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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
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and non-governmental, in liaison with 1ISO and IEC, also take part in the work. In the field of information
technology, 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 main task of the joint technical committee is to prepare International Standards. Draft International
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

ISO/IEC 23000-5 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

ISO/IEC 23000 consists of the following parts, under the general title Information technology — Multimedia
application format (MPEG-A):

— Part 1: Purpose for multimedia application formats [Technical Report]
— Part 2: MPEG music player application format

— Part 3: MPEG photo player application format

— Part 4: Musical slide show application format

— Part 5: Media streaming application format

— Part 7: Open access application format

— Part 8: Portable video application format

— Part 9: Digital multimedia broadcasting application format

— Part 10: Video surveillance application format
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Introduction

ISO/IEC 23000 (also known as “MPEG-A”") is a recent addition to a sequence of standards that have been
developed by JTC 1/SC 29. Parts of ISO/IEC 23000 are developed by selecting existing technologies from
published JTC 1/SC 29/WG 11 standards and combining them into so-called “Multimedia Application Formats”
or MAFs. In justified instances external standards or specifications may also be referenced.

ISO/IEC 23000 aims to serve clearly identified market needs by facilitating the swift development of innovative
and standards-based multimedia applications and services. This application driven process results in
normative specifications of multimedia formats along with reference software implementation allowing
interoperability on an application level.

ISO/IEC 23000-5 is aimed at applications involving the distribution of governed media resources, metadata
and related information over streaming channels to Media Streaming Players, possibly members of a domain
in which the content can be securely distributed once stored in a file. Typical examples of such applications
are the IPTV and the Digital Broadcasting without a return channel.
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INTERNATIONAL STANDARD ISO/IEC 23000-5:2008(E)

Information technology — Multimedia application format
(MPEG-A) —

Part 5:
Media streaming application format

1 Scope

ISO/IEC 23000 specifies a digital item structure, a file format, and references a set of protocols used in a
media streaming environment for applications where governed audio and video information is streamed to an
end-user device by means of existing protocols such as MPEG-2 Transport Stream or Real Time Protocol
over Internet Protocol (RTP/IP), and provides a set informative implementations corresponding to specific
applications.

NOTE ISO/IEC 23000 offers a standardized solution for the streaming of audio-visual information and related data to
facilitate simple and fully interoperable exchange across different devices and platforms. The Media Streaming Application
Format allows conforming devices to access audio and video information that is governed or ungoverned, and reaches
end user devices using a variety of means.

The format of the media streaming content specified in this part of ISO/IEC 23000 relies on a number of
MPEG technologies such as ISO/IEC 21000-2, ISO/IEC 21000-3, ISO/IEC 21000-4, ISO/IEC 21000-5,
ISO/IEC 21000-9, ISO/IEC 21000-18, as well as on several MPEG-2/4 standards related to audio/video
encoding, as this MAF specifies “native” resources for some application scenarios. Some of the International
Standards mentioned above are referenced in their entirety by ISO/IEC 23000-5, whilst others, are only used
partially, and in a specific way.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 14496-12:2005, Information technology — Coding of audio-visual objects — Part 12: ISO base media
file format")

ISO/IEC 14496-14:2003, Information technology — Coding of audio-visual objects — Part 14: MP4 file format

ISO/IEC 21000-2:2005, Information technology — Multimedia framework (MPEG-21) — Part 2: Digital ltem
Declaration

ISO/IEC 21000-3:2003, Information technology — Multimedia framework (MPEG-21) — Part 3: Digital ltem
Identification

ISO/IEC 21000-4:2006, Information technology — Multimedia framework (MPEG-21) — Part 4. Intellectual
Property Management and Protection Components

1) Technically identical to ISO/IEC 15444-2.
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ISO/IEC 21000-5, Information technology — Multimedia framework (MPEG-21) — Part 5: Rights Expression
Language

ISO/IEC 21000-9:2005, Information technology — Multimedia framework (MPEG-21) — Part 9: File Format

ISO/IEC 21000-16:2005, Information technology — Multimedia framework (MPEG-21) — Part 16: Binary
Format

ISO/IEC 21000-18:2007, Information technology — Multimedia framework (MPEG-21) — Part 18: Digital ltem
Streaming

ISO/IEC 23001-1:2006, Information technology — MPEG systems technologies — Part 1: Binary MPEG
format for XML

ISO/IEC 23001-3, Information technology — MPEG systems technologies — Part 3: XML IPMP Messages

ISO/IEC 29116-1, Information technology — Supplemental media technologies — Part 1: Media streaming
application format protocols

ETSI TS 102 822-3-1 V1.1.1 (2004-08); Broadcast and On-line Services: Search, select, and rightful use of
content on personal storage systems (“TV-Anytime Phase 17); Part 3: Metadata; Sub-part 1. Metadata
schemas

