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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialised system for worldwide standardisation. National bodies that are members

of I1ISO or IEC participate in the development of International Standards through technical

committees

established by the respective organisation to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organisations, governmental

and non-governmental, in liaison with ISO and IEC, also take part in the work.

. Draft International Standards adopted by the joint technical committee are circulated
for voting. Publication as an International Standard requires approval by at least 75.%"of
casting a vote.

bodie
bodie

International Standard ISO/IEC 13522-6 was prepared by Joint Technical Comrittee 1SC
Information technology, Subcommittee SC 29, Coding of audio, picture, mdltimedia and
information.

ISO/IEC 13522 consists of the following parts, under the general title Yrformation technology
multimedia and hypermedia information:

- Part 1: MHEG object representation - Base notation (ASN.%)

- Part 3: MHEG script interchange representation

- Part 4: MHEG registration procedure

- Part 5: Support for base-level interactive applicatiofis

- Part 6: Support for enhanced interactive applications

- Part 7: Interoperability and conformance testing.for ISO/IEC 13522-5

Annexes A to C form an integral part of this part<of ISO/IEC 13522. Annexes D to G are for inforn{

ee, ISO/IEC
to national
the national

/IEC JTC 1,
hypermedia

- Coding of

ation only.
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Information technology — Coding of multimedia and

hyp

ermedia information —

Part 6: Support for enhanced interactive applications

1

11

1SO/I

objec
interc
medid

MHE(
using
comp
langu
comp
Furth
the ru

1SO/I
intend
broad

1SO/I
objec
objec
appli
1.2

The 1

Scope
Context of the scope

FC 13522 specifies the coded representation of multimedia/hypermedia information objg
s) for interchange as final form units within or across services and applications, by ar
hange including local area networks, wide area telecommunication or broadcast netwo
|, etc.

5 objects can be produced by computer tools taking as source form multimedia applicatio|
multimedia scripting languages. In this context, the MHEG script (or program) classes arg
ement the other MHEG classes in expressiig the functionality commonly supported

hges. Script (or program) objects express@ore powerful control mechanisms and de
ex relationships among MHEG objects than can be expressed by MHEG action and link o
brmore, script (or program) objects expr&ss access to and interaction with external services|
n-time environment.

FC 13522-5 defines the MHEG-0bject classes for interchange and use in base-level
ed to be run on limited resagurce terminals such as set-top-boxes in such contexts a
band services.

FC 13522-5 defines<the coded representation for program objects in an open manner so |
S may encapsulate either standardised or proprietary program code. ISO/IEC 13522-5 allg

s to include or ‘reference programs that may be encoded in any encoding format as de|
ation domain.

Scape of this part of ISO/IEC 13522

cope of this part of ISO/IEC 13522 is to define the semantics and final-form coded repre

bcts (MHEG
y means of
Fks, storage

hs designed
intended to
by scripting
5cribe more
pjects alone.
provided by

applications
5 interactive

D

hat program
WS program
fined by the

sentation for

the in

archanae of enhanced-interactive-multimedia annlications
FeRahRge-o-ehRhahceathteractie-hthtHhRealaappHeatons:

These applications extend applications covered by ISO/IEC 13522-5 in incorporating functionality such as
computing (data processing) and extended communication with the external environment, including servers,
local devices, etc.

These applications may be exploited in any communication environment including broadcast-only mode,
interactive client-server or peer-to-peer (conversational). However, the main focus is on interactive retrieval
(client-server) applications running on limited resource set-top-units involving asymmetrical data interchange
with real-time audiovisuals on the downstream channel.

The coded representation defined by this part of ISO/IEC 13522 specialises the coded representation defined
by ISO/IEC 13522-5. Especially, this part of ISO/IEC 13522 defines the coded representation for the
OriginalContent attribute of the MHEG-5 InterchangedProgram class. In addition, this part of ISO/IEC 13522
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defines the Applet class; this subclass of InterchangedProgram features the ability to manage its own display

and interact

ion, by delegation from the engine.

The resulting coded representation is

comp

atible with that defined by ISO/IEC 13522-5;

by ISO/IEC 13522-5.

This part of
the in
the se
the cq
the se

the s4

appropriate for execution on a set-top-unit with the same minimal resource constraints as expressed

SONEC 13522 SPeCifies
erchange format for the OriginalContent attribute of the MHEG-5 InterchangedProgram)clas
mantics of this coded representation;

ded representation and semantics of the Applet class;

mantic extensions to the MHEG-5 engine behaviour described by ISQ/IEC 13522-5;

mantic restrictions on the MHEG-5 interchange format described-by*ISO/IEC 13522-5;

the

enging's presentation functionality;

the p
that u

MHEG engi
part of 1ISO
defined in tg

This part of
information.

2 Not
2.1 In

The followin
part of 1ISO/

HEG-5 API, which allows the code of an InterchangedProgram object to call upon the MH

ovisions for interworking between the MHEG-5 engine_execution model and the execution
hderlies the program content interchange format.

nes are system or application components that handle, interpret and present MHEG objects
EC 13522 specifies the semantics of the\MIHEG-6 coded representation. These semanti
rms of minimum requirements on the behaviour of MHEG-6 engines.

ISO/IEC 13522 is applicable to all applications that interchange multimedia and hyper

mative references
ernational standards

g standards contain provisions which, through reference in this text, constitute provisions
EC 13522/ At the time of publication, the editions indicated were valid. All standards are s

EG-5

model

. This
s are

media

bf this
Ibject

to revision, @nd parties to agreements based on this part of ISO/IEC 13522 are encouraged to investigate the

possibility o

applying the most recent editions of the standards indicated below. Members of ISO an

d IEC

maintain re

istefs of currently valid International Standards

ISO/IEC 646:1991, Information technology - ISO 7-bit coded character set for information interchange.

ISO/IEC 8824-1:1995, Information technology - Abstract Syntax Notation One (ASN.1): Specification of basic

notation.

ISO/IEC 8825-1:1995, Information technology - ASN.1 encoding rules: Specification of Basic Encoding Rules
(BER), Canonical Encoding Rules (CER) and Distinguished Encoding Rules (DER).

ISO/IEC 10646-1:1993, Information technology - Universal Multiple-Octet Coded Character Set (UCS) -
Part 1: Architecture and Basic Multilingual Plane.
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ISO/IEC 13522-5:1997, Information technology - Coding of multimedia and hypermedia information - Part 5:
Support for base-level interactive applications.

2.2 Referenced specifications

All references in this subclause were correct at the time of approval of this part of ISO/IEC 13522. The
provisions of the referenced specifications, as identified in this subclause, are valid within the context of this
part of ISO/IEC 13522. The reference to a specification within this part of ISO/IEC 13522 does not give it any
further status within ISO/IEC; in particular, it does not give the referenced specification the status of an
International Standard.

Lindhplm, Tim and Yellin, Frank (September 1996), The Java™ Virtual machine specification. 15BN: 0-201-
63452-X, Addison-Wesley Publishing Co.: Reading, Massachussets.

Gosling, James, Yellin, Frank and the Java team (May 1996), The Java™ Application,'Programming Interface,
Volume 1: Core Packages. ISBN: 0-201-63453-8, Addison-Wesley Publishing Co..-Reading, Maspachussets.

3 Terms and definitions

For the purposes of this part of ISO/IEC 13522, the terms and dgfinitions given in ISO/IEC 13522-5 and the
followling terms and definitions apply.

3.1 applet
autonpmous program that can be run only within a host\framework

3.2 application class
JVM tlass entirely implemented in JVM code and-interchanged as part of an MHEG-6 application

3.3 application programming interface:(API)
boundary across which a software application uses facilities of programming languages to invqke software
servides

3.4 attribute
nameg, typed association between an object and a value, declared as part of the interface of a class:
a) MHEG-5 attripblte (see ISO/IEC 13522-5);
b) attribute of a VM class (see 2.2)

35 class
abstract definitieh of the data (attributes) and behaviours common to a set of interchanged| information
objecis:
a) MHEG-5 class (see ISO/IEC 13522-5);
) JVM class (see 2.2)

3.6 exception
signal that is raised when an exceptional condition occurs during the performance of the request to an
operation; especially, JVM exception (see 2.2)

3.7 hypermedia , ad;.
featuring access to monomedia and multimedia information by interaction with explicit links

3.8 instance
object that features the attributes and behaviours of a specified class
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3.9

interface

description of a set of operations that a client may request of an object:

a) a

pplication programming interface;

b) JVM interface (see 2.2)

3.10

Java™ 1 Virtual Machine (JVM)

© ISO/IEC

the virtual machine defined by The Java™ Virtual machine specification (see 2.2), used as the interchange
representation and execution model for the OriginalContent attribute of MHEG-6 InterchangedProgram

objects

3.11
operation dg

3.12 M
the API tha

méthod

fined by a class; especially, JVM method (see 2.2)

HEG-5 API
defines the byte codes used by the OriginalContent of an MHEG-6 InterchangedProgr

access the attributes and control the behaviour of MHEG-5 objects

3.13 M
MHEG-5 ob
code consis|

3.14 M
coded repre

3.15 M
conforming

3.16 M

HEG-5 InterchangedProgram object

ject that provides means to invoke a processing unit represented as_interpreted or exec
ing of sequences of instructions

HEG-5 object

sentation of an instance of an MHEG-5 class

HEG-6, adj.

o the provisions of this part of ISO/IEC 13522

HEG-6 Applet object

instance of the Applet class defined in Clause 8

3.17 M

HEG-6 application

hm  to

Litable

application that involves the interchange, within itself or with another application, of MHEG-5 objects @nd of

programs 8
representati

3.18 M
process or
provisions 0

3.19 M
MHEG-5 Int

3.20 M
MHEG-5 ob
defined by @

s the OriginalContent attribute, ©f MHEG-5 InterchangedProgram objects, according f
bn defined by this part of ISOAEC"13522

HEG-6 engine
bet of processes that.can interpret MHEG-6 objects (including JVM programs) according
f this part of ISO/IEC:13522

HEG-6 InterchangedProgram object
erchangedPragram object that conforms to the provisions of this part of ISO/IEC 13522

HEG-6-0bject
ect that conforms to the semantic extensions defined by Clause 7, or object of the Applet
lause 8

0 the

fo the

class

3.21

MHEG-6 profile

profile of this part of ISO/IEC 13522

3.22

MHEG-6 program

list of JVM classes that are included or referenced by the OriginalContent attribute of an MHEG-6
InterchangedProgram object

1 Javais a trademark owned by Sun Microsystems, Inc.
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3.23

multimedia , ad;.

that handles several types of representation media

3.24

multimedia and hypermedia application

ISO/IEC 13522-6:1998 (E)

application that features presentation of multimedia information to the user and interactive navigation across

this in

3.25

formation by the user

multimedia application

application that features presentation of multimedia information to the user

3.26
servid
signa

operation
e that can be requested and is provided by an object; it is defined within an interfaceyb
ure which defines the type of its parameters and return value, and the list of jexcept

invocation may raise

3.27
seque
envirg

3.28
the sy
Interd|

3.29
progr

3.30
collec

3.31
JVM
theref

3.32

program
nce of binary codes that express computing behaviour and that can be runsin an approprig
nment to effect this behaviour

Program content interchange format
ntax and encoding for the OriginalContent attribute (when of the IncludedContent type) of
hangedProgram, as defined in 12.1

scripting language
hmming language intended for easy and rapid design<f)applications by non-professional pr

stack
tion of elements that are inserted (pushed) and rémoved (popped) in last-in first-out (LIFO)

system class
ore must be available within the runtime environment for use by the VM

virtual machine (VM)

abstract specification of a micro-prec¢essor and its behaviour

NOTE A VM may be implemented on different hardware processors. A VM therefore im

micra-processor to be designed so that its instruction set is identical to that of a VM.
be'used to make software portable.

a name, a
ons that its

te computer

an MHEG-6

bgrammers

brder

class whose implementation is (at least partly) system-dependent (so consists of nativé code) and

plements the

mechanism for all these processors to execute the same instruction set. It is also possible for a

VM code can

4 Symbeals and abbreviations

For the purposes of this part of ISO/IEC 13522, the following symbols and abbreviations apply.
API App“baﬁuu PIUQIQIIIIII;IIU illtclfdbc

ASN.1 Abstract Syntax Notation One

ETSI European Telecommunications Standards Institute

IEC International Electrotechnical Commission

ISO International Organisation for Standardisation

ITU-T International Telecommunication Union, Telecommunication standardisation sector
JVM Java™ Virtual Machine

HTML HyperText Mark-up Language

MHEG Multimedia and Hypermedia information coding Experts Group

VM Virtual Machine

www WorldWide Web
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5

This part of

Conformance requirements

ISO/IEC 13522 defines conformance requirements

on information objects, i.e. MHEG-6 objects;

on implementations, i.e. MHEG-6 engine implementations.

© ISO/IEC

51 In
A conformin
its en
its se

The informs
purpose of t

511

A conformin
by Annex A,

Moreover, t
encoding pr

5.1.2

A conformin
and by Clau

51.3
This part of
5.2 Imp

An impleme

ormation object conformance

0 MHEG-6 object shall meet all of the following criteria:

coding and syntax shall conform to the provisions referred to by 5.1.1;
mantics shall conform to the provisions referred to by 5.1.2.

tion object conformance is evaluated on the information objects that’are interchanged f
neir execution on a terminal.

Encoding and syntax

g MHEG-6 object shall be encoded according to eitherthe encoding rules and the syntax d
or those defined by Annex B.

e attributes of a conforming MHEG-6 InterchangedProgram object shall follow the synta
bvisions specified by 7.1.

Semantics

g MHEG-6 object shall only include~semantically valid constructs as defined by ISO/IEC 13
5es 7 to 12 of this part of ISO/IE€-23522.

Profiles

SO/IEC 13522 defines.no profiles.

lementation-conformance

ntation of this part of ISO/IEC 13522 is an MHEG-6 engine.

This part d

Dr the

bfined

X and

522-5

f NSOQUEC 13522 defines the semantics of MHEG-6 nhjnnfe This impline conforn

nance

requirements not on information objects, but on the behaviour of MHEG-6 engines.

521

Conformance requirements

Conformance of MHEG-6 engines can only be measured with regard to an application domain definition, as
defined by Clause 4 of ISO/IEC 13522-5.

In addition to all of the mandatory classes listed in Clause 4 of ISO/IEC 13522-5, any MHEG-6 engine shall

interpret the

Interc

following classes together with all of their attributes, events and internal behaviours:

hangedProgram

OctetStringVariable, IntegerVariable, BooleanVariable, ContentRefVariable, ObjectRefVariable
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Any conforming MHEG-6 engine shall support the interpretation of any conforming MHEG-6 object whose
class belongs to the application domain definition. Especially, a conforming MHEG-6 engine shall meet all of

the fo

llowing criteria:

it shall conform to ISO/IEC 13522-5;

it shall support the semantic provisions regarding MHEG-5 InterchangedProgram objects defined in

Clause 7;

if the Applet class is included in the application domain definition, then a conforming MHEG-6 engine

522

A cor
confo
criteri

5.3

Shalsupport imerpretation ol MHEG-6 AppIel Objects, togetner with ail_of thelr auriog
internal behaviours and elementary actions, as defined in Clause 8;

it shall support execution of JVM code as defined in Clause 9;
it shall provide JVM code with full access to the kernel API defined in Clause10;

it shall provide JVM code with access to the MHEG-5 API defined in Clause 11 and Anne
its reduced grade or its complete grade;

it shall support the MHEG-5/JVM interworking provisions defined-in*Clause 12.

Conformance documentation

rmance to this part of ISO/IEC 13522. The confermance document shall meet all of t
N

it shall list all the mandatory features required"by this part of ISO/IEC 13522 or in 1SO/If
with reference to the appropriate Clauses:and subclauses;

apply;

it shall state which of the optional features defined in this part of ISO/IEC 13522 or in 1ISO/
are supported by the implementation; for this purpose, it shall document all the applica
dependent features as specified in Clause 4 of ISO/IEC 13522-5;

it shall describe the behaviour of the implementation for all implementation-dependent feat
in this part of ISOAEC 13522 or in ISO/IEC 13522-5. This requirement shall be met by
features andby-providing either a specific reference to the system documentation or ful
semantics~of* these features. The conformance document may specify the behavi
implementation for those features where this part of ISO/IEC 13522 or ISO/IEC 13522-§
implementations may vary or where features are identified as undefined or unspecified.

tes, events,

C, in either

formance document with the following information shall be available for an implementajon claiming

ne following

FC 13522-5,

it shall contain a statement that indicates the full names, numbers, and dates of the standards that

EC 13522-5
ion domain-

ires defined
isting these
syntax and
our of the
states that

Application conformance

Any InterchangedProgram object interchanged within a conforming MHEG-6 application (see 3.16) shall be a
conforming MHEG-6 InterchangedProgram object. In addition, all objects of a conforming MHEG-6
application shall be encoded according to the same notation, either that defined by Annex A or that defined by
Annex B.
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6

Structure of this part of ISO/IEC 13522

The MHEG-6 specification consists of the following elements:

a)

b)

MHEG-5 objects as interchange units:

1) complying with the structure and semantics defined by ISO/IEC 13522-5;

© ISO/IEC

2) specialised by syntax restrictions and semantic extensions on the InterchangedProgram class (see
Clause 7);

3) ex

4) with the coded representation defined by Annex A, that extends Annex A of ISO/IEC 13522

ful

5) or|with the coded representation defined by Annex B, that extends Annex B oflSO/IEC 13522

ful

JVM

1) complying with the JVM coded representation and semantics (sge-Clause 9);

2) together with a kernel API (the java.lang, java.util and java‘io packages) that provides JVM

Wi

3) augmented by an MHEG-5 API (the iso.mheg5 package) that provides JVM code with acc
MIHEG-5 objects and control of MHEG-5 behaviour.fsee Clause 11 and Annex C);

4) completed by a set of provisions that express\the interworking execution semantics, both reg

in
frg

ended by the new Applet class and the new Invoke action (see Clause 8);

y compatible way;

y compatible way;

ode as the interchange format of the OriginalContent attribute of InterchangedProgram objg

h the required resident functionality (see Clause 10);

ocation of JVM methods from MHEG-5\0objects and invocation of MHEG-5 elementary a
m JVM classes (see Clause 12).

b in a

5ina

cts:

code

PSS to

hrding
ctions
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MHEG-6 InterchangedProgram class

ISO/IEC 13522-6:1998 (E)

This Clause lists the semantic extensions and syntax restrictions applicable to the InterchangedProgram

class

7.1

and its subclasses, as well as the elementary actions that affect them.

InterchangedProgram object syntax

Unless otherwise specified in this subclause, any MHEG-6 object shall follow the MHEG-5 class syntax
specified by ISO/IEC 13522-5.

This
comb

7.1.1

Any N
are ei

7.1.1.

The N

termipated UTF-8 encoded strings. Each string shall represent the name of a JVM class encaps

subclause specifies the restrictions on the syntax of MHEG-5 classes, i.e. the values|
nations with which MHEG-6 objects shall comply.

Syntax of InterchangedProgram class

IHEG-6 InterchangedProgram object is used to encapsulate one or severalJVM classes,
ther included in the object or referenced by it.
il Name attribute

lame attribute of any MHEG-6 InterchangedProgram object shall be encoded as a sequ

options or

whose data

nce of null-
lated by the

InterchangedProgram object.

NOTE The UTF-8 format for string encoding is defined by the JVM class file format referefced in 9.2. It
features variable-length encoding of ISOMEC 10646 (UCS) characters, so that all npn-null ASCII
characters are encoded using only ane\byte.

