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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technicgl committees collaborate in fields of mutual interest. Other international organizations, governmenta
and non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of informatior
technolggy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives;Part 2.

The mdin task of the joint technical committee is to prepare International Standards) Draft Internationa
Standarfds adopted by the joint technical committee are circulated to national bodies for yoting. Publication as
an Interpational Standard requires approval by at least 75 % of the national bodies gasting a vote.

Attentiop is drawn to the possibility that some of the elements of this documeht:may be the subject of paten
rights. 1I$O and IEC shall not be held responsible for identifying any or all suéh patent rights.

ISO/IEQ 21000-10 was prepared by Joint Technical Committee ISOHEC JTC 1, Information technology
Subconmittee SC 29, Coding of audio, picture, multimedia and hyp€e€rmeédia information.

ISO/IEQ 21000 consists of the following parts, under the general title Information technology — Multimedia
framework (MPEG-21):

— Pa#t 1: Vision, Technologies and Strategy [Technical*Report]
— Patt 2: Digital Item Declaration

— Pa

w

: Digital Item Identification

— Pa

N

. Intellectual Property Management and Protection Components

— Pa

O

: Rights Expression Language
— Pa#t 6: Rights Data Dictiohary

— Parnt 7: Digital ltem_Adaptation

— Part 8: Reference Software

— Parnt 97 File Format

— Part 10: Digital Item Processing
— Part 11: Evaluation Tools for Persistent Association Technologies [Technical Report]
— Part 12: Test Bed for MPEG-21 Resource Delivery [Technical Report]

— Part 16: Binary Format
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The following parts are under preparation:

— Part 14: Conformance Testing

— Part 15: Event Reporting

— Part 17: Fragment Identification of MPEG Resources

— Part 18: Digital Item Streaming

ISO/IEC 21000-10:2006(E)
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Introduction

Today, many elements exist to build an infrastructure for the delivery and consumption of multimedia content.
There is, however, no “big picture” to describe how these elements, either in existence or under development,

relate to_each other. The aim for ISO/IEC 21000 (MPEG-21) is to describe how these various elements fi

together.

ISO/IEQ

standaris may be developed by other bodies. These specifications will be integrated into the multimedis

framew

The res
content
equal o
consum

The vis
multime

Where gaps existt MPEG-21 will recommend which new standards are required
JTC 1/SC 29/WG 11 (MPEG) will then develop new standards as appropriate while other relévan

rk through collaboration between MPEG and these bodies.

LIt is an open framework for multimedia delivery and consumption, with both the content creator ang
consumer as focal points. This open framework provides content creators and seryvice providers with
bportunities in the MPEG-21 enabled open market. This will also be to the bénefit of the conten
ers, providing them access to a large variety of content in an interoperable manner.

on for MPEG-21 is to define a multimedia framework to enable transparent and augmented use of
dia resources across a wide range of networks and devices used by different communities.

Akeyc
object

multimedia framework is the notion of the User. In MPEG-21 a Usef is any entity that interacts with the
multimedia framework and as such includes all members of thevalue chain (e.g., creator, rights holders

distribu

organizations, corporations, consortia, and governments.

Part 2 g
Digital |
provide
static de

ncept of the multimedia framework is the Digital Iltem. In MPEG-21'a Digital Item is a structured digita
ith a standard representation, identification, and metadata-~An equally important concept in the

rs and consumers of Digital Items) and include, for example, individuals, consumers, communities

f MPEG-21 specifies the mechanism for declaring the structure and makeup of Digital ltems. Such
em Declarations are static by nature. This 10th part of MPEG-21 specifies tools enabling Users td
suggested interactions with Digital ltems,cthereby enabling the inclusion of a dynamic aspect to thg
claration of Digital Items.

Vi
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Information technology — Multimedia framework (MPEG-21) —

Part 10:
Diqgital Iltem Processing

R

his Part of ISO/IEC 21000, entitled Digital Item Processing (DIP), specifies the syntax and semantics
hat may be used to process Digital Items. The tools provide a normative~set of tools that spe
brocessing of a Digital ltem in a predefined manner.

[his technology is specified in one normative clause and three normative‘annexes:

Scope

Digital Item Methods:

Digital Item Methods (Clause 5) specifies the set of <tools enabling Digital Item Users to
sequences of instructions for adding predefined functionality to a Digital Item. Such a seqy
instructions is a Digital Item Method. Digital Item, Methods are authored with the Digital Item
Language (see 5.2) which includes bindings to Digital Item Base Operations (see 5.4). For €
functionality, Digital Item eXtension Operations.(see 5.6) allow such processing to be implement
efficiently in a higher level programming language. Tools for integrating Digital Item Methods int
Item Declarations are also specified (see.5:3):

ECMAScript bindings for Digital Item,Base Operations:

Annex A specifies the ECMAScript.bindings for the Digital Item Base Operations described in 5.3.
Java bindings for Digital Item Base Operations:

Annex B specifies the-Java bindings for the Digital ltem Base Operations described in 5.4.
Calling Java based DIXOs from Digital ltem Methods:

Annex C specifies the mechanism for calling Java based Digital ltem eXtension Operations. Dig
eXtensiomOperations are described in 5.6.

Normative references

of tools
cify the

include
ence of
Method
xtended
bd more
p Digital

tal ltem

he’ following referenced documents are indispensable for the application of this document. Fg

r dated

references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 16262:2002, Information technology — ECMAScript language specification

ISO/IEC 21000 (all parts), Information technology — Multimedia framework (MPEG-21)

IETF RFC 2046, Multipurpose Internet Mail Extensions (MIME) Part Two: Media Types, 1996

IETF RFC 3986, Uniform Resource Identifier (URI): Generic Syntax, 2005
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W3C REC-DOM-Level-3-Core-20040407, Document Object Model (DOM) Level 3 Core Specification,
Version 1.0, W3C Recommendation 07 April 2004

W3C REC-DOM-Level-3-LS-20040407, Document Object Model (DOM) Level 3 Load and Save Specification,
Version 1.0, W3C Recommendation 07 April 2004

W3C REC-xmI-20040204, Extensible Markup Language (XML) 1.0 (Third Edition), W3C Recommendation
04 February 2004

W3C REC-xmlschema-1-20041028, XML Schema Part 1: Structures Second Edition, W3C Recommendatior
28 Octoper 2004

W3C REC-xmlschema-2-20041028, XML Schema Part 2: Datatypes Second Edition, W3C Recemmendation
28 Octoper 2004

W3C REC-xpath-19991116, XML Path Language (XPath), Version 1.0, W3C | Recommendation
16 Novgmber 1999

3 Tefms, definitions, and abbreviated terms

For the purposes of this part of ISO/IEC 21000, the following terms, defihitions and abbreviations apply:

Argument Type
type of fthe Digital Item Method Argument specified by an aggument element of the associated Digital lten
Method |declaration

NOTE 1| Argument Type is part of the Object Map allowingcmapping of DIM Arguments to DID Objects.
NOTE 2| For further information see 5.3.5.

3.2
Digital ltem
DI
structurgd digital object, including a standard representation, identification and metadata within the MPEG-21
framewqrk

NOTE This entity is the fundamental unit of distribution and transaction within the multimedia framework as a whole.
[ISO/IEC TR 21000-1:2004, definition 2.3]
3.3

DIA
Digital lfem*Adaptation as specified by ISO/IEC 21000-7

3.4

Digital Item Base Operation

DIBO

base operation providing access to functionality implemented within an MPEG-21 environment and used in
authoring a Digital Item Method

NOTE For further information see Clause 5.4.

2 © ISO/IEC 2006 — All rights reserved
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3.5

Digital ltem Base Operation implementation

manner in which a particular implementer of a Digital Item Base Operation chooses to implement the
normative semantics of the Digital Item Base Operation

3.6
Digital Item Declaration
DID
declaration of the resources, metadata and their interrelationships of a Digital Item specified by
SQ/EC 21000-2

B.7

Digital Item Declaration Language
DIDL

KML-based language including validation rules specified by ISO/IEC 21000-2 for the standard representation
n XML of a Digital Item Declaration

8.8

Digital Item Declaration Language document
b document using the Digital Item Declaration Language to declare a Digitakltem in a standard representation
n XML specified by ISO/IEC 21000-2

B.9
Digital Item Declaration Language element
XKML element of the Digital Item Declaration Language specified by ISO/IEC 21000-2

B.10
Digital Item Declaration Model
set of abstract terms and concepts specified by ISO/EE 21000-2 forming a model for declaring Digital|ltems

B.11
Digital Item Declaration Model entity
entity of the Digital Item Declaration Model@pecified by ISO/IEC 21000-2

B.12

Digital Item Declaration Object
Dbject

bbject representation in the Digital Item Method Language of a Digital Item Declaration elemgnt and
bssociated with an Object Type

NOTE 1 A Digital Item-Declaration Object has an Object Type that allows it to be processed in a Digital Itemp Method
hccording to the Object Type. A Digital Item Declaration element is mapped to an Object Type by the Object Map,

NOTE 2 An‘Object Type is associated with a Digital ltem Declaration element by an ObjectType element contained in
h DESCRIPTOR<STATEMENT child of the Digital ltem Declaration element. For further information see 5.3.

NOTE3~+ The capitalized term Object is used in this part of ISO/IEC 21000 to mean a Digital ltem Declaration Object.
Dther uses of the term object without an initial uppercase letter is used for an object as understood in the gontext of
bbject-oriented programming.

3.13

Digital ltem eXtension Operation

DIXO

operation allowing extended functionality to be invoked from a Digital Item Method

NOTE For further information see Clause 5.6.

© ISO/IEC 2006 — All rights reserved 3
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3.14

Digital Iltem eXtension Operation Language

DIXL

programming language in which a Digital Item eXtension Operation is defined

3.15
DI
Digital Item Identification as specified by ISO/IEC 21000-3

3.16

Digital ftem Method
DIM
tool for|expressing the suggested interaction of a User with a Digital Item at the level of the Digital-lten
Declaration

NOTE 1 For further information see Clause 5.
NOTE 2| A Digital Iltem Method is composed of a Digital tem Method definition and its declaratiop,

3.17
Digital Item Method Argument
argumept to a Digital Item Method as represented in the Digital tem Method Language

3.18
Digital 1tem Method declaration
declarafjon of the Digital Item Method as being part of a particular Digital ltem

NOTE For further information see Clause 5.3.

3.19
Digital ltem Method definition
code wiitten in the Digital Item Method Language that*defines the Digital ltem Method and that is eithef
embedded inline with the Digital ltem Method declaration or located separately and referenced from the Digita
Iltem Mdgthod declaration

NOTE Whether the Digital Iltem Method definition is embedded inline or referenced from a separate location, it is the
Digital It¢m Method definition itself that is the résagurce (in terms of the Digital ltem Declaration Model).

3.20
Digital item Method Language
DIML

language providing the syntax.and structure for authoring a Digital ltem Method utilizing the Digital Item Base
Operatipns

NOTE For further information see Clause 5.2

3.21

Digital item Processing engine

componentwithin an MPEG-21 environment that supports ISO/IEC 21000-10 and is responsible for providing
such supporting functionality (including execution of Digital ltem Methods)

3.22
DOM
Document Object Model (see W3C REC-DOM-Level-3-Core-20040407)

3.23
End User
User taking the role of consumer, i.e. being at the end of a value or delivery chain

EXAMPLE A human consumer or an agent operating on behalf of a human consumer, etc.

[ISO/IEC TR 21000-1:2004, definition 2.4]

4 © ISO/IEC 2006 — All rights reserved
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3.24
GUI
Graphical User Interface

3.25
IPMP
Intellectual Property Management and Protection as specified by ISO/IEC 21000-4

3.26
JPEG

oint Photographic Experts Group

27
IME
Multipurpose Internet Mail Extensions (see IETF RFC 2046)

B.28
MP3
MPEG-1/2 layer 3 (audio coding)

B.29
MPEG
Moving Picture Experts Group

8.30

Dbject Map
map of Digital Item Declaration elements in a Digital ltem-Declaration to Digital Item Declaration Obije
heir associated Object Types

EXAMPLE An object map might map several ITEM elements to an Object Type of “music track”, and ang
blement to an Object Type of “album information”.

NOTE For further information see 5.3.5.

B.31
Dbject Type

blement

NOTE 1 Object Type js-part of the Object Map allowing mapping of DID Objects to DIM Arguments.
NOTE 2 For furtheninformation see Clause 5.3.5.

B.32

Peer

Hevice orapplication that compliantly processes a Digital Item

ISONEC TR 21000-1:2004, definition 2.7]

cts with

ther ITEM

ype of the Digital ltem Declaration Object specified by an objectType descriptor of the associat¢d DIDL

3.33
RDD
Rights Data Dictionary as specified by ISO/IEC 21000-6

3.34
REL
Rights Expression Language as specified by ISO/IEC 21000-5

3.35

URI
Uniform Resource Identifier (see IETF RFC 3986)

© ISO/IEC 2006 — All rights reserved
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3.36
URL
Uniform Resource Locator (see IETF RFC 3986)

3.37
User
entity that interacts in the MPEG-21 environment or makes use of Digital Items

NOTE This includes all members of the value chain (e.g., creator, rights holders, distributors and consumers of
Digital ltems)

[ISO/IEC TR 21000-1:2004, definition 2.9]

3.38
W3C
World Wide Web Consortium

3.39
XML
Extensille Markup Language (see W3C REC-xmI-20040204)

4 Overview and Conventions

41 Overview of Digital ltem Processing

The Digital Item Declaration Language described in ISO/IEC<21000-2 is for creating a static declaration
Digital Item Processing assists processing of a Digital Item By providing tools allowing a User to add Use
specifiedd functionality to a Digital Item Declaration. The standardization of Digital Item Processing enables
interopdrability at the processing level.

A key cpmponent of Digital Iltem Processing is the\Digital Iltem Method (see 5). A Digital Iltem Method is thg
tool whe¢reby a User (as defined in 21000-1) specifies suggested interactions with the Digital Item. As such
Digital ITem Methods provide a way for a User(to specify a selection of suggested procedures for processing 4§
Digital lfem at the level of the Digital Item itself.

EXAMPLUE A Digital Item representing'a music album can contain a Digital ltem Method to add a new music track tq
the albumn. Such a Digital Item Method.can be used to ensure that the new music track is added to the Digital ltem whilg
maintainijng a suggested format for the Digital ltem Declaration of such a music album Digital ltem (i.e., elements added i
the correct place in the Digital Item Declaration structure, correct Descriptors are included, etc.).

A Digita] Item Method is.expressed using the Digital tem Method Language (see 5.2) which includes a binding
for Digital Item Base Operations (see 5.4). Digital ltem eXtension Operations (see 5.6) provide a mechanisn
that allows the functionality provided by the standard set of Digital ltem Base Operations to be extended.

Digital lfem Méthods, and the Digital Item Base Operations and Digital Item eXtension Operations called by
them, cé@n be €onsidered as requests to the Digital Item Processing engine to process the Digital Item in somg
manner| orto execute some action.

The interface through which a User interacts with a Digital Item using Digital Item Processing is
implementation dependent. Some implementations might support specification of aspects of the interface by
metadata included in the Digital Item. Some possible scenarios follow.

— On receipt of a Digital ltem Declaration, a list of Digital Item Methods (contained or referenced from within
the DIDL document representing the Digital Item) can be presented to the User. The User can choose a
Digital Item Method and then the Objects on which it operates. The Digital Item Processing engine then
executes the chosen Digital Item Method with the chosen Objects as arguments;

6 © ISO/IEC 2006 — All rights reserved
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— On receipt of a Digital Item Declaration, a list of Objects is presented based on the presence of Id
of the DIl XML Namespace. The User chooses one or more of these Object(s). A list of Digi

entifiers
tal ltem

Methods that takes as arguments the (set of) Object(s) is then presented to the User. The User selects a

Digital Item Method that is then executed by the Digital ltem Processing engine.

4.2 Relation of Digital Item Processing with other parts of ISO/IEC 21000

Digital Item Processing is related to ISO/IEC 21000-2 by providing normative tools that enable functio
be included in a Digital Item.

nality to

mplementations of DIBOs might have requirements or choices of implementation related to other
SO/IEC 21000. ISO/IEC 21000-4, for instance, is expected to require that DIBO implementations ag
joverned resources are required to check for permissions before doing so. In sueh 'Cases
mplementations would check for permissions and, in so doing, may take advantage of infermation c
vith ISO/IEC 21000-5 and ISO/IEC 21000-6. DIBO implementations may also makeyuse of infd
compliant with ISO/IEC 21000-7, if appropriate to the DIBO semantics.

NOTE Annex G provides guidance on how to support DIP while maintaining a level of“interaction with a Di
hat is consistent with the available rights.

ntended to be used throughout the delivery chain, and thus different-applications and different U
perform different overall processing of a Digital Item. Digital Item Methods can be regarded as a 1
User interaction possibilities. Digital Iltem Methods can then bedutilized during processing of Digital
inderstand the Digital Item Method author's suggested manner of User interaction with a Digit
Different Digital Item Methods can be authored such that they provide different suggested inte
pppropriate for different Users at various junctures in the delivery chain. This part of ISO/IEC 21000 s
now to author Digital ltem Methods and integrate them.in*a Digital ltem Declaration. It does not specif
estrict access to a Digital Item Method. This can be(achieved, by utilizing other parts of ISO/IEC 210
bs ISO/IEC 21000-4 and ISO/IEC 21000-5.

4.3 Documentation conventions
iteral machine-readable character sequences are shown in fixed width font.
References to DID Model entity names are shown in jtalics.

References to DIDL element.names are shown in FIXED WIDTH SMALL CAPS FONT.

Hocument using a-separate font and background as follows.

EXAMPLE

parts of
cessing
, DIBO
bmpliant
rmation

pital Item

Dverall processing of a Digital ltem remains largely at the discretion‘\of an application. Digital It¢gms are

sers will
henu' of
tems to
al Item.
ractions
pecifies

how to
00 such

Normative syntax for ‘DIP tools specified by XML Schema declarations and definitions are shown in this

compiexType name="ExampleType">
<gtmpleContent>

<extension base="string"/>

4 1 o s s
STIMPTCTOITCeTIrc

</complexType>

XML Schema declarations and definitions as in the above example are to be considered fragme
complete schema within an XML schema wrapper as described in 4.4.

Normative semantics for XML Schema declarations and definitions are set out in a table as follows.

© ISO/IEC 2006 — All rights reserved
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EXAMPLE

Semantics of ExampleType:

Name Definition
ExampleType Example type semantics.
4.4 Schema wrapper

XML Schema declarations and definitions provided as XML fragments are to be understood as fragments of §
complete schema and contained within an XML Schema schema element as follows.

<?xml [version="1.0"7?>
<!-- Qigital Item Processing ISO/IEC 21000-10 -->
<schernfa

targetNamespace="urn:mpeg:mpeg21:2005:01-DIP-NS"
xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:dip="urn:mpeg:mpeg2l:2005:01-DIP-NS"
elgmentFormDefault="qualified" attributeFormDefault=tnqualified">

</schgma>

45 U

Qualifie
Qualifie

EXAMPL

For clar

se of namespace prefixes

j Names are written with a namespace prefix-followed by a colon followed by the local part of the
I Name as shown in the following example.

E dip:0bjectType

ty, consistent namespace prefixes\as listed below are used in this part of ISO/IEC 21000.

Table 1 — Mapping of prefixes to namespaces

Prefix Namespace

dia urn:mpeg:mpeg21:2003:01-DIA-NS

didl urn:mpeqg:mpeg21:2002:02-DIDL-NS

dii urn:mpeqg:mpeg21:2002:01-DII-NS

dip urn:mpeg:mpeg21:2005:01-DIP-NS

xsd http://www.w3.0rg/2001/XMLSchema

xsi http://www.w3.0rg/2001/XMLSchema-instance

X1 http://www.w3.0rg/2001/XInclude

NOTE The prefixes xml and xmlns are normatively defined by Namespaces in XML (see W3C REC-xml-names-

19990114). All other prefixes are not normative and are used by convention for consistency in this part of ISO/IEC 21000.

© ISO/IEC 2006 — All rights reserved
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For informative examples provided as XML fragments without namespace declarations, the
namespace by convention in this part of ISO/IEC 21000 is defined as urn:mpeg:mpeg21:2002:02-
and the different prefixes are bound to the namespaces as listed above.

5 Digital item Methods

5.1 Introduction

default
DIDL-NS

rom a User perspective; they are intended to be related to User interaction with a Digital Item.

mplementing the processing of media resources themselves.

be used for adaptations of the DID at the DID level.

NOTE While the intention is that media resource processing is not implemented directly within a DIM definiti
mplementations, such as the adapt DIBO (see 5.4.2.4.2), might have semantics that can lead to media
brocessing. In addition media resource processing might take place in a DIXO (s€e 5.6).

Arguments to DIMs are DID Objects representing DIDL elements. The relationship between DIDL e
DID Objects and DIM Arguments is specified by the Object-Map (for further information on the Obj
see 5.3.5).

Digital Item Method tools include the following.

interface to the basic types of interaction with a Digital Iltem. The set of normatively defined DIB
general application across a wide range of resources, applications, etc.;

language for defining interoperable DIMs and from which the DIBOs are able to be call
ECMAScript binding of the DIBOs is a normative part of the DIML,;

1+— Digital Item Method linkage with DID — this clause also specifies the normative mechanisms for i
of Digital Iltem Methods’in a DID;

1+— Digital Iltem Method execution — this clause also specifies the execution environment of a DIM; an

DIBOs’in an efficient way.

Digital Item Methods (DIMs) provide for a programmatic invocation of Digital ltem Base Operations (|DIBOS).
Thereby a suggested interaction of the User with the Digital Item is provided. DIMs should thus bg viewed

DIMs are intended for working with parts of a DI at the DID level. DIMs are not intended* to be utilized for

EXAMPLE DIMs are not intended to be used for implementing transcoding of media fesources. However DIMs might

bn, DIBO
resource

ements,
bct Map

+— Digital Item Base Operations (DIBOs) — theDigital Item Base Operations specify a high level ngrmative

Ds have

1+— Digital Item Method Language- (DIML) — the Digital Item Method Language specifies the normative

ed. The

ncluding

)

1+— Digital Item eXtension Operations (DIXO) — Digital Item eXtension Operations specify a normative
mechanism for enabling functionality that extends beyond the basic functionality of the normatije set of
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< Digital ltem Method® >

a Rep
may call
b Theq
modules

¢ Theq

Currently
d Theg
bindings
e This
f  This
definition
available
g The

h This
Languag
i This
j  This
k This

5.2 Djgital\item Method Language

DIBO 1° DIBO 2 DIBO 3 RunJDIXO® RunXDIXO

X-DIXO

[ R

< Platform® k\%o\ >

esents a Digital Item Method definition. The DIM definition is defined asing the Digital ltem Method Language and
DIBOs and DIXOs (via a defined DIBO to call DIXOs defined in a given’DIXO Language).

e components represent Digital Item Base Operation implementations. DIBO implementations may call othef
provided by the platform.

e components represent certain DIBOs that are defined 46 call DIXOs defined in a given DIXO Language
only a RunJDIXO DIBO is defined for calling DIXOs usingJava as the DIXO Language.

e components represent Digital Item eXtension Operation definitions. DIXO definitions may call DIBOs via thg
to the DIBOs in the DIXO Language as well as other modules provided by the platform.

represents a binding to a DIBO in the DIXO Lafguage used for the DIXO definitions.

represents the API(s) to other modules provided by the platform which the DIBO implementations and DIXC
s may call. This could include modules.providing functionality related to other parts of ISO/IEC 21000.The API(s
to DIBO implementations and DIXO definitions might be different.

platform refers to the environment'in which the DIBOs are implemented and the DIMs are executed.

indicates calls from the DIM(définition to DIBOs, including the DIBOs to call DIXOs defined in a given DIXQ
E.

indicates calls from the_implémentation of the defined DIXO calling DIBOs to the DIXO being called.
indicates calls from,a\DIXO definition to a DIBO via the binding to the DIBO in the DIXO Language.
indicates calls from, the DIBO implementations and DIXO definitions to modules provided by the platform.

