital networks.


			IEC62298,



HTML 3.2 with extensions





			Protocol Stack


			See Vol.1, Part.1, Chap.5 of B24


(Data carousel and Independent PES transmission schemes are specified.)  


			See CS/100-7



(Ref. to A90. The ATSC document A90 specifies data carousel for asynchronous data, PES for syncronized streaming data and data piping scheme)


			See section 6.2 and section 6.3 of TS 101812
(Object carousel with data carousel, DVB multiprotocol encapsulation and data piping) 


			See section 8 of OCAP 1.0 Profile


			(DSMCC Object carousel)


			Transport indpendent. Original use on UHTTP. 


			 IEC62297, Data Carousel in VBI, PES or DSMCC sections





			SI


			Ref. To ARIB-B10


			See T3-535r0 
(ref. to A65)


			Ref. to ETS 300 468 2nd Edition


			See Annex T of OCAP 1.0 Profile


			ref. to ??


			Transport independent.


			IEC62298-2,



section 7





			Conditional Access


			Ref. To ARIB-B25



Featuring IC card interface


			None specified


			


			CA external to OCAP (see http://www.opencable.com/specifications.html for various specifications)


			


			Transport dependent.


			Not specified





			App->App Navigation


			- SI is used to generate EPG. EPG applications depend on the receivers. Using the EPG application, Application can be selected.



- Input of the service ID with remote controller results the selection of Application.


			PA (procedural app) may indirectly cause another app to load by selecting a service containing an auto-launch app. DA (declarative app) may cause another app to load by performing hypertext navigation to app or by selecting a service containing an auto-launch app.


			 


			See section 10 and 11 in OCAP 1.0 Profile


			MHEG-5 allows an application to be replaced temporarily or permanently by any other application on a filesystem that is available without changing service.


			 New document trees can be loaded programmatically.


			Hyperlinks,



History,



Bookmarks





			Content/content Navigation


			Hyperlink can be embedded in the declarative contents


			Hyperlink navigation may occur in DA.


			


			See section 15.2.1.5 in OCAP 1.0 profile


			Programmable hyperlinks for navigation


			Hyperlink navigations


			Hyperlinks,



History,



Bookmarks





			Broadcasting signalling


			Event message scheme of MPEG-2 DSM-CC


			Application/dase-trigger specified in CS/100-1


			


			See section 10 and 11 in OCAP 1.0 Profile


			Event message scheme of MPEG-2 DSM-CC


			Triggers as defined in SMPTE 363.


			Triggers as specified in IEC62297-2





			Locators


			RFC 1738, RFC 2396,



Extension of schemes such as arib: and arib-dc:


			RFC 2396, RFC 2838 (tv:), SMPTE 343M (lid:). Extensions of "archive:" 


			


			See sections 15.2.1.1, 15.2.1.5, and annex G in OCAP 1.0 Profile


			dvb:// for service selection, DSM:// for DSMCC object references


			Tv:, lid: and http:, javascript:


			RFC-2396,



tw: ttx: nextview:





			Decoder Model


			See Vol.1, Part.1, Chap.6 of B24


(It features PE, modem and IC card interface)


			See sections 4.3 and 5.2 of CS/100-1.


			See section 5.2 and section 5.3 of TS 101812


			See section 7.2.1.5.1 in OCAP 1.0 profile


			See section 6.7 of UK MHEG-5 specifications


			See SMPTE 363M.


			IEC62298-1,



Section 4





			Tuner


			- Satellite (12GHz band)



- Terrestrial (UHF)



- Cable


			Terrestrial (via CS/100-7)


			


			QAM and QPSK for cable;  DOCIS for OCAP 2.0


			Terrestrial


			Transport independent.


			Transport independent








			Screen resources


			


			


			


			


			


			


			





			(Logical coordinate and Display coordinate)


			See Vol.1, Part.1, Chap.7 of B24


(Mapping is defined for both square pixel and non-square pixel)


			See section 5.2..4 of CS/100-1 and figure 1 of CS/100-2.


			See section 13 of TS 101812


			See section 14 of OCAP 1.0 Profile


			Fixed 720x576 pels with selectable 4:3 or 16:9 aspect ratios


			See HTML4 and CSS1.


			Fixed at 640x480





			(Colorimetry)


			See Vol.1, Part.1, Chap.7 of B24


(ITU-R BT709)


			Not defined



(See section 5.2.5.4.4 of CS/100-1)


			See section 7.5 of TS 101812


			See section 9 of OCAP 1.0 Profile


			See section 4.3 of UK MHEG-5 specifications


			See HTML4.


			IEC62298-3,



Annex B,



default color palette.





			(Composition of planes)


			See Vol.1, Part.1, Chap.7 of B24


(It consists of video plane, still picture plane, swithing plane for video and still picture, text and graphics plane and subtitle plane)


			See section 5.2 of CS/100-1



(It consists of Background plane for graphic or still picture, Video plane, Graphics plane and Cursor plane. Alpha blending of graphic and video is possible.)


			See section 13 of TS 101812


			See section 14 of OCAP 1.0 Profile


			Video or still picture plane behind graphics plane with alpha blending


			See PNG alpha channel support.


			IEC62298-1,



Section 7





			Non-volatile storage


			Not specified



(The size is specified as 65 kB in ARIB TR-B15) 


			Not specified


			


			Minimum of 2KB for NVRAM


			1024 bytes shared between broadcast services


			HTTP Cookies.(1KB for storage)


			Size not specified





			Volatile storage


			Not specified



(The size is specified as 2 MB in ARIB B21) 


			Application can specify required/requested size; see section 6.1.1.6.4.1.4 of CS/100-1


			


			


			See section 6.7 of UK MHEG-5 specifications (a minimum of 1MB is required)


			1MB content cache.


			5Mbyte for content storage





			Network resources


			Ref. to ARIB B21



(Specifies V.22bis as basic modem for PSTN and variety of connections such as ISDN. xDSL, cable modem, FTTH, mobile-phone and ethernet)


			None required; none assumed


			


			


			None required, hardware requirement specifies V.22bis? basic PSTN modem


			Optional IP return channel.


			IEC62298-4 has http and IP return channel





			User interfaces


			Remote control unit with “select”, “up”, “down”, “left”,  “right” and other buttons


			-Navigation device with “select”, “up”, “down”, “left”,  “right” and other buttons


			-A virtual keyboard or a physical keyboard


			Remote control unit and keyboard


			Remote control unit with “select”, cursor and coloured keys


			Navigation device (RC or KB) for selecting hyperlinks.


			At least remote control with 4 arrow keys, 4 color keys and Ok key





			Boot configuration


			Not specified (depends on the receivers)


			Not specified


			


			


			?


			


			Not specified





			System Registry


			Not specified (depends on the receivers)


			Not specified


			


			


			Not required


			


			Not specified





			


			


			


			


			


			


			


			








			2

Monomedia


			


			


			


			


			


			


			





			


			ARIB


			ATSC DASE-1


			DVB


			OCAP


			MHEG-5 UK Profile 1


			SMPTE DDE1


			TeleWeb





			Application Metadata


			None


			Application/dase (XML based), specified by CS/100-1.


			?


			AIT/XAIT


			?


			See SDP record definition in SMPTE 357.


			IEC62298-3,



Section 12





			Video (streaming)


			MPEG2



  MP@HL,



  MP@ML



  1920 x 1080



  1280 x 720



  720 x 480



  352 x 240


			MPEG2


			MPEG2


			MPEG2


			MPEG2


			MPEG2



Format independent.



ANALOG


			PAL, MPEG-2





			


			MPEG1



  352 x 240



  176 x 120


			


			


			


			


			MPEG1


			





			


			MPEG4


			


			


			


			


			


			





			Video (non-streaming)


			MNG (limited colour depth)


			MNG


			MPEG-2Video “drips”


			MPEG-2Video “drips”


			Not required


			


			Animated GIF





			Still picture


			JPEG



MPEG2-I 



 1920 x 1080



 1280 x 720



 720 x 480



 352 x 240


			JPEG


			JPEG



MPEG2-I


			JPEG



MPEG2-I


			MPEG2-I


			JPEG


			JPEG





			Graphics



(broadcast profile,



‘Web profile’)


			PNG (limited colour depth)


			PNG


			PNG



[GIF optional]






			PNG



GIF (legacy)



Animated GIF






			PNG


			PNG


			GIF





			Graphics resolution


			1920x1080 (16:9)



1280x720 (16:9)



940x540 (16:9)



720x480 (16:9, 4:3)


			640x480 (required). 1920x1080, 1280x720 and 960x540 (optional)


			


			640x480, 704x480, 1280x720


			720 x 576


			Resolution independent.


			640x480





			Audio (streaming)


			MPEG2 AAC



MPEG2 BC



MPEG4


			AC-3


			MPEG1


			MPEG1



AC3


			MPEG1 ?


			Audio independent.


			Not specified





			Audio (non-streaming)


			PCM (AIFF-C)


			PCM (8bit mu-law)


			MPEG1


			WAVE with MPEG-1 and MS PCM format, AC3


			PCM (8bit mu-law)


			Not specified


			





			


			


			


			


			


			MPEG1


			


			





			Plain Text


			EUC-J, Shift-JIS, UTF-16


			none


			UTF-8


			UTF-8, ISO 8859-1


			UTF-8


			8859-1


			ISO-8859-1





			Font


			DRCS


			Portable Font Resource, ISO/IEC 16500-6 :1999


			Portable Font Resource defined by DAVIC



(BitStream)


			Portable Font Resource defined by DAVIC



(BitStream)


			


			Built in


			IEC62298-3 Annex F



Generic proportional or monospaced





			Font Mapping


			None


			


			Font map file


			


			


			


			Font map file





			Archive content


			(RFC2068:HTTP1.1 is supported)


			ZIP (specified by T3-CS/100-5), and JAR (specified by CS/100-3 and Sun Manifest format).


			ZIP files (optional)


			ZIP files



Packaged files


			


			None


			ZLIB





			Trigger Content


			(DSM-CC Event message)


			Trigger (XML based), specified by CS/100-1..


			(DSM-CC Event message)


			(DSM-CC Event message)






			DSM-CC Event message


			Trigger defined in SMPTE 363M.


			IEC62297-1,



URL based








			2-dimensional table data


			CSV table,



Binary table


			None


			


			


			


			


			IEC62298-3,



Section 6.9





			External



XML document


			Specified (loadXMLdocument etc.)


			None


			


			


			


			


			Not specified





			Colour look-up table


			Supported


			None


			


			


			


			


			IEC62298-3,



Annex B





			Signature


			None


			None


			Signature, certificate, CRL


			Signature, certificate, CRL


			


			None


			Not specified





			Manifest


			Resourse list


			None


			Hash files


			Hash files


			


			None


			Not specified








			Permission request


			(Parental rating?)


			Permission Request (XML based), specified by CS/100-6.


			Permission request files


			Permission request files


			


			None


			IEC62298-3,



Parental rating



Sections 9 and 12





			Subtitles


			ARIB Subtitle


			EIA-708 (closed caption)


			DVB Subtitles



Teletext defined in EN 300 472


			EIA-708



EIA-608 (legacy)


			DVB Subtitles


			


			IEC62298-3,



IEC62297








Comparison table for the PE specifications (Work in progress)



			References:


			


			ARIB


			STD-B24 (Ver. 3.2)


			





			


			


			ATSC DASE-1


			CS/100-1, CS/100-2, CS/100-3, CS/100-4, CS/100-5, CS/100-6, CS/100-7, CS/100-8





			


			


			DVB HTML


			ETSI TS 102812 chapter 8


			


			


			





			


			


			OCAP


			TD15 of the Beaverton meeting


			


			


			





			


			


			SMPTE DDE1


			SMPTE 363M, IEC/PAS 92292


			


			


			





			


			


			TeleWEB


			IEC/PAS 62298


			


			


			





			


			


			


			


			


			


			





			Declarative contents


			


			


			


			


			





			


			ARIB


			ATSC DASE-1


			DVB-MHP 1.1


			CableLabs-OCAP
2.0 Profile


			SMPTE DDE1


			TeleWEB





			Identification name of the markup content


			BML


(Two operation profiles exist; basic and extended services.)


			XDML


			DVB-HTML


			OCAP HTML profile


			 HTML4


			 HTML 3.2 with 2 extra tags. See end of this document





			





			1

Elements





			


			ARIB


			ATSC  DASE-1


			DVB-MHP 1.1


			CableLabs-OCAP


			SMPTE DDE1


			TeleWEB





			XHTML1.0/HTML4.0/HTML3.2  ELEMENTS


			


			subset of XHTML 1.0 via XHTML Modularization, and extention


(profile for the basic service are described in parentheses below.)


			subset of XHTML 1.0 via XHTML Modularization


			subset of XHTML 1.0 via XHTML Modularization


			see section 7 in OCAP 2.0 profile (in general, OCAP 2.0 presentation engine is consistent with DVB-MHP 1.1


			 HTML 4


			 





			Structure Module


			body, head, html, title


			Supported (body, head, title are in use)


			Supported


			Supported


			Supported


			 Supported


			 Yes





			Text Module


			abbr, acronym, address, blockquote, br, cite, code, dfn, div, em, h1, h2, h3, h4, h5, h6, kbd, p, pre, q, samp, span, strong, var


			Supported (br, div, p, and span are in use)


			Supported


			Supported


			Supported


			 Supported


			 Yes





			Hypertext Module


			a


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 Yes





			List Module


			dl, dt, dd, ol, ul, li


			Supported (not in use)


			Supported


			Supported


			Supported


			 Supported


			 Yes





			Applet Module


			applet, param


			Supported (not in use)


			No


			No


			No






			 Supported(but deprecated in HTML 4.0)


			 No





			Presentation Module


			b,big, hr, i, small, sub, sup, tt


			Supported (not in use)


			Supported


			Supported


			Supported


			 Supported


			 Yes





			Edit Module


			del, ins


			Supported (not in use)


			No


			No


			No


			 Supported


			 No





			Bi-directional text



Module


			bdo


			Supported (not in use)


			Supported


			Supported


			No


			 Supported


			 No





			Basic Forms Module


			form, input, select, option, textarea, label


			Supported (not in use)


			No


			No


			No


			 Supported


			 Yes





			Forms Module


			form, input, select, option, textarea, button, fieldset, label, legend, optgoup


			Supported (input is in use)


			Supported


			Supported


			Supported


			 Supported


			 Yes





			Basic Table Module


			caption, table, td, th, tr


			Supported (not in use)


			No


			Supported


			Supported


			 Supported


			 Yes





			Table Module


			caption, table, td, th, tr, col, colgroup, tbody, thead, tfoot


			Supported (not in use)


			Supported


			No


			No


			 Supported


			 Yes





			Image Module


			img


			Supported (not in use)


			No


			Supported


			Supported


			 Supported


			 Yes





			Client Side Image



Map Module


			a&, area, img&, input&, map, object&


			Supported (not in use)


			Supported


			Supported


			Supported


			 Supported


			 No





			Server Side Image Map Module


			img&, input&


			Supported (not in use)


			No


			No


			No


			 Supported


			 No





			Object Module


			object, param


			Supported (object is in use)


			Supported


			Supported


			Supported


			 Supported


			 No





			Frames Module


			Frameset, frame, noframes


			Supported (not in use)


			Supported


			Supported


			Supported


			 Supported


			 Yes





			Target Module


			a&, area&, base&, link&, form&


			Supported (not in use)


			Supported


			Supported


			Supported


			 Supported


			 Yes





			Iframe Module


			Iframe


			Supported (not in use)


			No


			Supported


			Supported


			 Supported


			 No





			Intrinsic Events Module


			a&, area&, frameset&, form&, body&, label&, input&, select&, textarea&, button&


			Supported (a&, body&, and input& are in use)


			Supported


			No


			No


			 Supported


			 Yes





			Meta Information Module


			Meta


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 Yes





			Scripting Module


			noscript, script


			Supported (script is in use)


			Supported


			Supported


			Supported


			 Supported


			 Yes





			Stylesheet Module


			Style


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 No





			Style Attribute Module


			style attribute


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 No





			Link Module


			link


			Supported (not in use)


			No


			Supported


			Supported


			 Supported


			 Yes





			Base Module


			base


			Supported (not in use)


			No


			Supported


			Supported


			 Supported


			 Yes





			Name Identification Module


			a&, applet&, form&, frame&, iframe&, img&, map&


			Supported (not in use)


			Supported


			No


			No


			 Supported


			 No





			Legacy Module


			basefont, center, dir, font, isindex, menu, s, strike, u


			Supported (not in use)


			No


			No


			No


			 Supported


			 Yes





			Extension:BML Module


			 bml, bevent, beitem, ifrane&, body&, div&, span&, a&, bdo&, object&


			 Supported (in use)


			No


			No


			No


			 No


			 No





			Extention TeleWEB



(IEC62298-3)


			BLINK, MARQUEE


			No


			No


			No


			No


			No


			 Supported





			








			2

Attributes





			


			ARIB


(profile for the basic service are described in parentheses below.)