7.1.1p OriginalContent attribute
The QriginalContent attribute of any MHEG+6, InterchangedProgram object shall be encoded as fqllows:
a) if the OriginalContent attributexis)of the IncludedContent type, its OctetString value sh3ll follow the

syntax defined by the Programi.content interchange format defined in 12.1.

b) if the OriginalContent attribute is of the ReferencedContent type, its ContentReference| component
shall consist of either.of the following:

1) a sequence-of null-terminated ASCIl encoded strings: each string shall represent fhe name of
the filein-which the data of the JVM class is stored. This sequence shall consist pf the same
number of strings as the Name attribute, and its file names shall be listed in the same order as
the.Corresponding class names in the Name attribute; or

2) a null string: in this case, the JVM class names (as expressed by the Name attriblite) shall be
mapped to local files using platform-dependent mapping rules.

7.1.1.3 ContentHook attribute

The ContentHook attribute of any MHEG-6 InterchangedProgram object shall be set to 0, the reserved value
for programs encoded in JVM code.

7.1.14

Shared attribute

The Shared attribute of any MHEG-6 InterchangedProgram object that is interchanged as part of an
Application object (i.e. has application-wide scope) shall be set to True.
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7.1.2

Syntax of elementary actions applicable to InterchangedProgram objects
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Any Call or Fork elementary action that is targeted at an MHEG-6 InterchangedProgram object shall have,
within its Parameters argument, a first parameter Class of the Genericlnteger type and a second parameter
Method of the GenericOctetString type.

The Class parameter shall represent the index of a JVM class in the list of JVM classes defined by the Name
attribute of the InterchangedProgram object, with 1 being the first index.

The Method parameter shall represent the UTF-8 encoded name of a static method of the class indicated by

the Class p43
The Activati
on the clasq
the method.

NOTE

7.2 In

This subclayise describes in MHEG-5 terms the semantic extensions ta.the description of the MHEG-5

behaviour.
7.2.1
When the
preparation
5 Group (Sg
7.2.2

As an instar
either a Sce

The scope
object to w
Interchange
a sys

an ap
scopd

lrameter.

bn effect of the Call or Fork elementary action shall be to invoke the method indicated-by M

Any Parameter component of a Call or Fork elementary action that references an MHEG-5 v
(i.e. of the GenericObjectReference type) may be used by the program, with input and/or

using the SetVariable operation of the MHEG-5 API Variable classt

erchangedProgram object semantics

InitiallyAvailable attribute
InitiallyAvailable attribute of an MHEG-6_(nterchangedProgram object is set to Trug
ene or Application) object to which the IlaterchangedProgram object is attached.
Scope of InterchangedProgram objects

ce of a subclass of the Ingredient class, any MHEG-5 InterchangedProgram object is attac
he or an Application object.

pf an MHEG-6 InterchangedProgram object is the MHEG-5 Group (i.e. Scene or Applid
hich it is attached. )Any JVM class whose methods are invoked by a class of an MH
HProgram object.shall be either of the following:

em class.(see 3.31), provided by a standard package such as the kernel API;

plication class (see 3.1), interchanged within an MHEG-6 InterchangedProgram object with
of the' calling MHEG-6 InterchangedProgram object.

ethod

indicated by Class with the other parameters of the action passed (by value) as-parameters to

ariable
output

parameter semantics. If it is used as an output parameter, it need bé set explicitly by the pfogram

bbject

. the

behaviour of the InterchangedProgram object shall be triggered by the preparation of the MHEG-

ned to

ation)
EG-6

in the

NOTE

1
- either InterchangedProgram 1 is part of a Scene, then InterchangedProgram 2 must be
part of the same Scene or part of the embedding Application;

- or InterchangedProgram 1 is part of an Application, then InterchangedProgram 2 must be
the same Application.

In other terms, if a class of InterchangedProgram 1 calls a class of InterchangedProgram 2, then

either

part of

A conforming MHEG-6 Application object shall not include any MHEG-6 InterchangedProgram object whose
Java classes contain calls to methods of application classes that are out of scope.

10
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NOTE 2 When non-conforming objects are provided to the engine, the behaviour of the engine is not
specified.

Throughout a conforming MHEG-6 Application object, JVM classes included or referenced by
InterchangedProgram objects shall all have distinct class names.

7.2.3 Effect of elementary actions applicable to InterchangedProgram objects

7.23.1 Preparation behaviour

Wher] the Preload elementary action is targeted at any MHEG-6 InterchangedProgram object,-tHe content of
this IrfterchangedProgram object shall be retrieved.

The Java classes that this content encapsulates or references shall then be loaded.into thg VM by the
MHEG-6 engine. This loading is performed asynchronously, i.e. may occur at any time-before the activation
behayiour starts.
If one|such class has the same name as a class already loaded in the VM, the'new class shall befignored.

723 Activation behaviour

The Activation behaviour of an MHEG-6 InterchangedProgram*~0bject is triggered by a Call or Fork
elemgntary action targeted at the object.

The mhain effect of the Activation behaviour shall be to invokeya method of a class, where
- the class is indicated by the first Parameter component of the Call or Fork elementary actjon, with the
value of this parameter being the index.,“of the class within the Name attridute of the
InterchangedProgram object;

- the method is indicated by the secondiParameter component of the Call or Fork elemeptary action,
with the value of this parameter being‘the name of the method.

- the parameters of the methad (ifany) are indicated by the subsequent Parameter components of the
Call or Fork elementary .action, i.e. the first parameter of the method corresponds o the third
Parameter component of the elementary action, and so on.
As part of the Activation\‘behaviour, the result variable of the Call or Fork action (respectively the
CallSpicceeded or ForkSucceeded component) shall be automatically set to False and the acfion shall be
terminated in all of the_following cases:

- there are {fess than two Parameter components;

- the first parameter or the second parameter is not of a valid type as defined in 7.1.2;

- the“first parameter does not refer to a valid index within the Name attribute (i.e. a value befjween 1 and
the length of the list);

- the indicated JVM class has no method of the name indicated by the second parameter;

- the indicated method of the indicated JVM class is not a static method;

- the indicated method of the indicated JVM class has no signature to which the Parameters list could be
resolved (using JVM matching rules), i.e. whose argument types match the Parameters' types (starting
from the third component) one to one in the same order;

- the InterchangedProgram object is already active.

11
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The MHEG-5 parameter types shall be mapped to JVM types as defined by Table 1.

Table 1 - Mapping of MHEG-5 parameter types to JVM types

© ISO/IEC

MHEG-5 parameter type JVM type
Boolean Boolean
OctetString OctetString
Integer Integer
ContentReference ContentReference
ObjectRefergree ObjectReference
NOTE|1 The JVM Boolean and Integer types are classes defined by the kernel API (java.lang-padkage).
The JVM OctetString, ContentReference and ObjectReference types are classes defined py the
MHEG-5 API (iso.mheg5 package) defined in Annex C.
EXAMPLE - { :interchgprg 100 :name "Prog" }
The elementary action call
:fork (100 99 :ginteger 1 :goctetstring "start"
:gobjectref 150 :goctetstring :indirectref 2)
resolves statically to the signature
public static void Prog.start(ObjectReference,OctetString);
NOTE]|2 If the Call or Fork elementary action has only two Parameter components, the signature|of the
method call should be
void <method_name>()
where <method_name> is replaced by the name-ofithe method.
7.2.3.3 Deactivation behaviour
The Deactiviption behaviour of an MHEG-6 InterchangedProgram object is triggered by either of the folldwing:
- the effect of a Stop elementary action targeted at the object;

actior

The Stop el
elementary

The normal
the generati

7.2.34

The Destrud

the nI

rmal termination of all threads ereated from the method invoked by the Call or Fork elem
that activated the object.

termination of all thfeads created from the method invoked by a Fork elementary action ¢
bn of an AsynchStopped event.

Destruction behaviour

tion‘behaviour of an MHEG-6 InterchangedProgram may be triggered by an Unload elem

Bntary

bmentary action shall only~apply to asynchronous programs, i.e. programs invoked using the Fork
hction. Its effect shall be to terminate the program by stopping all VM threads created from if.

Auses

Entary

action or as

a‘consequence of the destruction of the Group to which it is attached.

In any case, all the VM classes and obijects it encapsulates shall be no longer accessible from the engine,
unless they are also used by another InterchangedProgram.

Upon destruction of the MHEG-5 Application, all the VM objects and all the VM application classes (i.e. all but
the system classes) shall be no longer accessible from the engine, and shall be dealt with by the engine so
as to prevent any collision with classes of MHEG-6 applications to be interpreted later.

12
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Applet class

Description

Base classes

ISO/IEC 13522

capabilities

InterchangedProgram, Interactible, Visible

-6:1998 (E)

Defines encapsulation of JVM code with provisions for display and interaction

Subclasses | None
Status Caoncrete class
This Clause defines the Applet class using the notation defined by Clause 7 of ISO/IEC 13522:5.
Unlike the other MHEG-5 classes, the Applet class inherits from two subclasses of\the Ingr¢dient class.
Wherjever any conflict might occur due to diamond inheritance, the feature shall.be inherited|through the
inherifance path defined by the first listed class. In other words, unless otherwise&pecified, all feqitures of the
Ingreglient class (attributes, behaviours, events, effect of elementary actions)”shall be inherited from the
InterchangedProgram class, rather than from the Visible class.
8.1 Attributes
This gubclause defines inherited, exchanged and internal attributes‘for the Applet class.
8.1.1 Inherited attributes
The Applet class has all the attributes of its base classes, with the following constraints:
Attribute name Defined in Constraintscand requirements
InitiallyActive Ingredient As defined for Program class in ISO/IEC 13522-5, subclayse 14.1.1
OrigirfalContent Ingredient As “defined for MHEG-6 InterchangedProgram in 7.1.1.2 above and
ISO/IEC 13522-5, subclause 17.1.1
ContgntHook Ingredient As defined for MHEG-6 InterchangedProgram in 7.1.1.3 above and
ISO/IEC 13522-5, subclause 17.1.1
Shargd Ingredient As defined for MHEG-6 InterchangedProgram in 7.1.1.4 above
Namse Program As defined for MHEG-6 InterchangedProgram in 7.1.1.1 above
InitiallyAvailable Program As defined for MHEG-6 InterchangedProgram in 7.2.1 abgve
OrigirjalPaletteRef Visible This attribute shall not be encoded for this class.
8.1.2 Own exchanged attributes

The Applet class defines no additional exchanged attribute.

8.1.3

Own internal MHEG-5 attributes

The Applet class defines no additional internal attribute.

13
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8.2 Events

The Applet class has the same events as its base classes, with identical semantics except as specified
below.

AsynchStopped  This event shall be generated when the base JVM thread of the Applet object
terminates.

* No associated data.

8.3 Internal behaviours
The Applet ¢lass has the same internal behaviours as its base classes, with the following eonstraints:

Pr¢paration  Apply the Preparation behaviour as defined for MHEG-6 NnterchangedProgram in
7.2.3.1 above and ISO/IEC 13522-5, subclause 8.3, modified as follows:

1. Just before setting the AvailabilityStatus attribute\to True, execute step 2| of the
Preparation behaviour of the Visible class—as’ defined in ISO/IEC 13522-5,
subclause 31.3.

Dgstruction ~ Apply the Destruction behaviour as defined for the MHEG-6 InterchangedPfogram
class in 7.2.3.4 above and ISO/IEC 1352255, subclause 8.3.

Activation  Execute the following sequence of agtions synchronously:

1. Apply the Activation behayiour as defined for the Root class in ISO/IEC 13522-5,
subclause 8.3.

2. Create a base JVM-thread for the Applet object.

3. Invoke the constructor of the class whose index in the object’s OriginalGontent
attribute isvindicated by the first Parameter component of the Fork elementary
action (as_defined in 7.1.2). The JVM object created by this constructor shall be
associated with the MHEG Applet object being activated. If the action has no
parameter beyond the first, a constructor with no parameter shall be |called.
Otherwise, a constructor whose argument list types match the types |of the
Parameter components (starting from the second) of the Fork elementary| action
shall be called. The type matching rules defined in 7.2.3.2 shall be used.

EXAMPLE - {:Applet 200 :name "App" }

The elementary action call
:fork (200 99 :goctetstring "go")

racaolvac tnta ~allina thin ~anctri i nt Ay
TCSOTVC ST to—CamgthC—COTSt o CtoT

public void App(OctetString)
with "go" as parameter.

4. If the constructor could not be invoked successfully, set the ForkSucceeded
parameter to False and terminate the behaviour. This happens in all of the
following cases:

« the Fork elementary action has no parameter;

« the first parameter of the Fork elementary action does not represent a valid
index (from 1 to the length of the list) within the object’'s Name attribute;

14
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» the indicated class has no constructor of an appropriate signature.

5. Display the Visible according to its position in the DisplayStack and to the position
and the bounding box defined by the Position and BoxSize attributes (see also
NOTE below).

6. Set the ForkSucceeded parameter to True.

7. Set the RunningStatus attribute to True.

8. Generate an IsRunning event.

Deactivation = Execute the following sequence of actions synchronously:

1. If the RunningStatus attribute of the object is False, abort-the’behaviqur.

2. If the InteractionStatus attribute of the object is Frag, interrupt tHe Interaction
behaviour and set the InteractionStatus attribute to\False.

3. Stop displaying the object.

4. Terminate the JVM base thread for the-Applet object, as well ap all threads
created from it. Remove all references’to the JVM Applet object|from MHEG
objects. The JVM object will be eligible for garbage collection when|there are no
longer any references to the objeet within the virtual machine.

5. Set the RunningStatus attribute to False.

6. Generate an IsStopped,event.

Interaction  This behaviour is identical to that defined for the Interactible class.
When the object's InteractionStatus attribute is True, all user input events are passed
transparently.by the engine to the applet. How these events are reportdd to the JVM
code depends on the user interface API that may be defined by the application
domains
NOTE The Applet class may be used with a null box size to implement instantiable, non-visible programs,
even in'the absence of any underlying user interface API.
8.4 Effect of MHEG-5 elementary actions
The Applet class has the same set of MHEG-5 elementary actions as its base classes, wWith identical
semaptics, except as otherwise specified below.
SetData  As defined for the Program class, this action shall not be targeted at an Applet object.
SetPaletteRef  This action shall not be targeted at an Applet object.
Run  This action shall not be targeted at an Applet object.
Call  This action shall not be targeted at an Applet object.

15


https://iecnorm.com/api/?name=10da60e28cf73ca4a771b308c75778d0

ISO/IEC 13522-6:1998 (E)

Fork
(ForkSucceeded,
Parameters)

© ISO/IEC

Apply the Activation behaviour.

Provisions of use:

The ForkSucceeded parameter shall be set to an available BooleanVariable

object.

The first item of the Parameters list shall evaluate to a positive integer.

Any further items of the Parameters list shall be set to values correspondin

Stop

In addition, the Applet class defines the following applicable MHEG-5 elementary action:

Invoke
(InvokeSugceeded,
Method,
Panameters)

Apply the Deactivation behaviour.

Request execution of a method on the applet associated with the object.
Execute the following sequence of actions synchronously:
1.

2.

to the

arguments of the constructor of the object’s startup class. The order ofyitems in

the Parameters list shall correspond to the order of arguments of the-¢ons
All parameters shall be passed by value.

If the Applet object is not active, disregard the action. Otherwise,

Invoke the method indicated by the Method parameter on the JVM object ¢
by the Activation behaviour. If Rarameters is an empty list, then the methg
be mapped to a method wheseé signature is

public void <method_name> ()
where <method_name>\"is replaced by the name of the method.
Otherwise, a method ' whose argument list types match the types of the Par
components (starting from the third) of the Invoke elementary action s
called. The type matching rules defined in 7.2.3.2 shall be used.

EXAMPLE {:Applet 200
:name "App" }
The elementary action call
:invoke (200 99 :goctetstring "start" :ginteger 1)

resolves into calling the method:
public void start(Integer)
with 1 as parameter.

If for any reason the method cannot be invoked successfully, s

ructor.

reated
d shall

Ameter
hall be

et the

InvokeSucceeded parameter to False and terminate the behaviour. This thpens

for instance when no method with the correct signature could be found.

16

4,

Queue the method call in the applet’s execution queue.

When all methods invoked by former Invoke actions have completed, execute the
method call in the JVM thread created upon Activation.

NOTE The Invoke elementary action returns after step 4, i.e. once the
has been found and the method call has been queued.

method
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8.5

Provisions of use:

* The InvokeSucceeded parameter shall be set to an available BooleanVariable
object.

« The Method parameter shall evaluate to an octet string. It shall represent the
UTF-8 encoded string of the name of a method.

* The items of the Parameters list shall be set to values corresponding to the
arguments of the method. The order of items in_the Parameters list shall

correspond to the order of arguments of the method. All parameters shall be
passed by value.

Syntax description:

Invoke --> Target,
InvokeSucceeded;
Method,
Parameters?

Target --> GenericObjectReference

InvokeSucceeded  --> ObjectReference

Method --> GenericOctetString

Parameters --> Parameter+

Parameter --> GenericBoolean | Genericlnteger
GenericOctetString |
GenericObjectReference |
GenericContentReference

Formal description

Applet Class -->  InterchangedProgram class,
Interactible class,
OriginalBoxSize,
OriginalPosition?

OriginalBoxSize -->  XLength, Ylength
Xlength --> INTEGER
YLength --> INTEGER
OriginalPosition -->  XYPosition

17
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Virtual machine

© ISO/IEC

The virtual machine is the abstract specification of any computing entity that interprets VM code. This
specification contributes to the definition of the semantics of MHEG-6 programs.

MHEG-6 programs shall have the coded representation and semantics defined by the JVM, as specified by
Chapters 2 to 8 of The Java™ Virtual machine specification (see 2.2).

Only the parts of this referenced specification that specify requirements on the syntax and semantics of

virtual mac

ine code constitute normative provisions of this part of ISO/IEC 13522

While Cha
specificatior

9.1 VA

The VM ins
code.

Any method
Machine Ins

9.2 VI

The VM intg
defines the
(sequences

Any class o
Format", pa

NOTE

ters 2 to 8 all contain such requirements, two chapters have a major importanee i
: those that specify the instruction set and the class file format.

U instruction set

fruction set defines the set of virtual processor instructions that constitute’the code part

of an MHEG-6 program shall use the VM instruction set specified by Chapter 6 "The Java
truction Set", pages 151 to 338 of The Java™ Virtual machine-specification (see 2.2).

/I interchange format

rchange format defines the syntax and encoding of’'YM code, organised into classes. A cla
structure of a class, as well as the data (constants, variables, attribute, values), and the|
of instructions) that constitute this class.

an MHEG-6 program shall use the interehange format specified by chapter 4 "The class
pes 83 to 138 of The Java™ Virtual machine specification (see 2.2).

The coded representation of an"MHEG-6 program consists of a cluster of class files; it is def
12.1.

N this

bf VM

irtual

5s file

code

File

ned in
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Kernel API
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The kernel API consists of a set of basic functions necessary to the performance of JVM code for all MHEG-6
applications. Their implementation is at least partly system-dependent.

10.1

The K

Only
above

10.2

Wher

NOTE These functions especially include
- object and class concepts;
- wrapper classes for basic data types;
- character data handling;
- VM thread management;

b:aoo :uad;l 19,
- mathematical operations;
- exception and error handling;
- utility data structures;
- input and output streams.

Specification of the kernel API
ernel API shall consist of the java.lang, java.util and java.io packages:

the java.lang package is defined by the Chapter «Java Language.Package», pages 1 to
Java™ Application Programming Interface, Volume 1: Core Packages (see 2.2);

the java.io package is defined by the Chapter «Java I/O RPackage», pages 187 to 326 of
Application Programming Interface, Volume 1: Core Pdackages (see 2.2);

the java.util package is defined by the Chapter_«dava Utilities Package», pages 327 to
Java™ Application Programming Interface, Voluime 1: Core Packages (see 2.2).

he parts of this referenced specification that‘specify requirements on the syntax and sem
listed packages constitute normative provisions of this part of ISO/IEC 13522.