) |
K

Figure 1 — Digital ltem Method components

5.21 Core language

The DIML specification normatively includes the ECMAScript Language Specification defined by
ISO/IEC 16262:2002. This provides a standardized core language specification for DIML, including
specification of the following features of DIML.

— Lexical conventions and syntactical structure;

— Flow control structures (i.e., if/then, while, etc.);

— Primitive data types (String, Boolean and Number);

10
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— Composite data types (Objects and arrays);

— Standard arithmetic, logical and bitwise operators;
— Exception handling;

— Error definitions; and

— Support for Regular Expressions.

NOTE 1 ISO/IEC 16262:2002 is equivalent to ECMA-262 (edition 3).

NOTE 2 ISO/IEC 16262:2002 defines an object as an unordered collection of properties each of-which ¢
brimitive value, object, or function. This part of ISO/IEC 21000 specifies DIML as an extension ‘of ECMA

hese additional objects, hence in this part of ISO/IEC 21000 the term DIBO is used equivalently.for'the function g
bf the objects specified by DIML.

5.2.2 Digital Item Base Operations

The DIML specification includes the normative set of DIBOs specified in.5.4!
5.2.3 Digital Item eXtension Operations

he DIML specification allows the calling of DIXOs as specifiedin 5.6.

5.3 Digital Item Method linkage with DID
5.3.1 Introduction
[his clause specifies how DIMs are incorporated into a DID.

5.3.2 XML Schema for DIP

DIMs are incorporated into a DID using DIP defined XML (W3C REC-xmI-20040204) elements

ncorporated at appropriate logcations within the DIDL of the DID. W3C XML Schema (W3C REC-xml
1-20041028, W3C REC-xmlschema-2-20041028) is used to define these DIP elements and the compl
Schema for DIP is found inL/Annex E.

5.3.3 Digital tem'Method declaration

b.3.3.1 Infroduction

hat

bntains a
Script by

bpecifying additional objects. The DIBOs specified by this part of ISO/IEC 21000 are specified asfunction properties of

roperties

hat are
tchema-
bte XML

A Digital-teém Method declaration is contained in a DIDL COMPONENT element which shall be construcled such

—TheC i i i f cthodInto

element

contained in a DIDL DESCRIPTOR-STATEMENT. If the DIM does not have any arguments, the MethodInfo

element need not be present;

— The COMPONENT may contain a flag, represented by a DIP Label element contained in

a DIDL

DESCRIPTOR-STATEMENT, indicating the DIM declaration is to be processed by the DIP engine; and

— The Digital Item Method definition is referenced or embedded by a RESOURCE child of the COMPONENT.

NOTE 1 A DIM declaration can be included from an external DIDL document by utilizing provisions for document

modularity as specified in ISO/IEC 21000-2.

© ISO/IEC 2006 — All rights reserved
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NOTE 2

NOTE 3

5.3.3.2

An identifier can be associated with the DIM declaration using a DIl Identifier (as specified by part 3 of
ISO/IEC 21000). This could be located at the level of the COMPONENT, or at the level of the ITEM containing the COMPONENT
(perhaps depending on the particular application of the DI). The RunDIM DIBO (see 5.4.2.7.11) supports both levels of
identification

Since the MethodInfo element need not be present if the DIM does not have any arguments, it is not
intended to be used to locate DIMs in a DID. For DIMs intended to be processed by the DIP engine, the Label element is
used. In other cases the mimeType attribute of the RESOURCE can be used.

Methodinfo syntax

<!

FHEFHHAH A H AR AR AR RS A AR AA RS SRASAASEASHHH
Definition of MethodInfo #
R AR R

#

-

<§g
<d

<
<!

G K o o

lement name="MethodInfo" type="dip:MethodInfoType"/>
omplexType name="MethodInfoType">

<sequence>

<element name="Argument" type="anyURI" minOccurg={\0"

</sequence>

<attribute name="autoRun" type="boolean" use="optional"

<attribute name="profileCompliance"

complexType>

maxOccurs="unbounded" />

default="false"/>

type="dip:ProfileComplianceType" use="optional"/>

# [Definition of ProfileComplianceType #
FHESHH AR H AR A AR A R R
-
<gimpleType name="ProfileCompl@anceType">
<list itemType="QName" />
</|]simpleType>
5.3.3.3 | MethodInfo Semantics
Semant|cs of MethodInfé:
Name Déefinition
Method]nfo Content of this element is a sequence of Argument child elements. A DIDL
COMPONENT representing a DIM declaration should contain a DIP
MethodInfo element contained in a DIDL DESCRIPTOR-STATEMENT. There
shall be one argument child element for each argument of the DIM definition.
The sequence of argument child elements shall match the sequence of
arguments of the DIM definition. If the DIM definition has no arguments and
the MethodInfo element is still present, it shall contain zero Argument child
elements.
Argument Content of this element is a URI (IETF RFC 3986) indicating the Object Type
associated with the corresponding argument of the DIM definition. There shall
be a one-to-one mapping between the arguments of the DIM definition and a
corresponding Argument element associating an Object Type with the
12 © ISO/IEC 2006 — Al rights reserved
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Name Definition
argument. The argument elements shall be listed in the same sequence as
the arguments of the DIM definition.

autoRun This optional attribute allows the DIM author to identify an auto run DIM. If

present and the value is true, then the declared DIM is an auto run DIM. For
further information on auto run DIM see 5.7.

brofileCompliance

This optional attribute allows the DIM author to signal a profile or _grofiles to
which the DIM conforms. If present, each member in the list_is\a’|Qualified
Name representing one such profile. If present, this attribute need nqt provide
a complete list of profiles. Processors may ignore this attribute. If they do
process it, they may ignore any members of the list.

NOTE Resolving the namespace prefix of the Qualified Name reprgsenting a
profile to a namespace name URI reference is done using standard XML pfocessing.
That is, using an XML namespace declaration.

6.3.3.4  Label syntax

Lll==

-—>

</complexType>

it
# Definition of Label #
FhH G H At At A A A A A A A A A H AR H AR

<element name="Label" type="dips+DhabelType"/>
<complexType name="LabelType">
<simpleContent>
<extension base="dnyURI"/>
</simpleContent>

6.3.3.5 Label semantics

Semantics of Label*

Name

Definition

[Label

Content of this element is a URI (IETF RFC 3986). The presence |of a DIP
Label element contained in a DIDL DESCRIPTOR-STATEMENT indigates the
parent element of the DESCRIPTOR is to be processed by the DIP ¢ngine. If

prnennf, such a2 DEscrRIPTOR shall he the child of 2 COMPONENT rep esenting

a DIM declaration or DIXO declaration.

For a DIM declaration that is to be processed by the DIP engine, the Label
element shall be present and the value of the URI shall be
urn:mpeg:mpeg21:2005:01-DIP-NS:DIM.

For a DIXO declaration that is to be processed by the DIP engine, the Label
element shall be present and the value of the URI shall be of the form
urn:mpeg:mpeg21:2005:01-DIP-NS:DIX0:x, where x is unique for the DIXO
language of the DIXO definition.

© ISO/IEC 2006 — All rights reserved
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Name

Definition

NOTE 1 The URI value for a Label of a J-DIXO is given in C.3.2.4.

If a DIM declaration or DIXO declaration is not intended to be processed by the DIP
engine, the Label element should be absent.

NOTE 2  Processing by the DIP engine of a COMPONENT as a DIM declaration (or
DIXO declaration) makes the DIM (or DIXO) available to the User for interacting with
the DI (or calling from a DIM) If a DI is intended to be used, for example, to store or

£ IOIMA 1 EH =) ImVAVS WP |

] tH i EIY & 1 e
u arsSporc omv actraratons \CAI OO oo~ G Crarator la), tRe—thesSe—aecrarattons—Egn

exclude a Label. When such a DI is processed, the declarations will not-ie
processed by the DIP engine.

5.3.3.6

EXAMPL
grouped

The first
DIM dec
DIM defi
referenci

The sec
second [
included
availabili

Both DIN
human rq

The third

A fourth
to includ

Each of
that thes
be availg

The DIM
is being
engine o

e DIM declarations are to be proeessed by a DIP engine. Hence the DIMs declared by these DIM declarations wil

h processing of thetherDI.xml DI itself.

Digital Item Method declaration examples

E The following example shows several different DIM declarations. In the example thie DIM declarations arg
together in a single DIDL ITEM, however this is not mandated by this part of ISO/IEC 21000.

DIM declaration provides an example of an empty MethodInfo element for a DIMthat has no arguments. This
aration also shows an example of an external reference to the DIM definition-by_referencing the location of thg
hition using the ref attribute of the DIDL RESOURCE element. In addition, ‘a second DIDL RESOURCE elemen
hg an equivalent DIM definition at an alternate location is provided.

nd DIM declaration provides an example of a MethodInfo elementfor a DIM that has two arguments. In this
IM declaration, the DIM definition is embedded inline in the DIDL RESOURCE element (complete DIM definition no
for this example). This second DIM declaration also shows the use of a DIDL CoNnDITION element for conditiona
y of this DIM declaration.

| declarations also show an example of including a plain<text DIDL DESCRIPTOR-STATEMENT for containing a shor
padable description of each DIM.

DIM declaration shows an example of signalling a-DIM that is compliant with the acme : basic profile.

DIM declaration shows an example of using/the provisions for document modularity specified in ISO/IEC 21000-2
b elements of a DIM declaration contained'in an external document.

he DIM declarations discussed above contain a DIDL DESCRIPTOR-STATEMENT containing a DIP Label, indicating
ble for User interaction with the DI containing this ITEM.

declaration in the external\document otherDl.xml does not contain a DIP Label. In this example the otherDI.xm)|
used only to store DIM)declarations, and these DIM declarations are not intended to be processed by a DIR

<Item
<D

</0

1d="DIMS'>

scriptor>
<Sbatement mimeType="text/plain">DIM Declarations</Statement>
esCriptor>

<Chozice

</C

<Selection select id="selectionl"/>
<Selection select_id="selection2"/>
hoice>

<Component id="dim 01">

<Descriptor>
<Statement mimeType="text/plain">Description of DIM 1</Statement>
</Descriptor>
<Descriptor>
<Statement mimeType="text/xml">
<dip:Label>urn:mpeg:mpeg21:2005:01-DIP-NS:DIM</dip:Label>
</Statement>
</Descriptor>

14
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<Descriptor>
<Statement mimeType="text/xml">
<dip:MethodInfo/>
</Statement>
</Descriptor>
<Resource mimeType="application/mp2l-method"
ref="http://www.somewhere.near/DIM#dim 01"/>
<Resource mimeType="application/mp2l-method"
ref="http://www.somewhere.far/DIM#dim 01"/>
</Component>

<Component id="dim 02">
<Condition require="selectionl"/>
<Descriptor>
<Statement mimeType="text/plain">Description of DIM 2</Statement>
</Descriptor>
<Descriptor>
<Statement mimeType="text/xml">
<dip:Label>urn:mpeg:mpeg2l:2005:01-DIP-NS:DIM</dip:Label>
</Statement>
</Descriptor>
<Descriptor>
<Statement mimeType="text/xml">
<dip:MethodInfo>
<dip:Argument>urn:foo:typel</dip:Argumegt>
<dip:Argument>urn:foo:type2</dip:Argument>
</dip:MethodInfo>
</Statement>
</Descriptor>
<Resource mimeType="application/mp2l-method"><! [CDATA[
function dim 02( argl, arg2 )
{
/* rest of DIM definition go€s~here */
}
11></Resource>
</Component>
<Component id="dim 03">
<Condition require="selectien2"/>
<Descriptor>
<Statement mimeTypesVtext/plain">Description of DIM 3</Statement>
</Descriptor>
<Descriptor>
<Statement mimeType="text/xml">
<dip:Label>urn:mpeg:mpeg2l:2005:01-DIP-NS:DIM</dip:Label>

</Statement>
</Descriptor>
<Descriptdr?>
<Statement mimeType="text/xml">
<dip:MethodInfo xmlns:acme="urn:acme:demo" profileCompliance="acme:bgsic">
<dip:Argument>urn:foo:type3</dip:Argument>
</dip:MethodInfo>
</Statement>
</Descriptor>
<Resource mimeType="application/mp2l-method"><! [CDATA [
function dim 03( argl )
{
/* rest of DIM definition goes here */
}
11></Resource>
</Component>
<Component>
<xi:include href="otherDI.xml" xpointer="element (dim 04/1)"/>
<Descriptor>
<Statement mimeType="text/xml">
<dip:Label>urn:mpeg:mpeg21:2005:01-DIP-NS:DIM</dip:Label>
</Statement>
</Descriptor>
<xi:include href="otherDI.xml" xpointer="element (dim 04/2)"/>
© ISO/IEC 2006 — All rights reserved 15
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</C

<xi:include href="otherDI.xml" xpointer="element (dim 04/3)"/>
omponent>

</Item>

otherDIl.xml:

<Compof
<DHg

</
<D4

</0
<R9g

</Comp

ent id="dim 04">
scriptor>
<Statement mimeType="text/plain">Description of DIM 4</Statement>
escriptor>
scriptor>
<Statement mimeType="text/xml">
<dip:MethodInfo/>
</Statement>
escriptor>
source mimeType="application/mp2l-method"><! [CDATA[
function dim 04 ()
{
/* rest of DIM definition goes here */
}
]1></Resource>
nent>

5.3.4

5.3.4.1

A DIM (
shall be

The DIM definition itself is the sequence of operations authored using the DIML as specified in 5.2. Thig

includes
DI provi

5.3.4.2
A DIM g

or by placing the DIM/definition in a CDATA section.

EXAMPL

Digital Item Method definition

Introduction

efinition is embedded in or referenced from a DIDL RESOURCE element. Such a RESOURCE elemen
contained in a DIM declaration as specified in 5.3.3.

calling DIBOs, as specified in\5.4, to access the functionality available for User interactions with the
Hed by the implementation. of the DIBO semantics.

Embedded

efinition may be-embedded inline in a DID by base64 encoding the DIM definition prior to embedding

E1 DIM ) definition embedded as base64 encoded data

<Compo

At id="dim o 0gn

<Descriptor>

<Statement mimeType="text/xml">
<dip:Label>urn:mpeg:mpeg21:2005:01-DIP-NS:DIM</dip:Label>
</Statement>

</Descriptor>
<Resource mimeType="application/mp2l-method" encoding="base64">

cJ5QUKVWMTk5MTQxMDkwNDQ5PCOBY2N1c3Npb250dWliZXI+PERhdAGVQcmIkdWN1ZD4xOTkxPCOE
YXR1UHJVZHVJZWQ+PE93bmVyPkNvcH1yaWdodCBCSUITSVMgMjAWMzwvT3duZXI+PFByb2RJc3N1
ZV11YXI+MTkSMTwvUHIVZE1zc3V1IWWVhcj48QWIzdHIhY3RQcmVzZW50WU4+TjwvQWIzdHIhY3RQ

</Resource>
</Component>

16
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EXAMPLE 2 DIM definition embedded in a CDATA section

<Component id="dim_ 04">

DEeSCriprtor
<Statement mimeType="text/xml">

<dip:Label>urn:mpeg:mpeg21:2005:01-DIP-NS:DIM</dip:Label>

</Statement>

</Descriptor>

<Resource mimeType="application/mp2l-method"><! [CDATA [
function dim 04 ()

{

/* rest of DIM definition goes here */

}
11></Resource>
/Component>

5.3.4.3 Referenced

A DIM definition is referenced from a DIDL RESOURCE element by utilizing the ref attribute of the RESOURCE
element. Referencing the DIM definition from the RESQURCE element allows the DIM definition to be Idcated in
h separate location from the DID (for example in a separate file).

-EXAMPLE

Component id="dim 05">
<Descriptor>
<Statement mimeType="text/xml">
<dip:Label>uraimpeg:mpeg21:2005:01-DIP-NS:DIM</dip:Label>
</Statement>
</Descriptor>
<Descriptor>
<StatementAamimeType="text/xml">
<dip:MethodInfo>
<«dip:Argument>urn: foo:bar</dip:Argument>
dip:MethodInfo>
</Sratement>
</De€scriptor>
<R&g0urce mimeType="application/mp2l-method"
ref="foop://some.where/dims/05" />
[(Component>

NOTE A file containing a DIM definition can contain more than one DIM definition provided that a URI can uniquely
identify the required DIM definition.

© ISO/IEC 2006 — All rights reserved 17
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5.3.5 Object Map

5.3.5.1 Introduction

An Object in a DID is associated with an Object Type using an Object Type descriptor. An Object Type
descriptor is represented by a DIP objectType element contained in a DIDL DESCRIPTOR-STATEMENT. Any
DIDL element that may contain a DESCRIPTOR may be associated with an Object Type. A single Object may
be associated with zero or more Object Types. An Object Type descriptor is required for each Object Type
associated with the Object.

An Objict Type is associated with an argument of a DIM definition by a DIM arguments descriptor of the DIM
declarafjon (see 5.3.3). An argument of a DIM shall be associated with only a single Object Type.

The Object Map is a map consisting of 2 parts (including their inter-relationship). The first part is a.list of DI
Objects|(i.e., DIDL elements in a DIDL document that have a DESCRIPTOR-STATEMENT construct\containing a
DIP obilectType element). The second part is a list of DIMs (that have zero or more DIM Arguments). Wher
the value of an objectType element of a DID Object, and the value of the aArgument element of a DIM arg
equal, then the DIM can be applied to that DID Object. Given a DIDL document, the-Object Map describes
these rglationships between the DID Objects and the DIMs.

Thus thgé Object Map provides the link between the arguments of a DIM associated with a given Object Type
and thel|actual Objects in the DID that are associated with the same Object. Type. An Object shall be alloweqg
to be ufilized as an argument to a DIM only if the Object is associated with the same Object Type as thg
argument.

Conceptually, an Object can be seen as a DIDL element that is mapped by the Object Map to an Object Type
The Met]hodInfo of the DIM declaration then describes what Object Type is associated with each argument of
a DIM ($ee 5.3.3). This then determines which Objects (that iswhich DIDL elements that map to the required
Object Type) may be used as actual arguments when the DIM'is invoked.

EXAMPUE 1 In a DI representing a digital music alburf,‘0he or more ITEM elements in the DID can be mapped to §
“music trpck” Object Type. A “play track” DIM that plays a“track of the music album can be authored such that it acceptd
an argument of Object Type “music track”. Any ITEM element assigned the Object Type “music track” can be utilized as ar
argumentt to the “play track” DIM.

EXAMPLE 2 The figure below depicts the ©bject Map of a DID, called “sample”, consisting of 3 Objects and 2 DIMs
The left hland side and right hand side of the figure depict two different views of this same DID. On the left hand side, each
Object of the DID “sample” can be associated with an Object Type by using the DIP ObjectType element (see below
containefl in a DIDL DESCRIPTOR-STATEMENT. The Object Type value of Object 1 and Object 2 is “urn: foo:bar:001"
Object 3|has Object Type “urn: feo;Har:002". On the right hand side, the arguments to the DIMs contained in the DI
“sample” are declared by a BPIP/Argument element (see 5.3.3). The Argument values of DIM1 and DIM 2 ardg
“urn:fop:bar:001” and furg? foo:bar:002”, respectively. The centre of the figure depicts the Object Map whicl
determings, via the Object Type, which Objects in the DID can be used as arguments to the DIMs in the DID. When thd
value of pn ObjectTypge-element of an Object, and the value of the Argument of a DIM are equal, then the DIM can bg
applied tp that Objecti/From the left hand side view, Object 1 and Object 2 can be used as the Argument to DIM 1, whilg
Object 3|can be used as the Argument to DIM 2. From the right hand side view, DIM 1 can be applied to Object 1 ang
Object 2] while.DIM 2 can be applied to Object 3.
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DIC sample Object Map DIC sample
DID OBJECT - DID OBJECT *
ObjectType e———f-4-—— ;————{» urn:foo:bar:001 ¢}———1 ObjectType
I
| |
| |
! |
DID OBJECT 2 | 3 DID OBJECT 2
ObjectType o——— R | ObjectType
|
|
DID OBJECT 3 | DID OBJECT 3
ObjectType o ———f+-—- i ObjectType
; i
| 1 QY
DIV - 3 | DIV - ,'\
Argument | L,,,, e Ar
; /
|
! T
DIV 2 | (l/blM 2
I
Argument L———%E» urn: £oo:bar: 002 46} ———————— L ——:f(') Argument

Figure 2 — Conceptual overview, of Object Map

5.3.5.2  ObjectType syntax

<l--

At A A A A A A A A A A A A A A A A A A A A A A

# Definition of ObjectType #
S i i
-—>

<element name="ObjectTypell.type="dip:0bjectTypeType" />
<complexType name="ObjectTypeType">
<simpleContent>
<extension base="anyURI"/>
</simpleContent>
</complexType>

5.3.5.3  ObjectType Semantics

Semantics-0f ObjectType:

Name Definition

P o 4 R A A 1 i HR AT
OJECTIYPE CUTTICTIU UT UTS TITITITITU IS a UTNT (T

associated with the parent DIDL element of the

the DIP objectType element.

O

HEGR H 41 $lo O
maieauinnyg uire Uu

IDL DESCRIPTOR containing

ect Type

5.3.5.4 ObjectType examples

The following example shows the use of objectType to associate several different DIDL elements with one or

more Object Types.

© ISO/IEC 2006 — All rights reserved
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EXAMPLE

<Item id="trackl">
<Descriptor>
<Statement mimeType="text/xml">
<dip:ObjectType>urn: foo:MusicTrack</dip:0ObjectType>
</Statement>
</Descriptor>
<Chaice
<Selection select id="audiobitrate 192k"/>
<Selection select id="audiobitrate 64k"/>
</dhoice>
<Cdmponent id="tracklaudio 192k">
<Condition require="audiobitrate 192k"/>
<Descriptor>
<Statement mimeType="text/xml">
<dip:0bjectType>urn: foo:Audio</dip:0bjectType>
</Statement>
</Descriptor>
<Descriptor>
<Statement mimeType="text/xml">
<dip:0bjectType>urn:foo:Audiol92k</dip:0bjectType>
</Statement>
</Descriptor>
<Descriptor>
<Statement mimeType="text/xml">
<dip:0bjectType>urn: foo:AudioMP3</dip:0bjettType>
</Statement>
</Descriptor>
<Resource mimeType="audio/mpeg" ref="mysongt92kbps.mp3"/>
</Jomponent>
<Cdmponent id="tracklaudio 64k">
<Condition require="audiobitrate 64k!/>
<Descriptor>
<Statement mimeType="text/xml"»
<dip:0bjectType>urn: foo;Audio</dip:0bjectType>
</Statement>
</Descriptor>
<Descriptor>
<Statement mimeType="text/xml">
<dip:0ObjectType>urn: foo:Audio64k</dip:0ObjectType>
</Statement>
</Descriptor>
<Descriptor>
<Statement.mimeType="text/xml">
<dipebjectType>urn: foo:AudioMP3</dip:0bjectType>
</Statement>
</Descriptdr>
<ResouxCe'mimeType="audio/mpeg" ref="mysong64kbps.mp3"/>
</Jomponent>
<Cdmponent id="tracklscore">
<bescriptor>
<Statement mimeType="text/xml">
<dip:0bjectType>urn: foo:MusicScore</dip:0bjectType>
</Statement>
</Descriptor>
<Resource mimeType="application/pdf" ref="mysongScore.pdf"/>
</Component>
</Item>
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5.4 Digital ltem Base Operations

5.4.1 Introduction

The Digital Item Base Operations (DIBOs) are the functional building blocks utilized by a Digital Item Method
(DIM). They can be considered somewhat analogous to the standard library of functions of a programming
language.