			ATSC  DASE-1


			DVB-MHP 1.1


			CableLabs-OCAP


			SMPTE DDE1


			TeleWEB





			XHTML1.0/HTML4.0/HTML3.2  ELEMENTS


			 


			 


			 


			 


			 


			 





			%Common.attrib;


			


			 


			 


			 


			 


			 


			 No





			(%Core.attrib;)


			class


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 





			 


			id


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 





			 


			title


			Supported


			Supported


			Supported


			Supported


			 Supported


			 





			(%Style.attrib;)


			style


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 





			(%I18n.attrib;)


			xml:lang


			Supported (ja)


			Supported


			Supported


			Supported


			 Supported


			 





			 


			dir


			Supported (ltr)


			Supported


			Supported


			Supported


			 Supported


			 





			(%Events.attrib;)


			onclick


			Supported (in use)


			Supported


			No


			Supported


			 Supported


			 





			 


			ondbclick


			Supported


			Supported


			No


			Supported


			 Supported


			 





			 


			onmousedown


			Supported


			Supported


			No


			Supported


			 Supported


			 





			 


			onmouseup


			Supported


			Supported


			No


			Supported


			 Supported


			 





			 


			onmouseover


			Supported


			Supported


			No


			Supported


			 Supported


			 





			 


			onmousemove


			Supported


			Supported


			No


			Supported


			 Supported


			 





			 


			onmouseout


			Supported


			Supported


			No


			Supported


			 Supported


			 





			 


			onkeypress


			Supported


			Supported


			No


			Supported


			 Supported


			 





			 


			onkeydown


			Supported (in use)


			Supported


			No


			Supported


			 Supported


			 





			 


			onkeyup


			Supported (in use)


			Supported


			No


			Supported


			 Supported


			 





			Structure Modules


			


			 


			 


			 


			 


			 


			 Yes





			body


			%Common.attrib;


			Supported


			Supported


			Supported


			Supported


			 Supported


			 





			


			%core.attrib;


			Supported (in use)


			


			


			Supported


			


			





			


			%I18.attrib;


			Supported (in use)


			


			


			Supported


			


			





			


			%Events.attrib


			Supported


			


			


			Supported


			


			








			Head


			%I18n.attrib;


			Supported


			Supported


			Supported


			Supported


			 Supported


			 





			 


			Profile


			Supported


			Supported


			Supported


			Supported


			 Supported


			 





			html


			%I18n.attrib;


			Supported


			Supported


			Supported


			Supported


			 Supported


			 





			 


			Version


			Supported


			Supported


			Supported


			Supported


			 Supported


			 





			 


			Xmlns


			Supported


			Supported


			Supported


			Supported


			 Supported


			 





			title


			%I18n.attrib;


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 





			Text Modules


			 


			 


			 


			 


			 


			 Yes, see below


			 





			abbr


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 No





			acronym


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 No





			address


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 No





			blockquote


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 No





			 


			cite


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			br


			%Core.attrib;


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 





			cite


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 No





			code


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 No





			dfn


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 No





			div


			%Common.attrib;


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 No





			em


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			No





			h1


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			Supported 


			





			h2


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			h3


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			h4


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			h5


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			h6


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			kbd


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 No





			p


			%Common.attrib;


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 





			pre


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			xml:space


			Supported


			Supported


			Supported


			 Supported


			 


			 





			q


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 No





			 


			cite


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			samp


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 No





			span


			%Common.attrib;


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 No





			strong


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 No





			var


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 No





			Hypertext Modules


			 


			 


			 


			 


			 


			  Yes


			





			a


			%Common.attrib;


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 





			 


			accesskey


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 





			 


			charset


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 





			 


			Href


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 





			 


			hreflang


			Supported


			Supported


			Supported


			Supported


			 Supported


			 





			 


			rel


			Supported


			Supported


			Supported


			Supported


			 Supported


			 





			 


			rev


			Supported


			Supported


			Supported


			Supported


			 Supported


			 





			 


			tabindex


			Supported


			Supported


			Supported


			Supported


			 Supported


			 





			 


			type


			Supported


			Supported


			Supported


			Supported


			 Supported


			 





			dl


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			dt


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			dd


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			ol


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			ul


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			li


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			Applet Modules


			 


			Supported


			 


			 


			 


			  No


			





			applet


			%Core.attrib;


			Supported


			No


			No


			 No


			 


			 





			 


			alt


			Supported


			No


			No


			 No


			 


			 





			 


			archive


			Supported


			No


			No


			 No


			 


			 





			 


			code


			Supported


			No


			No


			 No


			 


			 





			 


			codebase


			Supported


			No


			No


			 No


			 


			 





			 


			height


			Supported


			No


			No


			 No


			 


			 





			 


			object


			Supported


			No


			No


			 No


			 


			 





			 


			width


			Supported


			No


			No


			 No


			 


			 





			param


			id


			Supported


			No


			No


			 No


			 


			 





			 


			name


			Supported


			No


			No


			 No


			 


			 





			 


			type


			Supported


			No


			No


			 No


			 


			 





			 


			value


			Supported


			No


			No


			 No


			 


			 





			 


			valuetype


			Supported


			No


			No


			 No


			 


			 





			Presentation Module


			 


			No


			 


			 


			 


			 





			b


			%Common.attrib;


			Supported


			Supported


			Supported


			Supported 


			 Supported


			 





			big


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			hr


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			i


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			small


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			sub


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			sup


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			tt


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			Edit Module


			 


			 


			 


			 


			 


			 





			del


			%Common.attrib;


			Supported


			No


			No


			 No


			 Supported


			 





			 


			Cite


			Supported


			No


			No


			 No


			 Supported


			 





			 


			Datetime


			Supported


			No


			No


			 No


			 Supported


			 





			ins


			%Common.attrib;


			Supported


			No


			No


			 No


			 Supported


			 





			 


			cite


			Supported


			No


			No


			 No


			 Supported


			 





			 


			datetime


			Supported


			No


			No


			 No


			 Supported


			 





			Bi-directional Text Module


			 


			 


			 


			 


			 


			 No





			bdo


			%Core.attrib;


			Supported


			Supported


			Supported


			Supported 


			 


			 





			 


			dir


			Supported


			Supported


			Supported


			 Supported


			 


			 





			Forms module


			 


			 


			 


			 


			 


			 Yes





			form


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			accept


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			accept-charset


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			action


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			method


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			enctype


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			input


			%Common.attrib;


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 





			 


			accept


			Supported


			Supported


			Supported


			Supported


			 Supported


			 





			 


			accesskey


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 





			 


			alt


			Supported


			Supported


			Supported


			Supported


			 Supported


			 





			 


			checked


			Supported


			Supported


			Supported


			Supported


			 Supported


			 





			 


			disabled


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 





			 


			maxlength


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 





			 


			name


			Supported


			Supported


			Supported


			Supported


			 Supported


			 





			 


			readonly


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 





			 


			size


			Supported


			Supported


			Supported


			Supported


			 Supported


			 





			 


			src


			Supported


			Supported


			Supported


			Supported


			 Supported


			 





			 


			tabindex


			Supported


			Supported


			Supported


			Supported


			 Supported


			 





			 


			type


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 





			 


			value


			Supported (in use)


			Supported


			Supported


			Supported


			 Supported


			 





			label


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			accesskey


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			for


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			select


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			disabled


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			multiple


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			name


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			size


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			tabindex


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			option


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			disabled


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			label


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			selected


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			value


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			textarea


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			accesskey


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			cols


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			disabled


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			name


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			readonly


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			rows


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			tabindex


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			button


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			Accesskey


			Supported


			Supported


			Supported


			 No


			 Supported


			 





			 


			Disabled


			Supported


			Supported


			Supported


			 No


			 Supported


			 





			 


			name


			Supported


			Supported


			Supported


			 No


			 Supported


			 





			 


			tabindex


			Supported


			Supported


			Supported


			 No


			 Supported


			 





			 


			type


			Supported


			Supported


			Supported


			 No


			 Supported


			 





			 


			value


			Supported


			Supported


			Supported


			 No


			 Supported


			 





			fieldset


			%Common.attrib;


			Supported


			Supported


			Supported


			 No


			 Supported


			No 





			legend


			%Common.attrib;


			Supported


			Supported


			Supported


			 No


			 Supported


			No





			 


			accesskey


			Supported


			Supported


			Supported


			 No


			 Supported


			 





			optgroup


			%Common.attrib;


			Supported


			Supported


			Supported


			 No


			 Supported


			No 





			 


			disabled


			Supported


			Supported


			Supported


			 No


			 Supported


			 





			 


			label


			Supported


			Supported


			Supported


			 No


			 Supported


			 





			Table module


			 


			 


			 


			 


			 


			 Yes





			caption


			%Common.attrib;


			Supported


			Supported


			Supported


			Supported 


			 Supported


			 





			table


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			border


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			cellpadding


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			cellspacing


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			datapagesize


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			frame


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			rules


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			summary


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			width


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			td


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			abbr


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			align


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			axis


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			char


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			charoff


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			colspan


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			headers


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			rowspan


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			scope


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			valign


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			th


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			abbr


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			align


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			axis


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			colspan


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			headers


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			rowspan


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			scope


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			valign


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			tr


			%Common.attrib;


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			align


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			char


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			charoff


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			 


			valign


			Supported


			Supported


			Supported


			 Supported


			 Supported


			 





			col


			%Common.attrib;


			Supported


			Supported


			Supported


			 No


			 Supported


			 





			 


			align


			Supported


			Supported


			Supported


			 No


			 Supported


			 





			 


			char


			Supported


			Supported


			Supported


			 No


			 Supported


			 





			 


			charoff


			Supported


			Supported


			Supported


			 No


			 Supported


			 





			 


			span


			Supported


			Supported


			Supported


			 No


			 Supported


			 





			 


			valign


			Supported


			Supported


			Supported


			 No


			 Supported


			 





			 


			width


			Supported


			Supported


			Supported


			 No


			 Supported


			 





			colgroup


			%Common.attrib;


			Supported


			Supported


			No


			 No


			 Supported


			 





			 


			align


			Supported


			Supported


			No


			 No


			 Supported
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			No


			No


			No


			 No


			 





			 


			onblur


			Supported (in use)


			No


			No


			No


			 No


			 





			 span&


			accesskey


			Supported (in use)


			No


			No


			No


			 No


			 





			


			onfocus


			Supported (in use)


			


			


			No


			No


			





			


			onblur


			Supported (in use)


			


			


			No


			No


			





			a&


			effect


			Supported


			


			


			No


			No


			





			bdo&


			orientation


			Supported


			


			


			No


			No


			





			object&


			streamposition


			Supported (in use)


			


			


			No


			No


			





			


			streamlooping


			Supported (in use)


			


			


			No


			No


			





			


			streampositionnumber


			Supported


			


			


			No


			No


			





			


			streampositiondenominator


			Supported


			


			


			No


			No


			





			


			streamstatus


			Supported (in use)


			


			


			No


			No


			





			


			streamlevel


			Supported


			


			


			No


			No


			





			


			remain


			Supported (in use)


			


			


			No


			No


			





			


			accesskey


			Supported (in use)


			


			


			No


			No


			





			


			onfocus


			Supported (in use)


			


			


			No


			No


			





			


			onblur


			Supported (in use)


			


			


			No


			No


			





			ATSC extensions





			%Common.attribute (%Core.attrib;)


			xml:base


			No


			Supported


			No


			No


			No


			





			head&


			xml:base


			No


			Supported


			No


			No


			No


			





			html&


			xml:base


			No


			Supported


			No


			No


			No


			





			title&


			xml:base


			No


			Supported


			No


			No


			No


			





			param&


			xml:base


			No


			Supported


			No


			No


			No


			





			meta&


			xml:base


			No


			Supported


			No


			No


			No


			





			script&


			xml:base


			No


			Supported


			No


			No


			No


			





			style&


			xml:base


			No


			Supported


			No


			No


			No


			





			OCAP extensions





			div&


			accesskey


			No


			No


			No


			 No


			No


			





			


			onfocus


			No


			No


			No


			 No


			No


			





			


			onblur


			No


			No


			No


			 No


			No


			





			p&


			accesskey


			No


			No


			No


			 No


			No


			





			


			onfocus


			No


			No


			No


			 No


			No


			





			


			onblur


			No


			No


			No


			 No


			No


			





			span&


			accesskey


			No


			No


			No


			 No


			No


			





			


			onfocus


			No


			No


			No


			 No


			No


			





			


			onblur


			No


			No


			No


			 No


			No


			





			object&


			accesskey


			No


			No


			No


			 No


			No


			





			


			onfocus


			No


			No


			No


			 No


			No


			





			


			onblur


			No


			No


			No


			 No


			No


			








TeleWEB extentions for attributes



			A


			ACCESSKEY


			


			


			


			


			


			Supported





			AREA


			ACCESSKEY


			


			


			


			


			


			Supported





			BASEFONT


			COLOR


			


			


			


			


			


			Supported





			BODY


			TRANSPARENCY


			


			


			


			


			


			Supported





			


			Bottommargin


			


			


			


			


			


			Supported





			


			Leftmargin


			


			


			


			


			


			Supported





			


			Rightmargin


			


			


			


			


			


			Supported





			


			Topmargin


			


			


			


			


			


			Supported





			CAPTION


			ALIGN=LEFT,RIGHT,CENTER


			


			


			


			


			


			Supported





			


			VALIGN


			


			


			


			


			


			Supported





			HR


			COLOR


			


			


			


			


			


			Supported





			P


			ALIGN=JUSTIFY


			


			


			


			


			


			Supported





			TABLE


			BACKGROUND


			


			


			


			


			


			Supported





			TD,TH


			ALIGHN=JUSTIFY


			


			


			


			


			


			Supported





			


			BGCOLOR


			


			


			


			


			


			Supported





			


			TRANSPARENCY


			


			


			


			


			


			Supported





			


			BACKGROUND


			


			


			


			


			


			Supported





			TR


			BGCOLOR


			


			


			


			


			


			Supported





			


			TRANSPARENCY


			


			


			


			


			


			Supported








			


			ALIGN=JUSTIFY


			


			


			


			


			


			Supported





			IMG


			TRANSPARENCY


			


			


			


			


			


			Supported





			


			ALIGN=



ABSBOTTOM



ABSMIDDLE



BASELINE



CENTER



TEXTTOP


			


			


			


			


			


			Supported





			


			LOWSRC


			


			


			


			


			


			Supported








			3

Stylesheet properties etc.


			


			


			


			


			





			


			


			ARIB


(profile for the basic service are described in parentheses below.)