Syntax requirement

185 of The

The Java™

371 of The

antics of the

calling upon the functions of‘the kernel API, MHEG-6 programs shall use the bytecodes inpplied by the

packdge declaration of the kernel-API.
Any MHEG-6 engine shallshave an interface to all the classes, interfaces and exceptions accqrding to the
signafures defined by the-kernel API.
10.3 Semantics requirement
Withip an MHEG=6 engine, the implementation of the kernel API's classes, interfaces and exceptions shall
behave as described by the kernel API specification referred to in 10.1. The kernel API shall bg available to
the MHEG-6 engine as soon as it starts and as long as it is running.

NOTE The trivial way is for the JVM kernel API to be resident within the run-time environment, but this is

10.4

not required.

Pragmatics requirement

The pragmatics are specified by the application domain definition. In certain contexts, implementation of
some functionality may be irrelevant. Profiles or application domains may therefore restrict the range of some
behaviours or specify them as optional. They may also further define how described behaviours should be
implemented in a given context.

19
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The MHEG-5 API consists of a set of interface functions used by JVM code to access the value of dynamic

attributes of

MHEG-5 objects and to invoke elementary actions on MHEG-5 objects.

111 Specification of the MHEG-5 API

The MHEG-5 API shall consist of the public interface of the iso.mheg5 package defined in Annex C. This
interface is defined by the signature of the methods exposed by the classes and interfaces that constitute the

package. T
declarations
unambiguoy
1111

The MHEG-
- any M

- any M
MHE

- any M

that npaps the class holding this attribute;

s way to encode invocation of the interfaces provided by such a package into VM code,
Design principles
b APl is designed according to the following principles:

HEG-5 class is mapped to one Java class;

HEG-5 elementary action is mapped to one Java method provided by the class that map
5-5 class to which the action is applied;

HEG-5 dynamic attribute accessor is mapped to one Jayva "get" method provided by the

class

into an implementation of the package. The VM instruction set (see 9.1) definls an

s the

class

- only those elementary actions that are used to invoke directly multimedia/hypermedia functionality (i.e.
displgy, interaction and synchronisation) are provided as MHEG-5 API operations;
- failure to execute the invoked operations threws an MhegException, itself eventually extgnding
Exception.
NOTE 1 The mapping of elementary actions'to MHEG-5 API operations is provided in Annex D.
NOTE|2 Although they are mapped to elementary actions, some MHEG-5 API operations do not [trigger
elementary actions, but@access directly the MHEG-5 internal data instead, as specified in 12.p.5.
11.1.2 Grades
Two grades|are defined for the MHEG-5 API:

- the cq

- the r¢

mplete grade-provides classes covering direct access to functionality of all MHEG-5 classes;

pduced grade is a subset of the complete grade, that provides only the following classes:

ObjedtReference, ContentReference, MhegException, OctetString, Root, Group, Application, Jcene,

Ingrediient,~ Variable, BooleanVariable, IntegerVariable, OctetStringVariable, ObjectRefVafiable,

ContdntRefVariable

NOTE 1 In other words, only Variable, Group and their superclasses and subclasses, as well as the utility
classes they refer to, are mandatory (this corresponds to the reduced grade). If the optional
classes are selected, then it is mandatory that all of them be part of the package (this corresponds
to the complete grade).

NOTE 2 The reduced grade allows MHEG-6 programs to access the same functionality of the complete

20

grade, but in a less convenient way. Indeed, instead of calling directly the function that maps any

given elementary action, a program using the reduced grade would use Variable.setVariable

to set

the MHEG-5 Variables to the intended parameters of that elementary action, then use
Scene.sendEvent to trigger an MHEG-5 Link whose right part consists of that elementary action

with reference to those variables as arguments.
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11.2 Syntax requirement
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Conformance is required at the level of the VM codes that express invocation of the MHEG-5 API operations.

To invoke multimedia functionality, MHEG-6 programs shall use JVM

instructions (invokevirtual,

invokenonvirtual, invokestatic, invokeinterface) whose operands refer to method signatures (encoded as

specified by the JVM class file format in 9.2) that are required to exactly match the signatures as
the MHEG-5 API (see Annex C).

NOTE This implies that applications can be designed in any language using any application

specified by

programming

interface to call upon MHEG-5 object functionality, provided that this language is then translated to

€codes that are the same, as 1ar as manipualaing -5 Objects IS concern
bytecodes that would be produced if the applications were designed in Java using_t
package. This principle also applies to the kernel API.

Any MHEG-6 engine shall have an interface to all the classes, interfaces and exceptions accq
signajures defined by the MHEG-5 API.

11.3 Semantics requirement

The N
as so

IHEG-5 API, in either its reduced grade or its complete grade, shall\be available to the MH
DN as it starts and as long as it is running.

Withim an MHEG-6 engine, the implementation of the MHEG-5 ARI’s classes, interfaces and exc
behavye as described by the MHEG-5 API specification referred toin 11.1.

114 Pragmatics requirement

The pragmatics are specified by the application demain definition. As specified by ISO/IEC

applidation domain definition may restrict the rarge of some features or specify classes as d
instarjce, an MHEG-6 application domain definition may opt to require either the reduced g
comp|ete grade. This has no impact on the syntax of the iso.mheg5 package provided. In any

classé¢s and methods defined by the chosen‘grade shall be provided. However, such a restriction
behaviour of the iso.mheg5 package provided. Of course, the underlying behaviour of those

meth¢ds that map optional or  Gnsupported features is not guaranteed. The exce
OPTIDN_NOT_SUPPORTED shalt e returned whenever an MHEG-6 program calls upon a fe
outside the application domain definition and not supported by the engine implementation.

115 Interworking censiderations

All th¢ constructors_of.any JVM class that map an MHEG-5 class (i.e. the Root class and all its
are made protectedy This implies that Java references to MHEG-5 objects shall only be obtain
the static getOhject method of the Root class. When an operation is invoked on this reference
longef attached.to an available MHEG-5 object, an exception shall be thrown.

d, as the VM
ne iso.mheg5

rding to the

EG-6 engine

bptions shall

|3522-5, an
ptional. For
rade or the
case, all the
impacts the
Classes and
ption code
ature that is

subclasses)
bd by calling
while it is no

(5-5 object’s

The JVNF «proxy» object mapping an MHEG-5 object should be created either when the MHE|
prepakati = . = L

hat MHEG-5

object. When the MHEG-5 object’s destruction behaviour is triggered, this should be notified to the API

support code that then makes the proxy object unavailable to the JVM application code.
NOTE 1

NOTE 2 The MHEG-5 API implies no assumption on the design of the MHEG-6 engine. For

The proxy object need not be deleted explicitly due to the nature of the Java object model.

instance, the

JVM and the MHEG-5 engine may be two separate processes that communicate through the

MHEG-5 API. In another approach, the MHEG-5 API «proxy» objects may b
implementation objects used to represent the MHEG-5 objects in the MHEG-5
MHEG-5 API is only the way to ensure program code portability.

NOTE 3
getObject is called.

e the actual
engine. The

If a reference is ambiguous because its groupldentifier is not specified, it is resolved when

21


https://iecnorm.com/api/?name=10da60e28cf73ca4a771b308c75778d0

ISO/IEC 13522-6:1998 (E)

12

12.1

MHEG-5/JVM interworking provisions

Program content interchange format

© ISO/IEC

Within an MHEG-6 InterchangedProgram object, any OriginalContent attribute of the IncludedContent type
shall be encoded as defined by this subclause.

The formalism used is the same as for the JVM class file format defined in 9.2.

IncludedPr
u4|d
Clag
}

ramcontembDatas
lass_count] offsets;
sFile[class_count] classes;

offsets]i]
the start of t

class_count
attribute of
encapsulate

classes]i]

Both offsetg
Interchange

12.2 S¢
1221

The Call eld

shall define the offset of the first byte of data of the i" class (i.e. classes]i]
ne OriginalContent octetstring.

) with reg

shall have the same value as the number of character strings\in the value of the
the MHEG-6 InterchangedProgram object. This value defines\the number of JVM cl
d by the object.

shall define the JVM class data, according to the class file\format defined by 9.2.

and classes
dProgram object.

arrays follow the class order defined by the Name attribute of the MH

bmantics of elementary actions
Call

bmentary action has the semantics~of a library function call. The effect of the Call elem

action is to ffun a specified method of the target class and to suspend the MHEG-5 engine operation un

method has

An MHEG-

MHEG-5 AH

methg

the s

NOTE

exited and all the JVM threadstereated from it have exited as well.

InterchangedProgram aetivated using the Call elementary action shall only use the fol
| operations:

the operations that pefform direct read access to the value of an MHEG-5 internal attribute (most

ds whose name-begins with "get");
tVariablé methods provided by subclasses of the Variable class.

1 The MHEG-5 API methods allowed to MHEG-6 InterchangedPrograms activated by Call arg

ard to
Name

ASSes

EG-6

Pntary
til this

owing

of the

listed

in Annex D.

Invocation of other MHEG-5 elementary actions from an InterchangedProgram activated using the Call
elementary action is a programming error.

NOTE

NOTE

NOTE

22

2

To enforce this, every time an MHEG-5 elementary action is requested from VM code, the MHEG-5

API implementation should check that the VM thread of the calling VM code belongs to the VM

thread group of an asynchronous program (i.e. invoked using Fork) and otherwise throw
exception (see also 12.2.2).

3

a fatal

Hence (as specified in 12.2.5) the implementation of the allowed operations ("get" operations and

setVariable) should access data through some direct access mechanism, rather than by invoking

MHEG-5 elementary actions.

4
action until the call returns.

When a Call elementary action is used, the MHEG-5 engine should not handle any elementary
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12.2.2 Fork

The Fork elementary action has the semantics of forking a new thread to run a program. The effect of the
Fork elementary action is to provide an acknowledgement to the MHEG-5 engine, in the ForkSucceeded
variable parameter, allowing it to resume operation.

Any thread created afterwards keeps on running while the MHEG-5 engine resumes processing.

An MHEG-6 InterchangedProgram or Applet activated using the Fork elementary action may invoke any
MHEG-5 API operation.

NOTE 1 To enforce the difference between call and fork, the MHEG-5 APl implementation-ghould ensure
that the Java thread created by a Fork elementary action, and any threads created frdgm that, are in
a distinct thread group from that which would be used when executing Java-code in fesponse to a
Call elementary action.

An InferchangedProgram or Applet shall not create thread groups with arbitrary parents.

NOTE 2 This should be considered a programming error, resulting i an exception being thrown by the
SecurityManager.

12.2.3 Invoke

The Invoke elementary action has the semantics of invoking a method on an applet. The effect df the Invoke
actior] is to queue the method call, then to provide an acknhowledgement to the MHEG-5 erjgine, in the
InvokeSucceeded variable parameter, allowing it to resunie/operation. The method call is then|executed in
the Applet's main thread as soon as it is ready to receive it, i.e. when the previously queued method calls
have peen handled.

12.2.4 Stop

The gffect of the Stop elementary action-i§’to terminate any currently executing method and gtop any VM
threadl activated by this program.

NOTE 1 The Stop elementary action only applies to programs activated using a Fork elementary action.

NOTE 2 To avoid any~uncontrolled «crash» of the system, the application designer should miake sure that
all Java exceptions are handled explicitly by the program, so as to terminate the program in a clean
fashiontand return from the initial Call or Fork.

12.2.5 MHEG:5 APl operations

All MHEG-5 APl operations shall have synchronous execution semantics: whenever VM code invokes an
MHEG-5 ARI operation, the VM thread in which this code is executed is suspended until the NIHEG-5 API
operdati i i i i
the re
have = ) = ; Ty
operation used to access attrrbutes shaII return |mmed|ately after the requested attribute has been retrreved

The operations that perform direct read access to the value of an MHEG-5 internal attribute (i.e. the "get”
operations) and the setVariable operation shall not trigger MHEG-5 elementary actions, but instead bypass
the action execution mechanism and access attributes or modify variables directly.

12.3 Execution semantics

This subclause describes from a JVM viewpoint the effect of the actions applicable to MHEG-6
InterchangedProgram objects.

For this purpose, it introduces the ClassMapper concept to illustrate and clarify the mechanisms specified in
7.2.3, and make recommendations on their implementation.

23
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NOTE This description is intended for use as a reference of how an engine is expected to behave. There
is no requirement to implement an MHEG-6 engine as described in this subclause.

The ClassMapper is a virtual entity used to describe how the association between an MHEG-6
InterchangedProgram object and a JVM class is dynamically maintained throughout the life of both the
MHEG-6 object (which remains under the control of the MHEG-5 engine) and the JVM application class
(once it becomes known to the VM).

12.3.1 Engine bootstrapping

The MHEG{6engine 1S assumed 10 be loaded  before any MHEG-6 application can be prepared] This
means that gt all times during interpretation of an application,

- the MHEG-5 engine is ready to process active Links;
- the ClassMapper is ready to receive any request;

- the JYM is ready to execute VM code.

12.3.2 ClassMapper initialisation

Activation of an Application object notifies the ClassMapper of the Groupldentifier that a new applicafion is
starting.

NOTH 1 For this purpose, the ClassMapper could provide afunction such as
public void setApplication (MHEGId application_id)

As soon as ja Group object is prepared, descriptive information of all MHEG-6 InterchangedProgram opjects
attached to this Group is provided to the ClassMapper. For‘each MHEG-6 InterchangedProgram objedt, this
descriptive [information includes the names of the.classes (as provided by the Name attributes), and
references {o their content data (through either class data offsets - for IncludedContent attributes - @nd/or
class file ngmes - for ReferencedContent attributes). For each of the classes, the ClassMapper can gxploit
the descripllive information to add an entry to.its internal class map, which maps a class name fo the
encapsulating MHEG-6 InterchangedProgram.object and a reference to the class data.

The use of|this notification is to makevit known to the ClassMapper that these classes can be lpaded
whenever rgquired for resolution.

NOTE|2 The ClassLoader class of the java.lang package is an abstract class. An MHEG-6 Classlloader
(inheriting~from the java.lang ClassLoader) need be implemented according to the MHEG-6
context, Parsing the program code interchange format (for included content data) and accgssing
the class files (for referenced content data) is performed by the loadClass method pf the
Classtoader class through the data input mechanism (such as java.io.Datalnput) available pn the
run-time environment (this data input mechanism is not specified by this part of ISO/IEC 13522).

EXAMPLE-~ Assume the application contains an MHEG-6 InterchangedProgram object with class Add
(used throughout the application). The name and location is notified to the ClassMapper,
but the class is not loaded into the VM. Now assume scene 1 contains an
InterchangedProgram with class Fact (used only within the scene), whose
InitiallyAvailable attribute is set to True. So Class Fact has to be loaded into the VM. As a
method of class Fact calls upon a method of class Add, loading of class Fact cannot be
performed until the reference to class Add is resolved. The map maintained by the
ClassMapper is therefore used to load the code of class Add, without disturbing the
operation of the MHEG-5 engine.

NOTE 3 For this purpose, the ClassMapper could provide a function such as
public void notify (MHEGId object_id, String[] class_names,
ByteStreamReference[] class_data)

The structure of the map maintained by the ClassMapper could be as follows:
ClassEntry[] class_map;
ClassEntry {

24
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12.3

CONSTANT_Utf8_info name;
MHEGId program_id;
ByteStreamReference location;
}
with ByteStreamReference being an implementation-dependent type representing
large data areas used to hold referenced and/or included content.

3 Program preparation

ISO/IEC 13522-6:1998 (E)

a handle to

Upon preparation of the MHEG-6 InterchangedProgram object, its OriginalContent data are retrieved and
provided to the ClassMapper. The ClassMapper then parses the class file format and loads the

the VM.

12.3.4 Program activation

Upon|triggering a Call or Fork elementary action on an InterchangedProgram,‘the MHEG-5 eng

the f

the ClassMapper

12.3.

Upon(| triggering a Stop elementary action on an InterchangedProgram, the MHEG-5 engin

tempirarily stored thread group identifier to request termination of the program. The effect

elem

12.3.

classes into

NOTE For this purpose, the ClassMapper could provide a function such as
public Error load (String class_name)

ifst parameter (class index) and uses the Name attribute to retrieve the) name of the targe

transforms the other MHEG-5 parameters into JVM Object-parameters;

if the method cannot be invoked (see 7.2.3), returns False (this is then used by the MHEG
set the CallSucceeded or ForkSucceeded action parameter);

actually calls the requested method of the J¥M class with the transformed parameters;
in the case of a Call, returns an exit code upon termination of the requested method (this ig

MHEG-5 engine to set the CallSuccegded action parameter);

engine which temporarily stofes it for further reference (see 12.3.5); then, upon termir]
requested method, sends.the MHEG-5 engine a notification with an exit code used
ForkSucceeded action parameter.

NOTE For this,purpose, the ClassMapper could provide functions such as
public-boolean call (String class_name, String method_name, Param[] args)
public int fork (String class_name, String method_name, Param[] args)

K Program deactivation

ine handles
class, then

checks that the invoked class has a method of the name given’by the second parameter (nmpethod);

-5 engine to

used by the

in the case of a Fork, returns the identifier of the newly created ThreadGroup back to the MHEG-5

ation of the
to set the

e uses the

NOTE For this purpose, the ClassMapper could provide a function such as
public void stop (int ThreadGroupld)

6 Program destruction

of the Stop

Upon destruction of the MHEG-6 InterchangedProgram object, classes carried by this InterchangedProgram, whose
names are defined by its Name attribute, are marked for deletion within the VM.

NOTE 1 For this purpose, the ClassMapper could provide a function such as
public void unload (String class_name)

This also removes the entry in the ClassMap.

25


https://iecnorm.com/api/?name=10da60e28cf73ca4a771b308c75778d0

ISO/IEC 13522-6:1998 (E) © ISO/IEC

Upon destruction of the MHEG-5 Application object, the ClassMapper is restored to its initial state.

12.3.7

The ClassM

26

NOTE 2

NOTE 3

NOTE 4

Although the JVM classes and objects are marked for deletion when their encapsulating
InterchangedProgram is destroyed, there is no way of knowing when these objects have actually
been deleted, as this depends on the garbage collection policy of the JVM implementation.

If a JVM object is referenced by a class variable, then that object (and any object it refers to)
remains until the class is unloaded.

If an object of a class with Scene scope is referenced by an object of a class with Application
scope the code of this class may need to remain in the VM method area after the destriiction of

activ
throu

it translates the Invoke elementary action into method calls to,be-queued.

ClassMapper for Applet
apper has a similar behaviour for MHEG-6 Applet objects. In addition,

it ma%s the applet's MHEG reference to the corresponding Java instance<and thread objects; after the

the Scene. However, such programming is deprecated.
More generally, if a class of a destroyed InterchangedProgram is used _By\-another
InterchangedProgram that is still available, the code of this class may need to remain) in the VM
method area until it is no longer referenced.

tion behaviour calls upon the constructor of the target class, poth of these have to be $tored
hout the lifetime of the MHEG applet object;
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Annex A
(normative)

ASN.1 notation

This Annex describes the ASN.1 notation for the syntax of MHEG-6 objects.

Use of the ASN.1 notation is recommended for service delivery and deployment. Indeed the AS

Any NIHEG-6 object encoded using the ASN.1 notation shall be described using the following A
and shall be encoded according to the Distinguished Encoding Rules (DER) defined in ISO/IEC
| ITU{T Recommendation X.690.

N.1 notation
ation.

SN.1 syntax
8825-1:1995

The dyntax below is compatible with that defined by Annex A of ISO/IEC 135225 So any MHEG-5 object

encoded according to Annex A of ISO/IEC 13522-5 is also an MHEG-6 object;.i:e. conforms to
this Anhnex.