Subclause 5.4 specifies the set of normatively defined DIBOs. The DIBOs are the functions (of the global and
Ocal objects) from which a DINITIS bullt-and they provide the Interface between the DIV and_the DIBO
unctionality provided by a DIP engine.

A DIBO is described by
1+— anormatively defined interface; and
+— normatively defined semantics.

he interface specifies the DIBO name, the parameters of the DIBO, and whether the DIBO returns @ value.
The semantics of the DIBO specify the functionality of the DIBO, in~addition to the semanticg of the
barameters and the return value, if any.

DIBO parameters may include
1+— DID Obijects representing DIDL elements mapped to Object'Types, and

1+— parameters bound to a type provided by the Digital Item Method Language described in 5.2.

NOTE 1 Types provided by DIML include standard ECMAScript types such as primitive values (e.g., Boolean,|Number,
br String values) and native objects (e.g., String, Number, Boolean and Array objects).

Vhile a DIBO has a normative interface and normative semantics, this does not mean that DIBOs [shall be
mplemented in a normative way. The DIBO implementation is left to the implementer of the DIBO. The DIBO
mplementation can thus be viewed as:being the decision of the DIBO implementer as to how they have
jecided to provide the functionality defined by the DIBO semantics (with the functionality accessedq from a
DIM via the normative DIBO interface).

FXAMPLE The play DIBO (see 5.4.2.7.8) requests the playing of a component or descriptor, but implementers of
he DIBO are able to play the.specified DID Model entity in a manner of their choosing.

The DIBO implementer shall ensure that rights, if present are evaluated and enforced. This rightd related
unctionality is pet-intended to be implemented within Digital ltem Methods (by the DIM author), butl instead
shall be implemented by the DIBO implementer. Hence it is normative behaviour of the DIBO implemgntations
hat they ex€eute according to the rights that are associated with the Digital Item under consideration.

Exceptions listed in the interface for each DIBO are those related specifically to the DIBO. Agditional
bxceptions, such as runtime exceptions, may also be generated.

Most of the DIBOs described in this clause fall into one of the following categories.

— Operations that access and manipulate the DID at the DIDL level;

EXAMPLE DIBOs that add child nodes, remove child nodes, modify element attributes, etc. The interface and
semantics for these operations are provided by including the DOM Level 3 Core APl in DIML.

— Operations that load and serialize DID instance documents. The interface and semantics for these
operations are provided by including the DOM Level 3 Load and Save API in DIML; and

— Operations related to particular parts of ISO/IEC 21000.
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EXAMPLE

DID related operations dealing with the state of DIDL CHoOICE, SELECTION, and CONDITION elements. The

interface and semantics for these operations are defined in following subclauses of this part of ISO/IEC 21000.

In addition Digital Item eXtension Operations, described in 5.6, enable extended functionality that cannot
easily be realized in a DIM by making use of DIBOs in the above categories.

NOTE 2  The DIBOs defined in subclauses 5.4.2.4 to 5.4.2.8 are DIBO properties of the global objects specified in
5.4.21.
DIBOS-RERTAHNINGFO-GLOBAL-OBJIECTS
DOM Uevel 3 DIA DIC DIl DIP REL
adapf configureChoice getLicense
‘ Cofe ‘

Loac)

Bave

getElementsByType play
setSelectior - runDIV

542 ¢

5.4.2.1

The DINIL specification includes a normative sgt of DIP specific host-defined properties of the global objec
1 of ISO/IEC 16262:2002). These BIP’specific global properties include value properties and objec
ps, and are listed below. Unless ‘otherwise stated these properties have the attributes { ReadOnly

(see 15
properti
DontDe

ete }.

Global objects, DIBOs and constants

Introduction

DIBOS PERTAINING TO LOCAL OBJECTS

DIPError ObjectMap PlayStatus

getDIPErrorCode getObjectOfType getStatus

Figure 3 — Operations available to DIMs

Table 2 —DIML global values and objects

Value
Properties:

MSGAINFO

This global property is a number value (1) and may be used as a value for
the messageType parameter of the alert DIBO to indicate the message is
of a general informational nature. This property also has the attribute
{ DontEnum }.

22

MSG_WARNING

This global property is a number value (2) and may be used as a value for
the messageType parameter of the alert DIBO to indicate the message is
providing a warning. This property also has the attribute { DontEnum }.

MSG_ERROR

This global property is a number value (3) and may be used as a value for
the messageType parameter of the alert DIBO to indicate the message is
indicating some error condition has occurred. This property also has the
attribute { DontEnum }.
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MSG PLAIN

This global property is a number value (4) and may be used as a value for
the messageType parameter of the alert DIBO to indicate the message is
generic in nature. This property also has the attribute { DontEnum }.

Object
Properties:

didDocument

This global object property is a DOM Document object representing the

current DID instance-document—This-is-the-DID containing{directhrinthe

5.4.2.2

DID or by inclusion) the DIM declaration that is currently executing. In the
case where a series of DIMs are in the execution stack (via one or more
calls to the RunDIM DIBO) it is the DID containing the DIM declaration of
the first DIM on the execution stack.

NOTE This is analogous to the global document objettyspecified in
client-side JavaScript in web browsers.

DIA

This global property is an object that contains DIBOs providing DIA related
functionality (see 5.4.2.4).

DID

This global object property is an object that contains DIBOs providing DID
related functionality (see 5.4.2.5),

DITI

This global property.is’an object that contains DIBOs providing DIl related
functionality (see 5:4.2.6).

DIP

This global object property is an object that contains DIBOs providing DIP
related functionality (see 5.4.2.7).

REL

This global object property is an object that contains DIBOs providing REL
related functionality (see 5.4.2.8).

DIDL document access and manipulation

al ltem.

[he hierarchical DID Maodel defined in part 2 of ISO/IEC 21000 reflects the structured nature of a Digi

This hierarchical DID Model is preserved by the hierarchical XML based representation (DIDL) of a DID also
defined in part 2. The Document Object Model (DOM) defined by W3C is designed for the accessing and
manipulation of such hierarchical documents.

Hence for Digital Item Methods the syntax and semantics of base operations for accessing and manipulating
the DIDL document elements are those specified by the DOM Level 3 Core API as defined by W3C REC-
DOM-Level-3-Core-20040407.

Since DIML is based on ECMAScript, the ECMAScript bindings of the DOM Level 3 Core API are included as
part of the DIML specification.

© ISO/IEC 2006 — All rights reserved
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5.4.2.3 DIDL document loading and saving

The syntax and semantics for operations for loading and saving a DIDL document are those specified by the
DOM Level 3 Load and Save API as defined by W3C REC-DOM-Level-3-LS-20040407.

Since DIML is based on ECMAScript, the ECMAScript bindings of the DOM Level 3 Load and Save API are
included as part of the DIML specification.

5.4.2.4 DIA related operations

5.4.2.4. Introduction

These DDIBOs provide access to DIA related functionality. The DIBOs are provided as function properties of g
D12 object. DIML includes such a p1a object as a property of the global object (see 5.4.2.1).

EXAMPLE Calling a DIA DIBO

functi¢n foo (argl)

{

DIA.adapt( component, metadata );

5.4.24.2 adapt

542421 Interface
Syntax: adapt (element, metadata)
Descripfion: Adapts a specified COMPONENT,Lor DESCRIPTOR element.

Paramelers: element

A DOM Element object representing the COMPONENT, or DESCRIPTOR
element to be adapted.

metadata

Null or~an array of DOM Element objects representing additional
information that can be considered when adapting the element.

Return yalue: | A\DOM Element object representing the adapted DIDL element or null if
the element was not adapted.

Exceptipns: DIPError

With DIP error code

— ADAPTATION FAILED if an error occurs during adaptation of the
resource; or

— INVALID PARAMETER if
— element is not a COMPONENT, or DESCRIPTOR; or

— orifmetadata is not null nor an array of DOM Element objects.
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5.4.2.4.2.2 Semantics

This DIBO allows a DIM author to explicitly request an adaptation of the DIDL element represented by the

element parameter.

The metadata parameter is an array of Element objects representing additional information the DIM author
suggests can be considered when adapting the resource. The metadata parameter may be null if the DIM
author does not wish to provide any such suggestions. If the metadata parameter is not null and is not an

array of DOM Element objects then an invalid parameter exception is generated.

f an adaptation of the element does take place and is successful, then an Element object represer
DIDL element for the adapted element is returned. This can then be utilized as a paraméter
bppropriate DIBOs. The original element remains unchanged.

f an adaptation of the element is attempted but an error occurs during the adaptation;ythen a p1pj
jenerated.

f no adaptation of the element is attempted, then null is returned.

or adaptation is not supported.

NOTE 2  For an implementer of this DIBO, the available metadata to guide the adaptation can be sourced

etadata parameter provided by the DIM author in the call to adapt «0r else directly accessed from the DID fr
he DIBO implementation. For example, if the DIBO is implemented in a Java environment that has standard DO
o the DID, the DIBO implementer can directly inspect the DESCRIRTORS, if any, associated with the element for
fpdaptation. Also, metadata to guide the adaptation is not limited{o the metadata parameter or metadata within|
For example metadata from a preferences or configuration file“stored separately from the DID could be utiliz
DIBO implementer has access to such information.

NOTE 3  The adaptation need not be implemented-directly within the DIBO. For example, an implementer of
might choose to send a request along with relevantiinformation to a remote server to do the adaptation.

bccur when the element is, for example; passed to the play DIBO. This would be a decision of the pl
mplementer. In addition, such adaptations' might still occur when elements are accessed without any interactions
DI using DIP.

NOTE 5  ISO/IEC 21000-7 provides the following tools related to resource adaptation which an implement
DIBO can consider supporting.

1+ Usage Environment\Descriptions;

1+ Bitstream Syntax)Description based adaptation;
1+ Terminal andnetwork quality of service;

1— Usagé Constraints Descriptions; and

1+ DIAConfiguration.

ting the
o other

Lrror iS

NOTE 1 An adaptation might not be attempted if, for example, adaptation is not stpported, or the available jnetadata

from the
m within
I access
hints on
the DID.
bd, if the

his DIBO

NOTE 4  This DIBO allows the DIM authorto explicitly request an adaptation. An adaptation of an element might still

hy DIBO
with the

pr of this

EXAMPLE This DIBO would be required if a DIM author wanted to author a DIM that created a derived Digital ltem
containing a single resource created by adapting a resource from the original DI such that the resource in the derived Dl is

“pre-adapted” to the current environment.
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5.4.2.5 DID related operations

5.4.2.51 Introduction

These DIBOs provide access to DID related functionality. The DIBOs are provided as function properties of a
DID object. DIML includes such a pID object as a property of the global object (see 5.4.2.1).

EXAMPLE Calling a DID DIBO

functi¢n foo (argl)

{

ch¢dice = didDocument.getElementByID( "bitrate choice" );
DIJ. configureChoice( choice );

5.4.2.5.2 areConditionsSatisfied

5.4.2.5.2.1 Interface

Syntax: areConditionsSatisfied(element)

Description: Tests whether conditions for a specified DIDL element are satisfied.
Parameters: element

A DOM Element object representing the DIDL element for which
conditions will be tested.

Return yalue: A boolean value. A value of true is returned if the conditions are satisfied.
A value of false is returped-if the conditions are not satisfied or the state
of the conditions cannot be’resolved.

Exceptipns: DIPError

With DIP efror’ code INVALID PARAMETER if element is not a DIDL
element,

5.4.2.5.2.2 Semantics

This DIBO-tests whether the conditions for a specified DIDL element are satisfied.

The element parameter specifies the DIDL element whose conditions are to be tested. It is an error to invoke
this DIBO without specifying a DIDL element by the element parameter, in which case an invalid parameter
exception is generated.

The return value is a boolean value indicating whether the conditions for the specified DIDL element are
satisfied.

The conditions for the specified DIDL element are those described by any CONDITION child elements (as

specified in ISO/IEC 21000-2) of the specified element. For the conditions of the specified element to be
satisfied the rules for resolving CONDITION child elements as specified in ISO/IEC 21000-2 shall be evaluated.
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EXAMPLE Multiple ConDITION child elements are evaluated in an “or” fashion based on the resolved state of each
individual CONDITION.

If the specified DIDL element contains no child CONDITION elements, the conditions for the specified element
are considered to be satisfied in context of this DIBO and a true value is returned.

In the context of this DIBO, the inability to resolve a CONDITION is interpreted as the condition being not
satisfied. If all child CONDITION elements cannot be resolved or are false, a false value is returned.

f the specified DID| element is a CONDITION element_then the predicates of the CONDITION are evaluated and
he resulting value returned. If the CONDITION predicates cannot be resolved, false is returned.

NOTE The DIP engine usually will need to maintain its own internal state reflecting the state of ‘the CHJiCES and
BELECTIONS of a DID. See also configureChoice (5.4.2.5.3) and setSelection (5.4.2.5.4).

5.4.2.5.2.3 Example usage

EXAMPLE An example where this DIBO can be used is at steps j), p), and u) in the.scenario described in 1.2.2.
5.4.2.5.3 configureChoice

5.4.2.5.3.1 Interface

Syntax: configureChoice (choice)

Description: Requests the User to configure a CHOICE &lement in the DID.

Parameters: choice

A DOM Element object representing the CHOICE element to be configured.

Return value: | Returns a boolean valde! A value of true indicates the CHOICE
configuration was madified, a value of false indicates the CHOICE
configuration was notimodified.

Exceptions: DIPError

With DIP error code INVALID PARAMETER if choice is not a CHOICE.

5.4.2.5.3.2 Semantics

his DIBOwrequests the User to configure a specified DIDL CHOICE element.

[hé ‘shoice parameter specifies the DIDL CHOICE element to be configured by the User. It is an|error to
nvake this DIBO if the choice parameter does not specify a CHOICE element in which case am invalid

parameter exception is generated.

The DIBO allows the User to configure the CHOICE in compliance with ISO/IEC 21000-2 by making decisions
about the predicates embodied by the SELECTION child elements of the CHOICE. If a SELECTION is chosen, its
predicate becomes true, if it is rejected, its predicate becomes false, if it is unresolved, its predicate is
undecided.

The boolean return value indicates whether the CHOICE configuration was modified or not.
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NOTE 1 The manner of configuring the CHoiCcE is a DIBO implementation decision. For example, one DIBO
implementation might present the CHoICE in a GUI to a human allowing the human to select or deselect SELECTION
elements. Another implementation might be intended to process a DI without human intervention and implement some
form of automated CHoICE configuration.

NOTE 2  The DIP engine will usually need to maintain its own internal state reflecting the state of the CHoicESs and
SELECTIONS of a DID. See also setSelection (5.4.2.5.4)and areConditionsSatisfied (5.4.2.5.2).

5.4.2.5.3.3 Example use

EXAMPLUE An example where this DIBO can be used is at step m) in the scenario described in 1.2.2
5.4.2.5.4 setSelection

5.4.2.5.4.1 Interface

Syntax: setSelection(selection, state)

Descripfion: Sets the state of a given SELECTION element.

Paramelers: selection

A DOM Element object representing the SELECTION element whose state
is to be set.

state

A string value specifying the state to set th€s SELECTION element. Valid
values are true, false, OF undecided.

Return yalue: | None.

Exceptipns: DIPError
With DIP error code INVARID PARAMETER if
— selection is nofia SELECTION; or

— state is nat a-string with value true, false, Or undecided.

5.4.2.5.4.2 Semantics

This DIBO sets:the state of a specified DIDL SELECTION element as maintained by the DIP engine.

The selection parameter specifies the DIDL SELECTION element whose state is to be set. It is an error tg

ElLEoTIioN
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parameter exception is generated.

The state parameter specifies the value for the state of the SELECTION. This state is maintained by the DIP
engine for subsequent reference in other DIBOs that rely on the configuration state of SELECTION elements (for
example, areConditionsSatisfied 5.4.2.5.2). The valid values for the state parameter correspond to those
SELECTION states described in ISO/IEC 21000-2, which are: true, false, undecided. It is an error to invoke
this DIBO with any other value for the state parameter, in which case an invalid parameter exception is
generated.

NOTE The DIP engine will usually need to maintain its own internal state reflecting the state of the CHoicEs and
SELECTIONS of a DID. See also configureChoice (5.4.2.5.3) and areConditionsSatisfied (5.4.2.5.2).
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Example use

An example where this DIBO can be used is when a DIM utilizes some input data to determine the state

of a SELECTION, and then needs to call this DIBO to set the state of the SELECTION within the DIP engine execution

environment.

5.4.2.6 DIl related operations

5.4.2.6.1 Introduction

Fhese DIBOs provide access to DIl related functionality. The DIBOs are provided as function properties of a
pTT object. DIML includes such a p11 object as a property of the global object (see 5.4.2.1).
EXAMPLE Calling a DIl DIBO

Function foo(argl)

glements = DII.getElementsBylIdentifier( null, "urn:acme:foQibarl23" );
5.4.2.6.2 getElementsByldentifier

5.4.2.6.2.1 Interface

Syntax: getElementsByIdentifier (sour'ceDID, value)

Description: Retrieves from the source~DID existing DIDL elements that have a
descriptor containing a DI Identifier with the specified value.

Parameters: sourceDID
The DOM pocument object representing the source DID from which the
DIDL elements are to be retrieved.
value
Astring value specifying the value of the DIl Identifier identifying the DIDL
elements to be retrieved.

Return value’™~ An array of DOM Element objects representing the retrieved DIDL
elements. May be empty if no DIDL elements matching the specified
criteria are retrieved.

- Xceptions: DIPError
With DIP error code INVALID PARAMETER
— if sourceDnID is not a DOM Document representing a DIDL instance

document; or
— wvalue is not a string value.
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5.4.2.6.2.2 Semantics
This DIBO retrieves from the specified DID existing DIDL elements based on a DIl Identifier.

The sourceDdID parameter is a DOM Document object representing the source DIDL document from which the
elements are to be retrieved. It is an error to invoke this DIBO if the sourcepIiD parameter is not a DOM
Document object, in which case an invalid parameter exception is generated.

The value parameter specifies the value of the DIl Identifier required to identify the DIDL elements to be
retrieveg—tre syntax—at rd-semanticsof BtHdentifierare bpcbificd ! part I ofHSOAEC-246601ttsamerrorta
invoke this DIBO if the value parameter is not a string value, in which case an invalid parameter exceptionCis

generated.

The retfieved elements are available to the invoking DIM via the returned array of Element Objects. Thg
elements can then be utilized as a parameter to other DIBOs. Only DIDL elements shall be teturned. If ng
DIDL elgments are identified by the specified criteria an empty array is returned.

5.4.2.6.2.3 Example use

EXAMPLUE An example where this DIBO can be used is when a DIM author might-net' know where an element is
located in the structure of a DID, but can determine a DIl Identifier for the element. In this-ease the DIM author can utiliz¢
the getHlementsByIdentifier DIBO to retrieve the element.

5.4.2.6.3 getElementsByRelatedldentifier

5.4.2.6.3.1 Interface
Syntax: getElementsByRelatedIdentifier (sourg€bID, value)
Descripfion: Retrieves from the source DID existing DIDL elements that have a

descriptor containing a DIl Relatedldentifier with the specified value.

Paramelers: sourceDID

The DOM pocument object’representing the source DID from which the
DIDL elements are to.be retrieved.

value

A string value specifying the value of the DIl Relatedldentifier associated
with the.DIDL elements to be retrieved.

Return yalue: | An {array of DOM Element objects representing the retrieved DIDL
€lements. May be empty if no DIDL elements matching the specified
criteria are retrieved.

Exceptipns: DIPError

With DIP error code INVALID PARAMETER

— if sourceDnID is not a DOM Document representing a DIDL instance
document; or

— wvalue is not a string value.
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5.4.2.6.3.2 Semantics
This DIBO retrieves from the specified DID existing DIDL elements based on a DIl Relatedldentifier.

The sourcebdID parameter is a DOM pocument object representing the source DIDL document from which the
elements are to be retrieved. It is an error to invoke this DIBO if the sourcebpiD parameter is not a DOM
Document object, in which case an invalid parameter exception is generated.

The value parameter specifies the value of the DIl Relatedldentifier associated with the DIDL elements to be

Utl ;UVUU‘. T: 1< Dylltd)\ dl I\.JI SCTTal It;bb Uf D“ Rcidtcdidﬂllt;ﬁcl alc DpUbifiGd ;II paﬁ. 3 Uf :SOI’;EC 21000 |t |S an
prror to invoke this DIBO if the value parameter is not a string value, in which case an invalid\pgrameter

bxception is generated.

he retrieved elements are available to the invoking DIM via the returned array of Elément obje¢ts. The
blements can then be utilized as a parameter to other DIBOs. Only DIDL elements shall be returngd. If no
DIDL elements are identified by the specified criteria an empty array is returned.

5.4.2.6.3.3 Example use

EXAMPLE This DIBO can be used when a DIM author has an identifier for-same information and wants t¢ retrieve
any elements in the DID that identify that information as related information:~For example, consider a Digital Iltem
epresenting a collection of numerous musical pieces, with different sub-items\for audio recordings, musical scofe, lyrics,
hnd music videos, some of which might or might not be present for any individual musical piece. Given the identjfier for a
musical piece, the DIM author might want to retrieve in a single call all of the related sub-items. In this case the DIM author
can utilize the getElementsByRelatedIdentifier DIBO to rétrieve those elements (provided they utilize a DIl
Relatedldentifier to identify the musical piece as being related).

5.4.2.6.4 getElementsByType

5.4.2.6.4.1 Interface

Syntax: getElementsByType (souxeeDID, value)

Description: Retrieves from the source DID existing DIDL ITEM elements that have a
descriptor containifigia DIl Type with the specified value.

Parameters: sourceDID

The DOM-bocument object representing the source DID from which the
DIDL-elements are to be retrieved.

Tatue

A string value specifying the value of the DIl Type of the DIDL ITEM
elements to be retrieved.

Return' value: | An array of DOM Element objects representing the retrieved DIDL ITEM
elements. May be empty if no DIDL ITEM elements matching the specified
criteria are retrieved.

Exceptions: DIPError
With DIP error code INVALID PARAMETER

— if sourceDnID is not a DOM Document representing a DIDL instance
document; or

— wvalue is not a string value.
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5.4.2.6.4.2 Semantics

This DIBO retrieves from the specified DID existing DIDL elements based on a DIl Type.

The sou

rceDID parameter is a DOM pocument object representing the source DIDL document from which the

elements are to be retrieved. It is an error to invoke this DIBO if the sourcepIiD parameter is not a DOM
Document object, in which case an invalid parameter exception is generated.

The value parameter specifies the value indicating the DIl Type of the DIDL ITEM elements to be retrieved.
The syntax and semantics of DIl Type are specified in part 3 of ISO/IEC 21000. It is an error to invoke this

DIBO if
The ret

element
no DIDLU

5.4.2.6.4
EXAMPL

items of
elementg

5.4.2.7
5.4.2.7.

These [
DIP Obje

EXAMPL

the value parameter is not a string value, in which case an invalid parameter exception is generated.
ieved elements are available to the invoking DIM via the returned array of Element objects:’The

s can then be utilized as a parameter to other DIBOs. Only DIDL ITEM elements shall be returned. If
ITEM elements are identified by the specified criteria an empty array is returned.