			ATSC DASE -1


			DVB-MHP 1.1


			CableLabs-OCAP


			SMPTE DDE1


			Common specifications





			CSS2 


			 


			Subset of CSS2


			Subset of CSS2


			Superset of CSS2


			Subset of CSS2


			 CSS1


			 





			Selector


			*


			Supported (in use)


			Supported


			Supported


			Supported


			 


			 





			 


			E


			Supported (in use)


			Supported


			Supported


			Supported


			 


			 





			 


			E F


			Supported


			Supported


			Supported


			Supported


			 


			 





			E>F


			 


			No


			Supported


			Supported


			Supported


			 


			 





			E+F


			 


			No


			Supported


			Supported


			No


			 


			 





			E[foo]


			 


			No


			Supported


			Supported


			Supported


			 


			 





			E[foo="warning"]


			 


			No


			Supported


			Supported


			Supported


			 


			 





			E[foo~="warning"]


			 


			No


			Supported


			Supported


			Supported


			 


			 





			E[lang|="en"]


			 


			No


			Supported


			Supported


			Supported


			 


			 





			 


			E.myclass


			Supported (in use)


			Supported


			Supported


			Supported


			 


			 





			 


			E#myid


			Supported (in use)


			Supported


			Supported


			Supported


			 


			 





			 


			E:focus


			Supported (in use)


			Supported


			Supported


			see pseudo-classes


			 


			 





			 


			E:active


			Supported (in use)


			Supported


			Supported


			see pseudo-classes


			 


			 





			Value assignment /Inheritance


			@import


			Supported


			Supported


			Supported


			 


			 


			 





			 


			!important


			Supported


			Supported


			Supported


			 


			 


			 





			Media type


			


			Tv


			atsc-tv


			screen, dvb-tv


			 


			 


			 





			Box model


			margin-top


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			margin-right


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			margin-bottom


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			margin-left


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			margin


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			padding-top


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			padding-right


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			padding-bottom


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			padding-left


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			padding


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border-top-width


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border-right-width


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border-bottom-width


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border-left-width


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border-width


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border-top-color


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border-right-color


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border-bottom-color


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border-left-color


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border-color


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border-top-style


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border-right-style


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border-bottom-style


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border-left-style


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border-style


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border-top


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border-right


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border-bottom


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border-left


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			border


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			Visual formatting model


			position


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			left


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			top


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			width


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			height


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			z-index


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			line-height


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			vertical-align


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			display


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			bottom


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			right


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			float


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			clear


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			direction


			Supported


			No


			Supported


			ltr


			 


			 





			 


			unicode-bidi


			Supported


			No


			Supported


			Optional


			 


			 





			 


			min-width


			Supported


			No


			Supported


			Supported (*)


			 


			 





			 


			max-width


			Supported


			No


			Supported


			Supported (*)


			 


			 





			 


			min-height


			Supported


			No


			Supported


			Supported (*)


			 


			 





			 


			max-height


			Supported


			No


			Supported


			Supported (*)


			 


			 





			Other visual effects


			visibility


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			overflow


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			clip


			Supported


			Supported


			Supported


			Supported (*)


			 


			 








			Generated content/ Auto numbering/ List


			content


			Supported


			Supported


			Supported


			No


			 


			 





			 


			quotes


			Supported


			No


			Supported


			No


			 


			 





			 


			counter-reset


			Supported


			Supported


			Supported


			No


			 


			 





			 


			counter-increment


			Supported


			Supported


			Supported


			No


			 


			 





			 


			marker-offset


			Supported


			No


			Supported


			No


			 


			 





			 


			list-style-type


			Supported


			Supported


			Supported


			Supported (**)


			 


			 





			 


			list-style-image


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			list-style-position


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			list-style


			Supported


			Supported


			Supported


			Supported (**)


			 


			 





			Page media


			"@page"


			Supported


			No


			 


			@viewport


			 


			 





			 


			size


			Supported


			No


			No


			No


			 


			 





			 


			marks


			Supported


			No


			No


			No


			 


			 





			 


			page-break-before


			Supported


			No


			No


			No


			 


			 





			 


			page-break-after


			Supported


			No


			No


			No


			 


			 





			 


			page-break-inside


			Supported


			No


			No


			No


			 


			 





			 


			Page


			Supported


			No


			No


			No


			 


			 





			 


			Orphans


			Supported


			No


			No


			No


			 


			 





			 


			Widows


			Supported


			No


			No


			No


			 


			 





			Background


			Background


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			background-color


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			background-image


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			background-repeat


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			background-position


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			background-attachment


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			Font


			Color


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			font-family


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			font-style


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			font-size


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			font-variant


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			font-weight


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			font


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			font-stretch


			Supported


			No


			Supported


			Supported (*)


			 


			 





			 


			font-size-adjust


			Supported


			No


			Supported


			Supported (*)


			 


			 





			Text


			text-indent


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			text-align


			Supported (in use)


			Supported


			Supported


			left | right | center | justify


			 


			 





			 


			text-decoration


			Supported


			Supported


			Supported


			none | underline


			 


			 





			 


			text-shadow


			Supported


			No


			Supported


			Supported (*)


			 


			 





			 


			letter-spacing


			Supported (in use)


			Supported


			Supported


			No


			 


			 





			 


			word-spacing


			Supported


			Supported


			Supported


			No


			 


			 





			 


			text-transform


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			white-space


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			Pseudo class/ Pseudo element


			:link


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			:visited


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			:active


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			:hover


			Supported


			Supported


			Supported


			Supported (*)


			 


			 





			 


			:focus


			Supported (in use)


			Supported


			Supported


			Supported (*)


			 


			 





			 


			:lang


			Supported


			Supported


			Supported


			No


			 


			 





			 


			:first-child


			Supported


			Supported


			Supported


			No


			 


			 





			 


			:first-line


			Supported


			Supported


			Supported


			No


			 


			 





			 


			:first-letter


			Supported


			Supported


			Supported


			No


			 


			 





			 


			:before


			Supported


			Supported


			Supported


			No


			 


			 





			 


			:after


			Supported


			Supported


			Supported


			No


			 


			 





			Table


			caption-side


			Supported


			Supported


			Supported


			?


			 


			 





			 


			border-collapse


			Supported


			No


			Supported


			?


			 


			 





			 


			border-spacing


			Supported


			No


			Supported


			?


			 


			 





			 


			table-layout


			Supported


			No


			Supported


			?


			 


			 





			 


			empty-cells


			Supported


			No


			Supported


			?


			 


			 





			 


			speak-header


			Supported


			No


			Supported


			No


			 


			 





			User interface


			outline-color


			Supported


			Supported


			Supported


			?


			 


			 





			 


			outline-width


			Supported


			Supported


			Supported


			?


			 


			 





			 


			outline-style


			Supported


			Supported


			Supported


			?


			 


			 





			 


			outline


			Supported


			Supported


			Supported


			?


			 


			 





			 


			cursor


			Supported


			No


			Supported


			?


			 


			 





			Voice style sheet


			Volume


			Supported


			No


			No


			No


			 


			 





			 


			Speak


			Supported


			No


			No


			No


			 


			 





			 


			pause-before


			Supported


			No


			No


			No


			 


			 





			 


			pause-after


			Supported


			No


			No


			No


			 


			 





			 


			Pause


			Supported


			No


			No


			No


			 


			 





			 


			cue-before


			Supported


			No


			No


			No


			 


			 





			 


			cue-after


			Supported


			No


			No


			No


			 


			 





			 


			Cue


			Supported


			No


			No


			No


			 


			 





			 


			play-during


			Supported


			No


			No


			No


			 


			 





			 


			azimuth


			Supported


			No


			No


			No


			 


			 





			 


			elevation


			Supported


			No


			No


			No


			 


			 





			 


			Speech-rate


			Supported


			No


			No


			No


			 


			 





			 


			voice-family


			Supported


			No


			No


			No


			 


			 





			 


			pitch


			Supported


			No


			No


			No


			 


			 





			 


			pitch-range


			Supported


			No


			No


			No


			 


			 





			 


			stress


			Supported


			No


			No


			No


			 


			 





			 


			richness


			Supported


			No


			No


			No


			 


			 





			 


			speak-punctuation


			Supported


			No


			No


			No


			 


			 





			 


			peak-numeral


			Supported


			No


			No


			No


			 


			 








			Broadcasting Extensions


			 


			


			 


			 


			 


			 


			 





			Color unit


			clut


			Supported (in use)


			No


			No


			No


			 


			 





			 


			color-index


			Supported (in use)


			No


			No


			No


			 


			 





			 


			background-color-index


			Supported (in use)


			No


			No


			No


			 


			 





			 


			border-color-index


			Supported (in use)


			No


			No


			No


			 


			 





			 


			border-top-color-index


			Supported (in use)


			No


			No


			No


			 


			 





			 


			border-right-color-index


			Supported (in use)


			No


			No


			No


			 


			 





			 


			border-bottom-color-index


			Supported (in use)


			No


			No


			No


			 


			 





			 


			border-left-color-index


			Supported (in use)


			No


			No


			No


			 


			 





			 


			outline-color-index


			Supported (in use)


			No


			No


			No


			 


			 





			 


			Opacity


			No


			No


			Supported


			 


			 


			 





			Screen size


			resolution


			Supported (in use)


			No


			No


			No


			 


			 





			 


			display-aspect-ratio


			Supported (in use)


			No


			No


			No


			 


			 





			 


			viewport


			No


			No


			No


			Supported


			 


			 





			 


			hres


			No


			No


			No


			Supported


			 


			 





			 


			vres


			No


			No


			No


			Supported


			 


			 





			 


			initial


			No


			No


			No


			Supported


			 


			 





			Scaled color


			grayscale-color-index


			Supported (in use)


			No


			No


			No


			 


			 





			Remote controller operations


			nav-index


			Supported (in use)


			No


			Supported


			tv-nav-index


			 


			 





			 


			nav-up


			Supported (in use)


			No


			Supported


			tv-nav-up


			 


			 





			 


			nav-down


			Supported (in use)


			No


			Supported


			tv-nav-down


			 


			 





			 


			nav-left


			Supported (in use)


			No


			Supported


			tv-nav-left


			 


			 





			 


			nav-right


			Supported (in use)


			No


			Supported


			tv-nav-right


			 


			 





			Remote controller buttons


			used-key-list


			Supported (in use)


			No


			No


			No


			 


			 





			Viewport


			 area


			No


			No


			No


			Supported


			 


			 





			Video


			clip-video


			No


			No


			Supported


			 


			 


			 





			


			compose-rule


			No


			No


			Supported


			


			


			





			


			


			


			


			(*) except "inherit"


			


			





			


			


			


			


			(**) for supported character sets


			





			





			Property values





			


			


			ARIB


			ATSC  DASE-1


			DVB-MHP 1.1


			CableLabs-OCAP


			SMPTE DDE1


			Common specifications





			CSS2


			 


			


			 


			 


			 


			 


			 





			- RGB


			 


			


			atsc-rgba()


			 


			 


			 


			 





			


			


			


			


			


			


			





			4

DOM interfaces


			


			


			


			


			





			


			


			ARIB


(profile for the basic service are described in parentheses below.)


			ATSC  DASE-1


			DVB-MHP 1.1


			CableLabs-OCAP


			SMPTE DDE1


			Common specifications





			DOM0



(NOTE - DOM0 interfaces listed below have many of the same elements (i.e., attributes and methods) as specified for the similarly named DOM1/DOM2 HTML Interfaces, e.g., DOM0 Document is similar to DOM1/DOM2 HTMLDocument. The DOM0 interfaces String, Location, Navigator, and Window are not specified within either DOM1 or DOM2. Where supported, they are specified within a particular ITV Standard as noted in the column for that standard. In addition,  DOM1/DOM2 HTML interfaces have additional elements beyond those contained within DOM0, e.g., elements of the DOM1/DOM2 Node interface which all DOM/DOM2 HTML interfaces inherit. Often, a DOM0 interface has elements not specified in DOM1/DOM2 (e.g., the location attribute of Document), and such elements may be defined within a particular ITV Standard.)





			String Object


			String


			No


			Supported


			No


			 


			 Supported


			 





			


			Anchor


			


			Supported


			Supported


			


			Supported (Note: DOM0 anchor only has name)


			





			


			Button


			


			Supported


			Supported


			


			Supported


			





			


			Checkbox


			


			Supported


			Supported


			


			Supported


			








			


			Document


			


			Supported (Note: the images[]  attribute references an object collection of HTMLObjectElement which includes all elements of DOM0 Image



the links[] attribute references a collection whose HTMLAnchorElement items include all elements of DOM0 Link



IFRAME is not supported and  IFRAMEs do not appear in the frames[] collection)


			Has: anchors[], cookie, forms[], images[], links[], referrer, title, URL, close(), open(), write(), writeln()



Note: the links[] attribute references a collection whose DVBHTMLAnchorElement items have DOM0 Link attributes href, target


			


			Supported


			





			


			Form


			


			Supported


			Has: all but encoding


			


			Supported


			





			


			Hidden


			


			Supported


			Supported


			


			Supported


			





			 


			History


			No


			Supported 


			No


			Supported


			 Supported


			 





			


			Image


			


			No  (However, see DOM0 Document) 


			Has: height, lowsrc, src, width


			


			Supported


			





			


			Link


			


			No (However, see DOM0 Document)


			No (However, see DOM0 Document)


			


			Supported


			





			 


			Location


			Partially supported


			Supported 


			Supported


			Supported


			 Supported


			 





			 


			Navigator


			Partially supported


			Supported 


			Supported


			Supported


			 Supported


			 





			


			Option


			


			Supported


			Supported


			


			Supported


			





			


			Password


			


			Supported


			Supported


			


			Supported


			





			


			Radio


			


			Supported


			Supported


			


			Supported


			





			


			Reset


			


			Supported


			Supported


			


			Supported


			





			


			Select


			


			Supported


			Supported


			


			Supported


			





			


			Submit


			


			Supported


			Supported


			


			Supported


			





			


			Text


			


			Supported


			Supported


			


			Supported


			





			


			Textarea


			


			Supported


			Supported


			


			Supported


			





			


			Window


			


			Supported


			Has: all but history, opener, self, top, alert(), close(),  confirm(), prompt()


			


			Supported


			





			SMPTE 366M (DOM_0)


			


			


			


			


			


			Supported


			





			DOM1 


			 


			 


			 


			 


			 


			 





			Core fundamental


			DOMException


			Supported


			Supported


			Supported


			 


			 


			 





			 


			DOMImplementation


			Supported


			Supported


			Supported


			 


			 


			 





			 


			DocumentFragment


			Supported


			Supported


			Supported


			 


			 


			 





			 


			Document


			Supported


			Supported


			Supported


			 


			 


			 





			 


			Node


			Supported


			Supported


			Supported


			 


			 


			 





			 


			NodeList


			Supported


			Supported


			Supported


			 


			 


			 





			 


			NamedNodeMap


			Supported


			Supported


			Supported


			 


			 


			 





			 


			CharacterData


			Supported


			Supported


			Supported


			 


			 


			 





			 


			Attr


			Supported


			Supported


			Supported


			 


			 


			 





			 


			Element


			Supported


			Supported


			Supported


			 


			 


			 





			 


			Text


			Supported


			Supported


			Supported


			 


			 


			 





			 


			Comment


			Supported


			Supported


			Supported


			 


			 


			 





			Core extention


			CDATASection


			Supported


			Supported


			No


			 


			 


			 





			 


			DocumentType


			Supported


			Supported


			No


			 


			 


			 





			 


			Notation


			Supported


			Supported


			No


			 


			 


			 





			 


			Entity


			Supported


			Supported


			No


			 


			 


			 





			 


			EntityReference


			Supported


			Supported


			No


			 


			 


			 





			 


			ProcessingInstruction


			Supported


			Supported


			No


			 


			 


			 





			HTML


			HTMLCollection


			Supported


			Supported


			(DVBHTMLCollection)


			 


			 


			 





			 


			HTMLDocument


			Supported (in use)


			Supported


			(DVBHTMLDocument)


			 


			 


			 





			 


			HTMLElement


			Supported (in use)


			Supported


			(DVBHTMLElement)


			 


			 


			 





			 


			HTMLBlockquoteElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLPreElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLHeadingElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLHRElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLDivElement


			Supported (in use)


			No


			No


			 


			 


			 





			 


			HTMLParagraphElement


			Supported (in use)


			No


			No


			 


			 


			 





			 


			HTMLQuoteElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLBRElement


			Supported (in use)


			No


			No


			 


			 


			 





			 


			HTMLModElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLAnchorElement


			Supported (in use)


			Supported


			(DVBHTMLAnchorElement)


			 


			 


			 





			 


			HTMLBaseElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLLinkElement 


			Supported


			No


			No


			 


			 


			 





			 


			HTMLDListElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLOListElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLUListElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLLIElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLButtonElement


			Supported


			No


			(DVBHTMLButtonElement)


			 


			 


			 





			 


			HTMLFieldSetElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLFormElement


			Supported


			Supported


			(DVBHTMLFormElement)


			 


			 


			 





			 


			HTMLInputElement


			Supported (in use)


			Supported


			DVBHTMLInputElement)


			 


			 


			 





			 


			HTMLLabelElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLLegendElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLOptGroupElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLOptionElement


			Supported


			Supported


			(DVBHTMLOptionElement)


			 


			 


			 





			 


			HTMLSelectElement


			Supported


			Supported


			(DVBHTMLSelectElement)


			 


			 


			 





			 


			HTMLTextAreaElement


			Supported


			Supported


			(DVBHTMLTextAreaElement)


			 


			 


			 





			 


			HTMLTableCaptionElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLTableColElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLTableElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLTableSectionElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLTableCellElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLTableRowElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLImageElement


			Supported


			No


			(DVBHTMLImageElement)


			 


			 


			 





			 


			HTMLAreaElement


			Supported


			No


			(DVBHTMLAreaElement)


			 


			 


			 





			 


			HTMLMapElement


			Supported


			No


			(DVBHTMLMapElement)


			 


			 


			 





			 


			HTMLObjectElement


			Supported (in use)


			Supported


			(DVBHTMLObjectElement)


			 


			 


			 





			 


			HTMLParamElement


			Supported


			No


			No


			 


			 


			 





			 


			HTMLFrameSetElement


			Supported


			No


			(DVBHTMLFrameSetElement)


			 


			 


			 





			 


			HTMLFrameElement


			Supported


			No


			(DVBHTMLFrameElement)


			 


			 


			 





			 


			HTMLIFrameElement


			Supported


			No


			(DVBHTMLIFrameElement)


			 


			 


			 





			 


			HTMLMetaElement


			Supported (in use)


			No


			No


			 


			 


			 





			 


			HTMLTitleElement


			Supported (in use)


			No


			No


			 


			 


			 





			 


			HTMLScriptElement


			Supported (in use)


			No


			No


			 


			 


			 





			 


			HTMLStyleElement


			Supported (in use)


			No


			No


			 


			 


			 





			 


			HTMLBodyElement


			Supported (in use)


			No


			No


			 


			 


			 





			 


			HTMLHeadElement


			Supported (in use)


			No


			No


			 


			 


			 





			 


			HTMLHtmlElement


			Supported (in use)


			No


			No


			 


			 


			 








			DOM2


			 


			


			 


			 


			 


			 


			 





			Core fundamental


			DOMException


			(supported)


			Supported


			Supported


			[Supported]


			 


			 





			 


			DOMImplementation


			(supported)


			Supported


			Supported


			[Supported]


			 


			 





			 


			DocumentFragment


			(supported)


			Supported


			Supported


			[Supported]


			 


			 





			 


			Document


			(supported)


			Supported


			Supported


			[Supported]


			 


			 





			 


			Node


			(supported)


			Supported


			Supported


			[Supported]


			 


			 





			 


			NodeList


			(supported)


			Supported


			Supported


			[Supported]


			 


			 





			 


			NamedNodeMap


			(supported)


			Supported


			Supported


			[Supported]


			 


			 





			 


			CharacterData


			(supported)


			Supported


			Supported


			[Supported]


			 


			 





			 


			Attr


			(supported)


			Supported


			Supported


			[Supported]


			 


			 





			 


			Element


			(supported)


			Supported


			Supported


			[Supported]


			 


			 





			 


			Text


			(supported)


			Supported


			Supported


			[Supported]


			 


			 





			 


			Comment


			(supported)


			Supported


			Supported


			[Supported]


			 


			 





			Core extention


			CDATASection


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			DocumentType


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			Notation


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			Entity


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			EntityReference


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			ProcessingInstruction


			(supported)


			Supported


			No


			?


			 


			 





			HTML
(work in progress)


			HTMLAnchorElement


			(BMLAnchorElement)


			Supported


			(DVBHTMLAnchorElement)


			[Supported]


			 


			 





			 


			HTMLBodyElement


			(BMLBodyElement)


			Supported


			No


			[Supported]


			 


			 





			 


			HTMLCollection


			No


			Supported


			(DVBHTMLCollection)


			[Supported]


			 


			 





			 


			HTMLDocument


			(BMLDocument)


			Supported


			(DVBHTMLDocument)


			[Supported]


			 


			 





			 


			HTMLDOMImplementation


			No


			Supported


			No


			[Supported]


			 


			 





			 


			HTMLElement


			(BMLElement)


			Supported


			(DVBHTMLElement)


			[Supported]


			 


			 





			 


			HTMLFormElement


			(BMLFormElement)


			Supported


			(DVBHTMLFormElement)


			[Supported]


			 


			 





			 


			HTMLInputElement


			(BMLInput Element)


			Supported


			(DVBHTMLInputElement)


			[Supported]


			 


			 





			 


			HTMLObjectElement


			(BMLOBjectElement)


			Supported


			(DVBHTMLObjectElement)


			[Supported]


			 


			 





			 


			HTMLOptionElement


			(BMLOptionElement)


			Supported


			(DVBHTMLOptionElement)


			[Supported]


			 


			 





			 


			HTMLSelectElement


			(BMLSelectElement)


			Supported


			(DVBHTMLSelectElement)


			[Supported]


			 


			 





			 


			HTMLTextAreaElement


			(BMLTextAreaElement)


			Supported


			(DVBHTMLTextAreaElement)


			[Supported]


			 


			 





			 


			HTMLFrameElement


			(BMLFrameELement)


			No


			(DVBHTMLFrameElement)


			Supported


			 


			 





			 


			HTMLFrameSetElement


			(BMLFrameSetElement)


			No


			(DVBHTMLFrameSetElement)


			Supported


			 


			 





			 


			HTMLImageElement


			(BMLImageElement)


			No


			(DVBHTMLImageElement)


			Supported


			 


			 





			 


			HTMLDivElement


			(BMLDivElement)


			No


			No


			Supported


			 


			 





			 


			HTMLTableElement


			(BMLDivElement)


			No


			No


			Supported


			 


			 





			 


			HTMLTableRowElement


			(BMLTableRowElement)


			No


			No


			Supported


			 


			 





			 


			HTMLTableCellElement


			(BMLTableCellElement)


			No


			No


			Supported


			 


			 





			 


			<more to come>


			


			 


			 


			


			 


			 





			View


			AbstractView


			No


			Supported


			Supported


			?


			 


			 





			 


			DocumentView


			No


			Supported


			Supported


			?


			 


			 





			Style sheets


			DocumentStyle


			No


			Supported


			No


			[Supported]


			 


			 





			 


			LinkStyle


			No


			Supported


			No


			[Supported]


			 


			 





			 


			MediaList


			No


			Supported


			No


			[Supported]


			 


			 





			 


			Stylesheet


			No


			Supported


			No


			[Supported]


			 


			 





			 


			StylesheetList


			No


			Supported


			No


			[Supported]


			 


			 





			- CSS 


			Counter


			(supported)


			Supported


			No


			?


			 


			 





			 


			CSSCharsetRule


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			CSSFontFaceRule


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			CSSImportrule


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			CSSMediaRule


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			CSSPageRule


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			CSSPrimitiveValue


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			CSSRule


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			CSSRuleList


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			CSSStyleDeclaration


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			CSSStyleRule


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			CSSStyleSheet


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			CSSUnknownRule


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			CSSValue


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			CSSValueList 


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			DocumentCSS


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			DOMImplementationCSS


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			ElementCSSInlineStyle


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			Rect


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			RGBColor


			(supported)


			Supported


			No


			[Supported]


			 


			 





			 


			ViewCSS


			(supported)


			Supported


			No


			[Supported]


			 


			 





			Event


			DocumentEvent


			(supported)


			Supported


			Supported


			[Supported]


			 


			 





			 


			Event


			(supported)


			Supported


			Supported


			[Supported]


			 


			 





			 


			EventException


			(supported)


			Supported


			Supported


			[Supported]


			 


			 





			 


			EventListener


			(supported)


			Supported


			Supported


			[Supported]


			 


			 





			 


			EventTarget


			(supported)


			Supported


			Supported


			[Supported]


			 


			 





			 


			MouseEvent


			(supported)


			Supported


			Conditionally Supported


			[Supported]


			 


			 





			 


			MutationEvent


			(supported)


			Supported


			Supported


			[Supported]


			 


			 





			 


			UIEvent


			(supported)


			Supported


			Supported


			[Supported]


			 


			 





			 


			 


			


			 


			 


			[] = expected


			 


			 





			BML extensions


			


			


			


			


			


			


			





			


			BMLDocument()


			Supported (in use)


			No


			No


			No


			


			





			


			BMLCSS2Properties


			Supported (in use)


			No


			No


			No


			 


			 





			 


			BMLEvent


			Supported (in use)


			No


			No


			No


			 


			 





			 


			BMLIntrinsicEvent


			Supported (in use)


			No


			No


			No


			 


			 





			 


			BMLBeventEvent


			Supported (in use)


			No


			No


			No


			 


			 





			 


			BMLDocument


			Supported (in use)


			No


			No


			No


			 


			 





			 


			BMLElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLBlockquoteElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLPreElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLHeadingElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLHRElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLDivElement


			Supported (in use)


			No


			No


			No


			 


			 





			 


			BMLSpanElement


			Supported (in use)


			No


			No


			No


			 


			 





			 


			BMLParagraphElement


			Supported (in use)


			No


			No


			No


			 


			 





			 


			BMLQuoteElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLBRElement


			Supported (in use)


			No


			No


			No


			 


			 





			 


			BMLModElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLAnchorElement


			Supported (in use)


			No


			No


			No


			 


			 





			 


			BMLLinkElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLDListElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLOListElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLUListElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLLIElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLButtonElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLFieldSetElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLFormElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLInputElement


			Supported (in use)


			No


			No


			No


			 


			 





			 


			BMLLabelElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLLegendElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLOptGroupElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLOptionElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLSelectElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLTextAreaElement


			Supported


			No


			No


			No


			 


			 








			 


			BMLTableCaptionElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLTableColElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLTableElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLTableSectionElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLTableCellElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLTableRowElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLImageElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLAreaElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLMapElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLObjectElement


			Supported (in use)


			No


			No


			No


			 


			 





			 


			BMLFrameSetElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLFrameElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLIFrameElement


			Supported


			No


			No


			No


			 


			 





			 


			BMLBodyElement


			Supported (in use)


			No


			No


			No


			 


			 





			 


			BMLBmlElement


			Supported (in use)


			No


			No


			No


			 


			 





			 


			BMLBeventElement


			Supported (in use)


			No


			No


			No


			 


			 





			 


			BMLBeitemElement


			Supported (in use)


			No


			No


			No


			 


			 





			ATSC Extensions


			 


			


			 


			 


			


			


			





			


			DOMExceptionExt


			No


			Supported


			No


			No


			


			





			 


			HTMLAnchorElementExt


			No


			Supported


			No


			No


			


			





			 


			HTMLDocumentExt


			No


			Supported


			No


			No


			


			





			 


			HTMLFormElementExt


			No


			Supported


			No


			No


			


			





			 


			HTMLObjectElementExt


			No


			Supported


			No


			No


			


			





			 


			HTMLTriggerObjectElementExt


			No


			Supported


			No


			No


			


			





			 


			DocumentViewExt


			No


			Supported


			No


			No


			


			





			DVB extensions


			


			


			


			


			


			


			





			


			DVBHTMLCollection


			No


			No


			Supported


			


			


			





			


			DVBHTMLDocument


			No


			No


			Supported


			


			


			





			


			DVBHTMLElement


			No


			No


			Supported


			


			


			





			


			DVBHTMLAnchorElement


			No


			No


			Supported


			


			


			





			


			DVBHTMLButtonElement


			No


			No


			Supported


			


			


			





			


			No


			No


			No


			Supported


			


			


			





			


			DVBHTMLFormElement


			No


			No


			Supported


			


			


			





			


			DVBHTMLInputElement


			No


			No


			Supported


			


			


			





			


			DVBHTMLOptionElement


			No


			No


			Supported


			


			


			





			


			DVBHTMLSelectElement


			No


			No


			Supported


			


			


			





			


			DVBHTMLTextAreaElement


			No


			No


			Supported


			


			


			





			


			DVBHTMLImageElement


			No


			No


			Supported


			


			


			





			


			DVBHTMLAreaElement


			No


			No


			Supported


			


			


			





			


			DVBHTMLMapElement


			No


			No


			Supported


			


			


			





			


			DVBHTMLObjectElement


			No


			No


			Supported


			


			


			





			


			DVBHTMLFrameSetElement


			No


			No


			Supported


			


			


			





			


			DVBHTMLFrameElement


			No


			No


			Supported


			


			


			





			


			DVBHTMLIFrameElement


			No


			No


			Supported


			


			


			








			


			DVBHTMLAnchorElement


			No


			No


			Supported


			


			


			





			


			No


			No


			No


			Supported


			


			


			





			


			DVBHTMLCollection


			No


			No


			Supported


			


			


			





			


			DVBHTMLDocument


			No


			No


			Supported


			


			


			





			


			DVBCSSInlineStyle


			No


			No


			Supported


			


			


			





			


			DVBCSSStyle


			No


			No


			Supported


			


			


			





			


			DVBCSSViewportProperties


			No


			No


			Supported


			


			


			





			


			DVBCSSViewportRule


			No


			No


			Supported


			


			


			





			


			DVBException


			No


			No


			Supported


			


			


			





			


			DVBKeyEvent


			No


			No


			Supported


			


			


			





			


			DVBLifecycleEvent


			No


			No


			Supported


			


			


			





			5

Scripting languages


			


			


			


			


			





			


			


			ARIB


(profile for the basic service are described in parentheses below)


			ATSC  DASE-1


			DVB-MHP 1.1


			CableLabs-OCAP


			SMPTE DDE1


			Common specifications





			ECMAScript


			 


			


			 


			 


			 


			 


			 





			Native Objects


			 


			


			 


			 


			 


			 


			 





			 


			Global


			Supported (in use)


			Supported


			Supported


			 


			 Supported


			 





			 


			Math


			Supported


			Supported


			Supported


			 


			 Supported


			 





			 


			Object


			Supported (in use)


			Supported


			Supported


			 


			 Supported


			 





			 


			Object.prototype


			Supported (in use)


			Supported


			Supported


			 


			 Supported


			 





			 


			Function


			Supported (in use)


			Supported


			Supported


			 


			 Supported


			 





			 


			Function.prototype


			Supported (in use)


			Supported


			Supported


			 


			 Supported


			 





			 


			Array


			Supported (in use)


			Supported


			Supported


			 


			 Supported


			 





			 


			Array.prototype


			Supported (in use)


			Supported


			Supported


			 


			 Supported


			 





			 


			String


			Supported (in use)


			Supported


			Supported


			 


			 Supported


			 





			 


			String.prototype


			Supported (in use)


			Supported


			Supported


			 


			 Supported


			 





			 


			Boolean


			Supported (in use)


			Supported


			Supported


			 


			 Supported


			 





			 


			Boolean.prototype


			Supported (in use)


			Supported


			Supported


			 


			 Supported


			 





			 


			Number


			Supported (in use)


			Supported


			Supported


			 


			 Supported


			 





			 


			Number.prototype


			Supported (in use)


			Supported


			Supported


			 


			 Supported


			 





			 


			Date


			Supported (in use)


			Supported


			Supported


			 