--Copyfight statement:

--© Intgrnational Organisation for Standardisation 1998

--Perm|ssion to copy in any form is granted for use with conforming MHEG-6 engines-and applications
--provided this notice is included in all copies

--$PREFIX=ISOMHEG-mheg-6:mheg-6
-- Moddile: mheg-6

1ISO13%22-MHEG-6 {joint-iso-itu-t(2) mheg(19) version(1) mheg-6(18)}
DEFIN|TIONS IMPLICIT TAGS ::= BEGIN

-- This module defines the MHEG-6 abstract syntax which consists of data values of type:
-- 1ISO13522-MHEG-6.InterchangedObject.

-- This pbstract syntax is identified by the name:

-- {jointtiso-itu-t(2) mheg(19) version(1) mheg-6(18)}.

InterchhingedObject = CHOICE {
applidation [0] ApplicationClass,
sceng [1] SceneClass

}

-- <A.[Ll> Root Class

e syntax in

RootClpss ::= ObjectReference

-- <A.p> Group Class

GroupClass ::= SET{
RootC¢lass (WITH. COMPONENTS
{extgrnal-reference (WITH COMPONENTS {..., object-number (0)}) PRESENT}),

standard-identifier [2] Standardldentifier OPTIONAL,
standprd-yersion [3] INTEGER (1) OPTIONAL,
objectinformation [4]1 OCTET STRING OPTIONAL
on-start-up [5] ActionClass OPTIONAL,
on-close-down [6] ActionClass OPTIONAL,
original-group-cache-priority [7] INTEGER (0..255) DEFAULT 127,
items [8] SEQUENCE SIZE (1..MAX) OF Groupltem OPTIONAL
}
Standardldentifier ::= SEQUENCE {
joint-iso-itu INTEGER (2),
mheg INTEGER (19)
}
Groupltem = CHOICE {
resident-program  [9] ResidentProgramClass,
remote-program [10] RemoteProgramClass,
interchanged-program [11] InterchangedProgramClass,
palette [12] PaletteClass,
font [13] FontClass,
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cursor-shape [14] CursorShapeClass,
boolean-variable  [15] BooleanVariableClass,
integer-variable  [16] IntegerVariableClass,
octet-string-variable [17] OctetStringVariableClass,
object-ref-variable [18] ObjectRefVariableClass,
content-ref-variable [19] ContentRefVariableClass,

link [20] LinkClass,
stream [21] StreamClass,
bitmap [22] BitmapClass,
line-art [23] LineArtClass,

dynamic-line-art ~ [24] DynamicLineArtClass,

rectangle
hotspot
switch-button
push-button
text
entry-field
hyper-text
slider
token-group
list-group
applet

}

[25] RectangleClass,
[26] HotspotClass,

© ISO/IEC

2A-SwitehBtttonclass;
[28] PushButtonClass,
[29] TextClass,
[30] EntryFieldClass,
[31] HyperTextClass,
[32] SliderClass,
[33] TokenGroupClass,
[34] ListGroupClass
[237] AppletClass

-- <A.3> Application Class

ApplicationCla:
COMPONEN
on-spawn-clo
on-restart
default-attribu

}

DefaultAttributg
character-set
background-c
text-content-h
text-colour
font
font-attributes
interchanged-
stream-conte
bitmap-conter
line-art-conte
button-ref-col
highlight-ref-cj
slider-ref-colo

}

FontBody ::=
direct-font O
indirect-font G

}
-- <A.4> ScH

S = SET {

'S OF GroupClass,

be-down [35] ActionClass OPTIONAL,
[36] ActionClass OPTIONAL,

::= CHOICE {

[38] INTEGER,
blour [39] Colour,
pok [40] INTEGER,

[41] Colour,

[42] FontBody,

[43] OCTET STRING,
program-content-hook [44] INTEGER,
t-hook [45] INTEGER,
t-hook [46] INTEGER,
t-hook [47] INTEGER,
ur [48] Colour,
blour [49] Colour,

Lir [50] Colour

CHOICE {
CTET STRING,
bjectReference

ne Class

tes [37] SEQUENCE SIZE (1..MAX) OF DefaultAttribute OPTIONAL

SceneClass
COMPONEN
input-event-rg

:|= SETH{

'S OF-GroupClass,
gister” [51] INTEGER,

scene-coordir
aspect-ratio

=01 -
dlE=SYSIETIT [O] SLECTIELUUTUITNIALE OYSITETTT,

[53] AspectRatio DEFAULT {width 4, height 3},

moving-cursor [54] BOOLEAN DEFAULT FALSE,

next-scenes

[55] SEQUENCE SIZE (1..MAX) OF NextScene OPTIONAL

SceneCoordinateSystem ::= SEQUENCE {
x-scene INTEGER,
y-scene INTEGER

AspectRatio

::= SEQUENCE {

width INTEGER,
height INTEGER

NextScene ::=

SEQUENCE {

scene-ref OCTET STRING,
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scene-weight INTEGER (0..255)

-- <A.5> Ingredient Class
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IngredientClass n=SET {
RootClass (WITH COMPONENTS
{..., external-reference (WITH COMPONENTS {..., object-number (1..MAX)}}),
initially-active [56] BOOLEAN DEFAULT TRUE,
content-hook  [57] INTEGER OPTIONAL,
original-content [58] ContentBody OPTIONAL,
shared [59] BOOLEAN DEFAULT FALSE

}

ContentBody ::= CHOICE {
included-content OCTET STRING,
refergnced-content ReferencedContent

}

ReferehcedContent := SEQUENCE {
contept-reference  ContentReference,
conteft-size [60] INTEGER OPTIONAL,

contept-cache-priority [61] INTEGER (0..255) DEFAULT 127
}

-- <A.b> Link Class

LinkClgss ::= SET {
COMPONENTS OF IngredientClass (WITH COMPONENTS
{..., gontent-hook ABSENT, original-content ABSENT}),
link-cndition [62] LinkCondition,
link-effect [63] ActionClass

LinkCopdition ::= SEQUENCE {
eventtsource ObjectReference,
eventitype EventType,
eventidata EventData OPTIONAL

EventType ::= ENUMERATED {

is-avdilable 1),
contept-available  (2),
is-deleted (3),
is-runhing (4),
is-stopped 5),
user-ihput (6),
anchqr-fired ),
timer-fired (8),

asyndh-stopped 9),
interaftion-completed (10),
tokentmoved-from  (11),
tokentmoved-to (12),
strearp-event (13)
stream-playing (24);
stream-stopped (15),
countgr-trigger (16),

highlight-on 17),
highlight-off (18),
cursof-enter (29),
cursof-leave (20),
is-selected 21y,
is-deselected (22),
test-event (23),

first-item-presented (24),
last-item-presented (25),

head-items (26),
tail-items (27),
item-selected (28),

item-deselected (29),
entry-field-full ~ (30),
engine-event (31)

EventData ::= CHOICE {
octetstring OCTET STRING,
boolean BOOLEAN,
integer INTEGER
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-- <A.7> Program Class

ProgramClass ::= SET {
COMPONENTS OF IngredientClass (WITH COMPONENTS {..., initially-active (FALSE) PRESENT}),
name [64] OCTET STRING,
initially-available [65] BOOLEAN DEFAULT TRUE

}

-- <A.8> ResidentProgram Class

ResidentProgramClass ::= ProgramClass
(WITH COMPONENTS {..., content-hook ABSENT, original-content ABSENT})

-- <A.9> Re]noteProgram Class

RemoteProgranClass ::= SET {
COMPONENTS OF ProgramClass (WITH COMPONENTS {..., content-hook ABSENT, original-content ABSENT}),
program-conrjection-tag [66] INTEGER OPTIONAL

-- <A.10> InferchangedProgram Class

InterchangedPfogramClass ::= ProgramClass (WITH COMPONENTS
{..., original-cqntent PRESENT, content-hook (0)})

-- <A.11> Palette Class

PaletteClass ::= IngredientClass (WITH COMPONENTS
{..., content-h¢ok PRESENT, original-content PRESENT, initially-active (TRUE)})

-- <A.12> Fgnt Class

FontClass ::q IngredientClass (WITH COMPONENTS
{..., content-hpok PRESENT, original-content PRESENT, initially-active,(TRUE)})

-- <A.13> ClirsorShape Class

CursorShapeClass  ::= IngredientClass (WITH COMPONENTS
{..., content-h¢ok PRESENT, original-content PRESENT, initially-active (TRUE)})

-- <A.14> Variable Class

VariableClass 1= SET {
COMPONENTS OF IngredientClass (WITH COMPONENTS
{..., content-hook ABSENT, original-content’ABSENT, initially-active (TRUE)}),
original-value|[67] OriginalValue

OriginalValue = CHOICE{
boolean BOOLEAN,
integer NTEGER,

octetstring OCTET ‘STRING,
object-referenice [68]'ObjectReference,
content-refergnce-[69] ContentReference

}

-- <A.15> BooleanVariable Class

BooleanVariableClass ::= VariableClass (WITH COMPONENTS
{..., original-value (WITH COMPONENTS {boolean PRESENT})})

-- <A.16> IntegerVariable Class

IntegerVariableClass ::= VariableClass (WITH COMPONENTS
{..., original-value (WITH COMPONENTS {integer PRESENT})})

-- <A.17> OctetStringVariable Class

OctetStringVariableClass ::= VariableClass (WITH COMPONENTS
{..., original-value (WITH COMPONENTS {octetstring PRESENT})})
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-- <A.18> ObjectReferenceVariable Class
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ObjectRefVariableClass ::= VariableClass (WITH COMPONENTS
{..., original-value (WITH COMPONENTS {object-reference PRESENT})})

-- <A.19> ContentReferenceVariable Class

ContentRefVariableClass ::= VariableClass (WITH COMPONENTS
{..., original-value (WITH COMPONENTS {content-reference PRESENT})})

-- <A.20> Presentable Class

PresentableClass ::= IngredientClass

-- <A.R1> TokenManager Class

TokenManagerClass ::= SET {
movemnent-table [70] SEQUENCE SIZE (1..MAX) OF Movement OPTIONAL
}

Movenjent ::= SEQUENCE SIZE (1..MAX) OF INTEGER

-- <A.p2> TokenGroup Class

TokenGroupClass 1= SET {
COMIPONENTS OF PresentableClass (WITH COMPONENTS
{..., gontent-hook ABSENT, original-content ABSENT}),
COMPONENTS OF TokenManagerClass,
tokenigroup-items  [71] SEQUENCE SIZE (1..MAX) OF TokenGroupltem;
no-token-action-slots [72] SEQUENCE SIZE (1..MAX) OF ActionSlot ORTIONAL

}

TokenGroupltem ::= SEQUENCE {
a-visilble ObjectReference,
actior}-slots SEQUENCE SIZE (1..MAX) OF ActionSlot OPTIQNAL

}

Action$lot  ::= CHOICE {
actior}-class ActionClass,
null NULL

}
-- <A.p3> ListGroup Class

ListGrqupClass n=SET{
COMPONENTS OF TokenGroup€lass,
positipns [73] SEQUENEESIZE (1..MAX) OF XYPosition,
wrap-pround [74] BOOLEAN DEFAULT FALSE,
multigle-selection [75] BOOLEAN DEFAULT FALSE

}

-- <A.p4> Visible Class

VisibleClass = SET {
COMIPONENTS OF PresentableClass,
originpl-hox-size  [76] OriginalBoxSize,

original-position [ 7 7] XYPosition DEFAULT {X-position U, y-positon UJ,
original-palette-ref [78] ObjectReference OPTIONAL

}

OriginalBoxSize ::= SEQUENCE {
x-length INTEGER (0..MAX),
y-length INTEGER (0..MAX)

}
-- <A.25> Bitmap Class

BitmapClass ::= SET {
COMPONENTS OF VisibleClass (WITH COMPONENTS {..., original-content PRESENT}),
tiling [79] BOOLEAN DEFAULT FALSE,
original-transparency [80] INTEGER (0..100) DEFAULT 0

}
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-- <A.26> LineArt Class
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LineArtClass

1= SET {

COMPONENTS OF VisibleClass (WITH COMPONENTS {..., original-content PRESENT}),
bordered-bounding-box [81] BOOLEAN DEFAULT TRUE,

original-line-width ~ [82] INTEGER DEFAULT 1,

original-line-style  [83] INTEGER {solid(1), dashed(2), dotted(3)} DEFAULT solid,
original-ref-line-colour [84] Colour OPTIONAL,

original-ref-fill-colour [85] Colour OPTIONAL

}

-- <A.27> Rectangle Class

RectangleClas:
{..., content-h

-- <A.28> Dy

::= LineArtClass (WITH COMPONENTS
ok ABSENT, original-content ABSENT, bordered-bounding-box ABSENT})

namicLineArt Class

DynamicLineAl
{..., content-h

-- <A.29> Tg

tClass ::= LineArtClass (WITH COMPONENTS
ok ABSENT, original-content ABSENT})

xt Class

TextClass ::3
COMPONEN
original-font
font-attributes
text-colour
background-c
character-set
horizontal-jus
vertical-justifi
line-orientatio
start-corner
text-wrapping

Justification
LineOrientation

StartCorner

SET {
'S OF VisibleClass (WITH COMPONENTS {..., original-content PRESENT}),
[86] FontBody OPTIONAL,

[43] OCTET STRING OPTIONAL,
[41] Colour OPTIONAL,
blour [39] Colour OPTIONAL,

[38] INTEGER OPTIONAL,

ification [87] Justification DEFAULT start,
ation [88] Justification DEFAULT start,
u [89] LineCrientation DEFAULT horizontal,
[90] StartCorner DEFAULT upper-left,

[91] BOOLEAN DEFAULT FALSE

::= ENUMERATED {start (1), end (2), centre (3))justified (4)}
::= ENUMERATED {vertical (1), horizontal(2)}

;.= ENUMERATED {upper-left (1), uppersright (2), lower-left (3), lower-right (4)}

-- <A.30> Stream Class

StreamClass
COMPONEN
multiplex [92]
storage [93]
looping [94]
}

StreamCompo
audio  [95]
video  [96]

1= SET {

'S OF PresentableClass(WITH COMPONENTS {..., original-content PRESENT}),
ISEQUENCE SIZE (1..MAX) OF StreamComponent,

Storage DEFAULT stream,

NTEGER {infinity(0O)}PEFAULT 1

ent = CHQOICE {

AudioClass;
ideoClass,
RTGraphicsClass

rtgraphics [97
}

Storage ::= ENUMERATED {memory (1), stream (2)}

-- <A.31> Audio Class

AudioClass

= SET{

COMPONENTS OF PresentableClass (WITH COMPONENTS

{..., content-hook ABSENT, original-content ABSENT, shared ABSENT}),
component-tag [98] INTEGER,
original-volume [99] INTEGER DEFAULT 0

-- <A.32> Video Class

VideoClass

1= SET {

COMPONENTS OF VisibleClass (WITH COMPONENTS
{..., content-hook ABSENT, original-content ABSENT, shared ABSENT,
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original-palette-ref ABSENT}),
component-tag [98] INTEGER,
termination [100] Termination DEFAULT disappear

}
Termination  ::= ENUMERATED {freeze (1), disappear (2)}

-- <A.33> RTGraphics Class

RTGraphicsClass  ::= SET{
COMPONENTS OF VisibleClass (WITH COMPONENTS
{..., content-hook ABSENT, original-content ABSENT, shared ABSENT}),
compganent-tag [98] INTEGER

terminjation [100] Termination DEFAULT disappear
}

-- <A.B4> Interactible Class

InteracfibleClass n=SET{
enging-resp [101] BOOLEAN DEFAULT TRUE,
highlight-ref-colour [49] Colour OPTIONAL

-- <A.B5> Slider Class

Sliderdlass 1= SET {
COMIPONENTS OF VisibleClass (WITH COMPONENTS {..., content-hook ABSENToriginal-content ABSENT}),
COMIPONENTS OF InteractibleClass,
orientption [102] Orientation,
max-Jalue [103] INTEGER,
min-value [104] INTEGER DEFAULT 1,
initialqvalue  [105] INTEGER OPTIONAL,
initialjportion [106] INTEGER OPTIONAL,
step-gize [107] INTEGER DEFAULT 1,
slider{style  [108] SliderStyle DEFAULT normal,
slider{ref-colour [50] Colour OPTIONAL

}

Orientdtion ::= ENUMERATED {left (1), right (2), up {3)} down (4)}

SliderStyle ;= ENUMERATED {normal (1), thermometer (2), proportional (3)}
-- <A.B6> EntryField Class

EntryFieldClass 1= SET {

COMPONENTS OF TextClass,
COMIPONENTS OF InteractibleClass,
input-fype  [109] InputType DEFAULT any,
char-llst  [110] OCTET STRING OPTIONAL,
obscyred-input [111] BOOLEAN DEFAULT FALSE,
max-length  [112] INTEGER DEFAULT 0

}

InputType ::= ENUMERATED {alpha (1), numeric (2), any (3), listed (4)}

-- <A.B7> HyperText Class

HyperText€tass——=SETY
COMPONENTS OF TextClass,
COMPONENTS OF InteractibleClass

}
-- <A.38> Button Class

ButtonClass  ::= SET {
COMPONENTS OF VisibleClass (WITH COMPONENTS {..., content-hook ABSENT, original-content ABSENT}),
COMPONENTS OF InteractibleClass,
button-ref-colour [48] Colour OPTIONAL

-- <A.39> Hotspot Class

HotspotClass  ::= ButtonClass
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-- <A.40> PushButton Class
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PushButtonClass 1= SET {
COMPONENTS OF ButtonClass,
original-label [113] OCTET STRING OPTIONAL,
character-set [38] INTEGER OPTIONAL

-- <A.41> SwitchButton Class

SwitchButtonClass n=SET{

COMPONENTS OF PushButtonClass,

button-style [

141l ButtenShde.
T 24

ButtonStyle  |::= ENUMERATED {pushbutton (1), radiobutton (2), checkbox (3)}
-- <A.42> Applet Class
AppletClass |::= SET {

COMPONENTS OF InterchangedProgramClass,

COMPONENTS OF InteractibleClass,

original-box-s|ze [76] OriginalBoxSize,

original-positipn [77] XYPosition DEFAULT {x-position 0, y-position 0}
-- <A.43> Agtion Class
ActionClass |::= SEQUENCE SIZE (1..MAX) OF ElementaryAction
ElementaryActjon == CHOICE {

activate [115] GenericObjectReference,

add [116] Add,

add-item [117] AddItem,

append [118] Append,

bring-to-front [119] GenericObjectReference,

call [120] Call,

call-action-slo]
clear

clone
close-connec
deactivate
del-item
deselect
deselect-item
divide
draw-arc
draw-line
draw-oval
draw-polygon
draw-polyline

[121] CallActionSlot,
[122] GenericObjectReference,
[123] Clone,
on [124] CloseConnection,
[125] GenericObjectReference,
[126] Delltem,
[127] GenericObjectReference,
[128] Deselectltem,
[129] Divide,
[130] DrawArc,
[131] DrawLine,
[132] DrawOval,
[133] DrawPalygon,
[134] DrawPalyline,

draw-rectanglp [135] DrawRectangle,

draw-sector
fork
get-availability
get-box-size
get-cell-item
get-cursor-po

[136] DrawSector,
[137] Fork;
-status [138] GetAvailabilityStatus,
[£39] GetBoxSize,
[140] GetCellltem,
itiop’ ,~ [141] GetCursorPosition,

get-engine-sul

port [142] GetEngineSupport,

get-entry-poin
get-fill-colour
get-first-item

t [143] GetEntryPoint,
[144] GetFillColour,
[145] GetFirstltem,

get-highlight-status  [146] GetHighlightStatus,
get-interaction-status [147] GetInteractionStatus,

get-item-status [148] GetltemStatus,
get-label [149] GetLabel,
get-last-anchor-fired [150] GetLastAnchorFired,
get-line-colour [151] GetLineColour,
get-line-style [152] GetLineStyle,
get-line-width [153] GetLineWidth,
get-list-item [154] GetListltem,
get-list-size [155] GetListSize,
get-overwrite-mode [156] GetOverwriteMode,
get-portion [157] GetPortion,

get-position

[158] GetPosition,

get-running-status [159] GetRunningStatus,
get-selection-status  [160] GetSelectionStatus,
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get-slider-value [161] GetSliderValue,