1.3 Example use

E An example where this DIBO can be used is when Digital Item is used as a\container of several sub
different DIl Types. In this case the DIM author can utilize the getElementsByTye’ DIBO to retrieve all ITEN
representing sub-items of a given DIl Type.

DIP related operations
Introduction

IBOs provide access to DIP related functionality. The DIBOs are provided as function properties of 3
ct. DIML includes such a p1p object as a property of the 'global object (see 5.4.2.1).

E Calling a DIP DIBO

functi

{

DI}

n foo(argl)

.Play( component, false );
}
5.4.2.7.2 alert
5.4.2.7.21 Interface
Syntax: alert (message, messageType)
Descripfion: Alerts the User with a message.
Parameters: message

A string value containing the message to be displayed.

messageType
A number value indicating the generic nature of the message.

Valid values are MSG INFO, MSG_WARNING, MSG_ERROR and MSG PLAIN
which are defined as value properties of the DIML global object
(see 5.4.2.1).
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Return value: None

Exceptions: DIPError
With DIP error code INVALID PARAM
— If message is not a string value; or

— if messageType does not specify a valid value.

5.4.2.7.2.2 Semantics
his DIBO provides simple textual feedback to the User.
EXAMPLE To notify the User of an error condition.

[he textual message is specified by the message parameter. It is an error to/invoke this DIBO if the n
barameter is not a string value, in which case an invalid parameter exception\is generated.

[he messageType parameter indicates the nature of the message. Itis an error to invoke this DIB
nessageType parameter is not a valid number value, in which(case an invalid parameter excs
penerated (a valid number value is one of the values MSG INEO, MSG WARNING, MSG_ERROR, Of MS
lefined as number properties of the DIML global object).

NOTE The implementation of the alert is a DIBO implementation decision. For example, one DIBO impler]
Might present the message in a GUI to a human user. Another implementation might be intended to process a [
numan intervention and log the message to a log file.

5.4.2.7.2.3 Example use

EXAMPLE An example where this DIBOean be used is at step z) in the scenario described in 1.2.2.

b.4.2.7.3 execute

5.4.2.7.3.1 Interface

Syntax: executé(element)

Description: Executes the resource associated with a specified COMPONENT, or
DESCRIPTOR.

Parameters element

A DOM Element object representing the COMPONENT, or DESCRIPTOR

lessage

O if the
ption is
5 PLAIN

hentation
| without

element containing the executable resource.

Return value: | A boolean value of true if the resource execution was successfully
initiated, or false if resource execution was not initiated.
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Exceptions: DIPError

With DIP error code
— INVALID PARAMETER if
—  element is not an COMPONENT, or DESCRIPTOR; or

— more than one executable digital resource is found to be
associated with the specified element; or

— EXECUTE_FAILED if an error occurs during the execution.

5.4.2.7.

This DI
represe

The els
the exe
not a D
exceptiq

The ma
choice d

NOTE 1
addressq

NOTE 2
multiple

5.4.2.7.

EXAMPL

Digital It¢m an executable program that-is'‘Capable of presenting other resources in the Digital Item that are in a proprietary

format u

.2 Semantics

BO causes execution to be initiated for the executable resource associated with the DIDL elemen
hted by the element parameter.

ment parameter shall be a DOM Element object representing a COMPONENT or DESCRIPTOR containing
cutable digital resource to be executed. It is an error to invoke this DIBO if the element parameter is
DM Element object representing a COMPONENT or DESCRIPTOR, in<which case an invalid paramete
n is generated.

hner of executing the associated resource, appropriate to.its{(media type, is left as an implementatior
f the DIBO implementer.

It is the responsibility of the DIBO implementation and”DIP engine to ensure security related issues arg
d when executing executable resources.

When determining the associated executable \digital resource, the case where there is a COMPONENT with
RESOURCE child elements still represents a singleyresource.

8.3 Example use

E An example where this DIBO can be used is when a DI author might want to include as a resource in §

hderstood only by the executable resource and that utilizes descriptors attached to the resources containing

proprietdry metadata to determine-the-presentation.

5.4.2.74 getExternalData

5.4.2.7.41 Interface

Syntax: getExternalData (mimeTypes, requestMessages)

Descripfion: Requests the User to select resources located external to the DI.

Parameters: | mimeTypes

An array of arrays of string values specifying the media formats required.

requestMessages

An array whose elements are either string values or nul1l.

34
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Return value: | Returns an array whose elements are string values specifying the URLs
that describe the location of the resources.

Exceptions: DIPError
With DIP error code INVALID PARAMETER

— ifmimeTypes is not an array of arrays of string values, or

— If requestMessages IS NOt NUIT and IS not an array the same size as
mimeTypes With each array member being a string value or null.

5.4.2.7.4.2 Semantics
his DIBO requests the User to select resources external to the current DID.
FXAMPLE An, audio or video resource.

lhe mimeTypes parameter specifies allowable MIME types (IETF RFC2046) of the resources to be s
t is an array with an element for each resource which is to be selected. Each element is another
5tring values. The string values in one array specify the allowed MIME types for a single resource f
he User is to select.

Fhe MIME type values are given in the form type/subtype. The values for the type and subtyp
MIME type should be valid values as specified by IETF RFC 2046.

EXAMPLE A value of image/jpeg specifies a JPEG image is allowed to be selected.

t is an error to invoke this DIBO if the mimeTypes parameter is not an array where each array entry is
brray of string values, in which case an inyalid parameter exception is generated.

[he requestMessages parameter issan’array of string values that contains a request message for eac

pe null, in which case no explieit request messages are specified. If the requestMessages paramet
null, it is an error if the number of members in the requestMessages parameter is not equal to the nd
members in the mimeTypes parameter. However one or more of the members of the requestMm
barameter may be null. lt“is an error if a member of the requestMessages parameter is not null and
5tring value.

he selected resources are identified to the invoking DIM by the URLs returned by the DIBO. A nU
alue indicates that no resource was selected.

NOTE The presentation and selection of the resource is a DIBO implementation decision. For example, 0
mpleémentation might present the resource selection in a GUI to a human allowing the human to select the

elected.
array of
br which

- of the

itself an

h of the

esource selections indicated by the-members of the mimeTypes array. The requestMessages paramgter may

br is not
mber of
Essages
is not a

Il return

ne DIBO
esource.
form of

A\nother implementation might be intended to process a DI without human intervention and implement somg

£ tadl 1 1
otoTTTatCGTCSOUTCC—SCIC o™

542743 Example use

EXAMPLE An example where this DIBO can be used is when a RESOURCE element is created and a DIM
set the ref attribute and requests the User to locate a resource to which the ref attribute will refer.
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5.4.2.7.5 getObjectMap

5.4.2.7.51 Interface
Syntax: getObjectMap (document)
Description: Retrieves the Object Map from a DID instance document.

Parameters: document

A DOM pocument representing the DID instance document containing the
Object Type information.

Return yalue: | An objectMap oObject (see 5.4.3.3) representing the Object Map
(see 5.3.5) of the DID instance document.

Exceptipns: DIPError

With DIP error code INVALID PARAMETER if document is not asDOM
Document Object representing a DIDL instance document.

5.4.2.7.5.2 Semantics
This DIBO allows the retrieval of an Object Map (see 5.4.3.3 and.5,3.5) from a DID instance document.

The dodument parameter shall be a DOM pocument objectfepresenting the DIDL instance document with thg
Object Type information needed to construct the Object{Map. The Object Map is represented in DIML by ar
Objectllap object (see 5.4.3.3). It is an error to invoKe this DIBO if the document parameter is not a DOM
Document object representing a DIDL document, in which case an invalid parameter exception is generated.

542753 Example use

EXAMPLUE An example where this DIBO can be used is if a DIM author wants to process all DID Objects of §
particulaf Object Type. For example, in asmusic album Digital Item, to get all Objects associated with a music track Objec
Type, th¢ DIM author can use the gettObjects operation of the ObjectMap object. Prior to this, the DIM author would
need to ¢all the getObjectMap DIBO fo first retrieve the ObjectMap.

5.4.2.7.6 getObjects

5.4.2.7.6.1 Interface
Syntax: getObjects (objectTypes, requestMessages)
Descripfion: Provides the User with one or more selections of Objects of given Object

TypesThe Objectsforeactrsefectiomarethoseetementsidentified i the
Object Map contained in the DI to be of the given Object Types (see also
5.4.3.3 and 5.3).

Parameters: objectTypes

An Array of string values specifying the Object Type names.
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requestMessages

An array whose elements are either string values or nul1l.

Return value: Returns an array whose elements are either a DOM Element object or
null. A DOM Element object represents the selected element of the
corresponding Object Type as specified in the objectTypes array.

Exceptions: DIPError

With DIP error code INVALID PARAMETER
— if .objectTypes is not an array of string values, or

— if requestMessages is not null and is not an array the same size as
objectTypes With each array member being a string value or null.

5.4.2.7.6.2 Semantics

his DIBO requests the User to select DIDL elements of specified Object Types from the current DID
Containing or referencing the DIM from which the DIBO is invoked:

DIM authors should provide DID Objects, representing DIDK elements, to be operated on in a DIM|as DIM
Arguments declared by the DIM declaration (see 5.3.3)..DIM authors should only use the getobjects DIBO
when it is not possible to provide a DID Object as an Argument.

NOTE 1 Use of the getObjects DIBO prevents DIP engines that, for example, present the User with a list of DID
Dbjects, and then a list of DIMs that accept those Objects as Arguments, from identifying DIMs that operate on Objects
hat are not specified as the Arguments of a DIM in\the DIM declaration.

The objectTypes parameter is an arraylof string values that specifies the Object Type for each elenpent that
he User will be requested to select:The Object Type is an Object Type that is found in the Object Map
see 5.4.3.3 and 5.3) for the current.DID. It is an error to invoke this DIBO if the objectTypes paramefer is not
an array of string values, in whigh case an invalid parameter exception is generated.

For each Object Type specified in the objectTypes parameter, the DIBO allows the User to select one
element that maps to that ‘Object Type.

The requestMesdages parameter is an array of string values that contains a request message for(each of
he element selections indicated by the members of the cbjectTypes array. The requestMessages pdrameter
may be nulli~in which case no explicit request messages are specified. If the requestMessages parameter is
not null, it.is an error if the number of members of the requestMessages parameter is not equal to the[number
Df messages in the objectTypes parameter. However one or more of the members of the requestMgssages
barameter may be null. It is an error if a member of the requestMessages parameter is not null and|is not a
5tring value.

The selected elements of the specified Object Types are available to the invoking DIM via the returned array
of Element objects. These can then be used as parameters to other DIBOs.

NOTE 2  The presentation and selection of the elements is a DIBO implementation decision. For example, one DIBO
implementation might present the element selection in a GUI to a human allowing the human to select the elements.
Another implementation might be intended to process a DI without human intervention and implement some form of
automated element selection.
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5.4.2.7.6.3 Example use

EXAMPLE An example where this DIBO can be used is at steps h) and r) in the scenario described in 1.2.2

5.4.2.7.7 getValues

5.4.2.7.71 Interface
Syntax: getValues (dataTypes, requestMessages)
Descripfion: | Requests the User for input data of one of the primitive data types.

Paramelers: | dataTypes

An array of string values specifying the data type of each datum.

requestMessages

An array whose elements are either string values or nul1.

Return Returns an array whose elements are null or values of type”boolean,
value: string or number, corresponding to the data type specified in the
dataTypes array.

Exceptipns: | DIPError

With DIP error code INVALID PARAMETER if

— dataTypes contains an invalid data ‘type (not one of Boolean,
String, OF Number); OF

— requestMessages is not null.and is not an array the same size as
objectTypes With each array.member being a string value or null.

5.4.2.7.7.2 Semantics
This DIBO requests the User to enter data values of one of the primitive DIML data types.

The datjaTypes parametetiis an array of string values that specifies primitive data type for each data valug
that the|User will be s/equested to enter. The data type shall be one of: Boolean, String, or Number. It is an
error to ppecify an_ifivalid data type, in which case an invalid parameter exception is generated.

For each data-type specified in the dataTypes parameter, the DIBO allows the User to enter a data value of
that data type. The DIBO implementation should execute some basic validation on the value entered, at leas
to ensuite the value is of the correct data type. It is an error to invoke this DIBO if the dataTypes parameter ig
not an array of string values, in which case an invalid parameter exception is generated.

The requestMessages parameter is an array of string values that contains a request message for each of
the data values indicated by the members of the dataTypes array. The requestMessages parameter may be
null, in which case no explicit request messages are specified. If the requestMessages parameter is not null,
it is an error if the number of members of the requestMessages parameter is not equal to the number of
messages in the dataTypes parameter. However one or more of the members of the requestMessages
parameter may be null. It is an error if a member of the requestMessages parameter is not null and is not a
string value.
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The User entered data values of the specified data types are available to the invoking DIM via the returned
array of values. If a value was not entered for a requested datum then the corresponding entry in the returned
array of values will be null. If no data values at all were entered then a null is returned by the DIBO.

NOTE The data entry mechanism for the requested data is a DIBO implementation decision. For example, one DIBO
implementation might present a data entry GUI to a human allowing the human to enter the values. Another
implementation might be intended to process a DI without human intervention and implement some form of automated
data entry.

42773 Example use

EXAMPLE An example where this DIBO can be used is at step t) in the scenario described in 1.2.2.
5.4.2.7.8 play

6.4.2.7.8.1 Interface

Syntax: play (element, async)

Description: Plays a specified COMPONENT, or DESCRIPTOR and optionally waits for
completion before returning control to the calling DIM.

Parameters: element

A DOM Element object representing the {COMPONENT, or DESCRIPTOR
element to be played.

async

A boolean value indicating if thet COMPONENT, or DESCRIPTOR should be
played asynchronously or net. If true then the element is played
asynchronously and the DPRIBO should return control immediately to the
calling DIM after playing "of the element is initiated. If false then the
element is played synchronously and control is not returned to the calling
DIM until the element media end time has been reached (if applicable).

Return value: | Returns a prayStatus (see 5.4.3.4) object to identify the playing element.
This is included so that the playing instance of the elements can be
released at'a later time.

Exceptions: DIPError
With DIP error code
— INVALID PARAMETER if

— element is not a COMPONENT, or DESCRIPTOR; or

— async is not a boolean value; or

— PLAYBACK FAILED if an error occurs during playback.

5.4.2.7.8.2 Semantics

This DIBO causes the DIDL element represented by the element parameter to be rendered into a transient
and directly perceivable representation.
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The element parameter shall be a DOM Element object representing a COMPONENT or DESCRIPTOR to be
played. It is an error to invoke this DIBO if the element parameter is not a DOM Element object representing
a COMPONENT or DESCRIPTOR, in which case an invalid parameter exception is generated.

The manner of playing the element, appropriate to its content, is left as an implementation choice of the DIBO
implementer.

The async parameter shall be a boolean value indicating whether the element is to be played asynchronously
or synchronously. It is an error to invoke this DIBO if the async parameter is not a boolean value, in which

case anrirvatic palalllctcl c/\ucpt;un i ycllcu:tcd.

For an jasynchronous playing, once playing of the element is initiated, the DIBO should return execution
control fo the invoking DIM.

For synchronous playing, the DIBO should not return execution control to the invoking DIMCuftil the play
status tfansitions to STATICPLAY Or RELEASED.

For timg based media the play status on successful playing of the element will be TIMEPLAY. When the medid
end time¢ is reached, the status will transition to sTaTICcpPLAY.

For non[time based media the play status on successful playing of the elementmill-be sTaTICPLAY.
If the elgment could not be successfully played the play status will be RELEZASED.

The DIBO returns a playstatus (see 5.4.3.4) object which provide$ a’handle to the playing instance of thg
element and its status. This handle is used as a parameter to othér DIBOs to control the status of the playing
instance of the element.

NOTE 1 Time based media is media that changes over timej such as animations, audio clips, and video clips. Thg
MIME mEdia type of resources associated with the element.can be retrieved from the MIMETYPE attribute of any DIDL
RESOURQE elements. In many cases this will allow the DIBQJimplementation to determine whether the resource is time
based o not. For example, resources with a top-level media type of audio or video (such as audio/mpeg for MP3) are
generally time based.

NOTE 2 For a synchronous call to the play~DIBO for time based media, the play status transition through thg
TIMEPLAY state is effectively hidden from the invoking DIM, since the play DIBO will not return until the play status has
transitiorjed to STATICPLAY.

NOTE 3| It is the responsibility of the DIBO implementation to locate the appropriate technology for playing of the
element |and to inform the User~if this cannot be found. For example the resource could be played internally or 4§
mechanigm to locate and use(some external “third party” software to play the resource could be provided. The MIME
media type of resources associdated with the element can be retrieved from the MIMETYPE attribute of any DIDL RESOURCE
elementq. This will enablethe-DIBO implementation to determine how to play the associated resources.

NOTE 4| While the\manner of playing the element is a DIBO implementation choice, it could be guided by additiona
availablel information,/for example information contained within descriptors associated with the element to be played.

5.4.2.7.8.3 Example use

EXAMPLE An example where this DIBO can be used is steps f), k), p), and bb) of the use case scenario described
inl.2.2
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54279 print

5.4.2.7.9.1 Interface

Syntax: print (element)

Description: Prints a specified COMPONENT, or DESCRIPTOR.

Parameters: element

A DOM Element object representing the COMPONENT, or RESOURCE
element to be printed.

Return value: | A boolean value of true if the element was successfully printed, or false
if it was not printed.

Exceptions: DIPError

With DIP error code

— INVALID PARAMETER if element is not a COMPONENT;-0Or DESCRIPTOR;
or

— PRINT FAILED if an error occurs during the-printing.

5.4.2.7.9.2 Semantics

his DIBO causes the DIDL element representediby the resource parameter to be rendered into a fi
Hirectly perceivable representation.

[he element parameter shall be a DOM Element object representing a COMPONENT or DESCRIPT(

printed. It is an error to invoke this DIBO if the element parameter is not a DOM Element object repr
i COMPONENT or DESCRIPTOR, in whi¢h case an invalid parameter exception is generated.

mplementer.

5.4.2.7.9.3 Example use

xed and

R to be
bsenting

The manner of printing the element, appropriate to its content, is left as an implementation choice of the DIBO

EXAMPLE In,some cases the DIM author might want to allow the User to print a resource contained in a cofnponent.
For examplethe lyrics of a song included as a text resource in a music digital item.
5.4.2.7,10 release
p.4-2.7.10.1 Interface
Syntax: release (playStatus)
Description: Stop playback of a COMPONENT or DESCRIPTOR and release related
playback state information.
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Parameters: playStatus

The playstatus object that was generated as a return value when
playback of the DIDL element began.

EXAMPLE As the result of an asynchronous call to the play (5.4.2.7.8)
DIBO.

Return value: None.

|
Exceptipns: DIPError

With DIP error code INVALID PARAMETER Iif playStatus is not a
PlayStatus.

5.4.2.7.

This DIBO causes playing of the DIDL element associated with the specified playstatus to be stopped ang

any stat

The pls
the plaj

After ca
If the cul

5.4.2.7.

EXAMPL
release {

0.2 Semantics

e information to be released.

yStatus parameter shall be an object of type playstatus (see 5.4.3.4) that was returned by a call tq
; DIBO to play the associated element which is to be stopped.

ling this DIBO the play status will transition to RELEASED.
rrent status is already RELEASED, then this DIBO does.fiothing.

0.3 Example use

E In some cases a DIM might play a*component asynchronously, do some other operations, and ther
he component before exiting. For exampleif-a Digital Item represents an electronic travel brochure, and an ITE

contains|several components that contain informatioen about a specific destination, a DIM could be authored such that i
starts playing some background audio asynchronously, displays synchronously the information components, then prior g
exiting, releases the asynchronously playing component containing the audio resource.
5.4.2.7.11 runDIM
5.4.2.7.111 Interface
Syntax: runDIM (dtemIdType, itemId, componentIdType, componentId,
arguments)
Description: Runs a DIM declared in an identified COMPONENT.
Paramelers: itemIdType
A string value indicating the type of identifier (DIl Identifier or URI) that is
given by the item1d parameter.
Valid values are dii to indicate a DIl Identifier, or uri to inciate a URI.
itemId
A string value identifying the ITEM that contains the DIM declaration of the
DIM to be run or nul1.
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componentIdType

A string value indicating the type of identifier (DIl Identifier or URI) that is
given by the component1d parameter.

Valid values are dii to indicate a DIl Identifier, or uri to indicate a URI.

componentId

A Dtl;llg vaiuc ;dUI Itlfyllly tilU CUIVII‘UNI:N I “Idt L;Ulltd;llb tiIU DiIV
declaration of the DIM to be run or null.

arguments

An array of zero or more objects that are to be the arguments to be
passed on to the invoked DIM.

Return value: | None.

Exceptions: DIPError

With DIP error code
— INVALID PARAM if

— either the itemIdType Or componentIdType parameters do not
specify a valid value;

— both the item1d and compofient1d parameters are null;
— the itemId or componentId are not string values or null values;

— either the itemtd(parameter, if not null, identifies an element that
is not an ITEM, or the componentid parameter, if not null,
identifies an‘elément that is not a COMPONENT;

— both an’ITEM is identified and a COMPONENT is identified, but the
COMRONENT is not a child of the ITEM; or

— _if-the arguments array does not contain objects of the required
Argument Types for this DIM; or

—~_J)NOT_FOUND if, given an identified ITEM and/or COMPONENT, a DIM to
run cannot be determined; or

— GENERAL EXCEPTION if the DIM cannot be run for any other reason.

5.4.2.7.11.2 Semantics
This DIBO allows a DIM to be invoked from within another DIM.

Without the runp1M DIBO it would not be possible to call one DIM from within another DIM. The runb1M DIBO
provides the DIM author with this capability.

EXAMPLE An example where this capability could be used, is the calling of a PlayTrack DIM from a PlayTracks DIM.
The runDIM DIBO can then also be used from other DIMs that require playing a track.
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The itemIdType parameter shall contain a value of either dii or uri to indicate the type of identifier given by
the itemId parameter. A value of dii indicates the itemId parameter contains the value of a DIl Identifier
(part 3 of ISO/IEC 21000). A value of uri indicates the itemid parameter contains the value of a URI
(IETF RFC 3986).

The itemId parameter shall contain a value that identifies the ITEM in which the DIM to be invoked is declared.
If the value of the itemIdType parameter is dii, then the value of the itemId parameter shall match the value
contained in a DIl Identifier identifying the ITEM. If the value of the itemIdType parameter is uri, then the
value of the item1d parameter shall be a URI identifying the ITEM.

The DINI to be invoked shall be directly declared within the identified ITEM, not in a sub-ITEM. If the DIM to.bg
invoked|is declared in a sub-ITEM, then that sub-ITEM should be the identified ITEM.

If the itlemId parameter is null, then only the component1d is used.

The conponentIdType parameter shall contain a value of either dii or uri to indicate the type of identifief
given by the component1d parameter. A value of dii indicates the componentId parameter contains the valug
of a DIl [ldentifier (part 3 of ISO/IEC 21000). A value of uri indicates the componentId/parameter contains the
value ofla URI (IETF RFC 3986).

The componentId parameter shall contain a value that identifies the COMPONENT in which the DIM to bg
invoked|is declared. If the value of the componentIdType parameter is dii, then the value of the componentIq
parameter shall match the value contained in a DIl Identifier identifying the COMPONENT. If the value of the
compongntIdType parameter is uri, then the value of the componenttdiparameter shall be a URI identifying
the COMPONENT.