			 Supported


			 





			 


			Date.prototype


			Supported (in use)


			Supported


			Supported


			 


			 Supported


			 





			 


			Error


			No


			Supported


			Supported


			 


			 Supported


			 





			 


			Error.prototype


			No


			Supported


			Supported


			 


			 Supported


			 





			 


			Regexp


			No


			Supported


			Supported


			 


			 Supported


			 





			 


			Regexp.prototype


			No


			Supported


			Supported


			 


			 Supported


			 





			Broadcasting Extensions to Native Objects


			 


			


			 


			 


			 


			 


			 





			Pseudo Browser Object


			 


			


			 


			 


			 


			 


			 





			(Ureg-related function)


			Ureg[]


			Supported (in use)


			No


			No


			 


			 


			 





			(Greg-related function)


			Greg[]


			Supported


			No


			No


			


			


			





			(EPG-related function)


			epgGetEventStartTime()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			epgGetEventDuration()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			epgTune()


			Supported (in use)


			No


			No


			 


			 


			 





			


			epgTuneToComponent()


			Supported


			No


			


			


			


			





			


			epgTuneToDocument()


			Supported


			No


			


			


			


			





			 


			epgIsReserved()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			epgReserve()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			epgCancelReservation()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			epgRecIsReserved()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			epgRecReserve()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			epgRecCancelReservation()


			Supported (in use)


			No


			No


			 


			 


			 





			(Function related to event group index)


			grpIsReserved()


			Supported


			No


			No


			 


			 


			 





			 


			grpReserve()


			Supported


			No


			No


			 


			 


			 





			 


			grpCancelReservation()


			Supported


			No


			No


			 


			 


			 





			 


			grpRecIsReserved()


			Supported


			No


			No


			 


			 


			 





			 


			grpRecResrve()


			Supported


			No


			No


			 


			 


			 





			 


			grpRecCancelReservation()


			Supported


			No


			No


			 


			 


			 





			 


			grpGetNodeEventList()


			Supported


			No


			No


			 


			 


			 





			 


			grpGetERTNodeName()


			Supported


			No


			No


			 


			 


			 





			 


			grpGetERTNodeDescription()


			Supported


			No


			No


			 


			 


			 





			 


			epgXTune()


			Supported


			No


			No


			 


			 


			 





			(Event series reservation function)


			seriesIsReserved()


			Supported


			No


			No


			 


			 


			 





			 


			seriesReserve()


			Supported


			No


			No


			 


			 


			 





			 


			seriesCancelReservation()


			Supported


			No


			No


			 


			 


			 





			 


			seriesRecIsReserved()


			Supported


			No


			No


			 


			 


			 





			 


			seriesRecResrve()


			Supported


			No


			No


			 


			 


			 





			 


			seriesRecCancelReservation()


			Supported


			No


			No


			 


			 


			 





			(Presentation control function for caption)


			setCCStreamReference()


			Supported


			No


			


			


			


			





			 


			getCCStreamReference()


			Supported


			No


			


			


			


			





			 


			setCCDisplayStatus()


			Supported (in use)


			No


			


			


			


			





			 


			getCCDisplayStatus()


			Supported (in use)


			No


			


			


			


			





			 


			getCCLanguageStatus()


			Supported (in use)


			No


			


			


			


			





			 (Persistent memory function)


			writePersistentString()


			Supported


			No


			No


			 


			 


			 





			 


			writePersistentNumber()


			Supported


			No


			No


			 


			 


			 





			 


			writePersistentArray() 


			Supported (in use)


			No


			No


			 


			 


			 





			


			readPersistentString()


			Supported


			No


			No


			


			


			





			


			readPersistentNumber()


			Supported


			No


			No


			


			


			





			


			readPersistentArray()


			Supported (in use)


			No


			No


			


			


			





			 


			copyPersistent()


			Supported


			No


			No


			 


			 


			 





			 


			getPersistentInfoList()


			Supported


			No


			No


			 


			 


			 





			 


			deletePersistent()


			Supported


			No


			No


			 


			 


			 





			 


			getFreeSpace()


			Supported


			No


			No


			 


			 


			 





			


			setAccessInfoPersistentArray()


			Supported


			No


			No


			


			


			





			


			checkAccessInfoPersistentArray()


			Supported


			No


			No


			


			


			





			


			writePersistentArrayWithAccessCheck()


			Supported


			No


			No


			


			


			





			


			readPersistentArrayWithAccessCheck()


			Supported


			No


			No


			


			


			





			(data storage)


			saveDirAs()


			Supported


			No


			No


			


			


			





			


			saveDir()


			Supported


			No


			No


			


			


			





			


			createDir()


			Supported


			No


			No


			


			


			





			


			getParentDirName()


			Supported


			No


			No


			


			


			





			


			getDirNames()


			Supported


			No


			No


			


			


			





			


			isDirExisting()


			Supported


			No


			No


			


			


			





			


			saveFilesAs()


			Supported


			No


			No


			


			


			





			


			saveFile()


			Supported


			No


			No


			


			


			





			


			getFileNames()


			Supported


			No


			No


			


			


			





			


			isFileExisting()


			Supported


			No


			No


			


			


			





			


			writeArray()


			Supported


			No


			No


			


			


			





			


			readArray()


			Supported


			No


			No


			


			


			





			


			getDirInfo()


			Supported


			No


			No


			


			


			





			


			getFileInfo()


			Supported


			No


			No


			


			


			





			


			getContentSource()


			Supported


			No


			No


			


			


			





			


			getStorageInfo()


			Supported


			No


			No


			


			


			





			


			getCarouselInfo()


			Supported


			No


			No


			


			


			





			


			getModuleInfo()


			Supported


			No


			No


			


			


			





			


			saveCarouselAs()


			Supported


			No


			No


			


			


			





			


			saveCarousel()


			Supported


			No


			No


			


			


			





			


			saveModuleAs()


			Supported


			No


			No


			


			


			





			


			saveModule()


			Supported


			No


			No


			


			


			





			


			saveResourceAs()


			Supported


			No


			No


			


			


			





			


			saveModule()


			Supported


			No


			No


			


			


			





			(Interactive channel function – BASIC procedure)


			connect()


			Supported (in use)


			No


			No


			


			


			





			 


			disconnect()


			Supported (in use)


			No


			No


			


			


			





			 


			sendBinaryData()


			Supported


			No


			No


			


			


			





			 


			receiveBinaryData()


			Supported


			No


			No


			


			


			





			 


			sendTextData()


			Supported (in use)


			No


			No


			


			


			





			 


			receiveTextData()


			Supported (in use)


			No


			No


			


			


			





			(Interactive channel function – Delayed call)


			registerTransmission()


			Supported


			No


			No


			 


			 


			 





			 


			registerTransmissionStatus()


			Supported


			No


			No


			 


			 


			 





			 


			getTransmissionStatus()


			Supported


			No


			No


			 


			 


			 





			


			getDelayedTransmissionDateOverBASIC ()


			Supported


			No


			No


			


			


			





			(Interactive channel function – Large call reception service)


			vote()


			Supported (in use)


			No


			No


			


			


			





			(Interactive channel function – Encryption communication using CAS)


			startCASEncryption()


			Supported (in use)


			No


			No


			


			


			





			


			endCASEncryption()


			Supported (in use)


			No


			No


			


			


			





			 


			transmitWithCASEncryption()


			Supported (in use)


			No


			No


			


			


			





			(Interactive channel function – Communication with secret key encryption without using CAS)


			setEncryptionKey()


			Supported


			No


			No


			


			


			





			 


			beginEncryption()


			Supported


			No


			No


			


			


			





			 


			endEncryption()


			Supported


			No


			No


			


			


			





			(Interactive channel function – TCP/IP)


			connectPPP()


			Supported


			No


			No


			 


			 


			 





			


			connectPPPWithISPParams()


			Supported


			


			


			


			


			





			 


			disconnectPPP()


			Supported


			No


			No


			 


			 


			 





			


			getConnectionType()


			Supported


			No


			No


			


			


			





			


			isIPConnected()


			Supported


			No


			No


			


			


			





			


			saveHttpServerFileAs()


			Supported


			No


			No


			


			


			





			


			saveHttpServerFile()


			Supported


			No


			No


			


			


			





			


			sendHttpServerFileAs()


			Supported


			No


			No


			


			


			





			


			saveFTPServerFileAs()


			Supported


			No


			No


			


			


			





			


			saveFTPServerFile()


			Supported


			No


			No


			


			


			





			


			sendFTPServerFileAs()


			Supported


			No


			No


			


			


			





			


			sendTextMail()


			Supported


			No


			No


			


			


			





			


			transmitTextOverIP()


			Supported


			No


			No


			


			


			








			


			setDelayedTransmissionData()


			Supported


			No


			No


			


			


			





			(Operation control functions)


			reloadActiveDocument()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			getNPT()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			getProgramRelativeTime()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			isBeingBroadcast()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			lockExecution()


			Supported


			No


			No


			 


			 


			 





			 


			unlockExecution()


			Supported


			No


			No


			 


			 


			 





			 


			lockModuleOnMemory()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			UnlockModuleOnMemory()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			setCachePriority()


			Supported (in use)


			No


			No


			 


			 


			 





			


			getTuningLinkageSource()


			Supported


			


			


			


			


			





			


			getTuningLinkageType()


			Supported


			


			


			


			


			





			 


			getLinkSourceServiceStr()


			Supported


			No


			No


			 


			 


			 





			 


			getLinkSourceEventStr()


			Supported


			No


			No


			 


			 


			 





			 


			getIRDID()


			Supported (in use)


			No


			No


			 


			 


			 





			


			getBrowserVersion()


			Supported


			


			


			


			


			





			 


			getProgramID()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			getActiveDocument()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			lockScreen()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			unlockScreen()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			getBrowserSupport()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			launchDocument()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			launchDocumentRestricted()


			Supported


			No


			No


			 


			 


			 





			


			quitDocument()


			Supported


			


			


			


			


			





			


			launchExApp()


			Supported


			


			


			


			


			





			


			getFreeContentsMemory()


			Supported


			


			


			


			


			





			


			isSupportedMedia()


			Supported


			


			


			


			


			





			


			detectComponent()


			Supported


			


			


			


			


			





			


			lockModuleOnMemoryEx()


			Supported


			


			


			


			


			





			


			unlockModuleOnMemoryEx()


			Supported


			


			


			


			


			





			


			unlockAllModuleOnMemory()


			Supported


			


			


			


			


			





			


			getLockedModuleInfo()


			Supported


			


			


			


			


			





			(Sound control of Receiver)


			playRomSound()


			Supported (in use)


			No


			No


			 


			 


			 





			(Timer function)


			sleep()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			setTimeout()


			Supported


			No


			No


			 


			 


			 





			 


			setInterval()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			clearTimer()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			pauseTimer()


			Supported (in use)


			No


			No


			


			


			 





			 


			resumeTimer()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			setCurrentDateMode()


			Supported (in use)


			No


			No


			 


			 


			 





			(External character function)


			loadDRCS()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			unloadDRCS()


			Supported


			No


			No


			 


			 


			 





			(Peripheral Control)


			enumPeripherals()


			Supported


			


			


			


			


			





			


			passXMLDocToPeripheral()


			Supported


			


			


			


			


			





			(Bookmark)


			writeBookmarkArray()


			Supported


			


			


			


			


			





			


			readBookmarkArray()


			Supported


			


			


			


			


			





			


			deleteBookmark ()


			Supported


			


			


			


			


			





			


			lockBookmark()


			Supported


			


			


			


			


			





			


			unlockBookmark()


			Supported


			


			


			


			


			





			


			getBookmarkInfo()


			Supported


			


			


			


			


			





			(Other functions)


			random()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			subDate()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			addDate()


			Supported (in use)


			No


			No


			 


			 


			 





			 


			formatNumber()


			Supported (in use)


			No


			No


			 


			 


			 





			Host Objects


			 


			


			 


			 


			 


			 


			 





			 


			DOM


			


			DOM


			 


			DOM


			 


			 





			Broadcasting Extensions to Host Objects


			 


			


			 


			 


			 


			 


			 





			 


			Binary Table


			Supported (in use)


			No


			No


			 


			 


			 





			 


			CSVTable


			Supported


			No


			No


			 


			 


			 





			 


			 XMLDoc


			Supported


			 


			 


			 


			 


			 








Comparison table for the EE specifications (Package level: Work in progress)



			





			References:


			


			ARIB-AE 


			 ITU-R 6M/xx-E (Under discussion),  ARIB STD-B23 0.3 draft (finally becomes 1.0 )


			





			


			


			ATSC DASE-1


			CS/100-1, CS/100-2, CS/100-3, CS/100-4, CS/100-5, CS/100-6, CS/100-7, CS/100-8


			





			


			


			DVB MHP1.0.2 


			ETSI TS 101812


			





			


			


			OCAP


			ITU-T J.200 (03/2001)


			





			


			


			


			


			





			NOTE - N=Not Suported



Number means a version or level (in case of DASE and OCAP) of the specifications





			


			Package Name


			NS


			ATSC DASE


			DVB MHP


			CableLabs OCAP


			ARIB-AE(ARIB STD-B23)


			Currently common specifications


			Desirable common specifications





			PJAE


			com.sun.awt


			Sun 


			N


			NA


			N


			NA


			


			





			PJAE


			com.sun.lang


			Sun 


			N


			NA


			N


			NA


			


			





			PJAE


			com.sun.util


			Sun 


			N


			NA


			NA


			NA


			


			





			1.1.8


			java.applet


			Sun 


			N


			1.1


			2.0


			NA


			


			





			1.1.8


			java.awt


			Sun


			1 (subset)


			1.0 *1


			1.0 (subset)


			1. 0 *1


			


			





			1.1.8


			java.awt.datatransfer


			Sun 


			N


			Supported?


			


			NA


			


			





			1.1.8


			java.awt.event


			Sun 


			1 (subset)


			1.0


			1.0


			1.0 


			


			





			1.1.8


			java.awt.image


			Sun 


			1


			1.0


			1.0


			1.0 


			


			





			1.1.8


			java.beans


			Sun 


			1 (subset)


			1.0 (subset)


			1.0 (subset)


			(subset)



[Same as MHP]


			


			





			1.1.8


			java.io


			Sun 


			1 (subset)


			1.0


			1.0


			1.0 


			


			





			1.1.8


			java.lang


			Sun 


			1 (+ PJAE extensions)


			1.0 (subset ?)


			1.0


			1.0 
[Same as MHP]


			


			





			1.1.8


			java.lang.reflect


			Sun 


			1 (+ PJAE extensions)


			1.0


			1.0


			1.0 


			


			





			1.1.8


			java.math


			Sun 


			N


			1.0 (subset ?)


			1.0 (subset)


			[Same as MHP]


			


			








			1.1.8


			java.net


			Sun 


			1 (subset)


			1.0


			1.0 (subset)


			1.0  






			


			





			1.1.8


			java.rmi


			Sun 


			N


			1.0 (subset ?)


			NA


			1.0　 



[Same as MHP]


			


			





			1.1.8


			java.rmi.dgc


			Sun 


			N


			NA


			N


			NA


			


			





			1.1.8


			java.rmi.registry


			Sun 


			N


			NA


			N


			NA


			


			





			1.1.8


			java.rmi.server


			Sun 


			N


			NA


			N


			NA


			


			





			PJAE


			java.security


			Sun 


			1 (no code signing support)


			1.0 (subset ?)


			1.0 (subset)


			(Under discussion)



[maybe Same as MHP]


			


			





			PJAE


			java.security.cert


			Sun 


			1 (no code signing support)


			1.0 (subset ?)


			1.0 (subset)


			(Under discussion)



1.0
[maybe Same as MHP]


			


			





			PJAE


			java.security.interfaces


			Sun 


			N


			NA


			N


			NA


			


			





			PJAE


			java.security.spec


			Sun 


			N


			1.0 (subset ?)