ISO/IEC 13522-6:1998 (E)

get-text-content [162] GetTextContent,
get-text-data [163] GetTextData,
get-token-position [164] GetTokenPosition,
get-volume [165] GetVolume,

invoke [238] Invoke,

launch [166] GenericObjectReference,
lock-screen [167] GenericObjectReference,
modulo [168] Modulo,

move [169] Move,

move-to [170] MoveTo,

multiply [171] Multiply,

open-connection [172] OpenConnection,
preloae H3H-GeneficobiectReferences
put-bgfore [174] PutBefore,

put-be¢hind [175] PutBehind,

quit [176] GenericObjectReference,
read-persistent [177] ReadPersistent,

run [178] GenericObjectReference,
scale{bitmap [179] ScaleBitmap,
scale{video [180] ScaleVideo,
scrollfitems [181] Scrollltems,

select [182] GenericObjectReference,
selectitem [183] Selectltem,

send-pvent [184] SendEvent,
send-fo-back [185] GenericObjectReference,
set-bgx-size [186] SetBoxSize,

set-cgche-priority [187] SetCachePriority,

set-cqunter-end-position [188] SetCounterEndPosition,

set-cqunter-position  [189] SetCounterPosition,
set-cqunter-trigger  [190] SetCounterTrigger,
set-cyrsor-position  [191] SetCursorPosition,

set-cyrsor-shape [192] SetCursorShape,
set-dgta [193] SetData,
set-ernjtry-point [194] SetEntryPoint,
set-filk-colour [195] SetFiliColour,
set-firgt-item [196] SetFirstitem,
set-foht-ref [197] SetFontRef,

set-highlight-status  [198] SetHighlightStatus,
set-inferaction-status [199] SetInteractionStatus,

set-lapel [200] SetLabel,

set-lirfe-colour [201] SetLineColour,

set-line-style [202] SetLineStyle,

set-line-width [203] SetLineWidth,

set-oJerwrite-mode [204] SetOverwriteMode,

set-pdlette-ref [205] SetPaletteRef,

set-pgrtion [206] SetPortion,

set-pgsition [207] SetPosition|

set-slider-value [208] SetSliderValue,

set-sgeed [209] SetSpeed,

set-tirher [210] SetFimer,;

set-trgnsparency [211} SetTransparency,

set-vgriable [212] SetVariable,

set-vdlume [213] SetVolume,

spaw [214]'GenericObjectReference,

step [215] Step,

stop [216] GenericObjectReference,

store-persistent [217] StorePersistent,

subtrgct [218] Subtract,

test-variable [219] TestVariable,

toggls [770] Gpnprir()hjprtl?pfpren{;e

toggle-item [221] Toggleltem,

transition-to [222] TransitionTo,

unload [223] GenericObjectReference,

unlock-screen [224] GenericObjectReference
}

Add ::= SEQUENCE {
target GenericObjectReference,
value Genericlnteger

}

Addltem ::= SEQUENCE {
target GenericObjectReference,
item-index Genericlnteger,
visible-reference GenericObjectReference

}
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Append ::= SEQUENCE {
target GenericObjectReference,
append-value GenericOctetString

Call ::= SEQUENCE {
target GenericObjectReference,
call-succeeded ObjectReference,

parameters

}

CallActionSlot

SEQUENCE SIZE (1..MAX) OF Parameter OPTIONAL

::= SEQUENCE {

target GenericObjectReference,

index Generi

}

© ISO/IEC

CITEgeT

Clone ::= SEQUENCE {
target GehericObjectReference,

clone-ref-var

}

CloseConnecti

DbjectReference

bn 1= SEQUENCE {

target Gg¢nericObjectReference,

connection-ta

}

Delltem :=S
target
visible-refere

}

Deselectltem

) Genericlnteger

FQUENCE {
SenericObjectReference,
ce GenericObjectReference

== SEQUENCE {

target GengricObjectReference,
item-index Ggnericinteger

}

Divide ::= SEQUENCE {

target Generi
value Generi

}
DrawArc ::=S

ObjectReference,
Integer

EQUENCE {

target Gg¢nericObjectReference,
X Gerjericinteger,

y Ge
ellipse-width
ellipse-height
start-angle
arc-angle

DrawLine :=
target Generi
x1  Generic
yl Generic
x2  Generic
y2  Generic

DrawOval ::=
target G

ericinteger,
[Genericlnteger,
GenericInteger,
Senericlnteger,
Senericlnteger

SEQUENCE {
ObjectReference,
nteger,

nteger,

nteger,

nteger

SEQUENCE {

nekicObiectRefarance
T

J
X Genericlnteger,
y Genericlnteger,
ellipse-width Genericlnteger,
ellipse-height Genericlnteger

DrawPolygon ::= SEQUENCE {
target GenericObjectReference,
pointlist SEQUENCE SIZE (1..MAX) OF Paint

DrawPolyline  ::= SEQUENCE {
target GenericObjectReference,
pointlist SEQUENCE SIZE (1..MAX) OF Point

DrawRectangle ::= SEQUENCE {
target GenericObjectReference,
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x1  Genericlnteger,
yl Genericlnteger,
x2  Genericlnteger,
y2  Genericlnteger

}

DrawSector ::= SEQUENCE {
target GenericObjectReference,
X Genericlnteger,

y Genericlnteger,

ellipse-width Genericinteger,
ellipse-height Genericlnteger,
start-angle Genericlnteger,

ISO/IEC 13522-6:1998 (E)

arc-angte Senericinteger

}

Fork :J= SEQUENCE {
target GenericObjectReference,
fork-slicceeded ObjectReference,

paranjeters SEQUENCE SIZE (1..MAX) OF Parameter OPTIONAL

}

GetAvagilabilityStatus := SEQUENCE {

target GenericObjectReference,
availgbility-status-var ObjectReference

}

GetBoxSize ::= SEQUENCE {
target GenericObjectReference,
x-boxtsize-var ObjectReference,
y-boxtsize-var ObjectReference

}

GetCellltem  ::= SEQUENCE {
target GenericObjectReference,
cell-index Genericlnteger,
item-ref-var ObjectReference

GetCutsorPosition == SEQUENCE {
targetl GenericObjectReference,
x-out |ObjectReference,
y-out |ObjectReference

GetEngineSupport  ::= SEQUENCE {
targetl GenericObjectReference,
feature GenericOctetString,

answgr ObjectReference

}

GetEntryPoint .= SEQUENCE {
targe: GenericObjectReference,
entry-point-var ObjectReference

GetFillColour .'= SEQUENCE {
targe: GenericObjectReference,
fill-colput-yar-ObjectReference

}

GetFirstltem ::= SEQUENCE {
target GenericObjectReference,
first-item-var ObjectReference

GetHighlightStatus ::= SEQUENCE {
target GenericObjectReference,
highlight-status-var ObjectReference

GetlnteractionStatus
target GenericObjectReference,
interaction-status-var ObjectReference

GetltemStatus  ::= SEQUENCE {
target GenericObjectReference,

::= SEQUENCE {
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item-index

Genericlnteger,

item-status-var ObjectReference

}

GetlLabel := SEQUENCE {
target GenericObjectReference,
label-var ObjectReference

}

GetlLastAnchorFired ::= SEQUENCE {

target
last-anchor-fir

}

GenericObjectReference,

ed-var ObjectReference

© ISO/IEC

GetLineColour
target G
line-colour-val

}

GetLineStyle
target G¢
line-style-var

}

GetLineWidth
target G¢
line-width-var

}

GetlListltem
target Ge
item-index Q@
item-ref-var O

}

GetListSize
target Gene
size-var Obje

}

GetOverwriteM
target
overwrite-mod

}

GetPortion
target  Gen
portion-var O

}

GetPosition
target G4
X-position-var|
y-position-var

GetRunningSt4
target
running-statu

::= SEQUENCE {
EnericObjectReference,
ObjectReference

::= SEQUENCE {
nericObjectReference,
DbjectReference

::= SEQUENCE {
nericObjectReference,
ObjectReference

::= SEQUENCE {
ericObjectReference,
enericinteger,
bjectReference

::= SEQUENCE {
icObjectReference,
tReference

ode ::= SEQUENCE {
GenericObjectReference,
e-var ObjectReference

:|= SEQUENCE {

ericObjectReference,
jectReference

::= SEQUENCE {
nericObjectRefererce;
ObjectReference]
ObjectReference

tus _%=-SEQUENCE {
GenericObjectReference,
-var'ObjectReference

}

GetSelectionSt
target

atus == SEQUENCE {
GenericObjectReference,

selection-status-var ObjectReference

}

GetSliderValue

== SEQUENCE {

target GenericObjectReference,
slider-value-var ObjectReference

}

GetTextContent  ::= SEQUENCE {
target GenericObjectReference,
text-content-var ObjectReference

GetTextData
target Ge

38
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text-data-var ObjectReference

GetTokenPosition ::= SEQUENCE {

target

GenericObjectReference,

token-position-var ObjectReference

ISO/IEC 13522-6:1998 (E)

GetVolume ::= SEQUENCE {
target  GenericObjectReference,
volume-var ObjectReference

}

Invoke[=—SEQUENCET
target GenericObjectReference,
invokeé-succeeded ObjectReference,
methqd GenericOctetString,

paranpeters SEQUENCE SIZE (1..MAX) OF Parameter OPTIONAL

}

Modulq ::= SEQUENCE {
targetl GenericObjectReference,
value| Genericlnteger

}

Move :]= SEQUENCE {
target GenericObjectReference,
movement-identifier Genericlnteger

}

MoveTp ::= SEQUENCE {
targetl GenericObjectReference,
index| Genericlnteger

}

Multipl ::= SEQUENCE {
targetl GenericObjectReference,
value| Genericlnteger

}

OpenQonnection ::= SEQUENCE {
target GenericObjectReference,
open-succeeded ObjectReference,
protogol GenericOctetString,
addreps GenericOctetString,
conngction-tag Genericlnteger

PutBefpre ::= SEQUENCE {
target GenericObjectReference,
refergnce-visible GenericObjectReference

PutBehlind ::= SEQUENCE {
target GenericObjectReference,
refergnce-visible GenericObjectReference

ReadPErsistent ::= SEQUENCE {
target GenericObjectReference,

read-succeeded ObjectReference,

out-variables SEQUENCE SIZE (1..MAX) OF ObjectReference,

in-file-name GenericOctetString

}

ScaleBitmap ::= SEQUENCE {
target GenericObjectReference,
x-scale Genericlnteger,
y-scale Genericlnteger

ScaleVideo ::= SEQUENCE {
target GenericObjectReference,
x-scale Genericlnteger,
y-scale Genericlnteger

}
Scrollltems ::= SEQUENCE {
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target GenericObjectReference,

items-to-scroll

}

Selectltem

Genericlnteger

= SEQUENCE {

target GenericObjectReference,
item-index Genericlnteger

}

SendEvent ::= SEQUENCE {

target

GenericObjectReference,

emulated-event-source GenericObjectReference,
emulated-event-type EventType,

© ISO/IEC

emulated-eve

}

SetBoxSize
target G4
X-new-box-siz
y-new-box-siz

}

SetCachePrior|
target
new-cache-pr|

}

SetCounterEng
target
new-counter-¢

}

SetCounterPos
target
new-counter-

}

SetCounterTrigd
target
trigger-identifi
new-counter-

SetCursorPosi
target Gene
x-cursor Geng
y-cursor Geng

SetCursorShayg
target g
new-cursor-s|

SetData =S
target  Gen
new-content N

=Udld  CITUIdiEUCvVETTiDdid UF TTUNAL

|= SEQUENCE {

nericObjectReference,
e Genericlnteger,
e Genericlnteger

ty ::= SEQUENCE {
GenericObjectReference,
ority Genericlnteger

Position ::= SEQUENCE {
GenericObjectReference,
nd-position Genericlnteger

ition ::= SEQUENCE {
GenericObjectReference,
osition Genericlnteger

ger == SEQUENCE {
GenericObjectReference,

br Genericlnteger,

alue Genericlnteger OPTIONAL

ion ::= SEQUENCE {
icObjectReference,
ricinteger,

ricinteger

e 1= SEQUENCE {
enericObjectReference,
ape GenericObjectReference OPTIONAL

EFQUENCE {
ericObjectReference,
lewContent

SetEntryPoint

= SEQUENCE {

target G

enericObjectReference,

new-entry-point Genericlnteger

SetFillColour
target G

== SEQUENCE {
enericObjectReference,

new-fill-colour NewColour OPTIONAL

SetFirstitem

== SEQUENCE {

target GenericObjectReference,

new-first-item

SetFontRef

Genericlnteger

1= SEQUENCE {

target GenericObjectReference,
new-font NewFont
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SetHighlightStatus ::= SEQUENCE {
target GenericObjectReference,
new-highlight-status GenericBoolean

SetlnteractionStatus ::= SEQUENCE {
target GenericObjectReference,
new-interaction-status GenericBoolean

}

SetLabel ::= SEQUENCE {
target GenericObjectReference,

ISO/IEC 13522-6:1998 (E)

new-|fber GenerncoTEersSTing

}

SetLingColour  ::= SEQUENCE {
target GenericObjectReference,
new-line-colour NewColour

}

SetLingStyle ::= SEQUENCE {
target GenericObjectReference,
new-line-style Genericlnteger

}

SetLingWidth 1= SEQUENCE {
target GenericObjectReference,
new-ljne-width Genericlnteger

}

SetOvgrwriteMode  ::= SEQUENCE {
target GenericObjectReference,
new-gverwrite-mode GenericBoolean

}

SetPaletteRef ::= SEQUENCE {
target GenericObjectReference,
new-falette-ref GenericObjectReference

}

SetPorfion  ::= SEQUENCE {
targett  GenericObjectReference,
new-gortion Genericlnteger

}

SetPodition = SEQUENCE {
target GenericObjectReference,
new-X-position Genericlnteger,
new-y-position Genericinteger.

SetSliderValue .= SEQUENCE {
target GenerieObjectReference,
new-dlider-value Gefericinteger

}

SetSpded ,:i= SEQUENCE {
targetl . GénericObjectReference,
new-9peed Rational

}

SetTimer ::= SEQUENCE {
target GenericObjectReference,
timer-id Genericlnteger,
new-timer NewTimer OPTIONAL

NewTimer ::= SEQUENCE {
timer-value Genericlnteger,
absolute-time GenericBoolean OPTIONAL

SetTransparency  ::= SEQUENCE {
target GenericObjectReference,
new-transparency Genericlnteger
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SetVariable
target

::= SEQUENCE {
GenericObjectReference,

new-variable-value NewVariableValue

}

SetVolume ::= SEQUENCE {
target  GenericObjectReference,
new-volume Genericlnteger

}

Step ::= SEQUENCE {

target Gen

ericObjectReference,
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nb-of-steps G
}

StorePersisten
target G
store-succeed
in-variables
out-file-name

Subtract =
target Generi
value Generi

TestVariable
target (€
operator
comparison-v

Toggleltem
target Geng
item-index G¢

}

TransitionTo
target
connection-tal
transition-effe)

}

ConnectionTag
connection-tal
null NU

}

rericinieger

::= SEQUENCE {
enericObjectReference,
ed ObjectReference,
SEQUENCE SIZE (1..MAX) OF ObjectReference,
GenericOctetString

SEQUENCE {
ObjectReference,
CInteger

::= SEQUENCE {
enericObjectReference,
Genericlnteger,
hlue ComparisonValue

:|= SEQUENCE {

ricObjectReference,
nericinteger

::= SEQUENCE {

GenericObjectReference,
b-or-null ConnectionTagOrNull,
Ct  Genericlnteger OPTIONAL

OrNull 2= CHOICE {
) Genericlnteger,
| L

ComparisonVaJue ::= CHOICE {

new-generic-j
new-generic-i
new-generic-q
new-generic-

new-generic-q

oolean [225] GenericBoolean,

hteger [226)\Genericinteger,

ctetstring [227] GenericOctetString,
bject-referenee~{228] GenericObjectReference,
ontent-reference [229] GenericContentReference

EmulatedEventlData ::= CHOICE {

new-generic-

oolean _ [225] GenericBoolean,

new-generic-integer  [226] Genericlnteger,

new-generic-octet-string [227] GenericOctetString

NewColour ::= CHOICE {
new-colour-index [230] Genericlnteger,
new-absolute-colour [231] GenericOctetString

NewContent ::= CHOICE {
new-included-content GenericOctetString,
new-referenced-content NewReferencedContent

NewFont ::= CHOICE {
new-font-name  [232] GenericOctetString,
new-font-reference [233] GenericObjectReference
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NewReferencedContent  ::= SEQUENCE {
generic-content-reference GenericContentReference,
new-content-size [234] NewContentSize,
new-content-cache-priority [235] Genericinteger OPTIONAL

}

NewContentSize ::= CHOICE {
content-size Genericlnteger,
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null NULL

}

NewVariableValue  ::= CHOICE {
new-generic-boolean [225] GenericBoolean,
new-(: erieric-rneger 1££0] Genericireger,
new-deneric-octetstring [227] GenericOctetString,

new-deneric-object-reference [228] GenericObjectReference,
new-deneric-content-reference [229] GenericContentReference

}

Parameter ::= CHOICE {
new-deneric-boolean [225] GenericBoolean,
new-deneric-integer [226] GenericInteger,

new-deneric-octetstring [227] GenericOctetString,
new-deneric-object-reference [228] GenericObjectReference,
new-deneric-content-reference [229] GenericContentReference

}

Point |::= SEQUENCE {
x Gerjericinteger,
y Gerlericinteger

}

Rationgl ::= SEQUENCE {
numefator Genericlnteger,
denorinator Genericlnteger OPTIONAL

}

-- <A.A4> Miscellaneous data types

ObjectiReference == CHOICE {
exterjal-reference ExternalReference,
internpl-reference INTEGER (1..MAX)

}

Extern@lReference := SEQUENCE {
grouptidentifier OCTET STRING,
object-number INTEGER (0..MAX)

}

IndirecfReference ::= [236]\ObjectReference
ConterftReference  ::5 OCTET STRING
GenerigObjectReferénce == CHOICE {

directireference (ObjectReference,
indiregt-reference-indirectReference

}
GenerigGontentReference = CHOICE {

contehtreference— {68 ContentReference;
indirect-reference IndirectReference

}

Genericlnteger == CHOICE {
integer INTEGER,
indirect-reference IndirectReference

}

GenericBoolean  ::= CHOICE {
boolean BOOLEAN,
indirect-reference IndirectReference

}

GenericOctetString == CHOICE {
octetstring OCTET STRING,
indirect-reference IndirectReference

}

43


https://iecnorm.com/api/?name=10da60e28cf73ca4a771b308c75778d0

ISO/IEC 13522-6:1998 (E)

Colour ::= CHOICE {
colour-index INTEGER,
absolute-colour OCTET STRING

}

XYPosition ::= SEQUENCE {
x-position INTEGER,
y-position INTEGER

}

END

© ISO/IEC
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Annex B
(normative)

Textual notation

ISO/IEC 13522-6:1998 (E)

This Annex describes the textual notation for the syntax of MHEG-6 objects. This is an alternative
representation to the ASN.1 notation defined in Annex A.