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

31
content provider device
device delivering content to another device

3.2
device
combination of hardware and software or just an instance of software that allows a user to perform actions

3.3
domain management device
device managing the lifecycle of a domain and the membership of devices and users part of it

3.4

IPMP processor

module in a Media Streaming Player in charge of retrieving, instantiating, initialising and managing the IPMP
tools required to perform actions on content

3.5
IPMP tool
module performing (one or more) IPMP functions such as authentication, decryption, watermarking, etc

3.6

IPMP tool agent

module instantiating, initialising, authenticating, and supervising any operation performed between IPMP tools
within an IPMP tool group

3.7
IPMP Tool Body
executable code implementing either a single IPMP tool or an IPMP tool pack
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3.8
IPMP tool group
combination of several IPMP tools

3.9
IPMP Tool Pack
module that comprises an IPMP tool group and its IPMP tool agent

3.10
IPMP tool provider device
device delivering IPMP tools to another device

3.1
license provider device
device delivering licenses to another device

3.12

media streaming device

any device used in media streaming environments including media streaming player, content provider
device, license provider device, IPMP tool provider device, and domain management device

3.13
media streaming player
device capable of consuming content for human use

3.14

user
any entity interacting in a media streaming environment using a media streaming device

4 Abbreviated terms

CPD Content Provider Device

DID Digital Item Declaration

DI Digital Item

DIDL Digital Item Declaration Language

Dl Digital Item Identification

IPMP Intellectual Property Management and Protection
LPD License Provider Device

MSD Media Streaming Device

MS-MAF Media Streaming application format

MSP Media Streaming Player
URI Uniform Resource ldentifier
XML eXtensible Markup Language
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5 Namespace conventions

Throughout this document, qualified names are written with a namespace prefix followed by a colon followed
by the local part of the qualified name.

For clarity, throughout this part of ISO/IEC 23000, consistent namespace prefixes are used. Table 1 gives
these prefixes and the corresponding namespace.

Table 1 — Namespaces and prefixes

Prefix Corresponding namespace

ipmpdidl urn:mpeg:mpeg21:2004:01-IPMPDIDL-NS

ipmpmsg urn:mpeg:mpegB: schema: IPMP-XML-MESSAGES:2007

ipmpinfo-msx urn:mpeg:maf:Schema:mediastreaming: IPMPINFOextensions:2007

ipmpinfo urn:mpeg:mpeg21:2004:01-IPMPINFO-NS

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

didmodel urn:mpeg:mpeg21:2002:02-DIDMODEL-NS

didl-msx urn:mpeg:maf:schema:mediastreaming:DIDLextensions:2007

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

msap urn:mpeg:maf:schema:mediastreaming:accessprotocol:2007

msd urn:mpeg:maf:schema:mediastreaming:domain:2007

msdi urn:mpeg:maf:schema:mediastreaming:deviceidentifier:2006:0
7

msdp urn:mpeg:maf:schema:mediastreaming:domainprotocol:2007

ms-tva urn:mpeg:maf:Profile:mediastreaming:tva:2007

dsig http://www.w3.0rg/2000/09/xmldsig# [9]

r urn:mpeg:mpeg21:2003:01-REL-R-NS

tva urn:tva:metadata:2002

xenc http://www.w3.0rg/2001/04/xmlenc# [8]

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

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

6 System overview

Figure 1 depicts a general systems overview. As this part of ISO/IEC 23000 is not an end-to-end specification
but only a “streaming format” and associated protocols leading to a Media Streaming Player specification, only
the relationships with other devices that are directly functional to the performance of the Media Streaming
Player are considered. For example, the Media Streaming Player MAF does not provide the specification for a

device registration protocol.

4
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Figure 1 — Reference diagram for Media Streaming applications

In Figure 1 the data flowing through the dotted block are the subject to this part of ISO/IEC 23000.

Any device in the reference diagram is called a Media Streaming Device (MSD). An MSD can be any of the
following devices

a) Media Streaming Player, i.e., a device capable of consuming content for human use.

b) Content Provider Device, i.e., a device capable of interacting with a Media Streaming Player to provide
Media Streaming Content.

c) License Provider Device, i.e., a device capable of interacting with a Media Streaming Player to provide
Licenses.

d) IPMP Tool Provider Device, i.e., a device capable of interacting with a Media Streaming Player to provide
IPMP Tools.

e) Domain Management Device, i.e., a device capable of managing various functions needed for a proper
functioning of a domain, e.qg.,

1) create domain,

2) renew domain,

3) delete domain,

4) add device to domain, or

5) remove device from domain.