			1.0N


			(Under discussion)



1.0 



[maybe Same as MHP]


			


			





			1.1.8


			java.text


			Sun 


			1 (subset)


			1.1 (subset)


			N


			NA


			


			





			1.1.8


			java.util


			Sun 


			1


			1.0


			1.0


			1.0 


			


			





			PJAE


			java.util.jar


			Sun 


			N


			Supported?


			N


			NA 


			


			





			1.1.8


			java.util.zip


			Sun 


			1 (subset)


			1.0 (subset ?)


			1.0(subset)


			1.0 
[Same as MHP]


			


			





			JMF


			javax.media


			Sun 


			1


			1.0


			1.0


			1.0 


			


			





			JMF


			javax.media.protocol


			Sun 


			1 (subset)


			1.0


			1.0


			1,0 


			


			





			JSSE


			javax.net


			Sun 


			N


			1.0


			1.0


			1.0 


			


			





			JSSE


			javax.net.ssl


			Sun 


			N


			1.0


			1.0


			1.0 


			


			





			JSSE


			javax.security.cert


			Sun 


			N


			1.0


			N


			1.0 


			


			





			JavaTV


			javax.tv.carousel


			Sun 


			1


			NA


			N


			NA


			


			





			JavaTV


			javax.tv.graphics


			Sun 


			1


			1.0


			1.0


			1.0 


			


			





			JavaTV


			javax.tv.locator


			Sun 


			1


			1.0


			1.0 (subset)


			1.0 


			


			





			JavaTV


			javax.tv.media


			Sun 


			1


			1.0


			1.0 (subset)


			1.0 


			


			





			JavaTV


			javax.tv.media.protocol


			Sun 


			1


			1.0 (Supported?)


			N


			NA (To be supported if MHP1.0 supports)


			


			





			JavaTV


			javax.tv.net


			Sun 


			1


			1.0


			1.0


			1.0 


			


			





			JavaTV


			javax.tv.service


			Sun 


			1


			1.0


			1.0


			1.0 


			


			





			JavaTV


			javax.tv.service.guide


			Sun 


			1


			1.0


			1.0


			1.0 


			


			





			JavaTV


			javax.tv.service.navigation


			Sun 


			1


			1.0


			1.0


			1.0 


			


			





			JavaTV


			javax.tv.service.selection


			Sun 


			1


			1.0


			1.0


			1.0 


			


			





			JavaTV


			javax.tv.service.transport


			Sun 


			1


			1.0


			1.0 (subset)


			1.0 


			


			





			JavaTV


			javax.tv.util


			Sun 


			1


			1.0


			1.0


			1.0 


			


			





			JavaTV


			javax.tv.xlet


			Sun 


			1


			1.0


			1.0


			1.0 


			


			





			ATSC 


			org.atsc.application


			ATSC


			1


			NA


			N


			NA


			


			





			 


			org.atsc.carousel


			ATSC


			1


			NA


			N


			NA


			


			





			 


			org.atsc.data


			ATSC


			1


			NA


			N


			NA


			


			





			 


			org.atsc.dom


			ATSC


			1


			NA


			N


			NA


			


			





			


			org.atsc.dom.events


			ATSC


			1


			NA


			N


			NA


			


			





			 


			org.atsc.dom.html


			ATSC


			1


			NA


			N


			NA


			


			





			 


			org.atsc.dom.legacy


			ATSC


			1


			NA


			N


			NA


			


			





			 


			org.atsc.dom.views


			ATSC


			1


			NA


			N


			NA


			


			





			 


			org.atsc.graphics


			ATSC


			1


			NA


			N


			NA


			


			





			 


			org.atsc.management


			ATSC


			1


			NA


			N


			NA


			


			





			 


			org.atsc.net


			ATSC


			1


			NA


			N


			NA


			


			





			 


			org.atsc.preferences


			ATSC


			1


			NA


			N


			NA


			


			





			 


			org.atsc.registry


			ATSC


			1


			NA


			N


			NA


			


			





			 


			org.atsc.security


			ATSC


			1


			NA


			N


			NA


			


			





			 


			org.atsc.si


			ATSC


			1


			NA


			1.0


			NA


			


			





			 


			org.atsc.system


			ATSC


			1


			NA


			N


			NA


			


			





			 


			org.atsc.trigger


			ATSC


			1


			NA


			1.0


			NA


			


			





			 


			org.atsc.user


			ATSC


			1


			NA


			N


			NA


			


			





			 


			org.atsc.xlet


			ATSC


			1


			NA


			N


			NA


			


			





			DAVIC 


			org.davic.awt


			DAVIC


			N


			1.0 (Supported?)


			N


			NA (To be supported if MHP1.0 supports)


			


			





			 


			org.davic.media


			DAVIC


			1 (subset)


			1.0


			1.0 (subset)


			1.0 


			


			





			 


			org.davic.mpeg


			DAVIC


			N


			1.0


			1.0


			(Under discussion)



1.0 (subset ?) 
[maybe not support  NotAuthorizedException,NotAuthorizedInterface]


			


			





			


			org.davic.mpeg.dvb


			DAVIC


			N


			1.0


			N


			(Under discussion)



1.0 
[Maybe Same as MHP]


			


			





			


			org.davic.mpeg.sections


			DAVIC


			N


			1.0


			1.0


			1.0 


			


			





			 


			org.davic.net


			DAVIC


			N


			1.0


			N


			1.0 /


			


			





			 


			org.davic.net.ca


			DAVIC


			N


			1.0


			N


			NA 


			


			





			 


			org.davic.net.dvb


			DAVIC


			N


			1.0


			1N


			NA 


			


			





			 


			org.davic.net.tuning


			DAVIC


			N


			1.0


			1.0


			1.0 


			


			





			 


			org.davic.resources


			DAVIC


			1 (subset)


			1.0


			1.0


			1.0 


			


			





			DVB


			org.dvb.application


			DVB


			N


			1.0


			1.0


			1.0 


			


			





			 


			org.dvb.dsmcc


			DVB


			N


			1.0


			1.0


			1.0 
[Adding semantics for Data Carousel]


			


			





			 


			org.dvb.event


			DVB


			N


			1.0


			1.0


			1.0 


			


			





			 


			org.dvb.io.ixc


			DVB


			N


			1.0


			1.0


			1.0 


			


			





			 


			org.dvb.io.persistent


			DVB


			N


			1.0


			1.0


			1.0 


			


			





			 


			org.dvb.lang


			DVB


			N


			1.0


			1.0


			1.0 


			


			





			 


			org.dvb.media


			DVB


			N


			1.0


			1.0


			1.0 


			


			





			 


			org.dvb.net


			DVB


			N


			1.0


			1.0


			1.0 


			


			





			 


			org.dvb.net.ca


			DVB


			N


			1.0


			N


			NA 


			


			





			 


			org.dvb.net.rc


			DVB


			N


			1.0


			1.0


			1.0 
[ARIB defined extension of RCInterface in jp.or.arib.tv.net.rc]


			


			





			 


			org.dvb.net.tuning


			DVB


			N


			1.0


			1.0


			1.0 (subset) 
[Only use TunerPermission]


			


			





			 


			org.dvb.si


			DVB


			N


			1.0


			N


			NA


			


			





			 


			org.dvb.test


			DVB


			N


			1.0


			1.0


			1.0 


			


			





			 


			org.dvb.ui


			DVB


			N


			1.0


			1.0


			1.0 


			


			





			 


			org.dvb.user


			DVB


			N


			1.0


			1.0


			1.0 


			


			





			HAVi API


			org.havi.ui


			HAVi


			1


			1.0


			1.0


			1.0 


			


			





			 


			org.havi.ui.event


			HAVi


			1


			1.0


			1.0


			1.0 


			


			





			OCAP 


			org.ocap.application


			CableLabs


			N


			NA


			1.0


			NA


			


			





			 


			org.ocap.event 


			CableLabs


			N


			NA


			1.0


			NA


			


			





			


			org.ocap.hardware


			CableLabs


			N


			NA


			1.0


			NA


			


			





			


			org.ocap.hardware.pod


			CableLabs


			N


			NA


			1.0


			NA


			


			





			


			org.ocap.media


			CableLabs


			N


			NA


			1.0


			NA


			


			





			


			org.ocap.resource


			CableLabs


			N


			NA


			1.0


			NA


			


			





			


			org.ocap.service


			CableLabs


			N


			NA


			1.0


			NA


			


			





			


			org.ocap.system


			CableLabs


			N


			NA


			1.0


			NA


			


			





			


			org.ocap.system.error


			CableLabs


			N


			NA


			1.0


			NA


			


			





			


			org.ocap.ui.event


			CableLabs


			N


			NA


			1.0


			NA


			


			





			


			org.ocap.registry


			CableLabs


			N


			NA


			1.0


			NA


			


			





			W3C DOM API


			org.w3c.dom


			W3C


			1


			1.1


			2.0


			NA 


			


			





			


			org.w3c.dom.css


			W3C


			1 (subset)


			1.1


			2.0


			NA 


			


			





			  


			org.w3c.dom.events


			W3C


			1


			1.1


			2.0


			NA 


			


			





			  


			org.w3c.dom.html


			W3C


			N


			1.1


			2.0


			NA 


			


			





			


			org.w3c.dom.html2


			W3C


			1 (subset)


			?


			?


			NA 


			


			





			  


			org.w3c.dom.stylesheets


			W3C


			1


			1.1


			2.0


			NA 


			


			





			  


			org.w3c.dom.views


			W3C


			1


			1.1


			2.0


			NA 


			


			





			ARIB


			jp.or.arib.tv.si


			ARIB


			N


			NA


			N


			1.0 


			


			





			


			jp.or.arib.tv.media


			ARIB


			N


			NA


			N


			1.0 


			


			





			


			jp.or.arib.tv.net


			ARIB


			N


			NA


			N


			1.0 


			


			





			


			jp.or.arib.tv.ui


			ARIB


			N


			NA


			N


			1.0 


			


			





			


			


			


			


			


			


			


			


			








			


			ARIB-AE
(ARIB STD-B23)






			ATSC DASE


			DVB MHP


			CableLabs-OCAP


			Currently common specifications


			Desirable common specifications





			PJAE Core


			 


			 


			 


			 


			 


			 





			State Model


			[very close to MHP]


			for Xlet:
Xlet is same as JavaTV1.0, except that application may have multiple Xlets.


			for Xlet:
“Paused” state is allowed not to release any shared resources.


			[very close to MHP]


			 


			 





			AWT


			[very close to MHP]



ARIB-AE added MNG for Image.


			Deprecated methods  not supported. Excludes widgets and other non-TV functionality. GIF not supported.


			GIF is not supported. 
MHP added MPEG-2 I-Frames for Image Types. *4


			 [very close to MHP]


			 


			 





			Security Packages


			 [Under discussion]



Close to MHP, but ARIB-AE needs harmonization with ARIB STD-B25.


			Subset of java.security.* of Java2.


			Subset of java.security.* of Java2. *3
TLS/SSL capability defined in JSSE is mandatory supported in Interactive Broadcast Profile 1.


			 [very close to MHP]


			 


			 





			System Properties


			MHP’s property names are supported.



Several ARIB dependent property names may be defined in future.



STD-B23 1.0 only EE.


			Several DASE dependent property names are defined in CS/100-3, Annex C.


			12 MHP specific property names are defined, like “mhp.profile.enhanced_broacast”.


			OCAP 1.0 EE only, OCAP 2.0 PE and EE


			 


			 





			Supported CES(Character Encoding Scheme)


			EUC, 8bit, UTF-16



UTF-8


			ISO Latin1,
UTF-8
Referring Unicode 3.0


			UTF-8


			 [very close to MHP]


			 


			 





			Supported CCS(Coded Character Set)


			Japanese character set defined in BML (B24). It nearly corresponds to Unicode 3.2, added ARIB Specific Characters (refer to STD-B24 Vol.1part2 Table 7-4(1)~(8))  



Using Priavate User Area for insufficient characters of Unicode2.0, until MHP refers Unicode 3.x. 


			ISO Latin1
Referring Unicode 3.0


			Looks like CCS is based on Unicode 2.0. Subset of ISO Latin1, subset of Latin Extended-A, and subset of Latin Extended-B


			 [very close to MHP]


			 


			 





			Supported Locales


			Japanese


			English, French and Spanish used in U.S., Canada, and Mexico.


			Defined in profiles


			 


			 


			 





			JMF


			Referring JMF1.0


			Referring JMF 1.0


			Referring JMF1.0
Cache and Gain controls inside a receiver are not reliable


			 [very close to MHP]


			 


			 








			JavaTV


			Very close to MHP, but DVB Subtitle and Teletext are not supported.
ARIB Data carousel and ARIB caption/superimpose are considered to be supported.



ARIB_SI should be  added to SIInformationType.


			- 4 built-in data sources are added into javax.tv.media.protocol for data-piping, non-flow controlled download, and close captions.
- 3 built-in media player, i.e., data format, are added(video/mpeg, video/mpv, audio/ac3).


			-MPEG-2 Video, MPEG-1/2 Audio characterized in ETR 154 and DVB Subtitle and Teletext are considered to be supported. *4


			 [very close to MHP]


			 


			 





			org.davic.media package


			 [very close to MHP]


but ARIB added extension for signaling that the main audio language has changed. (it is jp.or.arib.tv.media)


			Explicitly defines subset without reference to DAVIC specifications. See CS/100-3, Section 5.1.1.2.5.


			Its subset  *2


			 [very close to MHP]


			 


			 





			Screen Resolution


			1920 x 1080 (16:9),
 1280 x 720 (16:9), 
 960 x 540 (16:9),
720 x 480 (16:9, 4:3)


			Graphics Plane:
640x480 (required). 1920x1080, 1280x720 and 960x540 (optional)


			720x576(16:9,4:3)






			


			


			





			Transmission


			Data carousel or Object cariusel. Signalling of AIT is different from MHP.



IP-multicast via Broadcast channel   may be optional.


			Data carousel or Object carousel. Use application/dase as application metadata combined with A/90 signalling.


			Object Carousel


			Object Carousel


			


			





			Return Channel Type


			ARIB Specific RCInterface defined in jp.or.arib.tv.net.rc



Mainly extensions for Mobile Connection(CDMA, PDC, PIAFS,etc…) 


			


			MHP defined CATV, DECT, ISDN, LMDS, MATV, PSTN, RCS.


			


			


			





			*1: 
Many classes of java.awt package are omitted or modified from original PJAE1.2. The omitted java.awt.Panel class makes it difficult to support applet usually called by ordinal Web pages, for it is the super class of java.awt.Applet class.





			*2:

MediaLocator class should be included in JMF, not in org.davic.media package.





			*3: 
java.security.UnresolvedPermissionCollection class not found in java.security class documentation of J2SE.





			*4: 
Content-type is not clearly written.





			





			Other items to be considered:





			l 
Internationalization





			
It should be considered whether java.awt.font.Textlayout class and java.awt.font.LineBreakMeasurer class which are introduced since Java2.








Comparison table for the EE specifications (Class level: Work in progress)



			C=Constrained/Clarified


			*=Not required by GEM 1.0


			


			


			


			


			





			N=Not Required


			**=being replaced by org.ocap.si (OpenCable ECR 02-0280)


			


			


			


			


			





			R=Required


			***OpenCable ECN 02-0267


			


			


			


			


			





			S=Subsetted


			(1.1)=Required by MHP1.1


			


			


			


			


			





			X=Under consideration


			


			


			


			


			


			





			


			


			


			


			


			


			





			Package


			Type Name


			DASE-1


			OCAP 1.0


			MHP


			ARIB-AE


			GEM1.0





			com.sun.awt


			ActionInputPreferred


			N


			N


			N


			N


			N





			com.sun.awt


			KeyboardInputPreferred


			N


			N


			N


			N


			N





			com.sun.awt


			NoInputPreferred


			N


			N


			N


			N


			N





			com.sun.awt


			PositionalInputPreferred


			N


			N


			N


			N


			N





			com.sun.lang


			UnsupportedOperationException


			N


			N


			N


			N


			N





			com.sun.util


			PTimer


			N


			N


			N


			N


			N





			com.sun.util


			PTimerSpec


			N


			N


			N


			N


			N





			com.sun.util


			PTimerScheduleFailedException


			N


			N


			N


			N


			N





			com.sun.util


			PTimerWentOffEvent


			N


			N


			N


			N


			N





			com.sun.util


			PTimerWentOffListener


			N


			N


			N


			N


			N





			java.applet


			Applet


			N


			N


			R(1.1)


			N


			N*





			java.applet


			AppletContext


			N


			N


			R(1.1)


			N


			N*





			java.applet


			AppletStub


			N


			N


			R(1.1)


			N


			N*





			java.applet


			AudioClip


			N


			N


			R(1.1)


			N


			N*





			java.awt


			Color


			C


			R


			R


			R


			R





			java.awt


			Dimension


			C


			R


			R


			R


			R





			java.awt


			Image


			C


			R


			R


			R


			R





			java.awt


			Insets


			C


			R


			R


			R


			R





			java.awt


			Button


			N


			N


			N?