The textuatmotatiomhasbeemintroducedespeciatty forthepurposesof designing—and—testimgpbjects. It is
equivalent to the ASN.1 notation, and both notations can be easily derived from each other.

The dyntax below is compatible with that defined by Annex B of ISO/IEC 13522-5. So -any MHEG-5 object
encoded according to Annex B of ISO/IEC 13522-5 is also an MHEG-6 object that conforms to fhe syntax in
this Ahnex.

B.1 | General Definitions

B.1.] Code

The fextual notation shall use the subset of the ISO/IEC 646:1991 code set defined as the range of

chara

Other

B.1.2
0x09

The ¢
brace]
betwsd
delim
they V

B.1.3

cters from 0x20 (SP) to 0x7e (~), plus 0x09 (HT), Ox0a (LF);:\0x0c (FF), and 0x0d (CR).

characters shall not be used.

data can be encoded by means of QPRINTABLE (see B.3.4), BASE64 (see B.3.5)
contents referenced by ContentReférence.

NOTE 2 An application domain may €xtend the character codes to be used in the textual notd
it does not violate the grammmar. For example, characters from 0x80 to Oxfe might al
for STRING and comments.

Delimiter
HT), Ox0a (LF), 0x0c (FF);"0x0d (CR) and 0x20 (SP) are called delimiters.
rammar described by the textual notation is word-based. A word is either a parenthesis
("{" or "}"), a tag.(see B.1.4) or a terminal symbol (see B.3). Any number of delimiters may
en any two.adjacent words, without changing the interpretation of words. However, 3

ter shall exist'between any two terminal symbols and between any tag and any terminal sy
vould otherwise be interpreted as a single terminal or a single tag.

Comment

NOTE 1 Despite the fact that the textual notation limits the character codes to be used, contents of 8-bit

and external

tion as far as
0 be allowed

""or™"), a
be inserted
t least one
mbol, since

Il (0x2f 0x2f) which is not within a STRING, QPRINTABLE and BASE64 (see B.3.3, B.3.4 and B.3.5) is used
to indicate the start of a comment. All characters between such // (including the //) and the next occurrence
of a Ox0a (LF), 0xOc (FF) or 0x0d (CR) shall be ignored.

NOTE 0x09 (HT) and 0x20 (SP) do not indicate the end of comments.
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B.1.4 Tag

A token starting with : (Ox3a) is called "tag". A tag is preceded by { (0x7b) when it is used at the beginning of
MHEG-5 objects. A tag is used to distinguish the MHEG-5 objects and their associated attribute values, in
general. Tags are case-insensitive, e.g. ":Root", ":root", ":ROOT", ":rOOt" and so on are all same. However,
in this textual notation, some combination of upper case and lower case in tags are used for easier
understanding and improved readability.

B.2 Definitions of Symbols
Table B.1 slllows the symbols used in the textual notation and their meanings.
Table B.1 - Definitions of Symbols in Textual Notation
Symbol Definition
n= Is defined to be.
| Alternative.
<> Double quote mark (0x22).
"text" Literals enclosed in double quotes.
<text> Plain text description explaining the codes to be here.
* The preceding syntactic unit may be repeated zero or more times.
+ The preceding syntactic unit may be repeated one or more‘times.
1 The enclosed syntactic unit is optional. It may occur zero or one times.
End of clause.
B.3 Terminal Symbols
All the termipal symbols used in the textual notation are defined as follows.
B.3.1 INTEGER
A decimal of positive hexadecimal integervalue.
Definition:
INTEGER == DECINT | HEXINT | "0" .
DECINT = ["-"] DIGIT,[DIGITO]* .
DIGIT D=L 23T 4t e et Tt M8t 9.
DIGITO .= DIGIT_}"0" .
HEXINT == HEXPREFIX HEXDIGITO [HEXDIGITO]* .
HEXPREFI R(0) Gl I 0) G
HEXDIGITO (=DIGIT | "0" | "a" | "b™ | "c" | "d" | "e" | "f" | "A" | "B" |
"C"|"D"|"E" | "F".
B.3.2 BOOLEAN

A Boolean value may be either true or false. The BOOLEAN terminal is case-insensitive, i.e. "True", "TRUE"
and "true" are equivalent, "False", "FALSE" and "false" are equivalent.

Definition:

BOOLEAN = "true" | "false" .
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B.3.3 STRING

A string value enclosed in the double quotes may contain an arbitrary number of printable characters (from
0x20 to 0x7e). A double quote (0x22) within a STRING shall be encoded as \" (Ox5c 0x22). A backslash
(Ox5c) shall be encoded as \\ (0x5¢ 0x5c).

No line breaks should be included in STRING: multi-line text content shall be encoded using QPRINTABLE or
BASEG64.

Definition:
STRING = <"> STRINGCHAR* <"> ,
STRINGCHAR ::= <any single printable character except <"> and "\"> | "\"" |

"W
B.3.4 QPRINTABLE

A string value enclosed in the single quotes shall contain a Quoted-Printable encoded content 3s defined in
RFC-1521. However, ' (0x27) shall be encoded as =27. The lower case characters such as a, b,|c, d, e and f
may be used as a general 8-bit representation defined by section 5.1 fule”#1 in RFC-1521. The number of
characters in a line is not limited. Line breaks need not be converted to CR (0x0d)/LF (0x0a),|however, at
least pne of LF (Ox0a), FF (0x0c) and CR (0x0d) shall be used to represent a line break.

Definition:
QPRINTABLE =" QPRINTABLECHAR* " :
QPRINTABLECHAR ::= <a character as defined above> |

<encoding sequence of d<character as defined above> .
B.3.5 BASE64

A strihg value enclosed in the back quotes'shall contain a BASE64 encoded content as defined ipn RFC-1521.
Howeyver, the number of characters in aline is not limited in this standard. The encoded BASE64 [content may
be split into several segments by at-least one of LF (0x0a), FF (0x0c) or CR (0x0d). However, these
characters shall be ignored, and theinput BASE64 encoded segments shall be handled as if theylwere in one
line.

Definition:

BASH64 = "U BASE64CHAR* "™" .

BASH64CHAR x=<an encoding sequence of a character as defined above> .

B.3.4 Null

Null reptesents a special terminal whose semantics depends on the MHEG-5 objects definition. The Null
terminalis_case-insensitive ie "NULL" and "null" are pnlui\/alpnt

Definition:

Null  :="NULL".

B.3.7 Enumeration Values

A terminal word starting with an alphabet character is called "enumeration value" (all enumeration values are
enclosed within two double quotations in the following grammar). An enumeration value is used as one of the
terminal symbols which represents specific semantics depending on its usage. All enumeration values are
case-insensitive, i.e. "IsAvailable" and "isavailable" are equivalent.

47


https://iecnorm.com/api/?name=10da60e28cf73ca4a771b308c75778d0

ISO/IEC 13522-6:1998 (E)

B4 MH

EG-5 Object Definitions

The textual notation of MHEG-5 objects is defined as follows.

Table B.2 summarises the abbreviations used in tags.

Table B.2 - Tag abbreviations

© ISO/IEC

Bordered Bounding Box BBBox
Content Cache-Rrerity CCRrierby
Content Hook CHook
Coordinate $ystem CS

Generic G

Group Cach¢ Priority GCPriority
Horizontal Jystification HJustification
Identifier ID
Information Info
Interchanged Interchg
OctetString OString
Original Orig
Program Prg
Reference Ref

Register Reg
Standard Std

Variable Var (except for elementary action tags)
Vertical Just{fication VJustification

--Copyright sta
--© Internation
--Permission tg
--provided this

B.4.1 Rad
Root
Objectldentifier

ement:

| Organisation for Standardisation 1998

copy in any form is granted for use with conforming MHEG-6 engines and applications
hotice is included in all copies

ot Class

::= Objectldentifier ;
::= ObjectReference-.

B.4.2 Gioup Class

Group

Standardldenti

Jointlsoltulden

:=\Root [Standardldentifier]
[StandardVersion] [Objectinformation]
[OnStartUp] [OnCloseDown]
[OriginalGroupCachePriority] [Items] .
ier =":StdID" Jointlsoltuldentifier
MHEGStandardldentifier .
ifier/ »= INTEGER .

MHEGStandardldentifier ::= INTEGER

StandardVersion = ":StdVersion" INTEGER .
Objectinformation ;= ":0ObjectInfo" OctetString .
OnStartUp = ":0nStartUp" ActionClass .

OnCloseDown

":0OnCloseDown" ActionClass .

OriginalGroupCachePriority ::= ":0rigGCPriority" INTEGER .

Items
Groupltem
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:="Items" "(" Groupltem+ ")" .

::= ResidentProgramClass |
RemoteProgramClass |
InterchangedProgramClass |
PaletteClass |
FontClass |
CursorShapeClass |
BooleanVariableClass |
IntegerVariableClass |
OctetStringVariableClass |
ObjectRefVariableClass |
ContentRefVariableClass |
LinkClass |
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StreamClass |
BitmapClass |
LineArtClass |
DynamicLineArtClass |
RectangleClass |
HotspotClass |
SwitchButtonClass |
PushButtonClass |
TextClass |
EntryFieldClass |
HyperTextClass |
SliderClass |
TokenGroupClass |

ISO/IEC 13522-6:1998 (E)

HstGrotpCiass—
B.4. Application Class

ApplicgtionClass := "{:Application" Group
[OnSpawnCloseDown] [OnRestart]

[DefaultAttributes] "}" .

OnSpawnCloseDown == ":0nSpawnCloseDown" ActionClass .

OnRestart ::= ":OnRestart" ActionClass .

DefaulfAttributes ::= DefaultAttribute+ .

DefaulfAttribute ::= CharacterSet | BackgroundColour

| TextContentHook

| TextColour | Font

| FontAttributes

| InterchangedProgramContentHook

| StreamContentHook

| BitmapContentHook

| LineArtContentHook | ButtonRefColour

| HighlightRefColour | SliderRefColour .

CharadterSet = ":CharacterSet" INTEGER .
BackgrpundColour ::= ":BackgroundColour" Colour .
TextCdntentHook = ":TextCHook" INTEGER .
TextCdlour ::= ":TextColour" Colour .

Font = ":Font" FontBody .
FontBqdy ::= DirectFont | IndirectFont .
DirectHont 1= OctetString .

IndirecfFont ::= ObjectReference .
FontAtfributes ::= ":FontAttributes” OctetString .

InterchangedProgramContentHook ::= ":InterchgPrgCHook" INTEGER .
Streanm|ContentHook = ":StreamCHook" INTEGER .
BitmapContentHook ":BitmapCHook" INTEGER .
LineAr{ContentHook LineArtCHook™INTEGER .
ButtoniRefColour :ButtonRef€elour" Colour .
HighlightRefColour := ":HighlightRefColour" Colour .
SliderRefColour .= ":SliderRefColour" Colour .

B.4.4 Scene Class

SceneClass = "{:Scene" Group InputEventRegister
SceneCoordinateSystem [AspectRatio]
[MovingCursor] [NextScenes] "}" .

InputEyentRegister :="lInputEventReg" INTEGER .
SceneCoordinateSystem ::=":SceneCS" XScene YScene .
XSceng = INTEGER .

YSceng == INTEGER .

AspectRatio = ":AspectRatio" Width Height .
Width = INTEGER .

Height = INTEGER .

MovingCursor = ":MovingCursor" BOOLEAN .
NextScenes = ":NextScenes" "(" NextScene+ ")" .
NextScene = "(" SceneRef SceneWeight ")" .
SceneRef ;= OctetString .

SceneWeight == INTEGER .

B.4.5 Ingredient Class

Ingredient ::= Root [InitiallyActive] [ContentHook]
[OriginalContent] [Shared] .

InitiallyActive ::= "InitiallyActive” BOOLEAN .

ContentHook ::=":CHook" INTEGER .

OriginalContent ::=":0rigContent" ContentBody .

ContentBody ::= IncludedContent | ReferencedContent .

IncludedContent ::= OctetString .
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ReferencedContent .= ":ContentRef" "(" ContentReference

ContentSize

[ContentSize] [ContentCachePriority]

= ":CoﬁtentSize" INTEGER .

ContentCachePriority  ::=":CCPriority" INTEGER .

Shared

=":Shared" BOOLEAN .

B.4.6 Link Class

LinkClass

LinkCondition
EventSource

;= "{:Link" Ingredient LinkCondition
LinkEffect "}" .
= EventSource EventType [EventData]

E :nnfC‘ ||w~n ﬁl«\ nr\fDn

© ISO/IEC

EventType
EventTypeEnu

EventData
EventDataBod
LinkEffect

B.4.7 Pr

Program
Name
InitiallyAvailabl

B.4.8 Rd
ResidentProgr

B.4.9 R¢g

RemoteProgral

ProgramConns

':EventType" EventTypeEnum .

= "IsAvailable" | "ContentAvailable"
"IsDeleted" | "IsRunning"

"IsStopped" | "Userlnput"
"AnchorFired" | "TimerFired"
"AsynchStopped" | "InteractionCompleted”
"TokenMovedFrom" | "TokenMovedTo"
"StreamEvent" | "StreamPlaying"
"StreamStopped" | "CounterTrigger"
"HighlightOn" | "HighlightOff"
"CursorEnter" | "CursorLeave"
"IsSelected" | "IsDeselected"”
"TestEvent" | "FirstitemPresented"
"LastltemPresented" | "Headltems"
"Tailltems" | "ltemSelected"

S

= ":EventData" EventDataBody .
::= OctetString | BOOLEAN | INTEGER .
":LinkEffect" ActionClass .

pgram Class

= Ingredient Name [InitiallyAvailable] .
::=":Name" OctetString .

3] = ":InitiallyAvailable" BOOLEAN .

sidentProgram Class

mClass ::="{{ResidentPrg" Program "}

bmoteProgram Class

nClass = "{:RemoteRrg"-Program
[ProgramConnectionTag] "}" .

ctionTag ::=":ConnéectionTag" INTEGER .

B.4.10 InferchangedPregram Class

InterchangedP

B.4.11 Pg

ogramClass ::= "{:InterchgPrg" Program "}" .

lette Class

"ltemDeselected" | "EntryFieldFull" | <EngineEvent» .

PaletteClass

T={Palete ngredient ¥

B.4.12 Font Class

FontClass

== "{:Font" Ingredient "}" .

B.4.13 CursorShape Class

CursorShapeClass .= "{:CursorShape" Ingredient "}" .

B.4.14 Variable Class

Variable
OriginalValue

= Ingredient OriginalValue .
:OrigValue" OriginalValueBody .

OriginalValueBody == BOOLEAN | INTEGER | OctetString

50


https://iecnorm.com/api/?name=10da60e28cf73ca4a771b308c75778d0

© ISO/IEC

| ObjectReferenceValue

| ContentReferenceValue .
ObjectReferenceValue  ::=":ObjectRef" ObjectReference .
ContentReferenceValue ::=":ContentRef" ContentReference .

B.4.15 BooleanVariable Class
BooleanVariableClass  ::="{:BooleanVar" Variable "}" .

B.4.16 IntegerVariable Class

|nteger\/9r|nh|a{\|=cc i {'Infngnr\/:\r \atable }

ISO/IEC 13522-6:1998 (E)

B.4.2f7 OctetStringVariable Class
OctetSfringVariableClass = "{:OStringVar" Variable "}" .
B.4.18 ObjectRefVariable Class
ObjectRefVariableClass ::= "{:ObjectRefVar" Variable "}" .

B.4.19 ContentRefVariable Class
ConterjtRefVariableClass = "{:ContentRefVar" Variable "}" .

B.4.20 Presentable Class

Presen

B.4.2

table

= Ingredient .

1 TokenManager Class

Tokenanager ::= [MovementTable] .

MovermentTable = ":MovementTable" "(* Movement+ )" .
Movenjent = "(" TargetElement+ ")" .
TargetElement “= INTEGER .

B.4.22 TokenGroup Class

TokenGroupClass = "{:TokenGroup™ TokenGroupBody "}" .

TokenGroupBody ::= Presentable TokenManager TokenGroupltems
[NoTokenActionSlots] .

TokenGroupltems = " TokenGroupltems" "(" TokenGroupltem+ ")" .

TokenGroupltem = 4 AVisible [ActionSlots] )" .

AVisible ¥ ObjectReference .

Action$lots 7= "“ActionSlots" "(" ActionSlot+ ")" .

Action$lot ='ActionClass | Null .

NoTokenActionSlots .= ":NoTokenActionSlots" "(" ActionSlot+ ")" .

B.4.23 ListGroup Class

ListGrqupClass .= "{:ListGroup" TokenGroupBody
Positions [WrapAround]
MutipteSeleetiort3—

Positions = ":Positions" "(" Position+ ")" .

Position ="(" XYPosition ")" .

WrapAround = ":WrapAround" BOOLEAN .

MultipleSelection

= ":MultipleSelection" BOOLEAN .

B.4.24 Visible Class

Visible

OriginalBoxSize

::= Presentable OriginalBoxSize
[OriginalPosition] [OriginalPaletteRef] .

:= ":0rigBoxSize" BoxSize .

BoxSize = XLength YLength .
XLength = INTEGER .
YLength = INTEGER .

OriginalPosition
OriginalPaletteRef

::= ":OrigPosition" XYPosition .

":OrigPaletteRef" ObjectReference .
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B.4.25 Bitmap Class

BitmapClass = "{:Bitmap" Visible [Tiling]
[OriginalTransparency] "}" .

Tiling = "Tiling" BOOLEAN .

OriginalTransparency  ::=":OrigTransparency" INTEGER .

B.4.26 LineArt Class

LineArtClass
LineArtBody

= "{:LineArt" LineArtBody "}" .
::= Visible [BorderedBoundingBox]
[QOricinall ine\\idihl

© ISO/IEC

iOriSinalLineSter]J
[OriginalRefLineColour]
[OriginalRefFillColour] .

BorderedBounglingBox ::=":BBBox" BOOLEAN .

OriginalLineWi
OriginalLineSty
OriginalRefLing
OriginalRefFillg

B.4.27 R¢

RectangleClas:

ith = ":0rigLineWidth" INTEGER .
le = ":0rigLineStyle" INTEGER .
Colour OrigRefLineColour" Colour .
olour ::=":OrigRefFillColour" Colour .

rctangle Class

3 ::= "{:Rectangle" LineArtBody "}" .

B.4.28 DynamicLineArt Class

DynamicLineAftClass ::= "{:DynamicLineArt" LineArtBody "}" .

B.4.29 Tgxt Class

TextClass »="{{Text" TextBody "}".

TextBody ::= Visible [OriginalFont] [FontAttributes]
[TextColour] [BackgroundColour]
[CharacterSet]
[HorizontalJustification]
[VerticalJustification]
[LineOrientation] [StartCorner]
[TextWrapping] .

OriginalFont = ":0OrigFont" FontBody .

HorizontalJustification ::= ":HJustification" JustificatioEnum .

JustificationEngim = "start" | "end" | "centre'{| fjustified" .

VerticalJustificgation ::=":VJustification" JustificationEnum .

LineOrientatiory ::= ":LineOrientation" kineOrientationEnum .

LineOrientatior|Enum = "vertical" | "herizontal" .

StartCorner ;.= ":StartCorner™* StartCornerEnum .
StartCornerEngim ::= "uppertleft™ | "upper-right"

| "lower:left" | "lower-right" .
TextWrapping 1= "{lextWrapping" BOOLEAN .
B.4.30 Stfeam Class

StreamClass

Multiplex

.= "{:Stream" Presentable Multiplex
[Storage] [Looping] "}" .

StreamCompo
Storage
StorageEnum
Looping

::= ":Multiplex" "(" StreamComponent+ )" .

= [CSCIass -
.= ":Storage" StorageEnum .

= "memory" | "stream" .