If both the itemId and the componentId parameters are not null; then the identified COMPONENT shall be 3
child of the identified ITEM, and the DIM declared in the identified COMPONENT shall be run.

If the itemrd parameter is null and the componentid;parameter is not null, then the DIM declared in the
identified COMPONENT shall be run.

If the itlem1d parameter is not null and the component1d parameter is null, then the DIBO implementation may
choose pny DIM declared directly in the identified ITEM (i.e., in a COMPONENT that is a child of the ITEMm).

If both the item1d and the component &d parameters are null, then a DIPError exception is generated.

If the DIM to be invoked requires arguments, then the arguments parameter is an array of objects containing
the argUments required by the/DIM.

If the DIM cannot be invoked or an unhandled exception occurs during execution of the DIM, then a DIPErros
exceptign is generated:;

5427113 Example use

EXAMPLUE An example where this DIBO can be used is when a DI author would like to have a message, included ag
a resourge-in the DI, displayed prior to the playing of any one of a number of other resources. The display of the messagg
might be determined by certain conditions. A DIM 0 check the conditions and if required display the message can b
authored. This DIM can then be invoked by the runDIM DIBO from other DIMs prior to playing any other resources for
which the message might be required.
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5.4.2.7.12 wait

5.4.2.7121 Interface

Syntax: wait (timeInterval)

Description: Waits for a given length of time.

Parameters: timeInterval

A number value indicating the time in milliseconds for the wait operation
to pause execution of the DIM.

Return value: | None.

Exceptions: DIPError
With DIP error code INVALID PARAM

— if timeInterval is not a positive number value

5.4.2.7.12.2 Semantics

his DIBO causes a pause in execution of the invoking DIM. On invocation of the DIBO, execution G
hot returned to the DIM until the specified time interval has elapsed. It is an error to invoke this DIE

jenerated.

The pause applies only to the execution of the‘invoking DIM.

nterval, but is not obliged to ensure-the exact specified time interval.

5.4.2.7.12.3 Example usage

EXAMPLE An example-where this DIBO can be used is when several resources are played asynchrono
hen the author wants to'pause the execution of the DIM for an interval, before stopping one or more of the resou

esource representing a “brochure” of a travel destination. A DIM can be authored such that it plays all three 1
asynchronouslyyand then waits for an interval of time, after which the audio and video resources are released.

5.4.2.7.13. )Calling DIXOs

Calling DIXOs (see 5.6.5) requires a DIBO unique to the DIXO Language. Such DIBOs are als

ontrol is
O if the

bhaitInterval parameter is not a positive number{value, in which case an invalid parameter excgption is

The DIBO implementer should ensure the actual elapsed interval is as close as possible to the specified time

Lisly, and
rces. For

bxample, a Digital Item_representing a travel brochure might contain an audio resource, a video resource, and an HTML

esources

o DIBO

properties of the global p1p object (see 5.4.2.1).

A DIBO for calling a Java based DIXO is specified in C.2.
5.4.2.8 REL related operations

5.4.2.8.1 Introduction

These DIBOs provide access to REL related functionality. The DIBOs are provided as function properties of a

REL object. DIML includes such a rREL object as a property of the global object (see 5.4.2.1).
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EXAMPLE Calling an REL DIBO

function foo(argl)

{

license = REL.getLicense( resource );

5.4.2.8.2 getLicense

5.4.2.8.2.1 Interface

Syntax: getLicense (resource)

Description: Gets licenses associated with the given resource.
Paramelers: resource

The DOM Element object that represents the DIDL RESOURCE element.

Return yalue: | An array of DOM Element objects that represent any licenses or null if
there is no license associated with the resource.

Exceptipns: DIPError With DIP error code INVALID PARAM'f the resource parameter
is not an Element object that represents a:DIDL RESOURCE element.

5.4.2.8.2.2 Semantics

This DIBO provides an interface to retrieve licenses associated with a resource that are expressed ag
specifiedl in ISO/IEC 21000-5 (REL).

The redource parameter shall be 'a . DOM Element object representing a RESOURCE. It is an error to invokg
this DIBO if the resource parameter is not a DOM Element object representing a RESOURCE, in which casg
an invalld parameter exception.is generated.

NOTE 1 A license canbe

— locdted within the-Dl;

— refefrenced frem/the DI,

— accessed Via a service referenced from the DI; or

— nonke.afthe above

The DIBO may return more than one license since there is the possibility that a resource has more than one
license attached to it for different rights/actions.

NOTE 2  This DIBO provides an interface for the DIM author to be able to retrieve license information. However it is
not intended that this DIBO is to be used to protect a resource. Any entity supporting processing of Digital ltems as
specified by ISO/IEC 21000 is expected to always check and enforce rights regardless of whether a Digital ltem is
interacted with via a DIM or not. In the case a Digital Item is interacted with via a DIM, the protection is performed by the
underlying library of DIBO implementations. Annex G describes in more detail one way this could be done.
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NOTE 3  The underlying implementation of this DIBO could call on the same library of modules used to manage rights
in general within a particular MPEG-21 environment.

54.28.23 Example use

EXAMPLE This DIBO could be used to get licenses to pass to the QueryLicenseAuthorization DIBO. It is also
possible to get licenses from various documents using the DOM API, but the output of the GetLicense DIBO would likely
be a better approximation to the set of licenses that will eventually be used by the security implementation (such as the
one in Annex G) anyway.

his DIBO could also be used to retrieve licenses to pass to a DIXO.
5.4.2.8.3 queryLicenseAuthorization

5.4.2.8.3.1 Interface

Syntax: queryLicenseAuthorization(license, resource, rightNs,
rightLocal, additionalInfo)

Description: Checks for the existence of an authorization proof for~an authorization
request formed according to the semantics of this DIBO-given below.

Parameters: license

The DOM Element object that represents the license information.

resource

The DOM Element object that represents the DIDL RESOURCE element.

rightNs

The string value that représents the namespace of the right to be checked
Or null

rightLocal

The string,value that represents the localname of the right to be checked
or the“walue of the definition attribute of sx:righturi, depending on
whetheér rightNs is a String Or null, respectively.

additionalInfo

An array containing DOM Element objects representing additional
information that can be considered when validating the license.

This parameter may be null, in which case no additional information is
provided by this parameter.

Return value: | Boolean value with value true if a corresponding authorization proof is
found and false if a corresponding authorization proof does not exist or
could not be found.
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Exceptions: DIPError

With DIP error code INVALID PARAM if

— the license parameter is not an Element or does not contain any
license information;

— the resource parameter is not an Element that represents a
RESOURCE element;

— the rightNs parameter is not a string value or null value;
— the rightLocal parameter is not a string value or null value; or

— the additionalInfo parameter is not an array of DOM Element
objects or a null value.

5.4.2.8.3.2 Semantics

This DIBO checks for the existence of an authorization proof for an authorization request having the following
members.

a) A principal representing the User running this DIBO;

b) A right as specified by the rightNs and rightLocal parameters to\this DIBO;
c) Theg resource specified by the resource parameter to this.DIBO;

d) A time interval of zero length that occurs during thesexecution of this DIBO;

e) An [authorization context that is chosen non-normatively by the DIBO implementation, possibly with the
guiglance of the additionallnfo parameter tejthis DIBO;

f) A spt of licenses with one member, that member being the license specified in the license parameter tg
this| DIBO; and

g) A sptof grants chosen non-normatively by the DIBO implementation to serve as root grants, possibly with
the|guidance of the additionallnfo parameter to this DIBO.

NOTE 1 The utility of thisZDIBO is limited with respect to the number of licenses supported. e.g., This DIBO does no|
intend tg support the case where there are two licenses: one that allows a group to play and one that assigns a Usef
named Alice to that group:

The return value of this DIBO depends on how the authorization context and trust root are decided ang
therefore this\DIBO should not be used when the mechanism to determine the authorization context and trus
root are[net known by the DIM author.

NOTE 2  The authorization context information (such as a User's location, payment history, and usage history) can be
obtained in ways such as:

— Automatically, e.g., by examining the terminal properties.

— Asking assistance from the user, e.g., by popping up an input window.

— Using additional information given in the additionalInfo parameter.

NOTE 3  In some instances, implementations of this DIBO can knowingly construct a false authorization context to try to
meet this DIBO's goals of providing a preliminary screening of User intent before continuing on with the DIM. For example,

if the license is conditioned upon a per-use payment of $3, the DIBO implementation might ask a human if he wants to pay
$3 for the associated right on the associated resource. Then, without charging the user $3, the DIBO implementation
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might still use an authorization context that says the user paid $3 so that the result value that gets returned reflects

whether the user would be authorized if he were to pay $3.

NOTE 4 The status of the result is at the time and in the authorization context that the check is evaluated. For example,
it is possible in some circumstances that an authorization proof exists at the time that the DIBO is invoked, but not at a
time subsequent to the invocation of the DIBO due to conditions included in the license information. It is also possible in

some circumstances that an authorization proof exists using the (likely false or outdated) authorization context and trust
root chosen by the DIBO implementation but does not exist using the correct updated authorization context and trust root
chosen by the security subsystem.
‘JIOTE G T:I;b D:BO pIUV;dUb all ;Iltcl_fdbc fUI t;IU D”V‘: auti|U| tU IUU d;J;U tU IUtI;UVU “bUIIDU ;IIfUIIIIdt;UII. HUW v'ﬁi’ it iS
hot intended that this DIBO is to be used to protect a resource. Any entity supporting processing of Digital|/ltems as
specified by ISO/IEC 21000 is expected to always check and enforce rights regardless of whether arDigitgl ltem is
nteracted with via a DIM or not. In the case a Digital ltem is interacted with via a DIM, the protection is'performed by the
inderlying library of DIBO implementations. Annex G describes in more detail one way this could be déne:
5.4.2.8.3.3 Example use
EXAMPLE This DIBO could be used to, before allocating system resources for a_degoding process, cheg¢k that at
east the User has some non-expired license to play a particular Digital Item and is willing)to pay $3 to do so. Th¢ ultimate
bnforcement of the expiration and $3 for the playing of that Digital Item would take\place by the security system using a
echnique such as that described in Annex G. The same thing could be done without this DIBO by pre-procegsing the
bntire DIM before allocating system resources for a decoding process.
his DIBO could also be used to filter licenses retrieved via the geticense DIBO before passing thgm on to
b DIXO.
65.4.3 Local objects, DIBOs and constants
65.4.3.1  Introduction
he following additional supporting object typesare also normatively included in the DIML specification.
The DIML object types are specified by ‘the object properties (including primitive values, other objerts, and
unctions), and attributes of those properties.
5.4.3.2  DIPError
This DIML object inherits- fram the ECMAScript Error (see 15.11 of ISO/IEC 16262:2002) object and is
hrown as an exception-whenever a runtime error specific to DIP occurs. In addition to the properties inherited
rom the Error object it-has the properties specified below.
Dther exceptionsymay also be thrown during execution of a DIM. These include ECMAScript nativie errors
see 15.11.6 fISO/IEC 16262:2002) and exceptions derived from pIPError that are specified in this|or other
parts of ISOHEC 21000.
EXAMPLEE A DIML syntax error will generate an ECMAScript native SyntaxError exception.
/a!ue CENERAT EYCETDTTAN
Properties:

A number value of 1.

This indicates a general DIP error not covered by any other error code has

occurred.

This property has the attributes { ReadOnly, DontEnum, DontDelete }.
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INVALID PARAM

A number value of 2.

This indicates a parameter passed to a DIBO is invalid.

EXAMPLE A DIPError returning this value from the getDIPErrorCode ()
DIBO will be generated if the element parameter passed in a call to the play

DIBO is not an Element object representing a DIDL,COMPONENT, or DESCRIPTOR
element

This property has the attributes { ReadOnly, DontEnum, DontDelete }.

INVALID PERMISSION
A number value of 3.

This indicates that an attempt was made to execute an operation for which
required permission in the host environment is unavailable.

EXAMPLE If the host environment does not allow execution of résources in
a Digital ltem, a DIPError returning this value from the getDIPEFrfbdrCode ()
DIBO will be generated if the Execute DIBO is called.

This property has the attributes { ReadOnly, DontEnum;\DontDelete }.

NOT FOUND
A number value of 4.

This indicates something required to>complete an operation was not
found. The missing entity is dependent on the operation that was
attempted.

EXAMPLE A DIPErrorxreturning this value from the getDIPErrorCode ()
DIBO will be generated if a_DIM with the required name is not found in the

identified Item when the sunb1IM DIBO is called.

This property has'the’attributes { ReadOnly, DontEnum, DontDelete }.

ADAPTION FAATED
A numbep value of 5.
Thislindicates an error occurred during an attempt to adapt a resource.

This property has the attributes { ReadOnly, DontEnum, DontDelete }.

PLAYBAUR FAILED
A number value of 6.
This indicates an error occurred during an attempt to play.

This property has the attributes { ReadOnly, DontEnum, DontDelete }.
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EXECUTE _FAILED
A number value of 7.
This indicates an error occurred during an attempt to execute.

This property has the attributes { ReadOnly, DontEnum, DontDelete }.

PRINT FAILED

A number value of 8.
This indicates an error occurred during an attempt to print.

This property has the attributes { ReadOnly, DontEnum, DontDelete }.

Dbject None

Properties:

DIBO getDIPErrorCode ()

Properties:
This DIBO returns a number value indicating the specific’error that caused
the exception represented by this error object to be thrown.
The value returned may be one of the specified values above, or some
other value specified by other parts of ISOAEC 21000.

5.4.3.3 ObjectMap

his DIML object represents the DIP Object"Map as defined in 5.3. It has the properties specified belo

V/alue None

Properties:

Dbject None.

Properties:

DIBO getArgumentList (index)
Properties:

Jhis DIBO returns an array of string values representing the list of
Argument Types.

The index parameter is a number value that indicates the index of the
Argument list in the Object Map. The order of the Argument lists in the
Object Map corresponds to the document order of the lists of DIP

ImYimYi

lailal £ L ol H Y : 4l ol 4
ATGUINENIT CITIMUTTTT U all’ FISLIIOULIILO UTOSUTNTYWUTNS 1T U1 DUTUL UUUUTTITTIU

and with subsequent instances of duplicate lists removed.

This DIBO generates a DIipError exception with error code
INVALID PARAM if the index parameter is

— not a number value; or

— not a valid index (a valid index is a number ranging from 0 to one less
than the value returned from getArgumentListCount ()).

© ISO/IEC 2006 — All rights reserved
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getArgumentListCount ()

This DIBO returns a number value and is the number of Argument lists
with Arguments in a specific order that are defined in the Object Map
(see 5.3.5). This corresponds to the number of unique permutations for all
lists of DIP argument children of all MethodInfo descriptors in the DIDL
document.

getMethodCount (argumentList)

This DIBO returns a number value and is the number of DIMs that are
defined to accept as parameters the Arguments listed in argumentList.
This corresponds to the number of DIM declarations in the DIDL
document that have a DIP MethodInfo descriptor with zero or more child
Argument elements such that the number and values of those Argument
elements match the number and names of the specified Argument Types.

The argumentList parameter is an array of string values that indicates
the Argument Types. A zero length array passed as the argumenfrist
parameter indicates DIMs declared to accept no Arguments.

This DIBO generates a DIPError exception withe ‘erfor code
INVALID PARAM if the argumentList parameter is not an(array of string
values.

getMethodsWithArgs (argumentList)

This DIBO returns an array of Element objécts representing the DIDL
COMPONENT elements representing the DIM declaration for DIMs that
accept as parameters the Argumentsi‘listed in argumentList. This
corresponds to the list of DIDL Compenent elements, in document order,
in the DIDL document that have a BIP MethodInfo descriptor with zero or
more child Argument elements such that the number and values of those
Argument elements match:.thé number and names of the specified
Argument Types.

The argumentList-parameter is an array of string values that indicates
the Argument Types? A zero length array passed as the argumentList
parameter indjeates DIMs declared to accept no arguments.

This DIBO- generates a DIPError exception with error code
INVALID )PARAM if the argumentList parameter is not an array of string
values.
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getMethodWithArgs (argumentList, index)

This DIBO returns an Element object representing the DIDL COMPONENT
element representing the DIM declaration for a DIM that accepts as
parameters the Arguments listed in argumentList.

The argumentList parameter is an array of string values that indicates
the Argument Types. A zero length array passed as the argumentList
parameter indicates DIMs that are declared to accept no Arguments.

The index parameter is a number value that indicates the index of the
DIM in the list of DIMs that accept as parameters the Arguments listed in
argumentNames. The order of the DIMs in the list of DIMs corresponds to
the document order of the DIM declarations in the DIDL document that
have a DIP MethodInfo descriptor with zero or more child Argumen’
elements such that the number and values of those Argument elements
match the number and names of the specified Argument Types.

This DIBO generates a DIPError exception with {erfor code
INVALID PARAM if

— the argumentList parameter is not an array of string values;
— the index parameter is not a number value;<or

— the index parameter is not a valid index (a valid index is a number
ranging from 0 to one less than the value returned from
getMethodCount (argumentList),).

getObjectOfType (typeName, index)
This DIBO returns an Element Object of a given Object Type.

The typeName parameter is a string value that indicates the Object Type
name.

The index parameter is a number value that indicates the index of the
Object in the)list of Objects of the given Object Type. The order of the
Objects in_the list of Objects corresponds to the document order of the
elements in the DIDL document that have a child descriptor containing a
DIP.GbjectType descriptor with a value matching the specified Object
Type.

This DIBO generates a DIpError exception with error code
INVALID PARAM if

— the typeName parameter is not a string value;

— the index parameter Is not a number value; or

— the index parameter is not a valid index (a valid index is a number
ranging from O to one less than the value returned from
getObjectsOfTypeCount (typeName) ).
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getObjectsOfType (typeName)

This DIBO returns an array of Element objects of a given Object Type.
This corresponds to the list of elements, in document order, in the DIDL
document that have a child DIP oObjectType descriptor with value
matching the specified Object Type. If there are no objects of the given
Object Type, a zero length array shall be returned.

The typeName parameter is a string value that indicates the Object Type

narimre.

This DIBO generates a DIPError exception with error code
INVALID PARAM if the typeName parameter is not a string value.

getObjectsOfTypeCount (typeName)

This DIBO returns a number value and is the number of Objects that are
defined in the Object Map (see 5.3.5) to be of a given Object Type. Fhis
corresponds to the number of elements in the DIDL document that have’a
child DIP objectType descriptor with value matching the specified\Object
Type.

The typeName parameter is a String that indicates the Object Type name.

This DIBO generates a DIPError exceptiom)“with error code
INVALID PARAM if the typeName parameter is not a'string value.

getObjectTypeCount ()

— This DIBO returns a number value.and is the number of Object Types
that are defined in the Object Map (see 5.3.5). This corresponds to
the number of unique values for all DIP objectType descriptors in the
DIDL document.

getObjectTypeName (index)
This DIBO returns a-string value representing the Object Type name.

The index parameter is a number value that indicates the index of the
Object Type_in“the Object Map. The order of the Object Types in the
Object Map corresponds to the document order of the DIP objectType
descriptors” in the DIDL document and with subsequent instances of
duplicate values removed from the list.

This DIBO generates a DIPError exception with error code
INVALID PARAM if the index parameter is

—Tnota number vatue; or

not a valid index for an Object Type in the Object Map (a valid index is a
number ranging from 0 to one less than the value returned from
getObjectTypeCount () ).
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5.4.3.4 PlayStatus

This object is returned by the p1ay DIBO to enable subsequent operations on the particular instance of the Act
invoked. It has the properties specified below.

Value RELEASED
Properties:
A number value of 0.

This value indicates the assaociated resource is not currentlv nlaving
PALY J ~J

NOTE A resource can be in the RELEASED state because an error prevented
a request to play the resource from successfully completing, or as a result of an
explicit request to release the resource.

A RELEASED resource has no other preserved state information. Playing.a
RELEASED resource will commence with relevant state information ‘in an
initial state.

EXAMPLE For a resource with time based media, playing/a RELEASED
resource will commence from the media start time.

This property has the attributes { ReadOnly, DontEnum;"DontDelete }.

STATICPLAY
A number value of 1.
This value indicates the associated resource is currently playing.

Time based state information related to playing the resource, if relevant, is
paused for a STATICPLAY resource.

NOTE For time basedxmedia, this status is equivalent to a state typically
considered as 'paused'.

This property has the attributes { ReadOnly, DontEnum, DontDelete }.

TIMEPLAY
A number.value of 2.
Thiswalue indicates the associated resource is currently playing.

Time based state information related to playing the resource, if relevant, is
advancing for a TIMEPLAY resource.

NOTE Only time based media can have a status of TIMEPLAY.

This property has the attributes { ReadQnly _DontEnum DantDelete }

Object None.
Properties:

DIBO getStatus ()
Properties:

This DIBO returns a number value indicating the status of the resource
associated with the pl1ayStatus object. The returned value is one of the
value properties specified above for the P1aystatus prototype.
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Timed Medz Untimed Meda
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RELEASED Play TIMEPLAY RELEASED Play STATICPLAY
—>
Release End of Media

STATICRLA

Figure 4 — State transition diagrams for playstatus

5.5 Rglation of Digital Item Base Operations and RDD verbs (informative)

In some cases the functionality of the DIBOs specified in 5.4 can be characterized byl association with 3
Rights Data Dictionary (RDD) verb (see ISO/IEC 21000-6).

The follpwing table shows a mapping between DIBOs described in 5.4 and RDD verbs.

Table 3 — DIBO mapping to RDD verbs
Digital Item Base Operations Rights Data Dictionary verb

LSSerializer.write Adapt,\\Diminish, Enhance, Enlarge,
Modify, Reduce

LSSerializer.writeToURI Adapt, Diminish, Enhance, Enlarge,
Modify, Reduce

DIA.adapt Adapt, Diminish, Enhance
DIP.execute Execute

DIP.play Play

DIP.print Print

Those DIBOs not listed-in the above table typically would not require any rights checks.
For the DIBOs that/are listed, it should be understood that

a) thellist of rights that might need to be checked for that DIBO is not exhaustive;

b) not all the rights listed need to be checked every time that DIBO is called; and

c) it might be necessary to check rights associated with another DIBO when a DIBO is called if the latter
DIBO operates on a result of the former DIBO.

For instance, since the result of a call to pIa.adapt is not perceivable until, for example, it is passed to
DIP.play, it might not be necessary to check Adapt or Diminish or Enhance rights during the call to
DIA.adapt. However in the call to pDIP.play it might be necessary to check for both the rights associated with
the adaptation and the Play right. If the adaptation was to, for example reduce the size of a resource, it might
only be necessary to check either Adapt or Enhance.
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Considering another case, if LsSerializer.writeToURI is called for a DIDL document with an item that has
had a component removed, it might only be necessary to check either Adapt or Diminish. Checking Enhance
in that case would not do any good. However, if the same DIBO were to be called with a component added by
copying a component from a second item, it would be necessary to check both Enhance and Adapt. The
Enhance check would be to see if the first item can be enhanced. The Adapt check would be to see if the
second item can be copied from in order to enhance the first one.

Annex G gives implementation guidance on how to support DIP while maintaining a level of interaction with a
Digital Item that is consistent with the available rights.

5.6 Digital Item eXtension Operations

b.6.1 Introduction

Digital Item eXtension Operations (DIXOs) are operations that may be used to extend:the available| DIBOs.
DIXOs are provided by Users, packaged along with DIs, and acquired similar to DIMS,'D1XOs, like DIBOs, can
pbe used by DIMs but are not normatively defined. However, the mechanism to include DIXOs in Digital Items,
and the mechanism to invoke DIXOs from DIMs are normatively defined.