			N?


			N?





			java.awt


			Canvas


			N


			N


			N?


			N?


			N?





			java.awt


			Checkbox


			N


			N


			N?


			N?


			N?





			java.awt


			CheckboxGroup


			N


			N


			N?


			N?


			N?





			java.awt


			CheckboxMenuItem


			N


			N


			N?


			N?


			N?





			java.awt


			Choice


			N


			N


			N?


			N?


			N?





			java.awt


			Dialog


			N


			N


			N?


			N?


			N?





			java.awt


			Event


			N


			N


			N?


			N?


			N?





			java.awt


			FileDialog


			N


			N


			N?


			N?


			N?





			java.awt


			Frame


			N


			N


			N?


			N?


			N?





			java.awt


			GridBagLayoutInfo


			N


			N


			N?


			N?


			N?





			java.awt


			Label


			N


			N


			N?


			N?


			N?





			java.awt


			List


			N


			N


			N?


			N?


			N?





			java.awt


			Menu


			N


			N


			N?


			N?


			N?





			java.awt


			MenuBar


			N


			N


			N?


			N?


			N?





			java.awt


			MenuComponent


			N


			N


			N?


			N?


			N?





			java.awt


			MenuContainer


			N


			N


			N?


			N?


			N?





			java.awt


			MenuItem


			N


			N


			N?


			N?


			N?





			java.awt


			MenuShortcut


			N


			N


			N?


			N?


			N?





			java.awt


			Panel


			N


			N


			N?


			N?


			N?





			java.awt


			PopupMenu


			N


			N


			N?


			N?


			N?





			java.awt


			PrintGraphics


			N


			N


			N?


			N?


			N?





			java.awt


			PrintJob


			N


			N


			N?


			N?


			N?





			java.awt


			Scrollbar


			N


			N


			N?


			N?


			N?





			java.awt


			ScrollPane


			N


			N


			N?


			N?


			N?





			java.awt


			SystemColor


			N


			N


			N?


			N?


			N?





			java.awt


			TextArea


			N


			N


			N?


			N?


			N?





			java.awt


			TextComponent


			N


			N


			N?


			N?


			N?





			java.awt


			TextField


			N


			N


			N?


			N?


			N?





			java.awt


			Window


			N


			N


			N?


			N?


			N?





			java.awt


			AWTPermission


			R


			N


			R


			R


			R





			java.awt


			Adjustable


			R


			R


			R


			R


			R





			java.awt


			AWTError


			R


			R


			R


			R


			R





			java.awt


			AWTException


			R


			R


			R


			R


			R





			java.awt


			Cursor


			R


			R


			R


			R


			R





			java.awt


			EventQueue


			R


			R


			R


			R


			R





			java.awt


			FlowLayout


			R


			R


			R


			R


			R





			java.awt


			GridBagConstraints


			R


			R


			R


			R


			R





			java.awt


			GridLayout


			R


			R


			R


			R


			R
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			org.atsc.preferences


			LanguagePreference


			R


			N


			N


			N


			N





			org.atsc.preferences


			LanguageScope


			R


			N


			N


			N


			N





			org.atsc.preferences


			PersonalDataPreference


			R


			N


			N


			N


			N





			org.atsc.preferences


			Preference


			R


			N


			N


			N


			N





			org.atsc.preferences


			PreferenceChangeCause


			R


			N


			N


			N


			N





			org.atsc.preferences


			PreferenceChangeEvent


			R


			N


			N


			N


			N





			org.atsc.preferences


			PreferenceChangeListener


			R


			N


			N


			N


			N





			org.atsc.preferences


			PreferenceNames


			R


			N


			N


			N


			N





			org.atsc.preferences


			PreferencePermission


			R


			N


			N


			N


			N





			org.atsc.preferences


			PreferenceRegistryEvent


			R


			N


			N


			N


			N





			org.atsc.preferences


			RatingPreference


			R


			N


			N


			N


			N





			org.atsc.registry


			Registry


			R


			N


			N


			N


			N





			org.atsc.registry


			RegistryChangeCause


			R


			N


			N


			N


			N





			org.atsc.registry


			RegistryChangeEvent


			R


			N


			N


			N


			N





			org.atsc.registry


			RegistryChangeListener


			R


			N


			N


			N


			N





			org.atsc.registry


			RegistryFactory


			R


			N


			N


			N


			N





			org.atsc.registry


			RegistryType


			R


			N


			N


			N


			N





			org.atsc.security


			AccessDeniedException


			R


			N


			N


			N


			N





			org.atsc.security


			AtscAllPermission


			R


			N


			N


			N


			N





			org.atsc.security


			AtscPermission


			R


			N


			N


			N


			N





			org.atsc.security


			HAViPermission


			R


			N


			N


			N


			N





			org.atsc.si


			AtscLocator


			R


			R**


			N


			N


			N





			org.atsc.si


			AtscService


			R


			R**


			N


			N


			N





			org.atsc.si


			MPEGLocator


			R


			R**


			N


			N


			N





			org.atsc.si


			NVODReference


			R


			R**


			N


			N


			N





			org.atsc.si


			TimeShiftedService


			R


			R**


			N


			N


			N





			org.atsc.si.descriptor


			*


			


			R**


			N


			N


			N





			org.atsc.system


			Receiver


			R


			N


			N


			N


			N





			org.atsc.system


			ReceiverPropertyNames


			R


			N


			N


			N


			N





			org.atsc.trigger


			TriggerEvent


			R


			N


			N


			N


			N





			org.atsc.trigger


			TriggerListener


			R


			N


			N


			N


			N





			org.atsc.trigger


			TriggerSource


			R


			N


			N


			N


			N





			org.atsc.user


			UserRegistry


			C


			N


			N


			N


			N





			org.atsc.user


			InvalidCapabilityException


			R


			N


			N


			N


			N





			org.atsc.user


			InvalidUserException


			R


			N


			N


			N


			N





			org.atsc.user


			UserCapabilities


			R


			N


			N


			N


			N





			org.atsc.user


			UserChangeCause


			R


			N


			N


			N


			N





			org.atsc.user


			UserPermission


			R


			N


			N


			N


			N





			org.atsc.user


			UserProfile


			R


			N


			N


			N


			N





			org.atsc.user


			UserRegistryEvent


			R


			N


			N


			N


			N





			org.atsc.xlet


			XletRegistry


			C


			N


			N


			N


			N





			org.atsc.xlet


			InvalidXletException


			R


			N


			N


			N


			N





			org.atsc.xlet


			XletAlreadyRegisteredException


			R


			N


			N


			N


			N





			org.atsc.xlet


			XletAvailabilityException


			R


			N


			N


			N


			N





			org.atsc.xlet


			XletChangeCause


			R


			N


			N


			N


			N





			org.atsc.xlet


			XletComponentPresenterProxy


			R


			N


			N


			N


			N





			org.atsc.xlet


			XletContextExt


			R


			N


			N


			N


			N





			org.atsc.xlet


			XletInformation


			R


			N


			N


			N


			N





			org.atsc.xlet


			XletNotRegisteredException


			R


			N


			N


			N


			N





			org.atsc.xlet


			XletPermission


			R


			N


			N


			N


			N





			org.atsc.xlet


			XletProxy


			R


			N


			N


			N


			N





			org.atsc.xlet


			XletRegistryEvent


			R


			N


			N


			N


			N





			org.davic.media


			LanguageControl


			C


			R


			R


			R


			R





			org.davic.media


			SubtitlingLanguageControl


			R


			N*


			R


			R


			N





			org.davic.media


			AudioLanguageControl


			R


			R


			R


			R


			R





			org.davic.media


			LanguageNotAvailableException


			R


			R


			R


			R


			R





			org.davic.media


			MediaPresentedEvent


			R


			R


			R


			R


			R





			org.davic.media


			NotAuthorizedException


			R


			R


			R


			R


			R





			org.davic.media


			FreezeControl


			N


			R


			R


			R


			R





			org.davic.media


			MediaFreezeException


			N


			R


			R


			R


			R





			org.davic.media


			MediaLocator


			N


			R


			R


			R


			R





			org.davic.media


			MediaTimePositionChangedEvent


			N


			R


			R


			R


			R





			org.davic.media


			MediaTimePositionControl


			N


			R


			R


			R


			R





			org.davic.media


			NotAuthorizedMediaException


			N


			R


			R


			R


			R





			org.davic.media


			ResourceReturnedEvent


			N


			R


			R


			R


			R





			org.davic.media


			ResourceWindrawnEvent


			N


			R


			R


			R


			R





			org.davic.mpeg


			ApplicationOrigin


			N


			R


			R


			R


			R





			org.davic.mpeg


			ElementaryStream


			N


			R


			R


			R


			R





			org.davic.mpeg


			NotAuthorizedException


			N


			R


			R


			X


			N





			org.davic.mpeg


			NotAuthorizedInterface


			N


			R


			R


			X


			N





			org.davic.mpeg


			ObjectUnavailableException


			N


			R


			R


			R


			R





			org.davic.mpeg


			ResourceException


			N


			R


			R


			R


			R





			org.davic.mpeg


			Service


			N


			R


			R


			R


			R





			org.davic.mpeg


			TransportStream


			N


			R


			R


			R


			R





			org.davic.mpeg


			TuningException


			N


			R


			R


			R


			R





			org.davic.mpeg.dvb


			DvbElementaryStream


			N


			R


			R


			X


			N





			org.davic.mpeg.dvb


			DvbService


			N


			R


			R


			X


			N





			org.davic.mpeg.dvb


			DvbTransportStream


			N


			R


			R


			X


			N





			org.davic.mpeg.sections


			ConnectionLostException


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			EndOfFilteringEvent


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			FilteringInterruptedException


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			FilterResourceException


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			FilterResourcesAvailableEvent


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			ForcedDisconnectedEvent


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			IllegalFilterDefinitionException