= ":Looping" INTEGER .

B.4.31 Audio Class

AudioClass = "{:Audio" Presentable ComponentTag
[OriginalVolume] "}" .
ComponentTag ::=":ComponentTag" INTEGER .

OriginalVolume

= ":0rigVolume" INTEGER .

B.4.32 Video Class

VideoClass
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Termination ::= ":Termination" TerminationEnum .
TerminationEnum = "freeze" | "disappear" .

B.4.33 RTGraphics Class

RTGraphicsClass 2= "{{RTGraphics" Visible ComponentTag
[Termination] "}" .

B.4.34 Interactible Class

Interactible ::= [EngineResp] [HighlightRefColour] .
EngineDMp ) "'EnginnDncp" BOQOLEAN

ISO/IEC 13522-6:1998 (E)

B.4.35 Slider Class

Sliderdlass = "{:Slider" Visible Interactible
Orientation MaxValue [MinValue]
[InitialValue] [InitialPortion]
[StepSize] [SliderStyle]
[SliderRefColour] "}" .

Orientgtion .= ":Orientation"” OrientationEnum .
OrientgtionEnum = "left" | "right" | "up” | "down" .
MaxVajue = ":MaxValue" INTEGER .
MinValpe = ":MinValue" INTEGER .
InitialValue = "InitialValue" INTEGER .
InitialPprtion .= "InitialPortion" INTEGER .
StepSire ":StepSize" INTEGER .
:SliderStyle" SliderStyleEnum .

SliderStyle n=
SliderStyleEnum :="normal" | "thermometer" | "proportional” .

B.4.36 EntryField Class

EntryFieldClass = "{:EntryField" TextBody Interactible
[InputType] [CharList]
[Obscuredinput] [MaxLength}j'}” .

InputType ©="InputType" InputTypeEnum,;
InputTypeEnum ‘alpha” | "numeric" | "anyt "listed" .
CharLigt 1= ":CharList" OctetString (.
Obsculedinput ::= ":Obscuredinput" BOQLEAN .
MaxLehgth = ":MaxLength" INFEGER .

B.4.37 HyperText Class

HyperTextClass = "{:HyperText" TextBody Interactible
e

B.4.38 Button Class

Button ::= Visible Interactible [ButtonRefColour] .

B.4.39 Hotspot Class

HotspagtClass ::= "{:Hotspot" Button "}" .

B.4.40 PushButton Class

PushButtonClass .= "{:PushButton" PushButtonBody "}" .
PushButtonBody ::= Button [OriginalLabel] [CharacterSet] .
OriginalLabel ::= ":0rigLabel" OctetString .

B.4.41 SwitchButton Class

SwitchButtonClass ::= "{:SwitchButton" PushButtonBody
ButtonStyle "}" .

ButtonStyle ::= ":ButtonStyle" ButtonStyleEnum .

ButtonStyleEnum ::= "pushbutton” | "radiobutton” | "checkbox" .
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B.4.42 Applet Class

AppletClass == "{" ":Applet" Program Interactible
OriginalBoxSize [OriginalPosition] "}".

B.4.43 Action Class

ActionClass = "(" ElementaryAction+ ")" .
ElementaryAction ;= Activate

Add

Addltem

Annend
BringToFront

Call
CallActionSlot
Clear

Clone
CloseConnection
Deactivate
Delltem

Deselect
Deselectltem
Divide

DrawArc
DrawLine
DrawOval
DrawPolygon
DrawPolyline
DrawRectangle
DrawSector

Fork
GetAvailabilityStatus
GetBoxSize
GetCellltem
GetCursorPosition
GetEngineSupport
GetEntryPoint
GetFillColour
GetFirstltem
GetHighlightStatus
GetlnteractionStatus
GetltemStatus
GetlLabel
GetlLastAnchorFired
GetLineColour
GetLineStylé
GetLineWidth
GetListltem
GetlListSize
GetOverwriteMode
GetPortion
GetPosition
GetRunningStatus
GetSelectionStatus
GetSliderValue
GetTextContent
GetTextData
GetTokenPosition
GetVolume

Invoke

Launch
LockScreen
Modulo

Move

MoveTo

Multiply
OpenConnection
Preload

PutBefore
PutBehind

Quit
ReadPersistent
Run

ScaleBitmap
ScaleVideo
Scrollltems

Select
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| Selectltem
SendEvent
SendToBack
SetBoxSize
SetCachePriority
SetCounterEndPosition
SetCounterPosition
SetCounterTrigger
SetCursorPosition
SetCursorShape
SetData
SetEntryPoint
SetFillColour
SetFontRef
SetHighlightStatus
SetInteractionStatus
SetLabel
SetLineColour
SetLineStyle
SetLineWidth
SetOverwriteMode
SetPaletteRef
SetPortion
SetPosition
SetSliderValue
SetSpeed
SetTimer
SetTransparency
SetVariable
SetVolume

Spawn

Step

Stop
StorePersistent
Subtract
TestVariable
Toggle
Toggleltem
TransitionTo
Unload
UnlockScreen .

Activatp = ":Activate" "(" Target )" .

Add ;= "Add" (" Target Value )" .

Additein =" Addltem’~(-Target ltemIndex
VisibleReference ")" .

Appen = ":Append" "(" Target AppendValue ")" .

BringTpFront = ":BringToFront" "(" Target ")" .

Call »=":Call" "(" Target CallSucceeded
[Parameters] ")" .

CallActionSlot ::=""CallActionSlot" "(" Target Index ")" .

Clear Jd=":Clear" "(" Target ")" .

Clone ::=":Clone" "(" Target CloneRefVar ")" .

Closedonnection ::=":CloseConnection" "(" Target
ConnectionTag ")".

Deactiyate == ":Deactivate" "(" Target ")" .

Dellten ;= ":Delltem" "(" Target VisibleReference

Deseleft ;= ":Deselect" "(" Target )" .

Deseletctltem == "Desplectitem" "(" Target ltemindex ")"

Divide ;= ":Divide" "(" Target Value ")" .

DrawArc = ":DrawArc" "(" Target X Y EllipseWidth
EllipseHeight StartAngle ArcAngle ")" .

DrawLine = ":DrawLine" "(* Target X1 Y1 X2 Y2 ")".

DrawOval ;= ":DrawOval" "(" Target X Y EllipseWidth
EllipseHeight ")" .

DrawPolygon ::=":DrawPolygon" "(" Target PointList ")" .
DrawPolyline ::= ":DrawPolyline" "(" Target PointList )" .
DrawRectangle ":DrawRectangle" "(" Target X1 Y1 X2 Y2

).

DrawSector ::= ":DrawSector" "(" Target X Y EllipseWidth
EllipseHeight StartAngle ArcAngle ")".

Fork = ":Fork" "(" Target ForkSucceeded
[Parameters] )" .

GetAvailabilityStatus ::=":GetAvailabilityStatus" "(" Target
AvailabilityStatusVar ")" .

GetBoxSize = ":GetBoxSize" "(" Target XBoxSizeVar

YBoxSizeVar ")".

55


https://iecnorm.com/api/?name=10da60e28cf73ca4a771b308c75778d0

ISO/IEC 13522-6:1998 (E) © ISO/IEC

GetCellltem = ":GetCellltem" "(" Target Cellindex
ItemRefVar ")" .
GetCursorPosition ;= ":GetCursorPosition" "(" Target XOut YOut
GetEngineSupport u= ":GetEngineSupport“ "(" Target Feature
Answer ")" .
GetEntryPoint = ":GetEntryPoint" "(" Target EntryPointVar
GetFillColour = ":GetFiiICoIour“ "(" Target FillColourVar
GetFirstltem = ":GetF.irstItem" "(" Target FirstltemVar
GetHighlightStatus n= ":GetH'ith'ightStatus“ "(" Target
HighHghtStattsvary
Getlnteraction$tatus  ::= ":GetInteractionStatus" "(" Target
InteractionStatusVar ")" .
GetltemStatus = ":GetltemStatus" "(" Target
Itemindex ItemStatusVar ")" .
GetLabel = ":GetLabel" "(" Target LabelVar ")" .
GetlLastAnchorfFired == ":GetLastAnchorFired" "(" Target
LastAnchorFiredVar ")" .
GetLineColour ::=":GetLineColour" "(" Target LineColourVar
GetLineStyle u= ":GetLineSter" "(" Target LineStyleVar
GetLineWidth u= “:Get'LineWidth" "(" Target LineWidthVar
GetListltem R ":GetListItem“ "(" Target ItemIndex
ltemRefVar ")" .
":GetListSize" "(" Target SizeVar ")" .

GetListSize =

GetOverwriteMode ":GetOverwriteMode" "(" Target
OverwriteModeVar ")" .

GetPortion = ":GetPortion" "(" Target PortionVar ")" .

GetPosition ::= ":GetPosition" "(" Target XPositionVar
YPositionVar ")" .

GetRunningStgtus ::= ":GetRunningStatus" "(" Target

RunningStatusVar ")" .
":GetSelectionStatus" "(" Target
SelectionStatusVar ")" .

GetSelectionStatus

GetSliderValug := ":GetSliderValue" "(" Target
SliderValueVar ")" .
GetTextContert = ":GetTextContent" "(" Target
TextContentVar ")" .
GetTextData :=":GetTextData" "(" Target TextDataVar ")" .
GetTokenPositjon .= ":GetTokenPosition" "(" Target
TokenPositionVar ~)*:
GetVolume = ":GetVolume" "(* Target VolumeVar ")" .
Invoke = ":Invoke" "(" Target InvokeSucceedeed Method [Parameters] ")".
Launch ":Launch" "¢" Target ")" .
LockScreen :LockScreen""(" Target")" .
Modulo ":Mogdulo™"'(" Target Value ")" .
Move = ":Moxe" "(" Target Movementldentifier ")" .
MoveTo = "MoveTo" "(" Target Index ")" .
Multiply = SMultiply" "(" Target Value )" .
OpenConnectipn 75 “{OpenConnection" (" Target OpenSucceeded
Protocol Address ConnectionTag ")" .
Preload = ":Preload" "(" Target ")" .
PutBefore = ":PutBefore" "(" Target ReferenceVisible
PutBehind ::= ":PutBehind" "(" Target ReferenceVisible
iy
Quit = "Quit" "(" Target )" .
ReadPersistent = ":ReadPersistent" "(" Target ReadSucceeded
OutVariables InFileName ")" .
Run w=":Run""(" Target")" .
ScaleBitmap ;= ":ScaleBitmap" "(" Target XScale YScale
ScaleVideo ::=":ScaleVideo" "(" Target XScale YScale ")" .
Scrollltems = ":Scrollltems" "(" Target ItemsToScroll *)" .
Select :=":Select" "(" Target")" .
Selectltem "Selectltem" "(" Target ltemIndex ")" .

SendEvent "= "SendEvent” "(" Target EmulatedEventSource
EmulatedEventType [EmulatedEventData]

SendToBack ::=":SendToBack" "(" Target ")" .

SetBoxSize = ":SetBoxSize" "(" Target XNewBoxSize
YNewBoxSize ")" .

SetCachePriority ::= ":SetCachePriority" "(" Target

NewCachePriority ")" .
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SetCounterEndPosition ::=":SetCounterEndPosition" "(" Target
NewCounterEndPosition )" .

SetCounterPosition ;= ":SetCounterPosition" "(" Target
NewCounterPosition ")" .

SetCounterTrigger ;= ":SetCounterTrigger" "(" Target
Triggerldentifier [NewCounterValue]

SetCursorPosition 1= ":SetCursorPosition" "(" Target XCursor
YCursor ")" .

SetCursorShape == ":SetCursorShape" "(" Target

[NewCursorShape] ")" .

ISO/IEC 13522-6:1998 (E)

SetData = ":SetData" "(" Target NewContent *)" .

SetEntryPoint = ":SetEntryPoint" "(" Target NewEntryPoint
P

SetFill¢olour .= ":SetFillColour" "(" Target [NewColour]

SetFirgtitem = ":SetFirstitem" "(" Target NewFirstltem

SetFortRef = ":SetFontRef" (" Target NewFont ")" .

SetHigplightStatus ;= ":SetHighlightStatus" "(* Target
NewHighlightStatus ")" .

SetintgractionStatus  ::= ":SetInteractionStatus” "(" Target
NewlnteractionStatus ")" .

SetlLabel = ":SetLabel" "(" Target NewLabel ")" .

SetLingColour ;= ":SetLineColour" "(" Target NewColour ")" .

SetLingStyle = ":SetLineStyle" "(" Target NewLineStyle

SetLingWidth = ":SetLineWidth" "(" Target NewLineWidth

SetOvgrwriteMode ::= ":SetOverwriteMode" "(" Target
NewOverwriteMode ")" .

SetPalgtteRef = ":SetPaletteRef" "(" Target NewPaletteRef

SetPorfion ;= ":SetPortion" "(" Target NewPortion )" .

SetPodition ;= ":SetPosition" "(" Target NewXPosition
NewYPosition ")" .

SetSliderValue = ":SetSliderValue" "(" Target
NewsSliderValue ")" .

SetSpded = ":SetSpeed" "(" Target NewSpeed ")" .

SetTimer = ":SetTimer" "(" Target Timerld
[TimerValue] [AbsoluteTime] ") .

SetTrapsparency .= ":SetTransparency" "(*.Target
NewTransparency-2)".

SetVarlable = ":SetVariable" "(! Target
NewVariableValue ")" .

SetVolyime = ":SetVolume® (" Target NewVolume ")" .

Spawn| = ":Spawn (" Target ")" .

Stop =":Stop" "(" Target ")" .

Step = ":Step™™(" Target NbOfSteps )" .

StorePErsistent ;= ":StorePersistent" "(" Target
StoreSucceeded InVariables OutFileName

Subtragt .= ":Subtract" "(" Target Value ")" .

TestVdriable 1= ":TestVariable" "(" Target Operator
ComparisonValue ")" .

Toggle :=":Toggle" "(" Target )" .

Togglejtem = "Toggleltem" "(" Target IltemIndex ")" .

TransitjonTo ;= "TransitionTo" "(" Target [ConnectionTag]
[TransitionEffect] ")" .

Unload ::=":Unload" "(" Target ")".

UnlockBereen == "lnlockScreen" "(" Target ")"

AbsoluteTime ;= ":AbsoluteTime" GenericBoolean .

Address ::= GenericOctetString .

Answer ::= ObjectReference .

AppendValue ::= GenericOctetString .

ArcAngle ::= Genericlnteger .

AvailabilityStatusVar ::= ObjectReference .

CallSucceeded ::= ObjectReference .

Celllndex ::= Genericlnteger .

CloneRefVar ::= ObjectReference .

ComparisonValue ::= NewGenericBoolean | NewGenericlnteger
| NewGenericOctetString
| NewGenericObjectReference
| NewGenericContentReference .

ConnectionTag ;= ":ConnectionTag" Genericlnteger .

Denominator ::= Genericlnteger .

EllipseHeight ;= Genericlnteger .

EllipseWidth ::= Genericlnteger .
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EmulatedEventData

EmulatedEventSource

EmulatedEventType
EntryPointVar
ForkSucceeded
Feature
FillColourVvar
FirstitemVar
HighlightStatusVar
Index

::= NewGenericBoolean | NewGenericlnteger
| NewGenericOctetString .
::= GenericObjectReference .
= EventTypeEnum .
::= ObjectReference .
::= ObjectReference .
::= GenericOctetString .
::= ObjectReference .
::= ObjectReference .
::= ObjectReference .
::= Genericlnteger .

InFileName ::= GenericOctetString .
InteractionStatusVar  ::= ObjectReference .
InVariables ==-C-OhjectReference+5"—
InvokeSucceeded ::= ObjectReference.
ItemIndex == Genericlnteger .
ItemRefVar ::= ObjectReference .
ItemStatusVar ::= ObjectReference .
ItemsToScroll .= Genericlnteger .
Labelvar ::= ObjectReference .
LastAnchorFirddVar ::= ObjectReference .
LineColourVar ::= ObjectReference .
LineStyleVar ::= ObjectReference .
LineWidthVar ::= ObjectReference .
Method ::= GenericOctetString.
Movementldentifier ::= Genericinteger .
NbOfSteps ::= Genericlnteger .

NewAbsoluteCplour
NewCachePriofity

NewColour
NewColourlndg
NewContent

x

.= ":NewAbsoluteColour" GenericOctetString .
::= Genericlnteger .
::= NewColourindex | NewAbsoluteColour .
= ":NewColourIndex" GenericInteger .
::= NewlIncludedContent | NewReferencedContent .

NewContentCdchePriority ::= ":NewCCPriority" Genericlnteger .

NewCounterErdPosition
NewCounterPdsition

NewContentSize
NewCounterVdlue
NewCursorShgpe
NewEntryPoint|
NewFirstitem
NewFont
NewFontName)
NewFontRefergnce

NewGenericBdolean

NewGenericlnteger

NewGenericOdtetString

::= Genericlnteger .
::= Genericlnteger .
::= ":NewContentSize" Genericlnteger .
:= Genericlnteger .
::= GenericObjectReference .
.= Genericlnteger .
::= Genericlnteger .
== NewFontName | NewFontReference .
::= NewGenericOctetString .
::= NewGenericObjectReference,.
::= ":GBoolean" GenericBoolean .

= ":Glnteger" Genericlnteger..
;== ":GOctetString" GenerjcOctetString .

NewGenericORjjectReference ::= ":GObjectRef" GenhericObjectReference .
NewGenericCdntentReference ::= ":GContentRef} "GenericContentReference .

NewHighlightSjatus

NewlIncludedCpntent
tatus

NewlInteractio
NewLabel
NewLineStyle
NewLineWidth
NewOverwriteMode
NewPaletteRe
NewPortion

NewReferencefdContent

NewsSliderValu

::= GenericBoolean .
::= GenericOctetString .
::= GenericBpolean .
::= GenericOctetString .

::= Genericlnteger .
.= Genericinteger .
¥ '‘GenericBoolean .

.= GenericObjectReference .
::= Genericinteger .

::= ":NewRefContent" "(" GenericContentReference
[NewContentSize]
[NewContentCachePriority] ")" .

== Genericinteger

NewSpeed
NewTransparency
NewVariableValue

NewVolume
NewXPosition
NewYPosition
Numerator
OpenSucceeded
Operator
OutFileName
OutVariables
OverwriteModeVar
Parameter
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::= Rational .
== Genericinteger .
::= NewGenericlnteger | NewGenericBoolean
| NewGenericOctetString
| NewGenericObjectReference
| NewGenericContentReference .
::= Genericlnteger .
::= Genericlnteger .
;= Genericlnteger .
::= Genericlnteger .
::= ObjectReference .
::= Genericinteger .
::= GenericOctetString .
2= "(" ObjectReference+ ")" .
::= ObjectReference .
::= NewGenericBoolean | NewGenericlnteger
| NewGenericOctetString
| NewGenericObjectReference
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Parameters

Point

PointList
PortionVar
Protocol

Rational
ReadSucceeded
ReferenceVisible
RunningStatusVar
SelectionStatusVar
SizeVar
SliderValueVar

| NewGenericContentReference .
= Parameter+ .
sEXY M.
="(" Point+ ")" .
::= ObjectReference .
::= GenericOctetString .
::= Numerator [Denominator] .
::= ObjectReference .
::= GenericObjectReference .
::= ObjectReference .
::= ObjectReference .
::= ObjectReference .
::= ObjectReference .

ISO/IEC 13522-6:1998 (E)

StartAngte “=-Genefictteger—
StoreSlcceeded ::= ObjectReference .
Target ::= GenericObjectReference .