NOTE The execution environment within an MPEG-21 environment for DIXOsnis informative.

he following subclause explains the purpose of DIXOs and subsequent subclauses specify how DIKOs are
jefined, executed and how they interact with other components of DIP.

5.6.2 Purpose of DIXOs

DIBOs abstract out complicated operations by providing” a high level interface for DIMs to accesp native
unctionality. On a number of occasions a User might need access to operation abstractions that|are not
normatively defined as DIBOs. Such operation abstractions can be highly specific to the application| area of
he DI or useful only for this DI and hence need not be normatively defined. In such situations, implegmenting
he functionality using DIML is a possibility.\However, this might neither be easy nor optimal in ferms of
pxecution efficiency and size. Thus, there(s a need for a mechanism that enables the User to easily extend
base operation functionality without compromising on efficiency. This is the purpose of DIXOs.

o summarize, DIXOs can be used when Users need to extend base operations when such operationg are
1+ not normatively defined by-thus part of ISO/IEC 21000;
1+— unique to the application space;

1+ useful only for-this DI; and

1+— more opfimally implemented in a DIXO.

DIXOs can‘be implemented using the DIXO language, and packaged in Dis. The DIP engine, which is|capable

bf handling DIXOs in that specific DIXO language, would then identify these DIXOs and make them gvailable
or:use from DIMs.

5.6.3 Relationship between DIMs, DIBOs, and DIXOs

The DIMs call the DIBOs and the DIXOs to delegate processing to keep the DIM script simple. DIMs may
choose to use DIBOs when they are available and DIXOs when the required functionality is not available as a
DIBO.

The invocation mechanisms for DIBOs and the DIXOs from DIMs are different. The DIBOs have a mapping to
DIML and this is used to call the DIBOs from within a DIM. The invocation mechanism for DIXOs is unique to
the DIXO Language used to write the DIXOs. The same call for a given DIXO Language is used to invoke all
the DIXOs in that DIXO Language from a DIM, where the name and the arguments of the DIXO are all in turn
arguments to that invocation call.
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DIXOs while implementing the extended processing may call normatively defined DIBOs and other DIXOs.
The invocation mechanism of DIBOs and other DIXOs from any DIXO is direct using the bindings of DIBOs in
that particular DIXO Language.

5.6.4 DIXO Language

The DIXO Language used to implement DIXOs may be chosen by the DIXO implementer. However, to
execute a DIXO that is called from a DIM (and hence to execute the DIM itself), an execution environment for
the DIXO Language in which the DIXO is implemented is required in the MPEG-21 environment in which the
DIM is heirg-exesuted-

A Java DIXO Language is specified in Annex B.
5.6.5 Calling DIXOs
DIXOs are called by an operation call unique to the DIXO Language. To call a DIXO from a DIM)y(and hence tq

execute|the DIM itself), an implementation for the DIXO calling operation for the DIXO Langudge in which the
DIXO is|implemented is required in the MPEG-21 environment in which the DIM is being executed.

The synttax of the DIXO calling operation for a given DIXO Language shall conform.tothe following pattern.
runxxxPIXO ( DIXOidentifier, arguments )
where xfxx is a unique string of characters for the DIXO Language.

The pryoidentifier parameter (or parameters) identifies the DIXO to be called. The actual values to bg
used forl the identifier are dependent on the DIXO Language.

The arduments parameter is an array of zero or more argunients that shall be passed on as arguments to thg
called DIXO.

The DIXO calling operation, if supported by a DIP ehgine, shall be implemented as a DIBO property of thg
global pfrp object (see 5.4.2.1).

EXAMPUE To call a DIXO taking three arguments, identified by the identifier myDIX0id, and implemented in thg
DIXO Laphguage MYDIXL, the DIXO calling operation could be DIP.runMYDIXLDIXO ( "myDIX0id", dixoArgs ).

The spgcification of a DIXO Language'shall include the specification of the DIXO calling operation.

The calljng procedure of a Java'DIXO Language is specified in Annex C.

5.6.6 DIXO execution-environment

The Digjtal Iltem Proeessing engine is responsible for the execution of the DIMs. Since the DIMs can invoke
DIXOs which are.downloaded, the requirements of the execution environment for DIXOs need to be wel
understpod. As the DIXO Language is not uniquely identified and is left as a choice to the user, the executior
environment.for the chosen DIXO Language needs to exist in an MPEG-21 environment supporting the DIXC
Languagg

EXAMPLE An MPEG-J based execution environment for the Java DIXO Language is specified in Annex D.
5.6.7 DIXO examples

5.6.7.1 TypeText

EXAMPLE A TypeText DIXO could implement the functionality of displaying text character by character (i.e., one
letter at a time). Other possible uses are: fading in and/or fading out; font effects; blinking; colour; etc. In other words, the
TypeText DIXO can allow for text display with extended functionality, as opposed to the base (text) display mechanisms
that are provided by the normatively specified DIBOs.
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A possible Java-based interface for such a TypeText DIXO could look like:

TypeText (TextArea textBox, String text)

5.6.7.2 IMGTree

EXAMPLE An IMGTree DIXO could implement the functionality of displaying images hierarchically by using a tree
component.
‘Lpessihla lava.hacsad intarfaca for csuch an TvoT o BPXO couldlooktike-

[MGTree (String[] ImgPath, int[] StructInfo, String[] ImgExplain)

5.6.7.3  SearchHighlightText

EFXAMPLE A SearchHighlightText DIXO could implement the functionality of searehing for specific
btrings in textual resources, and highlighting the words (or strings) that are found.

6.7 Auto run DIM

b.7.1 Introduction

Subclause 5.7 describes a mechanism for automatically running_ a, DIM.

6.7.2 Identification

Fhe DIM to be automatically run can be identified by the*autorun attribute of the MethodInfo eleme
n that DIM declaration is an auto run DIM.

6.7.3 Time of execution

f the User wishes to automatically .run-a DIM without knowing any of them in particular, the Use
equest to run the DIM identified as the auto run DIM, as described above. In this case this DIM is ¢

before any other DIM is executed. If there is more than one auto run DIM available the User decide
bne to run.

words or

ht in the

DIM declaration (see 5.3.3). If the autoRun attribute\is-present and has a value of true, then the DIM declared

should
xecuted
s which

NOTE CHoICE/SELECTIONS and CONDITIONS can be used to configure different auto run DIMs for different cases. It is
ip to the author of the DID-to make sure that only one auto run DIM is available if the author wants to havel a single
pbredefined entry point.
6.7.4 Examples
EXAMPLE The example below illustrates how an auto run DIM can be used to automatically start the playbgck of the
music tracks that are declared in the DID. On receipt, the 1istTracks DIM is run. This DIM searches for mugic tracks
and automatically plays them by calling the playTrack DIM.
<?xml version="1.0" encoding="UTF-8"?>
<DIDL xmlns="urn:mpeg:mpeg2l1:2002:02-DIDL-NS"

xmlns:dii="urn:mpeg:mpeg21:2002:01-DII-NS"

xmlns:dip="urn:mpeg:mpeg21:2005:01-DIP-NS">

<Item>
<Component>
<Descriptor>
<Statement mimeType="text/xml">
<dip:0ObjectType>urn:foo:MusicTrack</dip:0bjectType>
</Statement>

</Descriptor>

<Resource ref="trackl.mp3" mimeType="audio/mpeg"/>
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</Component>
<Component>
<Descriptor>
<Statement mimeType="text/xml">
<dip:0ObjectType>urn: foo:MusicTrack</dip:0bjectType>
</Statement>
</Descriptor>
<Resource ref="track2.mp3" mimeType="audio/mpeg"/>
</Component>
<Component>
Descriptor>
<Statement mimeType="text/xml">
<dip:Label>urn:mpeg:mpeg2l:2005:01-DIP-NS:DIM</dip:Label>
</Statement>
/Descriptor>
Descriptor>
<Statement mimeType="text/xml">
<dip:MethodInfo autoRun="true"/>
</Statement>
/Descriptor>
Resource mimeType="application/mp2l-method"><! [CDATA[
function listTracks ()

{

var objTypes = ['urn:foo:MusicTrack'];
var messages = ['Please select a track'];
var tracks = DIP.getObjects (objTypes, messageg);
for (var i = 0; i < tracks.length; i++)
{
DIP.runDIM( "dii", null, "dii", "urn:£f00:d:0146:4596X6745058", tracks[i]
)i
}
P11>
</Resource>

</¢omponent>
<C¢mponent>
Descriptor>
<Statement mimeType="text/xml">
<dii:Identifier>urn:foo:1d;0146:4596X6745058</dii:Identifier>
</Statement>
/Descriptor>
Descriptor>
<Statement mimeType="gtext/xml">
<dip:Label>urn:mpegwmpeg2l:2005:01-DIP-NS:DIM</dip:Label>
</Statement>
/Descriptor>
Descriptor>
<Statement miméType="text/xml">
<dip:MethedInfo>
<dipeA¢gument>urn: foo:MusicTrack</dip:Argument>
</dipsMethodInfo>
</Statewent>
/Destxiptor>
ReSeurce mimeType="application/mp2l-method"><![CDATA[
function playTrack(arg)
{

var cmp = arg.getElementsByTagName ("Component") .item(0) ;
DIP.Play(cmp, false);
11>
</Resource>
</Component>
</Item>
</DIDL>

5.7.5 Conformance points (informative)

There are two different conformance points relating to the auto run DIM.

60 © ISO/IEC 2006 — All rights reserved



https://standardsiso.com/api/?name=2545c34d79c931f9f240b5465e5c9999

ISO/IEC 21000-10:2006(E)

a) Ability to recognize and run the auto run DIM (e.g., at time of choosing of User).
b) Always runs the auto run DIM.

Levels of conformance are

— None;

— a);or

1+— a)plus b)

© ISO/IEC 2006 — All rights reserved
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Annex A
(normative)

ECMAScript binding for Digital ltem Base Operations

ECMAScript is the basis of the DIML (see 5.2). Since the syntax for the DIBOs specified in 5.4 is provided

conformant to DIML, the ECMAScript bindings for each DIBO is as specified by the syntax for each DIBO- A
list of sypporting global objects and their methods (DIBOs) is provided below (constant values can be foufid-if
the corrgsponding subclauses).

Table A.1 —List of ECMAScript bindings for DIBOs of global objects

object

DIBO

DIA

adapt (element,metadata)

DID

areConditionsSatisfied(element)

configureChoice (choice)

setSelection (selection, state)

getElementsByIdentifier (sourceDID,value)

getElementsByRelatedIdentifier (sourceD1D, value)

getElementsByType (sourceDID,value)

DIP

alert (message,messageType)

execute (element)

getData (dataTypes, requestMessages)

getExternalData (mimeTypes, requestMessages)

getObjectMap (ddcument)

play(element, async)

printtelement)

release (playStatus)

runDIM (itemIdType, itemId, componentIdType, componentId, arguments)

runJDIXO (itemIdType, itemId, componentIdType, componentId, className,arguments)

wailt (timeInterval)

REL

getLicense (resource)

queryLicenseAuthorization (license, resource,rightNs, rightLocal,addiontalInfo)
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A list of supporting local objects and their DIBO properties is provided below (value and object properties can
be found in the corresponding subclause).

Table A.2 —List of ECMAScript bindings for DIBOs of local objects

object

DIBO

DIPError

getDIPErrorCode ()

et e cid POV M P S A A )
I Shcii

getArgumentListCount ()

getMethodCount (argumentNames)

getMethodWithArgs (argumentNames, index)

getMethodsWithArgs (argumentNames)

getObjectOfType (typeName, index)

getObjectsOfType (typeName)

getObjectsOfTypeCount (typeName)

getObjectTypeCount ()

getObjectTypeName (index)

PlayStatus

getStatus ()
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Annex B
(normative)

Java bindings for Digital ltem Base Operations

B.1 Introduction

Java bindings for DIBOs are specified so that Java based DIXOs (J-DIXOs) may invoke DIBOs directly fron
Java for optimal performance.

Each D|BO is bound to a Java interface in the package org.iso.mpeg.mpeg2l.mpegj.8ipo. The Javd
interfacé name is the same as the DIML object name that contains the DIBO as a member function as
specifiedl in 5.4.

Each inferface defines a set of methods as the designated J-DIBO methods for each/corresponding DIBO in
the DIML object. The arguments to these designated methods are Java types corresponding to the DIML
object types of the arguments of the bound DIBO. Refer to B.2 for the mappihg from DIML object types tq
Java typges. Refer to the J-DIBO interfaces in B.4 for the actual arguments toleach J-DIBO method.

If the bpund DIBO as specified in clause 5.4 throws the DIPErrof éxception, the corresponding J-DIBQ
throws the Java exception org.iso.mpeg.mpeg2l.mpegj.dibo.DIPError.

An MPEG-21 environment that supports J-DIXOs shall provide an implementation for each of the Javg
bindingg for DIBOs.

A DIP ¢ngine shall also provide an implementation- of;a J-DIBO factory. The J-DIBO factory is used in 4
J-DIXO [to obtain an instance of an object that implements the Java binding for a DIBO. Refer to B.3 for the
interface for a J-DIBO factory.

NOTE The J-DIBO factory is specifically required to support J-DIXOs, hence there is no corresponding interface
relating tp invoking DIBOs from DIMs.

Refer to/ B.4 for the Java interface binding for each DIBO as specified in Clause 5.4.

EXAMPUE The following is the J-DIBO defined for the configureChoice DIBO.

packagg org.iso.mpeqg.mpeg2l.mpegj.dibo;
import |org.w3c ,.demr. *;

/**
* Javqd BAnding interface for the DID related DIBOs
*/

public Trrterface DIo—

/**
* Designated method for the ConfigureChoice Java Binding interface
* @param choice
* @return true if Choice configuration was modified, false if Choice configuration
was not modified
*/

public boolean configureChoice (Element choice) throws DIPError;
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B.2 Java data type bindings for DIML object types

B.2.1 Introduction

B.2 specifies the Java data type bindings for the corresponding DIML object types specified in Clause 5.4.3

(and including ECMAScript object types).

Table B.1 — Mapping of DIML object types to Java data types

DIML object type Java data type
DIPError org.iso.mpeg.mpeg2l.mpeg]j.dibo.DIPError
ObjectMap org.iso.mpeg.mpeg2l.mpegj.dibo.ObjectMap
PlayStatus org.iso.mpeg.mpeg2l.mpegj.dibo.PlayStatus
String java.lang.String
Number Appropriate Java primitive data typ€ (int, long, float, double} etc.)
as per context.
Boolean boolean (Java basic datatype)
Array An array [] of the corresponding Java data type.

B.2.2 DIPError

See 5.4.3.2.

A DIPError implementation is presented below. Those data members and function members corres
o the properties specified for the DIML pIpError object in 5.4.3.2 are normative. In addition, a Java
bf a DIPError object shall extend the Java Exception class and any constructors shall call the corres
superclass constructor. Othersspecific implementation details are presented here for informative purpo

ponding
binding
ponding
5es only.

backage org.iso.mpeg.mpeg2l.mpegj.dibo;

* K

* Java class~Io?¥ the DIPError. Can be used as base class

* for DIXOA®ged exceptions.
*

*/
bublic.class DIPError extends Exception ({

/% Normative */

/**

* General DIP error not covered by other defined error codes.
*/
public static final int GENERAL EXCEPTION = 1;

/* Normative */

/**
* A parameter passed to a DIBO or other DIP function is invalid.
*/

public static final int INVALID PARAM = 2;

/* Normative */

/**
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* A required permission to execute an operation is unavailable.

*/
public static final int INVALID PERMISSION = 3;

/* Normative */

/**

* Something required to complete an operation was not found.

*/
public static final int NOT FOUND = 4;

/* Normatisz *

/**
* An error occurred during an attempt to adapt a resource.
*/

publlic static final int ADAPTATION FAILED = 5;

/* Normative */
/**
* An error occurred during an attempt to play a resource.
*/
publlic static final int PLAYBACK FAILED = 6;

/* Normative */

/**

* An error occurred during an attempt to execute a resourcs.

*/
publlic static final int EXECUTE FAILED = 7;

/* Normative */
/**
* An error occurred during an attempt to print a%ddsource.
*/
publlic static final int PRINT FAILED = 8§;

/* Informative */
/**
* Hrotected member variable to record (rror codes.
%/
protgected int errorCode;

/* Informative */

publlic DIPError (int code, String mesg) {
super (mesg) ; // Normatihve
errorCode = code;

/* Informative */

publlic DIPError (imEcode, String mesg, Throwable cause) {
super (mesg, ‘¢ause); // Normative

errorCodes= code;

/* NormatZve */
publlie- Int getDIPErrorCode () {
return errorCode:

66
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B.2.3 ObjectMap

See 5.4.3.3.

package org.iso.mpeg.mpeg2l.mpegj.dibo;
import org.w3c.dom.*;

/**

* Java interface for the ObjectMap DIML Object Type
w4

bublic interface ObjectMap {

/** Returns array of Argument Types of an argument list */
public String[] getArgumentList (int index) throws DIPError;

/** Returns number of unique argument lists with Arguments in a spec{K¥c order */
public int getArgumentListCount () ;

/** Returns number of DIMs taking arguments of given Argument @ypé€s */
public int getMethodCount (String[] argumentList) throws DIPE£rOT;

/** Returns array of Elements represeting Components cont&ihing DIM declarations
* of DIMs taking arguments of given Argument Types.
Y

public Element[] getMethodsWithArgs (String[] argumentiist) throws DIPError;

/** Returns Element representing Component cont@iwing DIM declaration of a DIM
* taking arguments of given Argument Types.
*/

public Element getMethodWithArgs (String[] ,argumentList, int index) throws DIPErrojr;

/** Returns an Element representing an\OBject of given Object Type */
public Element getObjectOfType (String~typeName, int index) throws DIPError;

/** Returns an array of Elements epresenting Objects of given Object Type */
public Element[] getObjectsOfType(String typeName) throws DIPError;

/** Returns number of Objee®dd in Object Map of given Object Type */
public int getObjectsOfType€ount (String typeName) throws DIPError;

/** Returns number o/&QPject Types in the Object Map */
public int getObjeetTypeCount () ;

/** Returns string representing Object Type name */
public StringsgetObjectTypeName (int index) throws DIPError;

B.2.4 PlayStatus

56e.5.4.3.4.

package org.iso.mpeg.mpeg2l.mpegj.dibo;

/**
* Java interface for the PlayStatus DIML Object Type.
v

public interface PlayStatus {

/**
* The resource has not been played, typically because a request to play
* the resource has never been executed or some error prevented a request
* to play the resource from successfully completing.
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*/
public static final int RELEASED = 0;

/**

* The resource is currently being played. For time based media, media time
is not advancing, but playing state information (including current media time
is preserved.

*/
public static final int STATICPLAY = 1;

/**
* The resource is currently being played and for time based media, media time
is agdvancing.
=/
publlic static final int TIMEPLAY = 2;

/**

*

u int indicating the current status of a played instance of a rkR3eurce
assqciated with this PlayStatus object.

*/

publlic int getStatus();

B.3 J{DIBO factory

This clapse specifies the Java interface for the J-DIBO factory. AnyYMPEG-21 environment supporting J-DIBOY
shall prgvide an implementation of JDIBOFactory.

package org.iso.mpeg.mpeg2l.mpeg]j.dibo;

/**
* JDIBOFactory is used to create new J-RBRMBO classes.
*
*/

public|interface JDIBOFactory {

/*
* This method is implemenfefl by the J-DIBO implementation provider.

* Hssentially it returns_fhe implementation for the DIML object interface
* defining the set of( Jgva-DIBO interface bound to the required DIBO.

i objectNamglehie name of one of the DIML object, e.g., "DID"

*

&3 DIPEr£o¥ if any errors occur.

publlic Object \getJDIBOObject (String objectName) throws DIPError;

B.4 Java interface bindings for DIBOs

B.4.1 Introduction
B.4 specifies the Java interface bindings for the corresponding DIBOs as specified in Clause 5.4.

NOTE A Java binding is specified for every DIBO except the runJDIx0 DIBO which is defined in C.2.
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B.4.2 DIDL document access and manipulation

In DIML base operations for accessing and manipulating the DIDL document objects are those specified by
the DOM Level 3 Core API as defined by W3C.

For authoring J-DIXOs, the Java bindings of the DOM Level 3 Core API provides the Java bindings for these
base operations.

B.4.3 DIDL document loading and saving

n DIML base operations for loading and saving a DIDL document are those specified by the DOM| Level 3
| oad and Save API as defined by W3C.

For authoring J-DIXOs, the Java bindings of the DOM Level 3 Load and Save API provides\the Java pindings
or these base operations.