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			IncompleteFilteringEvent


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			InvalidSourceException


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			NoDataAvailableException


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			RingSectionFilter


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			Section


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			SectionAvailableEvent


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			SectionFilter


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			SectionFilterEvent


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			SectionFilterException


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			SectionFilterGroup


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			SectionFilterListener


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			SimpleSectionFilter


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			TableSectionFilter


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			TimeOutEvent


			N


			R


			R


			R


			R





			org.davic.mpeg.sections


			VersionChangeDetectedEvent


			N


			R


			R


			R


			R





			org.davic.net


			InvalidLocatorException


			N


			R


			R


			R


			R*





			org.davic.net


			Locator


			N


			R


			R


			R


			R





			org.davic.net


			TransportDependentLocator


			N


			R


			R


			R


			R*





			org.davic.net.ca


			BufferFullException


			N


			N


			R


			N


			N





			org.davic.net.ca


			CAEvent


			N


			N


			R


			N


			N





			org.davic.net.ca


			CAException


			N


			N


			R


			N


			N





			org.davic.net.ca


			CAListener


			N


			N


			R


			N


			N





			org.davic.net.ca


			CAMessage


			N


			N


			R


			N


			N





			org.davic.net.ca


			CAModule


			N


			N


			R


			N


			N





			org.davic.net.ca


			CAModuleManager


			N


			N


			R


			N


			N





			org.davic.net.ca


			CloseMMIEvent


			N


			N


			R


			N


			N





			org.davic.net.ca


			DescramblerEvent


			N


			N


			R


			N


			N





			org.davic.net.ca


			DescramblerListener


			N


			N


			R


			N


			N





			org.davic.net.ca


			DescramblerProxy


			N


			N


			R


			N


			N





			org.davic.net.ca


			DescramblingStartedEvent


			N


			N


			R


			N


			N





			org.davic.net.ca


			DescramblingStoppedEvent


			N


			N


			R


			N


			N





			org.davic.net.ca


			Enquiry


			N


			N


			R


			N


			N





			org.davic.net.ca


			InvalidSetException


			N


			N


			R


			N


			N





			org.davic.net.ca


			List


			N


			N


			R


			N


			N





			org.davic.net.ca


			Menu


			N


			N


			R


			N


			N





			org.davic.net.ca


			MessageEvent


			N


			N


			R


			N


			N





			org.davic.net.ca


			MessageListener


			N


			N


			R


			N


			N





			org.davic.net.ca


			MMIActiveEvent


			N


			N


			R


			N


			N





			org.davic.net.ca


			MMIEvent


			N


			N


			R


			N


			N





			org.davic.net.ca


			MMIInactiveEvent


			N


			N


			R


			N


			N





			org.davic.net.ca


			MMIListener


			N


			N


			R


			N


			N





			org.davic.net.ca


			MMIListenerAlreadyRegisteredException


			N


			N


			R


			N


			N





			org.davic.net.ca


			MMIObject


			N


			N


			R


			N


			N





			org.davic.net.ca


			ModuleBusyException


			N


			N


			R


			N


			N





			org.davic.net.ca


			ModuleRemovedEvent


			N


			N


			R


			N


			N





			org.davic.net.ca


			ModuleResourceNonExistentException


			N


			N


			R


			N


			N





			org.davic.net.ca


			ModuleResourceVersionTooLowException


			N


			N


			R


			N


			N





			org.davic.net.ca


			ModuleResponseEvent


			N


			N


			R


			N


			N





			org.davic.net.ca


			ModuleStateChangedEvent


			N


			N


			R


			N


			N





			org.davic.net.ca


			ModuleUnavailableException


			N


			N


			R


			N


			N





			org.davic.net.ca


			NewModuleEvent


			N


			N


			R


			N


			N





			org.davic.net.ca


			NoCapacityException


			N


			N


			R


			N


			N





			org.davic.net.ca


			NoFreeCapacityException


			N


			N


			R


			N


			N





			org.davic.net.ca


			NotTunedException


			N


			N


			R


			N


			N





			org.davic.net.ca


			PIDChangeEvent


			N


			N


			R


			N


			N





			org.davic.net.ca


			SessionClosedEvent


			N


			N


			R


			N


			N





			org.davic.net.ca


			SessionOpenedEvent


			N


			N


			R


			N


			N





			org.davic.net.ca


			StartMMIEvent


			N


			N


			R


			N


			N





			org.davic.net.ca


			Text


			N


			N


			R


			N


			N





			org.davic.net.ca


			TuneRequestEvent


			N


			N


			R


			N


			N





			org.davic.net.ca


			UnknownSessionException


			N


			N


			R


			N


			N





			org.davic.net.dvb


			DvbLocator


			N


			N


			R


			N


			N





			org.davic.net.dvb


			DvbNetworkBoundLocator


			N


			N


			R


			N


			N*





			org.davic.net.tuning


			DeliverySystemType


			N


			R


			R


			R


			R





			org.davic.net.tuning


			IncorrectLocatorException


			N


			R


			R


			R


			R





			org.davic.net.tuning


			NetworkInterface


			N


			R


			R


			R


			R





			org.davic.net.tuning


			NetworkInterfaceController


			N


			R


			R


			R


			R





			org.davic.net.tuning


			NetworkInterfaceEvent


			N


			R


			R


			R


			R





			org.davic.net.tuning


			NetworkInterfaceException


			N


			R


			R


			R


			R





			org.davic.net.tuning


			NetworkInterfaceListener


			N


			R


			R


			R


			R





			org.davic.net.tuning


			NetworkInterfaceManager


			N


			R


			R


			R


			R





			org.davic.net.tuning


			NetworkInterfaceReleasedEvent


			N


			R


			R


			R


			R





			org.davic.net.tuning


			NetworkInterfaceReservedEvent


			N


			R


			R


			R


			R





			org.davic.net.tuning


			NetworkInterfaceTuningEvent


			N


			R


			R


			R


			R





			org.davic.net.tuning


			NetworkInterfaceTuningOverEvent


			N


			R


			R


			R


			R





			org.davic.net.tuning


			NoFreeInterfaceException


			N


			R


			R


			R


			R





			org.davic.net.tuning


			NotOwnerException


			N


			R


			R


			R


			R





			org.davic.net.tuning


			NotTunedException


			N


			R


			R


			R


			R





			org.davic.net.tuning


			StreamNotFoundException


			N


			R


			R


			R


			R





			org.davic.net.tuning


			StreamTable


			N


			R


			R


			R


			R





			org.davic.resources


			ResourceClient


			R


			R


			R


			R


			R





			org.davic.resources


			ResourceProxy


			R


			R


			R


			R


			R





			org.davic.resources


			ResourceServer


			R


			R


			R


			R


			R





			org.davic.resources


			ResourceStatusEvent


			R


			R


			R


			R


			R





			org.davic.resources


			ResourceStatusListener


			R


			R


			R


			R


			R





			org.dvb.application


			AppAttributes


			N


			R


			R


			R


			R





			org.dvb.application


			AppIcon


			N


			R


			R


			R


			R





			org.dvb.application


			AppID


			N


			R


			R


			R


			R





			org.dvb.application


			AppProxy


			N


			R


			R


			R


			R





			org.dvb.application


			AppsControlPermission


			N


			R


			R


			R


			R





			org.dvb.application


			AppsDatabase


			N


			R


			R


			R


			R





			org.dvb.application


			AppsDatabaseEvent


			N


			R


			R


			R


			R





			org.dvb.application


			AppsDatabaseEventListener


			N


			R


			R


			R


			R





			org.dvb.application


			AppsDatabaseFilter


			N


			R


			R


			R


			R





			org.dvb.application


			AppStateChangeEvent


			N


			R


			R


			R


			R





			org.dvb.application


			AppStateChangeEventListener


			N


			R


			R


			R


			R





			org.dvb.application


			CurrentServiceFilter


			N


			R


			R


			R


			R





			org.dvb.application


			DVBHTMLProxy


			N


			R


			R


			R


			R





			org.dvb.application


			DVBJProxy


			N


			R


			R


			R


			R





			org.dvb.application


			IllegalProfileParameterException


			N


			R


			R


			R


			R





			org.dvb.application


			LanguageNotAvailableException


			N


			R


			R


			R


			R





			org.dvb.application


			RunningApplicationsFilter


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			AsynchronousLoadingEvent


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			AsynchronousLoadingEventListener


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			DSMCCException


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			DSMCCObject


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			DSMCCStream


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			DSMCCStreamEvent


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			IllegalObjectTypeException


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			InsufficientResourcesException


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			InvalidAddressException


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			InvalidFormatEvent


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			InvalidFormatException


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			InvalidPathnameEvent


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			InvalidPathNameException


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			LoadingAbortedEvent


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			MPEGDeliveryErrorEvent


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			MPEGDeliveryException


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			NotEntitledEvent


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			NotEntitledException


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			NothingToAbortException


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			NotLoadedException


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			NPTDiscontinuityEvent


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			NPTListener


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			NPTPresentEvent


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			NPTRate


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			NPTRateChangeEvent


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			NPTRemovedEvent


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			NPTStatusEvent


			N


			R


			R


			R


			R





			org.dvb.dsmcc


			ObjectChangeEvent


			N
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			org.havi.ui.event


			HFocusEvent


			R


			R


			R


			R


			R





			org.havi.ui.event


			HFocusListener


			R


			R


			R


			R


			R





			org.havi.ui.event


			HItemEvent


			R


			R


			R


			R


			R





			org.havi.ui.event


			HItemListener


			R


			R


			R


			R


			R





			org.havi.ui.event


			HKeyCapabilities


			R


			R


			R


			R


			R





			org.havi.ui.event


			HKeyEvent


			R


			R


			R


			R


			R





			org.havi.ui.event


			HKeyListener


			R


			R


			R


			R


			R





			org.havi.ui.event


			HMouseCapabilities


			R


			R


			R


			R


			R





			org.havi.ui.event


			HRcCapabilities


			R


			R


			R


			R


			R





			org.havi.ui.event


			HRcEvent


			R


			R


			R


			R


			R





			org.havi.ui.event


			HScreenConfigurationEvent


			R


			R


			R


			R


			R





			org.havi.ui.event


			HScreenConfigurationListener


			R


			R


			R


			R


			R





			org.havi.ui.event


			HScreenDeviceReleasedEvent


			R


			R


			R


			R


			R





			org.havi.ui.event


			HScreenDeviceReservedEvent


			R


			R


			R


			R


			R





			org.havi.ui.event


			HScreenLocationModifiedEvent


			R


			R


			R


			R


			R





			org.havi.ui.event


			HScreenLocationModififedListener


			R


			R


			R


			R


			R





			org.havi.ui.event


			HTextEvent


			R


			R


			R


			R


			R





			org.havi.ui.event


			HTextListener


			R


			R


			R


			R


			R





			org.ocap.application


			AppControlCode


			N


			R


			N


			N


			N





			org.ocap.application


			AppFilter


			N


			R


			N


			N


			N





			org.ocap.application


			AppFilterHandler


			N


			R


			N


			N


			N





			org.ocap.application


			AppManagerProxy


			N


			R


			N


			N


			N





			org.ocap.application


			AppPattern


			N


			R


			N


			N


			N





			org.ocap.application


			AppRegistrar


			N


			R


			N


			N


			N





			org.ocap.application


			AppSignalHandler


			N


			R


			N


			N


			N





			org.ocap.application


			GetAppPermissionsParam


			N


			R


			N


			N


			N





			org.ocap.application


			OcapAppAttributes


			N


			R


			N


			N


			N





			org.ocap.application


			OcapLocator


			N


			R


			N


			N


			N





			org.ocap.application


			SecurityPolicyHandler


			N


			R


			N


			N


			N





			org.ocap.event


			EventManager


			N


			R


			N


			N


			N





			org.ocap.event


			OverallRepository


			N


			R


			N


			N


			N





			org.ocap.event


			RepositoryDescriptor


			N


			R


			N


			N


			N





			org.ocap.event


			UserEvent


			N


			R


			N


			N


			N





			org.ocap.event


			UserEventFilter


			N


			R


			N


			N


			N





			org.ocap.event


			UserEventListener


			N


			R


			N


			N


			N





			org.ocap.event


			UserEventRepository


			N


			R


			N


			N


			N








			org.ocap.hardware


			CopyControl


			N


			R


			N


			N


			N





			org.ocap.hardware


			EnumerationVideoOutputPort


			N


			R


			N


			N


			N





			org.ocap.hardware


			HardwareEntry


			N


			R


			N


			N


			N





			org.ocap.hardware


			HardwareRegistry


			N


			R


			N


			N


			N





			org.ocap.hardware


			HardwareRegistryEvent


			N


			R


			N


			N


			N





			org.ocap.hardware


			HardwareRegistryException


			N


			R


			N


			N


			N





			org.ocap.hardware


			HardwareRegistryListener


			N


			R


			N


			N


			N





			org.ocap.hardware


			Host


			N


			R


			N


			N


			N





			org.ocap.hardware


			VideoOutputPort


			N


			R


			N


			N


			N





			org.ocap.hardware.pod


			POD


			N


			R


			N


			N


			N





			org.ocap.hardware.pod


			PODApplication


			N


			R


			N


			N


			N





			org.ocap.media


			ClosedCaptioningControl


			N


			R


			N


			N


			N





			org.ocap.media


			ClosedCaptioningEvent


			N


			R


			N


			N


			N





			org.ocap.media


			ClosedCaptioningListener


			N


			R


			N


			N


			N





			org.ocap.net


			InBandIPClient


			N


			R


			N


			N


			N





			org.ocap.net


			InBandIPSocket


			N


			R


			N


			N


			N





			org.ocap.net


			OCRCInterface


			N


			R


			N


			N


			N





			org.ocap.resource


			OcapResource


			N


			R


			N


			N


			N





			org.ocap.resource


			OcapResourceClient


			N


			R


			N


			N


			N





			org.ocap.resource


			ResourceContentionHandler


			N


			R


			N


			N


			N





			org.ocap.resource


			ResourceManager


			N


			R


			N


			N


			N





			org.ocap.service


			AbstractService


			N


			R


			N


			N


			N





			org.ocap.service


			AbstractServiceCreator


			N


			R


			N


			N


			N





			org.ocap.system


			HostParamHandler


			N


			R


			N


			N


			N





			org.ocap.system


			MonitorAppPermission


			N


			R


			N


			N


			N





			org.ocap.system


			RebootHandler


			N


			R


			N


			N


			N





			org.ocap.system


			Registry


			N


			R


			N


			N


			N





			org.ocap.system


			RegistryException


			N


			R


			N


			N


			N





			org.ocap.system


			RegistryPermission


			N


			R


			N


			N


			N





			org.ocap.system


			SystemModule


			N


			R


			N


			N


			N





			org.ocap.system


			SystemModuleHandler


			N


			R


			N


			N


			N





			org.ocap.system


			SystemModuleRegistrar


			N


			R


			N


			N


			N





			org.ocap.system.error


			ErrorCategoryAlreadyExistsException


			N


			R


			N


			N


			N





			org.ocap.system.error


			ErrorCategoryDoesNotExistException


			N


			R


			N


			N


			N





			org.ocap.system.error


			ErrorCodeDoesNotExistException


			N


			R


			N


			N


			N





			org.ocap.system.error


			ErrorEvent


			N


			R


			N


			N


			N





			org.ocap.system.error


			ErrorListener


			N


			R


			N


			N


			N








			org.ocap.system.error


			ErrorManager


			N


			R


			N


			N


			N





			org.ocap.system.error


			ErrorRegistry


			N


			R


			N


			N


			N





			org.ocap.system.error


			ErrorRegistryEvent


			N


			R


			N


			N


			N





			org.ocap.system.error


			ErrorRegistryListener


			N


			R


			N


			N


			N





			org.ocap.system.error


			ErrorValueOutOfRangeException


			N


			R


			N


			N


			N





			org.ocap.ui.event


			OCEventRepresentation


			N


			R


			N


			N


			N





			org.ocap.ui.event


			OCRcCapabilities


			N


			R


			N


			N


			N





			org.ocap.ui.event


			OCRcEvent


			N


			R


			N


			N


			N





			org.w3c.dom


			Attr


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom


			CDATASection


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom


			CharacterData


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom


			Comment


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom


			Document


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom


			DocumentFragment


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom


			DocumentType


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom


			DOMException


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom


			DOMImplementation


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom


			Element


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom


			Entity


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom


			EntityReference


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom


			NamedNodeMap


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom


			Node


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom


			NodeList


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom


			Notation


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom


			ProcessingInstruction


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom


			Text


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			CSS2Properties


			N


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			CSSPageRule


			N


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			Counter


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			CSSCharsetRule


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			CSSFontFaceRule


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			CSSImportRule


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			CSSMediaRule


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			CSSPrimitiveValue


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			CSSRule


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			CSSRuleList


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			CSSStyleDeclaration


			R


			N


			R?(1.1)


			N


			N








			org.w3c.dom.css


			CSSStyleRule


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			CSSStyleSheet


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			CSSUnknownRule


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			CSSValue


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			CSSValueList


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			DocumentCSS


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			DOMImplementationCSS


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			ElementCSSInlineStyle


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			Rect


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			RGBColor


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.css


			ViewCSS


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.events


			DocumentEvent


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.events


			Event


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.events


			EventException


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.events


			EventListener


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.events


			EventTarget


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.events


			MouseEvent


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.events


			MutationEvent


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.events


			UIEvent


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.html2


			HTMLAppletElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLAreaElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLBaseElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLBaseFontElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLBRElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLButtonElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLDirectoryElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLDivElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLDListElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLFieldSetElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLFontElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLFrameElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLFrameSetElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLHeadElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLHeadingElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLHRElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLHtmlElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLIFrameElement


			N


			N


			?


			N


			N








			org.w3c.dom.html2


			HTMLIsIndexElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLLabelElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLLegendElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLLIElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLLinkElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLMapElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLMenuElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLMetaElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLModElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLOListElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLOptGroup


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLParagraphElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLPreElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLQuoteElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLScriptElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLStyleElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLTableCaptionElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLTableCellElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLTableColElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLTableElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLTableRowElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLTableSectionElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLTitleElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLUListElement


			N


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLAnchorElement


			R


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLBodyElement


			R


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLCollection


			R


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLDocument


			R


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLDOMImplementation


			R


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLElement


			R


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLFormElement


			R


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLImageElement


			R


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLInputElement


			R


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLObjectElement


			R


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLOptionElement


			R


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLOptionsCollection


			R


			N


			?


			N


			N





			org.w3c.dom.html2


			HTMLSelectElement


			R


			N


			?


			N


			N








			org.w3c.dom.html2


			HTMLTextAreaElement


			R


			N


			?


			N


			N





			org.w3c.dom.stylesheets


			DocumentStyle


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.stylesheets


			LinkStyle


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.stylesheets


			MediaList


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.stylesheets


			StyleSheet


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.stylesheets


			StyleSheetList


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.views


			AbstractView


			R


			N


			R?(1.1)


			N


			N





			org.w3c.dom.views


			DocumentView


			R


			N


			R?(1.1)


			N


			N










(Informative) 



   


R = Required



   


R+= Required (nearly to MHP Specification)



			Package


			Type Name


			DASE-1


			OCAP 1.0


			MHP


			ARIB-AE


			GEM





			jp.or.arib.tv.media


			AudioEventControl


			N


			N


			N


			R


			N





			jp.or.arib.tv.media


			AudioEventListener


			N


			N


			N


			R


			N





			jp.or.arib.tv.media


			AudioLanguageChangedEvent


			N


			N


			N


			R


			N





			jp.or.arib.tv.net


			ARIBLocator


			N


			N


			N


			R


			N





			jp.or.arib.tv.net


			ARIBNetworkBoundLocator


			N


			N


			N


			R


			N





			jp.or.arib.tv.si


			DescriptorTag


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			PMTElementaryStream


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			PMTService


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			PMTStreamType


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIBouquet


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIBroadcaster


			N


			N


			N


			R


			N





			jp.or.arib.tv.si


			SIEvent


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIInformation


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIIterator


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIMonitoringListener


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIMonitoringType


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SINetwork


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIRetrievalListener


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIRunningStatus


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIService


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIServiceType


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SITime


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SITransportStream


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SITransportStreamBAT


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SITransportStreamDescription


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SITransportStreamNIT


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			TextualServiceIdentifierQuery


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			Descriptor


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIDatabase


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIExEventInformation


			N


			N


			N


			R


			N





			jp.or.arib.tv.si


			SILackOfResourcesEvent


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIMonitoringEvent


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SINotInCacheEvent


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIObjectNotInTableEvent


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIRequest


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIRequestCancelledEvent


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIRetrievalEvent


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SISuccessfulRetrieveEvent


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SITableNotFoundEvent


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SITableUpdatedEvent


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIUtil


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIException


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIIllegalArgumentException


			N


			N


			N


			R+


			N





			jp.or.arib.tv.si


			SIInvalidPeriodException


			N


			N


			N


			R+


			N





			jp.or.arib.tv.ui


			CodeSubset


			N


			N


			N


			R


			N





			jp.or.arib.tv.ui


			CompositeFontFactory


			N


			N


			N


			R


			N








________________
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