TextCdntentVar
TextDgtaVar
Timerl
Timerfalue
TokenRositionVar
TransitjonEffect
Triggerldentifier
Value
VisibleReference
Volumg¢Var

X
X1
X2
XBoxS|zeVar
XCursqr
XNewBoxSize
XOut
XPositipnVar
XScale
Y

Y1

Y2
YBoxS|zeVar
YCursqr
YNewBoxSize
YOut
YPositijpnVar
YScalg

::= ObjectReference .
::= ObjectReference .
;= Genericlnteger .
::= Genericlnteger .

::= ObjectReference .
::= Genericinteger .
::= Genericlnteger .
::= Genericlnteger .
::= GenericObjectReference .
::= ObjectReference .
::= Genericlnteger .
::= Genericlnteger .
.= Genericlnteger .
::= ObjectReference .
::= Genericlnteger .
::= Genericlnteger .
::= ObjectReference .
::= ObjectReference .
.= Genericlnteger .
::= Genericlnteger .
.= Genericlnteger .
::= Genericlnteger .
.= ObjectReference .
::= Genericlnteger .
::= Genericlnteger .
::= ObjectReference .
.= ObjectReference .
::= Genericlnteger ¢

B.4.44 Miscellaneous data types

ObjectRReference
Extern@lReference
InternajReference
Groupldentifier
ObjectNumber

ContentReference

::= ExternalReference | InternalReference .

= "(" Graupldentifier ObjectNumber ")" .
::= ObjectNumber .
::=.0ctetString .
;= INTEGER .

;= OctetString .

GeneritObjectReference ::= DirectReference | IndirectReference .

DirectHeference
IndirecfReference

::= ObjectReference .
= ":IndirectRef" ObjectReference .

GenericContentReference ;.= ContentReference | IndirectReference

Genericlnteger
GenericBoolean
GenericOctetString
OctetString

Colour
Colourindex
AbsoluteColour
XYPosition

XPosition
YPosition

= INTEGER | IndirectReference .
::= BOOLEAN | IndirectReference .
::= OctetString | IndirectReference .
= STRING | QPRINTABLE | BASE64 .
::= Colourindex | AbsoluteColour .
= INTEGER .
;= OctetString .
::= XPosition YPosition .

INTEGER .
INTEGER .
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The MHEG-

NOTE

Within the iqo.mheg5 package,

any

parameter;

any p
Mheg

NOTE|

The comple
listed in Cla

C1 Objg

Annex C
(normative)
MHEG-5 API
5 APl is defined as a Java specification. It consists of one Java package, called iso.mheg5
1 The following specification was developed jointly with ETSI, and is technically aligne

© ISO/IEC

d with

EFro . ann. 777 4
L= e are \v A v sy By By e o

blic class that represents an MHEG-5 object class shall have a protected constructor w

Liblic method of a public class that represents an MHEG-5 object class shallbe declared to
EXxception.

2
can be obtained by clustering the following declarations (Courier lines) into class files,
protected constructors and declaring throwable exceptions_as specified above and app
bodies to class method declarations and semicolons to other declarations.

te grade consists of all classes listed in this Annex.<The reduced grade consists of the cl
ises C.1to C.3, C.5to C.10 and C.19 to C.24.

pctReference

ithout

throw

These protected constructors and exceptions are not described, invthe text. Compilable Javq code

hdding
bnding

ASSes

public class
Fields

public Octet

public int

Constructor$

Of
Oh
Of

public
public
public

The fif

ObjectReference

String groupldentifier

objectNumber

b

jectReference
jectReference
jectReference

0
(int objectNumber)

(OctetString groupldentifier,
int objectNumber)
st two gonstructors initialise the groupldentifier attribute (not provided) to a zero-length octetstring.

NOTE

ﬂhmr‘tanprnnr‘n has nnhlm fields and is therefore mutable. This allows to spare ﬁhlnPfan

erence

C.2 Con

objects which are often used as transitory variables to access objects for later r
Programmers should be aware that the value of an ObjectReference object may be modif
JVM code to which the object is passed.

tentReference

e-use.
ied by

public class

ContentReference

Constructors

public
public
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C.3 OctetString
public class OctetString
Constructors

public  OctetString  (String value)
public  OctetString  (byte[] value)

Methods
byte | byteAt (intindex)
Returns the value of the byte at position index in the octet string.
int |ength ()
Returns the number of bytes of the octet string.
The returned value shall be positive.
byte[]] toByteArray ()
Returns the octet string as a byte array.
Strind  toString ()
Returns a character string corresponding to the octet string using thie”applicable MHEG-5 text forma;.
c4 Colour
publiq class Colour
Constructors
publig  Colour (int colourindex)
publig  Colour (OctetString absoluteColour)
Methgds
boolepn isAbsolute ()
Returns TRUE if the Colour ebject has been created as an absolute colour, FALSE if it has been|created as a
colour index.
int  petindexColour (()
Returns the colour index.
If the object has\been created as an absolute colour, an exception shall be raised.
Octetftring getAbsoluteColour 0
Returns-the colour name.
If the object has been created as a colour index, an exception shall be raised.
C.5 —MhegException
public class MhegException extends java.lang.Exception
Fields
public short parameterRank
public short exceptionCode
The legal values for exceptionCode are TARGET_NOT_AVAILABLE, INVALID_TARGET,
ILLEGAL_PARAMETER, OPTION_NOT_SUPPORTED.
Constants
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Legal values for exceptionCode:

public static

final short TARGET_NOT_AVAILABLE =1

This exception shall be raised when a method is targeted at a non-available MHEG-5 object.

public static

final short INVALID_TARGET = 2

This exception shall be raised when a method is targeted at an MHEG-5 object whose reference is invalid.

public static

final short ILLEGAL_PARAMETER =3

This exception shall be raised when a method is invoked with parameter values that are illegal.

© ISO/IEC

public static
This ¢
or the

Constructor$

public
Const

public

Const
positid

NOTE

C.6 Rog

final short OPTION_NOT_SUPPORTED =4
Xception shall be raised when a method needs to call upon optional features not supported by(the
application domain.

b

MhegException (short reason)

ucts an MhegException with exceptionCode identified by the reason parameter.

MhegException (short reason,

short position)
ucts an MhegException with exceptionCode identified by the reason-parameter and parameterRank
n parameter.

As with ObjectReference, MHEGException is a mutable“object which is often used for tra|
purposes. Programmers should remain aware that'the fields of an MHEGEXxception object n
modified by JVM code to which the object is passed:

bngine

by the

hsitory
hay be

abstract puli

Methods

public static

lic class Root

ObjectReference getOwnld ()

Returns the MHEG-5 identification of the'calling InterchangedProgram or Applet.

public static

Root getObject. (ObjectReference mheg50bjectReference)

Returjs the reference of «the Java object associated with the MHEG-5 object whose identificaf

mheg}
If the

ObjectReference.
ava «proxy» object does not exist, creates it first.

public Objeq
Creat

public bool

tReference getReference ()
s a reference to the object and returns this reference.

0

n getAvailabilityStatus

Retriepesthe value of the AvailabilityStatus internal attribute.

ion is

public boole

an getRunningStatus

0

Retrieves the value of the RunningStatus internal attribute.

C.7

Group

abstract public class

Methods

public void

Group extends Root

setCachePriority (short cachePriority)

Triggers execution of the SetCachePriority elementary action.
The value of the cachePriority parameter shall be within the range [0,255].
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public short getCachePriority 0
Retrieves the value of the GroupCachePriority internal attribute.

C.8 Application

ISO/IEC 13522-6:1998 (E)

public class Application extends Group
Methods
public void lockScreen ()

Triggers execution of the LockScreen elementary action.

publiq void unlockScreen ()
Triggers execution of the UnlockScreen elementary action.

publig int getLockCount ()
Retrieves the value of the LockCount internal attribute.
The returned value shall be positive.

publig boolean getEngineSupport  (OctetString feature)
Triggers execution of the GetEngineSupport elementary action.

C.9 Scene

publig class Scene extends Group

Constants

Legal|values for eventType:

publiq static final byte IS_AVAILABLE =1

publig static final byte CONTENT_AVAILABLE =2
publiq static final byte IS_DELETED =3

publig static final byte IS RUNNING =4

publig static final byte IS STOPPED!= 5

publig static final byte USER_INRUT = 6

publig static final byte ANCHOR_FIRED =7

publig static final byte TIMER_FIRED = 8

publiq static final byte ASYNCH_STOPPED =9
publig static final byte INTERACTION_COMPLETED =10
publiq static final byte\FOKEN_MOVED_FROM =11
publiq static final byte TOKEN_MOVED_TO = 12
publig static finalbyte STREAM_EVENT = 13

publig static final byte STREAM_PLAYING =14
publiq statie final byte STREAM_STOPPED = 15
publiq statie‘final byte COUNTER_TRIGGER = 16
publiq static final byte HIGHLIGHT ON =17

public static final byte HIGHLIGHT_OFF =18

public static final byte CURSOR_ENTER =19

public static final byte CURSOR_LEAVE = 20

public static final byte IS SELECTED =21

public static final byte IS_DESELECTED = 22

public static final byte TEST_EVENT = 23

public static final byte FIRST_ITEM_PRESENTED = 24
public static final byte LAST_ITEM_PRESENTED = 25
public static final byte HEAD_ITEMS = 26

public static final byte TAIL_ITEMS = 27

public static final byte ITEM_SELECTED = 28

public static final byte ITEM_DESELECTED = 29
public static final byte ENTRY_FIELD FULL = 30
public static final byte ENGINE_EVENT = 31
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Methods

public void
public void

public void

setTimer
setTimer

(int timerld)
(int timerld,
int timerValue)
(int timerld,
int timerValue,
boolean absoluteTime)

setTimer

Triggers execution of the SetTimer elementary action.

public int
Retrie
If time

public boole
Retrie
If time

public void

public void

public void

public void

Trigge

public void
public void
Trigge

public Objec
Retrie
Aretu

public void

Trigge

public short[]

Retrie
The rq

C.10 Ingr

gnfTimnancifinn

es the value of the TimerPosition field of the timer identified by timerld in the Timers internal attributJ!.
Id does not refer to a valid timer, an exception shall be raised.

(inf timnrld)

an getAbsoluteTime  (int timerld)
es the value of the AbsoluteTime field of the timer identified by timerld in the Timers internal attribute.
Id does not refer to a valid timer, an exception shall be raised.

sendEvent (ObjectReference eventSource,
byte eventType)

sendEvent (ObjectReference eventSource,
byte eventType,
boolean eventData)

sendEvent (ObjectReference eventSource,
byte eventType,
int eventData)

sendEvent (ObjectReference eventSource,
byte eventType,
OctetString eventData)

rs execution of the SendEvent elementary action.
setCursorShape ()
setCursorShape (ObjectRefereneg‘cursorShape)

rs execution of the SetCursorShape eleméntary action.

tReference getCursorShape ()
es the object reference to the CufsorShape object currently attached to the scene.
ned null object reference indicates that the scene currently has no associated moving cursor.

setCursorPosition (short xCursor,
short yCursor)

rs execution of the~SetCursorPosition elementary action.
getCursorPosition 0

es the valug of the CursorPosition internal attribute.
turned array shall have two elements, the first is the XCursor, the second is the YCursor.

pdient

abstract public class

Methods

public void

Ingredient  extends Root

setContentData  (OctetString includedContent)

Triggers execution of the SetData elementary action, for an included content.

For th

e purpose of consistency with the semantics of getContentData, the method that applies SetData to an

included content is called setContentData.
The effect is not specified if the Content attribute is referenced. It may be defined by an application domain.

public void
public void
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public void setContentReference (ContentReference referencedContent,
short contentCachePriority)
public void setContentReference (ContentReference referencedContent,

int contentSize,
short contentCachePriority)
Triggers execution of the SetData elementary action, for a referenced content.
If provided, the value of the contentCachePriority parameter shall be within the range [0,255].
For the purpose of consistency with the semantics of getContentReference, the methods that apply SetData to a
referenced content are called setContentReference.
If the Content attribute is included, an exception shall be raised.

publig OctetString getContentData ()

Retrieves the actual content of the Ingredient.

If the content is included, the returned value shall be the value of the Content internal attribute-
If the content is referenced, the returned value shall be the byte array representation of the value df the external
data referenced by the Content internal attribute.
Note that if the Ingredient is a Text object, this method retrieves the value of the TextData internal aftribute.

publig ContentReference getContentReference 0
Retrieves the value of the ContentReference field of the Content internal attribute.
If the content is included, a null object reference shall be returned.

publiq int getContentSize ()

Retrieves the value of the ContentSize field of the Content internahattribute.
If the content is included, an exception shall be raised.

If the field is not provided, the returned value shall be negative.

publig short getContentCachePriority 0

Retrieves the value of the ContentCachePriority field efithe Content internal attribute.
If the content is included, an exception shall be raiséd.

If the field is not provided, the returned value shall,be negative.

Otherwise, the returned value shall be within the‘range [0,255].

publig ObjectReference mhegClone ()
Triggers execution of the Clone elementary action.

publig void preload ()
Triggers execution of the Preload elementary action.

publig void unload ()
Triggers execution pf.the Unload elementary action.

C.11| Link

publiq class Link extends Ingredient
Methgds

public void activate ()

Triggers execution of the Activate elementary action.

public void deactivate ()
Triggers execution of the Deactivate elementary action.

C.12 Program

abstract public class Program extends Ingredient
Methods
public boolean call (Object[] parameters)

Triggers execution of the Call elementary action.
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Any element of the parameters array is expected to be of one of the following types: Boolean, Integer,
OctetString, ObjectReference or ContentReference; otherwise, an exception shall be raised.

public boolean fork (Object[] parameters)
Triggers execution of the Fork elementary action.
Any element of the parameters array is expected to be of one of the following types: Boolean, Integer,
OctetString, ObjectReference or ContentReference; otherwise, an exception shall be raised.
The return value specifies whether the program was correctly launched.

public void stop ()
Triggers execution of the Stop elementary action
C.13 ResjdentProgram
public class ResidentProgram  extends Program

C.14 RemoteProgram

public class RemoteProgram extends Program

C.15 IntefchangedProgram

public class InterchangedProgram extends Program
C.16 Palgtte

public class Palette  extends Ingredient

C.17 Fon

public class Font extends Ingredient

C.18 CursorShape

public class CursorShape extends Ingredient

C.19 Varipble

abstract pufjlic class Variable extends Ingredient
C.20 BoojeanVariable

public class BooleanVariable extends Variable
Methods

public void setVariable  (boolean value)

Sets the value of the Value internal attribute to value.
As with the attribute retrieval methods, this method accesses the value directly, as opposed to triggering the

corres

public boole

ponding elementary action.

an getVariable ()

Retrieves the value of the Value internal attribute.

C.21 IntegerVariable

public class
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Methods

public void setVariable  (int value)
Sets the value of the Value internal attribute to value.
As with the attribute retrieval methods, this method accesses the value directly, as opposed to triggering the
corresponding elementary action.

public int getVariable ()
Retrieves the value of the Value internal attribute.

C 22 OectatStrina\ [aviabhla

a
CTTC IOty vV o oioTe

publiq class OctetStringVariable extends Variable
Methgds
publiq void setVariable  (OctetString value)

Sets the value of the Value internal attribute to value.
As with the attribute retrieval methods, this method accesses the value directly, as opposed to friggering the
corresponding elementary action.

publig OctetString getVariable ()
Retrieves the value of the Value internal attribute.

C.23| ObjectReferenceVariable

publig class ObjectRefVariable extends Variable
Methgds
publiq void setVariable  (ObjectReference’value)

Sets the value of the Value internal attribgte'to value.
As with the attribute retrieval methods), this method accesses the value directly, as opposed to friggering the
corresponding elementary action.

publig ObjectReference getVariable ()
Retrieves the value of the Yalue internal attribute.

C.24| ContentReferenceVariable

publiq class CententRefVariable extends Variable

Methods

publiq void setVariable  (ContentReference value)
Sefs-'the value of the Value internal attribute to value.

A aapnth tha ~Atteibaidbn ratriaval mathade thic manthod An~nconc tho vl i ths Ao Annacnd 0 rl el’ll’] the
As-with—the—atiribtte—retrieval-metheds—this—methed-aceesses-the—value—directly—as—eppesed—toe-triggering

corresponding elementary action.

public ContentReference getVariable ()
Retrieves the value of the Value internal attribute.

C.25 Presentable

abstract public class Presentable  extends Ingredient
Methods
public void run ()

Triggers execution of the Run elementary action.
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public void

stop ()

Triggers execution of the Stop elementary action.

C.26

TokenGroup

© ISO/IEC

public class

Methods

TokenGroup extends Presentable

public void
Trigge

public void
Trigge
The in

public short
Retrie

public void
Trigge
The in

C.27  List

move(short movementld)
rs execution of the Move elementary action.

moveTo(short index)
rs execution of the MoveTo elementary action.
dex parameter value shall be within the range [0, number of elements in the group].

getTokenPosition 0
es the value of the TokenPaosition internal attribute.

callActionSlot (short index)
rs execution of the CallActionSlot elementary action.
dex parameter value shall be within the range [0, number of elements-in the group].

Sroup

public class

Methods
public void
Trigge

public void
Trigge

public Objec
Retrie

public Objeq
Trigge

public boole
Trigge

ListGroup extends TokenGroup

addltem (short itemindex,
ObjectReference visibleReference)
rs execution of the AddItem elementary-action.

delltem (ObjectReference-visibleReference)
rs execution of the Delltem elementary action.

tReference getListlitem  (short itemIndex)

tReference getCellitem  (short cellindex)
rs executiop-ofithe GetCellltem elementary action.

an getitemStatus  (short itemindex)
rs execution of the GetltemStatus elementary action.

es the value of the jtem"whose rank is itemindex (starting at 1) in the ItemList internal attribute.

public void

1 rar Lala ot Lael AY
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Triggers execution of the Selectltem elementary action.

public void

deselectltem  (short itemindex)

Triggers execution of the Deselectltem elementary action.

public void toggleltem  (short itemindex)
Triggers execution of the Toggleltem elementary action.

public void scrollitems (short itemsToScroll)
Triggers execution of the Scrollltems elementary action.

public void setFirstitem (short itemIndex)
Triggers execution of the SetFirstitem elementary action.
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public short getFirstlitem 0
Retrieves the value of the Firstitem internal attribute.
The returned value shall be positive.

public short getListSize ()
Retrieves the current number of items in the ItemList internal attribute.
The returned value shall be positive.

C.28 Visible

abstr:llct public class Visible  extends Presentable
Methgds

publiq void setPosition  (short xPosition,

short yPosition)
Triggers execution of the SetPosition elementary action.

publig short[] getPosition ()
Retrieves the value of the Position internal attribute.
The returned array shall have two elements, the first is the XPositiop; the second is the YPosition.

publig void setBoxSize (short xBoxSize,
short yBoxSize)
Triggers execution of the SetBoxSize elementary action,
The xBoxSize and yBoxSize parameter values shall be ‘positive and different from 0.

publig short[] getBoxSize ()
Retrieves the value of the BoxSize internal attribuite.
publig void bringToFront ()

Triggers execution of the BringToFront elementary action.

publiq void sendToBack ()
Triggers execution of the SendToBack elementary action.

publig void putBefore (ObjectReference visibleReference)
Triggers execution (0f'the PutBefore elementary action.

publiq void putBehind (ObjectReference visibleReference)
Triggers execution of the PutBehind elementary action.

publig void setPaletteRef (ObjectReference paletteReference)
Triggers execution of the SetPaletteRef elementary action.

The returned array shall have two elements, the first is the XBoxSize, the second is the YBoxSize.

public ObjectReference getPaletteRef ()
Retrieves the value of the PaletteRef internal attribute.

C.29 Bitmap

public class Bitmap extends Visible

Methods

public void scaleBitmap (short xScale,

short yScale)
Triggers execution of the ScaleBitmap elementary action.
The xScale and yScale parameter values shall be positive.
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