B.4.4 DIA related operations

See 5.4.2.4.

backage org.iso.mpeg.mpeg2l.mpegj.dibo;
import org.w3c.dom.*;

* %

* Java Bindings for the DIA related DIBOs
=/

bublic interface DIA {

/**

* Adapts a specified Component or Degeriptor

B element DOM Element reprgeenting Component or Descriptor to be adapted

3 metadata array of DOM, Pdements representing additional information or njull
*/

public Element adapt (Element element, Element[] metadata)
throws DIPError;

B.4.5 DID related-operations

See 5.4.2.5.

backage (019 .1iso.mpeg.mpeg2l.mpegj.dibo;

import~org.w3c.dom. *;

* &

* Java Bindings for the DID related DIBOs
*/

public interface DID ({

/**
* Tests whether conditions for a specified DIDL element are satisfied
* element DOM Element representing DIDL element for which conditions will be
tested
3 true if conditions of element are satisfied, false if not
/)

public boolean areConditionsSatisfied(Element element) throws DIPError;
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/**
* Requests the User to configure a Choice in the DID
&3 choice DOM Element representing the Choice to be configured
B true if Choice configuration was modified, false if Choice configuration
was not modified.
=
public boolean configureChoice (Element choice) throws DIPError;
/**
* Sets the state of a given Selection
* clection DOM Fleoment ropr Y\i"imrj the 1 tion
* state state to set the Selection ("true", "false", or "undecided")
=

publlic void setSelection (Element selection, String state) throws DIPError;

B.4.6 DIl related operations

See 5.4|2.6.

package org.iso.mpeg.mpeg2l.mpeg]j.dibo;

import|org.w3c.dom. *;

/**
* Javd Bindings for the DII related DIBOs
*/
public|interface DII ({
/**
* Retrieves from the source DID existings D4DL elements based on DII Identifier
i sourceDID DOM Document from whadh to retrieve the elements
u value value of DII Identifigf Y dentifying elemetns to retrieve
*/

publlic Element[] getElementsByldentifier (Document sourceDID, String value)
throws DIPError;

/**

* Retrieves from the sour€)VPID existing DIDL elements based on DII RelatedIdentifier
* sourceDID DOM Boglment from which to retrieve the elements

i value value gf DII RelatedIdentifier

*/

publlic Element[] getE¥ementsByRelatedIdentifier (Document sourceDID, String value)
throws DIPEr®wof;

/**
* Retrieve$ ¥rom source DID existing DIDL elements based on DII Type
2 sourceDID DOM Document from which to retrieve the elements
* anvvalue value of DII Type
=

Pub ic-Flement [] getFlementsByType (Document sonrceDTD String wvalne)

throws DIPError;
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B.4.7 DIP related operations

See 5.4.2.7.

package org.iso.mpeg.mpeg2l.mpegj.dibo;

import org.w3c.dom.*;

/**
* Java Bindings for the DIP related DIBOs
w4
bublic interface DIP {
/**
* Alerts the User with a message
3 message
b messageType
)

public void alert (String message, int messageType)
throws DIPError;

/**
* Executes the resource associated with a Component or D&sgriptor
3 element The Element object that reflects the UIDL
b Component or Descriptor element.
*/

public boolean execute (Element element)
throws DIPError;

/**
* Requests the User to select resources lgcated extenal to the DI
3 mimeTypes
b requestMessages
LS array of string giving loga¥ions of the resources.
*/
public String[] getExternalData (
String[][] mimeTypes,
String[] requestMessage)
throws DIPError;
/**
* Retrieves the Objed\Map from a DID instance document
* document
*
*/

public ObjectMdp’ getObjectMap (Document document)
throws “PIPError;

/**
* PrgwKdes User with one or moe selections of Object os given Object Types.
* QpeY objectTypes

OED requestMessages

%

*/

public Element[] getObjects (
String[] objectTypes,
String[] requestMessages)
throws DIPError;
/xx
Requests the User for input data of one or the primitive data types
dataTypes
requestMessages
Array whose elements are of type Boolean, String or int,
corresponding to the data type specified in the dataTypes array

b S R e

/
public Object[] getValues (

© ISO/IEC 2006 — All rights reserved
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String[] dataTypes,
String[] requestMessages)
throws DIPError;

/**
* Plays a specified Component or Descriptor
&3 element The Element object that reflects the DIDL
b Component, or Descriptor element.
&3 async if true play the element asynchronously, else synchronously
u PlayStatus object to identify the playing element
=/
publlic PlayStatus play(Element element, boolean async)
throws DIPError;
/**
* Hrints a specified Component or Descriptor
b element The Element object that reflects the DIDL
&3 Component, or Descriptor element.
*/
publlic boolean print (Element element)
throws DIPError;
/**
* §top playback of a Component or Resource and release relategplayback state
informgtion
&3 playStatus PlayStatus object associated with the pM\aying element
*/
publlic void release (PlayStatus playStatus);
/**
* Runs a DIM declared in an identified COMPONENT.
i itemIdType
w itemId
&3 componentIdType
b componentId
& args
*/
publlic void runDIM (
String itemIdType,
String itemId,
String componentIdType,
String componentId,
Object[] args)
throws DIPError;
/**
* Waits for a lengtR=0f time.
u timeInpgeys#al - an integer
=/
publlic void w&if (int timelInterval)
throws{ DIPError;
}
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B.4.8 REL related operations

See 5.4.2.8.

package org.iso.mpeg.mpeg2l.mpegj.dibo;

import org.w3c.dom.*;

/**
* Java Bindings for the REL related DIBOs
*/
pbublic interface REL {
/**
*
* resource - Element representing the DIDL Resource
B array of Element representing any licenses or null if non€
*/
public Element[] getLicense (Element resource)
throws DIPError;
/**
*
LS license Element representing license informatgQi
* resource Element representing DIDL Resource
LS rightNs namespace of the right to be chegked or null
*

rightLocal localname of right to be chgel¥ed or the value of the
definition attribute of xs:rightUri, depending gnMvhether rightNs is a
String or null, respectively

LS additionalInfo array of Element rep¥esenting additional information
that can be considered

3 true if a corresponding authggWzation proof is found, false if a
corresponding authorization proof does\n®t exist or could not be found

*/
public boolean querylLicenseAuthorization (
Element license,
Element resource,
String rightNs,
String rightLocal,
Element[] additional fo)
throws DIPError;
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Annex C
(normative)

Calling MPEG-J based DIXOs from DIMs

C.1 Introduction

The MH
may in
achieve

EG-J based DIXOs (J-DIXOs) are written using the Java Programming Language. These J{DIXOs
turn invoke the DIBOs through the Java Bindings defined in Annex B. Invoking other ,J<DIXOs i
d by directly using the Java signature of that J-DIXO.

NOTE The J-DIXOs can be executed in a platform independent fashion using the execution jenvironment defineg
in Annex|D.
The J-DIXOs are invoked from DIMs using a single DIBO call. The generic invgeation mechanism wag
describgd in subclause 5.6.5. This annex will adapt the generic invocation for MPEG-J based DIXOs.
C.2 Inyvoking J-DIXOs
A J-DIXD shall only be invoked from a DIM using the special DIBO ‘txunJp1xo. This DIBO is a DIBO property
of the global p1p object (see 5.4.2.1). Other DIBO properties of the DIP object are specified in 5.4.2.7. The
rungD1x0 DIBO is defined as follows.
Swﬁax: rundDIXO (itemIdType, itemId, componentIdType, componentId,
className, arguments)
Description: Executes a specified J-DIXO:declared in an identified COMPONENT with the
arguments supplied.
Paramgters: itemIdType
A string value jndi¢ating the type of identifier (DIl Identifier or URI) that is given by
the item1d parameter.
Valid values are dii to indicate a DIl Identifier, or uri to inciate a URI.
itemld
A string value identifying the ITEM that contains the declaration of the J-DIXO to be
run. If the value of the itemIdType parameter is dii, this value shall specify the
value contained in a DIl Identifier (part 3 of ISO/IEC 21000) that identifies the DIDL
ITEM. If the value of the itomidT = rr_\s\rs\mnh:\r is—uxri this value shall Qpnnify a
URI (IETF RFC 3986) that identifies the DIDL ITEM.
componentIdType
A string value indicating the type of identifier (DIl Identifier or URI) that is given by
the componentId parameter.
Valid values are dii to indicate a DIl Identifier, or uri to indicate a URI.
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componentId

A string value identifying the COMPONENT that contains declaration of the J-DIXO to
be run. If the value of the componentIdType parameter is dii, this value shall
specify the value contained in a DIl Identifier (part3 of ISO/IEC 21000) that
identifies the DIDL COMPONENT. If the value of the componentIdType parameter is
uri, this value shall specify a URI (IETF RFC 3986) that identifies the DIDL
COMPONENT.

CLldsSSINAlllE

A string value giving the fully qualified class name of the J-DIXO to be run.

arguments

An array of objects in which each value in the array corresponds~te’an argument|
used by the J-DIXO. The argument type of each object-in\the array shall
correspond to the type required by the J-DIXO. Rules for the types of objects that
may be defined as arguments to a J-DIXO are given below. Fhe types required by
a J-DIXO are returned by the getArgumentTypes/)\“Method of the J-DIXO
interface.

Return value:

Returns an object corresponding to the object type'specified for the return value of]
the J-DIXO.

Exceptions:

DIPError With DIP error code

— INVALID PARAM if either the i£&mIdType Or componentIdType parameters do
not specify a valid value;

— INVALID PARAM if bothithe itemId and componentId parameters are null;

— INVALID PARAMif the itemId Or componentId are not string values or null
values;

— INVALID, PARAM if either the itemId parameter, if not null, identifies an
element” that is not an ITEM, or the componentid parameter, if not null,
identifies an element that is not a COMPONENT;

L Invarip paraM if both an ITEM is identified and a COMPONENT is identified, but
the COMPONENT is not a child of the ITEM;

— 1InvaLID paraM if the type of the objects passed in the arguments parameter
do not match those returned by the getArgumentTypes () method of the J-
DIXO interface;

— Nor rFoUND if, given an identified ITEM and/or COMPONENT, a J-DIXO

declaration containing the named class to execute cannot be determined; or

— GENERAL EXCEPTION if the J-DIXO cannot be run for any other reason.

If both the itemId and the componentId parameters are not null, then the identified COMPONENT shall be a
child of the identified ITEM, and the named class in the J-DIXO declaration in the identified COMPONENT shall

be run.

© ISO/IEC 2006 — All rights reserved
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If the itemId parameter is null and the componentId parameter is not null, then the named class in the
J-DIXO declaration in the identified COMPONENT shall be run.

If the itemId parameter is not null and the component1d parameter is null, then the DIBO implementation may
choose any J-DIXO declaration directly contained in the identified ITEM (i.e., in a COMPONENT that is a child of

the ITEM

) that contains the named class and use that J-DIXO declaration to run the named class.

If both the itemId and the componentId parameters are null, then a DIPError exception is generated.

=

EXAMPL

=

functi
//
vary
rur
dixoAr

}

n AddTrackToPlaylist( track, playList ) {
Calling a J-DIXO.

dixoArguments = [track, playList];
JDIXO ("uri", null, "uri", "urn:foo:bar", "com.companyx.demo.AddTrackToR¥ayList",
uments) ;

C.3 Including J-DIXOs in a DID

C.3.1 Introduction

This cla
involves

c) The
C.3

d) The
listq
In 4
Mo
eith
gov

C.3.2 |
C.3.2.1
A J-DIX

— The

use specifies how J-DIXOs are incorporated into a DID. Associating a J-DIXO with a Digital Iten
two steps:

J-DIXO declaration refers to the declaring of-the J-DIXO as being part of a particular Digital Item
.2 elaborates on J-DIXO declaration.

J-DIXO definition refers to the Java classes that define the J-DIXO. The J-DIXO definition may beg
d in a separate J-DIXO location and.referenced from the DID, or it may be embedded inline in the DID.
ither case it is the J-DIXO definitioanlitself that is the resource (in terms of the Digital Item Declaratior]
jel). The rules associated with.defining J-DIXO resources are outlined in C.3.3. Such resources car
er be J-DIXO Java classes-er helper classes (Java classes that the J-DIXO classes use). The rules
erning the definition of J-DIXO classes are covered in C.4.

-DIXO declaration

Introduction

D declaration is contained in a DIDL COMPONENT element which shall be constructed such that

The

COMPONENT should contain a list of J-DIXOs defined in the resource associated with the component

the

list shall be represented by a nTx0C1asses element contained in a DIDI DESCRIPTOR-STATEMENT. I
resource associated with the component does not define any J-DIXOs but defines J-DIXO helper

classes, the Jp1x0Classes descriptor need not be present;

— The COMPONENT may contain a flag, represented by a DIP Label element contained in a DIDL
DESCRIPTOR-STATEMENT, indicating the J-DIXO declaration is to be processed by the DIP engine; and

— The J-DIXO definitions and/or J-DIXO helper classes are referenced or embedded by a RESOURCE child

of t

A resou

76

he COMPONENT.

rce may define multiple J-DIXOs. See C.3.2.2 for details.

© ISO/IEC 2006 — All rights reserved



https://standardsiso.com/api/?name=2545c34d79c931f9f240b5465e5c9999

ISO/IEC 21000-10:2006(E)

NOTE A J-DIXO declaration can be referenced from an external DID by utilizing provisions for document modularity
as specified in ISO/IEC 21000-2.

NOTE An identifier can be associated with the J-DIXO declaration using a DIl Identifier (as specified by part 3 of
ISO/IEC 21000). This could be located at the level of the COMPONENT, or at the level of the ITEM containing the COMPONENT
(perhaps depending on the particular application of the DI). The RundDIX0 DIBO (see C.2) supports both levels of
identification.

C.3.2.2 JDIXOClasses syntax

-
<l--

A A A A A A

# Definition of JDIXOClasses #
st aE st E RS
——>

<element name="JDIXOClasses" type="dip:JDIXOClassesType" />
<complexType name="JDIXOClassesType">
<sequence>
<element name="Class" type="string" minOccuxs="0"
maxOccurs="unbounded" />
</sequence>
</complexType>

£.3.2.3 JDIXOClasses Semantics

Semantics of JbIXoclasses:

Name Definition

TDIXOClasses Content- of this element is a sequence of class child elements| A DIDL
COMPONENT representing a J-DIXO declaration should contaif a DIP
JbFx0Classes element contained in a DIDL DESCRIPTOR-STATEMENT. There
shall be one class child element for each J-DIXO class defined by this
COMPONENT. Helper classes defined by this component are not listed in the
JDIXOClasses element. If this component only defines helper classes and the
JDIXOClasses element is still present, it shall contain zero cigss child
elements.

Class Content of this element is a string indicating the fully qualified Jgva class
name of a Java J-DIXO class that is intended to be invoked as a J-DIXO —
adhering to rules laid out for J-DIXO classes.

The example in C.3.4 shows several different J-DIXO declarations specified as COMPONENT children within an
ITEM.

C.3.2.4 J-DIXO Label
Subclauses 5.3.3.4 and 5.3.3.5 specify the syntax and semantics of the DIP Label element.
To indicate that a COMPONENT containing a J-DIXO declaration is to be processed by a DIP engine, the Label

element shall be present (contained in a DIDL DESCRIPTOR-STATEMENT of the COMPONENT) and the value of
the URI shall be urn:mpeg:mpeg21:2005:01-DIP-NS:DIXO:Java.
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C.3.3 J-DIXO definition

A J-DIXO definition is embedded in (as base64-encoded bytes of binary data) or referenced from a DIDL
RESOURCE element. Such a RESOURCE element shall be contained in a J-DIXO declaration as specified
in C.3.2.

The J-DIXO definition itself shall be a Java class, a jar file containing Java classes, or a base directory that
contains Java classes organized in a directory tree. The Java classes in a J-DIXO definition can be classes
that are intended to be invoked as J-DIXOs and/or helper classes that are used by J-DIXO classes.

The minjeType for a RESOURCE element should be “application/java” when referring to Java class files-0r4
base diectory and should be “application/java-archive” when referring to a jar file.

The Jdva classes in a J-DIXO definition shall not be defined to belong to the “-packagg
org.is¢.mpeg.mpeg2l.mpegj Since this package name is reserved for J-DIBOs and other support classes
specifief in this standard.

The name scope of J-DIXOs or helper classes loaded is limited to the context of the parent’ ITEM that containg
the J-D|XO declaration. Consequently, two classes having the same name but declared in different Dis
possibly with a common ITEM ancestor (but different parent ITEMs), will be loaded ‘safely without name scope
conflicty.

In order|to invoke a J-DIXO from another DI, the desired J-DIXO declarationr COMPONENT elements shall firs
be referenced in the current DI using the REFERENCE child element of the J-DIXO declaration COMPONENT. I
case of|la naming conflict, a J-DIXO or helper class that has been’defined in a given DI will always takg
precedégnce over a J-DIXO or helper class that has been referenced from another DI.

For anrxxample of an embedded J-DIXO definition, see the second COMPONENT in the example in C.3.4. Fof
an exanpiple of a referenced J-DIXO definition, see the first COMPONENT in the example in C.3.4.

C.3.4 J-DIXO Example
An example of an ITEM which contains several J-DEXO declarations is given below.

In the item shown below, the first J-DIXO(declaration provides an example of a JpIxoClasses element for 3
jar file. This J-DIXO declaration also shows an example of an external reference to the J-DIXO definition by
referenging the location of the jar file-ising the ref attribute of the DIDL RESOURCE element.

The segond J-DIXO declaration.provides an example of a Jprxoclasses element for a J-DIXO class by itself]
In this gecond J-DIXO declaration, the J-DIXO definition is embedded inline in the DIDL RESOURCE elemen
using base64 encoding (complete J-DIXO definition not included for this example).

Both J-DIXO declarations also show an example of including a plain text DIDL DESCRIPTOR-STATEMENT fof
containiphg a short-human readable description of each J-DIXO.

A third J-DIXO®declaration shows an example of using a reference to a class path in place of a jar file as thg
externall reference to the J-DIXO definition.

A fourth J-DIXO declaration shows an example of using Xinclude [2] to reference a J-DIXO declaration
contained in an external DI. The external DI is a library of J-DIXO declarations where each Component
contains only two child elements. The first child element is a DESCRIPTOR containing a DIP JpIxoclasses
element and the second child element is a RESOURCE. The J-DIXOs declared in this external DI are not
intended to be processed within the context of the external DI, since they do not contain a DESCRIPTOR
containing a DIP Label element. Instead, they can be referenced from other Dls, as in this fourth example,
and those Dls can contain a DIP rabel element to indicate the referenced J-DIXO is intended to be
processed in the context of the referring DI.

EXAMPLE

78 © ISO/IEC 2006 — All rights reserved


https://standardsiso.com/api/?name=2545c34d79c931f9f240b5465e5c9999

ISO/IEC 21000-10:2006(E)

<Item id="JDIXOs">
<Component id="jdixo 01">
<Descriptor>
<Statement mimeType="text/plain">Description of JDIXO 1</Statement>
</Descriptor>
<Descriptor>
<Statement mimeType="text/xml">
<dip:Label>urn:mpeg:mpeg2l:2005:01-DIP-NS:DIX0:Java</dip:Label>
</Statement>
</Descriptor>
<Descriptor>
<Statement mimeType="text/xml">
<dip:JDIXOClasses>
<dip:Class>com.companyx.demo.AddTrackToPlaylist</dip:Class>
</dip:JDIXOClasses>
</Statement>
</Descriptor>
<Resource mimeType="application/java-archive" ref="listmanip}jar"/>
</Component>
<Component id="jdixo 02">
<Descriptor>
<Statement mimeType="text/plain">Description of JDIXO 2</Statement>
</Descriptor>
<Descriptor>
<Statement mimeType="text/xml">
<dip:Label>urn:mpeg:mpeg2l:2005:01-DFRENS:DIX0:Java</dip:Label>
</Statement>
</Descriptor>
<Descriptor>
<Statement mimeType="text/xml">
<dip:JDIXOClasses>
<dip:Class>com.companyx.demo.RemoveTrackFromPlaylist</dip:Class>
</dip:JDIXOClasses>
</Statement>
</Descriptor>
<Resource mimeType="applicatifon/java" encoding="base64">...</Resource>
</Component>
<Component id="jdixo 03">
<Descriptor>
<Statement mimeType="text/xml">
<dip:LabelSurn:mpeg:mpeg21:2005:01-DIP-NS:DIX0:Java</dip:Label>
</Statement>
</Descriptor>
<Descriptor®>
<Statement mimeType="text/xml">
<dip:JDIXOClasses>
<dip:Class>com.companyx.demo.PlayPlaylist</dip:Class>
</dip:JDIXOClasses>
</Statement>
<YDescriptor>
<Resource mimeType="application/java" ref="nfs://demo.companyx.com/classdir"}>
</‘Component>
<Component>
<Descriptor>
<Statement mimeType="text/xml">
<dip:Label>urn:mpeg:mpeg2l:2005:01-DIP-NS:DIX0:Java</dip:Label>
</Statement>
</Descriptor>
<xi:include href="otherDI.xml" xpointer="element (jdixo 04/1)"/>
<xi:include href="otherDI.xml" xpointer="element (jdixo 04/2)"/>
</Component>
</Item>
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otherDIl.xml:

<Component id="jdixo 04">
<Descriptor>
<Statement mimeType="text/xml">
<dip:JDIXOClasses>
<dip:Class>com.companyx.demo. PlayTrack</dip:Class>
</dip:JDIXOClasses>
Statement
</Hescriptor>
<Rgsource mimeType="application/java-archive" ref="listmanip.jar"/>
</Comp¢nent>

C.4 JDIXO Classes

A J-DIXP class can be realized by implementing the org.iso.mpeg.mpeg21.mpeg3\JIDIXO0 interface.

package org.iso.mpeg.mpeg2l.mpeg]j;

import|org.iso.mpeg.mpeg2l.mpegj.dibo.DIPError;

/**
* Al1|J-DIXO classes must implement this interfaces
*/

public|interface JDIXO ({

/*
* Allows the execution engine to sgt ¥he global env object. It will be
* get by the engine soon after the §DIXO class is instantiated.

* (@param env Environment object~dNpplied by the execution engine.

*
*/
public void setGlobalEnv (~GlobalEnv env ) ;

*

tarting point fom\Me J-DIXO execution.
he execution ep¥iwfe invokes this method to execute the J-DIXO.
args apxay of arguments to the JDIXO (types specified by
etArgumentPype’s () )
obggd€t returned by the JDIXO (type specified by
etReturdiMype ()
&Y PError if exception occurs.

o

b . S T N

~

puTlic Object callJDIXO (Object [] args) throws DIPError;

*
* Returns an array of the Class objects denoting the types and sequence
* of arguments of the callJDIXO method. This method should return null
* if the argument is void.
* @ array of Class objects denoting the sequence and types of the
* arguments to callJDIXO ()

“/
public Class[] getArgumentTypes () ;

/**
* Returns Class (type) of the return value of the callJDIXO method. This method
* should return null if the return type is void.
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* @ Class object denoting return type for callJDIXO ()
=
public Class getReturnType () ;

The GlobalEnv object is intended to provide a mechanism for J-DIXOs to receive (DIM) environment
variables from the execution engine.

backage org.iso.mpeg.mpeg2l.mpeg]j;

import org.iso.mpeg.mpeg2l.mpeg]j.dibo.*;
import org.w3c.dom.*;

* *

* This class defines a mechanism for J-DIXOs to query the platform
* for environment settings.

*/

bublic interface GlobalEnv {

/**

* Returns the instance of the JDIBOFactory which in tuan/is used to
* instantiate J-DIBOs. This call must not fail.

3 an instance of the JDIBOFactory object.

WY
public JDIBOFactory getJDIBOFactory() ;
/**
* Returns the instance of the Current DID& document.
ws didDocument.
=

public Document getCurrentDIDDocument( ;

The platform implementation for a particular J-DIBO will be obtained from the JpIBOFactory object (see
Clause B.3 for specification of JpTBOFactory interface) which can be queried from the GlobalEnv objgct.

-XAMPLE

import org.iso.mpeg.mpeg2l.mpegj.*;
import org.iso(mpeg.mpeg2l.mpegj.dibo.*;
i mport org.w3cJjdom. *;

public ‘€lass TestJDIXO implements JDIXO {
GlobalEnv env;

/*k*k
CONMSTTUCTLOT
*/
public TestJDIXO () {
}

// JDIXO methods
/**k
* Sets globalenv
7
public void setGlobalEnv (GlobalEnv env) {
this.env = env;

}
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/**
* calldDIXO method
* @param args Object array
* @return Boolean object
%Y
public Object callJDIXO (Object[] args) throws DIPError {

Element element = (Element)args[0];
DID didOps =
(DID) (env.getJDIBOFactory () .getJDIBOObject ("DID")) ;

boolean satisfied = didOps.areConditionsSatisfied(element) ;
return new Boolean (satisfied);

*
*1callJDIXO takes one argument - an object of type org.w3c.dom.Element.
*|Therefore, return a Class array with a single element of type
*lorg.w3c.dom.Element

*

pulblic Class[] getArgumentTypes () {
Class [] argTypes=null;
try {
argTypes = new Class[]{ Class.forName ("org.w3g~dom.Element") };
} catch (Exception e) {
e.printStackTrace() ;
}

return argTypes;

*

returns a Class object of type java.lang.Boolean

pubblic Class getReturnType () {
Class retType = null;
try {
retType = Class.forNamewjava.lang.Boolean") ;
} catch (Exception e) {

}

return retType;

The callyDIXOmethod may take arguments of the following types only.

82

ord.w3c.dom.Document;

org.w3c.dom.Element;
org.iso.mpeg.mpeg2l.mpeg]j.dibo.ObjectMap;
org.iso.mpeg.mpeg2l.mpeg]j.dibo.PlayStatus;
java.lang.String;

java.lang.Object;
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— Jjava.lang classes corresponding to the primitive data types. For primitive datatypes byte, int, long,
char, float, double and boolean, the classes java.lang.Byte, java.lang.Integer, java.lang.Long,

java.lang.Character, java.lang.Float, java.lang.Double and java.lang.Boolean shall be used

respectively; and

— array [] instances of any of the data types above.

The ca11Jp1x0 method may only throw exceptions of the following type.

1+ org.iso.mpeg.mpeg2l.mpegj.dibo.DIPError

© ISO/IEC 2006 — All rights reserved
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Annex D
(informative)

MPEG-J based model for execution of DIXOs

This annex describes the execution model for MPEG-J based Java bytecode DIXOs with Java as the DIXL.
MPEG-J defines an application engine addressing the security, delivery, life cycle, and name scope aspects
MPEG-J can be used as a good framework to execute DIXOs sent as part of the Digital Items. Compileg
DIXO caode can be safely executed without risk of causing harm to the User or breaking the privacy of users o
other ddwnloaded code that is being run within the virtual machine.

The DIXL for the MPEG-J based model would be Java as mentioned above. Among other.features Javg
provides platform independence, is object-oriented, has language support to express (Concurrency ang
provides localization and internationalization support.

The MPEG-J based application engine consists of the following.

— Jawva Virtual Machine;

— Supported platform (java.*) packages: java.io, lang and util;

— Required ISO/IEC JTC 1/SC 29/WG 11 defined (org. iso.mpegtmpegj. *) APIs;

— Regquired Java mappings for normative DIBO APIs (org. iso.mpeg.mpeg21.dibo. *).

Invocatipn of J-DIXO methods has been discussed in Annex C.
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Annex E
(informative)

XML Schema Definition for Digital ltem Processing Elements

This annex provides the complete XML Schema Definition for Digital ltem Processing Elements.

?xml version="1.0" encoding="UTF-8"?>

| ==
R i i i
|} ISO/IEC 21000-10
i Information technology
i - Multimedia framework (MPEG-21)
i - Part 10: Digital Item Processing
i
(R R N

-—>

schema
targetNamespace="urn:mpeg:mpeg2l:2005:014<PIP-NS"
xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:dip="urn:mpeg:mpeg2l:2005:01-DIP:NS"
elementFormDefault="qualified" attriblteFormDefault="unqualified">
€l ==

S i i i
# Definition of MethodInfo #
HHEHHH A A AR F AR
-—>
<element name="MethodInfo" type="dip:MethodInfoType"/>
<complexType name="MethodInfoType">
<sequence>
<element ‘\mame="Argument" type="anyURI" minOccurs="0"
maxOccurs="unbounded" />
</sequence>
<attribute name="autoRun" type="boolean" use="optional"
default="false"/>
<attribute name="profileCompliance"
type="dip:ProfileComplianceType" use="optional"/>
</tomplexType>
S -

ik 0 s . s

i

i

# Definition of ProfileComplianceType #
SEEE R R R R R
-—>
<simpleType name="ProfileComplianceType">

<list itemType="QName"/>
</simpleType>
Ll ==

H= = H o K T
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G o

# Definition of Label #
FHAFHHAH A AR A AR AR AR AR AR AR S
-—>

<element name="Label" type="dip:LabelType"/>
<complexType name="LabelType">
<simpleContent>
<extension base="anyURI"/>
</simpleContent>
</uumplc Typc
<ll--

G K o o

# [Definition of ObjectType #
G i
-

<gllement name="ObjectType" type="dip:0bjectTypeType" />
<domplexType name="ObjectTypeType">
<simpleContent>
<extension base="anyURI"/>
</simpleContent>
</lcomplexType>
<ll--

G i o o o

# |IDefinition of JDIXOClasses &
FHHHHHH A A
>

<glement name="JDIXOClasses" type="dip:JDPLXOClassesType"/>
<domplexType name="JDIXOClassesType'">
<sequence>
<element name="Class" type=Qstring”" minOccurs="0"
maxOccurs="unbounded" />
</sequence>
</lcomplexType>
<ll--
-4
</schegma>

86 © ISO/IEC 2006 — All rights reserved



https://standardsiso.com/api/?name=2545c34d79c931f9f240b5465e5c9999

ISO/IEC 21000-10:2006(E)

Annex F
(informative)

A media handler implementation of play DIBO

F.1 Introduction
This Annex provides an informative description of an implementation of the pl1ay DIBO that util

concept of a media handler. While the description particularly addresses the play DIBO it is G
mplementation technique can be applied to the implementation of any DIBO.

.2 Key concepts

F.2.1 Media handler
A media handler is a module that lies below the level of the DIBO and'is called by the DIBO implem¢
Different media handlers can be implemented to handle media with' different characteristics, such a
ype.

F.2.2 Switching DIBO

A\ switching DIBO is a DIBO whose implementation primarily comprises switching between calls to lov
media handlers.

.3 Perspectives on DIMs and DIBOs
Some different perspectives from which DIMs and DIBOs can be considered are listed below.

+— A User that is an End User.of the Digital Iltem — a User in this role can interact with the Digital ltem
DIM (i.e., by being a PIM/End User);

EXAMPLE 1 To consume the resources contained in the Digital ltem.

1+— A User thattis-the author of a DIM — a User in this role suggests interactions with the Digital
authoring_a-DIM. The DIM author has access to the functionality (defined by the normative se
provided’by DIBOs via the ECMAScript bindings (determined by the normative syntax). Java bind
also defined for authoring DIXOs;

1+ _A User that processes a DIM — a User in this role provides the execution environment for proc

zes the
ear the

bntation.
5 media

er level

using a

ltem by
mantics)
ngs are

bssing a

DIM._Such a User might be a saftware application running on a device; and

— An implementer of DIBOs used in a DIM — a DIBO implementer can implement the DIBO by any means
provided that it provides the functionality defined by the normative DIBO semantics, and this functionality

is made accessible to the DIM author via the normative DIBO syntax.

EXAMPLE 2 The manufacturer of the device mentioned above.
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F.4 A Play Track DIM and the play DIBO

The syntax and semantics of the p1ay DIBO is specified in 5.4.2.7.8.

The functionality of the p1ay DIBO is that it provides a transient and directly perceivable representation of a
DID entity (component or descriptor) represented by the element argument to the DIBO.

From the perspective of a DIM End User, the End User is not directly concerned in regards to the call to the
play DIBO. The DIM End User's point of entry for interacting with the DI is selecting a DIM to be executed.

EXAMPLE 1 With a music album DI, the DIM End User might have access to a Play Track DIM. From the DIM Eng
User pergpective, they see only the Play Track DIM (plus any other accessible DIMs) and request the Play Track DIM g
be run. The DIM End User would reasonably expect that when they run the DIM, an audio resource of the track will be
played stich that they could directly perceive it. The End User need not be concerned with the fact that the DIM author has
used a call to the play DIBO to provide this functionality.

It is a DJM End User that invokes the DIM. This would be done in a manner determined by the-provider of thg
environment in which the DI is being consumed.

EXAMPUE 2 In a desktop software application a menu of accessible DIMs could be presented, allowing the End Usef
to choosg a DIM to be run.

For the DIM author, the author might want to first ensure that the DIM End Usérhas configured a certain use
configurable choice, prior to playing the track.

EXAMPUE 3 In the Play Track DIM the DIM author could include a call te~the configureChoice DIBO prior to thq
call to th¢ play DIBO.

The DINI author could also cause other DID entities to be played.if they consider that to be part of 'playing 4§
track'.

EXAMPLUE 4 In addition to the component containing the audio resource, they might play a component containing 4§
text resoprce containing the lyrics of the track.

From thg DIM End User perspective, all these interactions are part of the Play Track DIM.

It is a OIM author that implements (authors).@DIM, and in so doing includes calls to DIBOs. The DIMs are
declared and defined within DIDs as specified in subclause 5.3. In authoring DIMs, a DIM author uses DIML
(see subclause 5.2), including the DIBOS.(see subclause 5.4). In addition the DIM author can invoke a DIXC
(see subpclause 5.6) from a DIM.

A DIP gngine could be provided;-for example, by the manufacturer of the device on which the DI is being
consumgd, or the developer-of.a software application being used to consume the DI on a desktop compute
system.| The provider of the”/DIP engine also provides the execution environment for the DIM, including
handling the invocation~and execution of the DIBOs called from the DIM. For the DIBO implementer, they
provide fan implementation of the DIBO consistent with the semantics of the DIBO and utilizing the information
if any, provided as.arguments to the DIBO by the DIM author.

It is a DIBO<implementer that implements the DIBOs. The DIBOs are invoked by the DIP engine as i
processes a\DIM authored by a DIM author and invoked by the DIM End User.

At the level'above the DIP engine, an overall DI processor is also required. In many cases, the provider of the
DI processor, DIP engine, and DIBO implementations could be the same entity.

EXAMPLE 5 An MPEG-21 desktop computer application that supports DIP developed and provided entirely by a
single provider.

However, this might not be the case in all circumstances.
EXAMPLE 6 One provider might provide a library of DIBO implementations optimized for a particular mobile platform,
and another provider might use that library in their own implementation of a DI processor for that same platform. In this

case the DIBO implementations provided by the DI processor could be simply wrapper calls to the library of DIBO
implementations provided by the other provider.
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F.5 Implementing a DIBO

A key feature of DIBOs in general is that DIBO implementers can choose to provide the functionality specified

by the semantics of the DIBO in a manner of their choosing.

EXAMPLE 1 When implementing the play DIBO, one implementer might choose to present the DIM End User with a
graphical user interface allowing them to choose a third party application with which to render any resources associated

with the DID entity being played. Another implementer might choose to directly render the resources itself if it sup
media type of the resources, and report an error for those media types for which it does not support.

an audio resource of the track to be rendered as perceivable sound. However, it is also possible.that
mplementer, possibly in conjunction with information provided by the DIM End User {(e.g.,
breferences), might also or alternatively provide some other form of perceptible medium.

EXAMPLE 2 If the DIBO implementation supports accessibility for physically impaired consumers, and it is kr
he DIM End User is hearing impaired, then the DIBO implementer might provide alternative.non-aural cues or
gudio.

n addition, the DIBO implementer is able to provide a DIBO implementation.as they see appropriate.

EXAMPLE 3 The choice of implementation might depend on the execution-environment such as a handhe
evice versus a desktop computer.

n implementing the DIBOs they have available any appropriatetechnology for the environment in W
DIBOs will be invoked.

EXAMPLE 4 A desktop software application developed inkdava can develop their DIBO implementations in
hey could develop their DIBO implementations in C, and access the platform specific compilations of these using
Native Interface (JNI).

EXAMPLE 5 A mobile device application developed for the Symbian OS could also utilize Java, but wit
nformation Device Profile (MIDP) restrictions.

EXAMPLE 6 Another DIBO implementei-supporting DIP in a desktop software product might implement tH
Ising C++.

The choice of technologies te implement a DIBO are as wide as the choice of target platfor
prchitectures on which DIB@s™ will be executed. In some cases a provider of a particular platfor
brovide some library witha defined API for access to platform specific features that could be utilize
DIBO implementer.

However the functignality defined by the normative semantics of the DIBO is still required to be pro
he DIBO implementer. In the case of play, the semantics require that a transient and directly per|

DIM auther) via the normative syntax of the DIBO.

o support DIMs and DIBOs in Digital Items, at least the following are required.

ports the

n the case of the example music album and Play Track DIM discussed above, it would be natural 0 expect

a DIBO
ia user

own that

adapted

d mobile

hich the

Java. Or
the Java

h Mobile

e DIBOs

ms and
m might
1 by the

ided by
Ceivable

epresentation{of the DID entity be presented. In addition, this functionality is accessed (from the DIM by the

— Parsingof a Dib;

— Parsing of DIP information contained in a DID;

— Execution environment for DIML, including

— invocation and execution of available DIMs, and

— implementation of DIBOs.
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F.6 Implementing the p1ay DIBO

F.6.1 Introduction

The semantics of the p1ay DIBO is to provide a transient and directly perceivable representation of a DID
entity. The DID entity passed to the p1ay DIBO might contain resources that could be of any media type. This
requires that the p1ay DIBO is able to determine the media type of the resources, and then determine an
appropriate representation of the resources.

F.6.2 Information available to DIBO implementer

The DINI author provides as a parameter to the p1ay DIBO the component, or descriptor to be played,and §
boolean| flag indicating whether to play the DID entity synchronously or asynchronously. The DID entity and its
children| are actually represented in DIML by DOM Element objects which in turn reflect the corresponding
DIDL elgments in the DID.

In additipn to the parameters passed to the DIBO by the DIM author, the DIBO implementer has available any
additionpl information that can be obtained from the DIM execution environment.

EXAMPLUE The DIBO implementer might also have access to other elements of the 'DID by the same means used tq
access the DIDL elements in general processing of the DI. This would enable the DIBOZimplementer to access additional
informatipn in the DID that might be relevant for the DIBO implementation. In the\case of the play DIBO, the DIBC
implemepter might also be able to access any descriptors associated with the DID entity. These descriptors could provide
informatipn such as licensing information (e.g., as specified in ISO/IEC 21000/part 5) or information enabling adaptation of
the resodrces contained in the DID entity (e.g., as specified in ISO/IEC 21000 part 7).

F.6.3 Example implementation
The exgmple below lists some high level pseudo-code forone possible implementation of the p1ay DIBO.

EXAMPLUE 1 Pseudo-code for one possible implementation of the play DIBO

for eag¢h resource contained in the DiDventity
do
mineType = get value of 'mimeType' attribute of resource
if mimeType is 'text/plain'
thgn
while license, if any,/) valid
do
display texf»data in text viewer
done
elde if mimeTypé 1S 'audio/mpeg'
thgn
while license, if any, valid
do
if, audio controller not displayed
then
display audio controller
SIstommn
render audio, controlled by audio controller
done
elsa
display message 'Sorry, unsupported media type'
endif
endfor

It is important to remember that this is an example of a possible DIBO implementation as implemented by a
DIBO implementer, and not a DIM authored by a DIM author.
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The DIBO implementer can access whatever is provided by the DIM processing environment.

EXAMPLE 2 Since license checking is done regardless of how a resource is accessed, the license checks in
the above example could be done by calls to a library of license related functions which are used not only by

2006(E)

dicated in
the DIBO

implementation but by the DI processor in general. This library of license related functions could be provided by the

provider of the DI processor themselves, or it could be provided by a different provider.

Similarly for the actual rendering of a resource, rather than being implemented directly within the DIBO

implementation, this could be done by calls to appropriate media rendering functions.

-rom the example above, it can be seen that a general feature of the p1ay DIBO implementation dis

bre called from the DIBO implementation.

F.6.4 Media handlers

semantics for that media.

eferred to as a switching DIBO in this Annex.

EXAMPLE 1 Pseudo-code for a possible switching DIBO implementation of the play DIBO

different

nandling of a resource based on its media type. This leads naturally to the concept of media hahdlefs which

A\ media handler is a function available to the DIBO implementer that can_be-called from the DIBO
mplementation (see Figure F.1 — DIBO implementation using media handlers). A media handler ig able to
nandle media with known characteristics, such as a particular MIME media type, and implement the DIBO

The example DIBO implementation in the previous clause could be simplified by delegating all procgssing to
media handlers. In this case the DIBO implementation primarily becomes a switch to dispatch thg actual
brocessing (in accordance to the DIBO semantics) to an appropriate’media handler. This type of DIBO will be

For each resource contained in the DID entity

o
if MIME top-level media type is 'text'
then
call ACME corp. fast play, texXt handler
else if media type is MPEG-4~AAC
then
call Blogg's play AACNRandler
else
display message, Sorry, unsupported media type'
endif
Endfor

he media handlérs need not be provided by the DIBO implementer. In addition there can be many
bvailable media handlers.

bf media. Another provider might provide a library of media handlers targeted at a particular platform for the p1
or’@ number of common media types. Another provider might provide a library of media handlers for their own m

different

EXAMRLE 2 One provider might specialize in providing media handlers for a few selected DIBOs for a partiqular type

2y DIBO
bdia type

well as providing their own media handlers, as appropriate for their needs.
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or all media handling DIBOs. The DIBO implementer would be free to choose among these or other media handlers, as

91



https://standardsiso.com/api/?name=2545c34d79c931f9f240b5465e5c9999

ISO/IEC 21000-10:2006(E)

Digital Item

can contain

Digital Item Methods

Interface Level 1
DIBOs called from DIM definitions can call

Digital Item Base
Operations

Interface Level 2

Media Handlers called from
DIBO implementations _ _ _ _ _ _ _ _ _ __ ____| cancal _ _ __ __ __ & ______
\J
v Y v

DIBO X Media
Handler 1

DIBO X Media
Handler 2

DIBO X Media
Handler 3

Figure F.1 — DIBO implementation-using media handlers

F.6.5 Enhancements to media handlers
In the pfevious subclause a switching DIBQ.implementer is required to know the API to call the appropriatg
media Handler, which could vary among pfoyiders of media handlers. Media handlers could be enhanced ang
made more interoperable by defining tools for

— identifying media handlers;

— identifying media handlers;-either required or suggested, to consume a resource using a particular DIM;
— identifying media handlers available in a given DIM processing environment, and

— acdessing andhinvoking identified media handlers from a switching DIBO implementation.

These tpolsc«cauld be utilized, for example,

thima Dt by a Dt author(e-g-, as a descriptor boundto a resourcey;

— W

— within a description of a DIM processing environment (e.g., a digital item describing the capabilities of an
MPEG-21 enabled mobile device), and

— by a DIBO implementer to determine and invoke an appropriate media handler (e.g., if a media handler
descriptor for the resource to be played is present and the identified media handler is available, invoke
the media handler).
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EXAMPLE Pseudo-code for a possible switching DIBO implementation of the play DIBO with extensions

for each resource contained in the DID entity

do
if media handler descriptor available for resource
then
if media handler available
then
call media handler
clse
display message 'sorry, required media handler not available'
endif
else
if MIME top-level media type is 'text'
then
call ACME corp. fast play text handler
else if media type is MPEG-4 AAC
then
call Blogg's play AAC handler
else
display message 'Sorry, unsupported media type'
endif
endif
Endfor

hese basic enhancements could be extended further

EXAMPLE By including ability for utilizing trusted media, handlers.

© ISO/IEC 2006 — All rights reserved
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Annex G
(informative)

Tracking DIM execution for consistent rights checks

G.1 Introduction

This Anhex gives implementation guidance on how to support DIP while maintaining a level of interaction with
a Digital Item that is consistent with the available rights.

This Anpex begins with a brief description of a) how to create a well-behaved implementation Without worrying
about slipporting DIP and b) how to support DIP without worrying about being well-behaved. It then highlightd
the case where DIP is supported consistently with the available rights and outlines an approach tg
accomplishing this combined support.

G.2 Creating a well-behaved implementation without worrying-about supporting DIP

An implémenter who is not supporting DIP understands how their code_ihteracts with Digital ltems. Being well
behaved is simply a matter of finding the appropriate points in their implementation during its interaction with a
Digital lfem to check for the rights to do that interaction.

G.3 Supporting DIP without worrying about being well-behaved

An implementer who is not worried about creating \a-well-behaved application does not need an intimatg
understanding of how their implementation is interacting with Digital Items. Supporting DIP is simply a mattef
of leavirjg a certain amount of the decision of how to interact with a Digital Item up to the DIM author.

G.4 Supporting DIP while being well-behaved

An implementer who supports DIP,-and also desires to be well-behaved needs to address the challenge of
being able to, at the appropriate times, check for the rights to interact with the Digital Item in the way
suggested by the DIM autharsSince the DIBOs provide much finer granularity than the base rights in the REL
and RDD and since the dmplementer does not know ahead of time the sequences of DIBOs that the DIM
author Will use, the implementer needs to somehow, while processing the DIM, aggregate the effect of 3
sequenge of DIBOs.toldetermine the appropriate rights to check.

For example, the*DIBO sequence of getFirstChild, getFirstChild, adapt, and play might correspond to 3

g
end with different “critical DIBOs” (in this case, play and writeToURI, respectively). A list of known “critical
DIBOs” is given in subclause 5.5.

Another example to consider is the DIBO sequence of getFirstChild, getFirstChild, play. This sequence
ends in the same “critical DIBO” as the first sequence (namely “Play”) and might also result in a rights check
for the “Play” right. However, the context information for this rights check would differ from the context
information for the rights check in the first example. The rights check in this example would have information
indicating that the resource will be played in its original form while the rights check in the first example would
have information indicating that the resource will be played in some adapted form (for instance, at reduced
resolution).
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One way to collect the additional context information necessary to perform the appropriate rights check is to
implement some sort of information tracking into the implementation of each of the DIBOs such as
getFirstChild and adapt. The information that needs to be collected includes what the operation operated
on and how the operation affected the things it operated on.

Example 1 shows an example section of DIM code.

EXAMPLE 1 Section of DIM code.

// Get the item out of the current DIDL Document

itemA = document.getFirstChild () .getFirstChild() ;

// Load up another DIDL Document and get the item out of it
document2 = lsParser.parseURI ("did2.xml") ;

itemB = document2.getFirstChild () .getFirstChild() ;

// Import the second item into the current DIDL Document
itemB = document.importNode (itemB, true);

// Get the metadata and resource from the second item
component = itemB.getFirstChild() ;

// Adapt the component according to the metadata in its descriptors
adaptedComponent = DIP.Adapt (component, null);

// Replace original component with adapted component
itemB.replaceChild (adaptedComponent, component) ;

// Create a new descriptor with a statement with the téx# "cool"
statement = document.createElement ("Statement") ;

cool = document.createTextNode ("cool");
statement.appendChild(cool) ;

descriptor = document.createElement ("Descriptogl)?y
descriptor.appendChild (statement) ;

// Add the descriptor

component.appendChild (descriptor) ;

// Add the second item as a child of thelfirst item
itemA.appendChild (itemB) ;

// Write out the new first item

lsSerializer.writeToURI (document, -\¢ool.xml") ;

The above section of DIM code gets a first item from the current DIDL document. It then loads up a| second
tem, changes it a bit, and then adds it to the first item. In the end, when the updated first item is wriften out,
he first item was “enhanced’ and the second item was “adapted”. So before writing out the updates a well-
behaved implementation sheuld check for “Enhance” rights to the first item and “Adapt” rights to the| second
tem. Example 2 shows-an~“example of the tracking information that can be stored during the executign of the
bbove section of DIM:cede to make it possible to figure out the correct rights to check.

EXAMPLE 2 Example tracking information stored during execution of DIM code.

fdocument/9.getFirstChild () XXXXXXXXXX -——> DIDL 10

DIDL L0n getFirstChild () XxXXXXXXXXX -——=> Item 11

[ra’ckedDocument () XXXXXXXXXX === #document_l2

fdccument 12.getFirstChild() XxXXXXXXXXX —-——> DIDL 13

DIDL I3.gethk1rstChlld() XXXXXXXXXX S Item 14

#document 9.importNode () Item 14 -—=> Item 16

Item 16.getFirstChild() xXxXXxXXxXXXX —-——> Component 17

Component 17.getFirstChild() XxXXXXXXXXX == Descriptor 18

Component 17.getLastChild() XXXXXXXXXX -——> Resource 19

adaptResource (Resource 19, Descriptor 18) Resource 19 —-——> Resource 20
Component 17.replaceChild(Resource 20, Resource 19) Component 17 === Component 21
#document 9.createElement () XXXXXXXXXX -——> Statement 22

#document 9.createTextNode () XXXXXXXXXX -——> #text 23

Statement 22.appendChild(#text 23) Statement 22 -——=> Statement 24
#document 9.createElement () XXXXXXXXXX -——> Descriptor 25

Descriptor 25.appendChild(Statement 24) Descriptor 25 ——=> Descriptor 26
Component 21.appendChild(Descriptor 26) Component 21 -——> Component 27
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Item 11.appendChild(Item 16) Item 11 === Item 28

“#document_9” represents the global document object. “ltem_28” is the item that is stored out. Looking at the
last line of the tracking information, we can see that “ltem_28" came by adding “ltem_16" into “ltem_11". So
“ltem_11”" (ltemA) was enhanced. We can also see that parts of “ltem_16" were heavily changed and that
“ltem_16" originally came from “ltem_14". So “ltem_14" (ItemB) was adapted. These two rights (enhancing of
ItemA and adaptation of ItemB) would be checked for.
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