To exchange data with other devices a Media Streaming Player employs several types of Media Streaming
Protocols specified in ISO/IEC 29116-1.

The following walkthrough explains the role of the technologies specified by this part of ISO/IEC 23000.
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In the most general case a Media Streaming Player 1 obtains streaming content from a Content Provider
Device using a Content Access Protocol. In order to use that content, a Media Streaming Player obtains a
license from a License Provider Device using a License Access Protocol. Further, to actually process the
content, a Media Streaming Player may need to obtain the appropriate IPMP Tools from an IPMP Tool
Provider Device using an IPMP Tool Access Protocol.

This Media Streaming Player standard:
a) specifies how to use specific MPEG technologies
b) references the data formats exchanged between an MSD and a Media Streaming Player

c) references the transport protocols specified in ISO/IEC 29116-1 used to move data between an MSD and
a Media Streaming Player

d) references the domain protocols used to exchange the data between an MSD and a Media Streaming
Player specified in ISO/IEC 29116-1.

The user may have a plurality of Media Streaming Players and may like to be able to use the content on all of
them. In order to do that, he needs to have a domain created using a Domain Management Device and then
obtain a domain-wide license. All interactions between Media Streaming Players and the Domain
Management Device can be implemented by a set of protocols specified in ISO/IEC 29116-1.

Media Streaming Player 1 may create, depending on the license, a file that contains licenses, IPMP Tools,
resources, etc. and possibly transfer the file to other Media Streaming Players for use in the domain.

7 Information representation

7.1 Introduction

In this part of ISO/IEC 23000, the information is represented by employing the XML technology. Depending on
the type of information represented, this part of ISO/IEC 23000 references an existing standard in its entirety
or references a suitable profile of an existing standard.

The following sections list and reference the representation of the different information types that are required
for this part of ISO/IEC 23000.

7.2 Digital Iltem

This part of ISO/IEC 23000 utilises ISO/IEC 21000-2 to associate media content with a set of related
information which a device requires in order to properly render it. Annex A specifies how to use the Digital
Item Declaration to represent a Digital Item in the Media Streaming MAF.

7.3 Metadata

The metadata used to describe the content is taken as a profile of the TV-Anytime metadata specification,
published by ETSI and available as ETSI TS 102 822-3-1 V1.2.1.

The profile of TV-Anytime Metadata, whose URI is “urn:mpeg:maf:Profile:mediastreaming:tva:2007” is a
limited set of elements defined in TVAMainType to include only the Copyright, Classification and
ProgramDescription elements. The syntax of TVAMain element is specified in Figure 2, while for the
semantics refer to ETSI TS 102 822-3-1 V1.2.1.
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<element name="TVAMain" type="TVAMainType"/>
<complexType name="TVAMainType">
<sequence>
<element name="CopyrightNotice" type="string" minOccurs="0"/>
<element name="ClassificationSchemeTable" type="ClassificationSchemeTableType"
minOccurs="0"/>
<element name="ProgramDescription" type="ProgramDescriptionType" minOccurs="0"/>
</sequence>
<attribute ref="xml:lang" use="optional" default="en"/>
<attribute name="publisher" type="string" use="optional"/>
<attribute name="publicationTime" type="dateTime" use="optional"/>
<attribute name="rightsOwner" type="string" use="optional"/>
<attribute name="version" type="unsignedInt" use="optional"/>
</complexType>

Figure 2 — TVAMain element showing selected child elements

The ProgrambDescription element defined in ETSI TS 102 822-3-1 V1.2.1 has been reduced to include
only the ProgramInformation, GroupInformationTable and CreditsInformationTable elements.
The ProgramDescriptionType complex type defined in this MAF is related to the TV-Anytime elements as
follows;

<complexType name="ProgramDescriptionType">
<sequence>
<element name="ProgramInformationTable" type="ProgramInformationTableType"
minOccurs="0"/>
<element name="GroupInformationTable" type="GroupInformationTableType" minOccurs="0"/>
<element name="CreditsInformationTable" type="CreditsInformationTableType"
minOccurs="0"/>
</sequence>
</complexType>

Figure 3 — The TVA ProgramDescription element showing selected child elements

NOTE Since the elements omitted from the TV-Anytime Specification are all defined as optional, an instance
document complying with this profile of the TV-Metadata will also be compliant with a TV-Anytime phase 1
implementations.

7.4 Digital Item Signature

In media streaming applications, the Digital Items representing content may need to be digitally signed. In this
case, a digital signature can be attached to the DIDL by inserting it in @ didl:DISignature child of a
didl:DIDLInfo which in turn is child of the top-level didl :DIDL element in the Digital ltem. Such a digital
signature shall conform to the Digital Signature specification [9].

7.5 Identifiers

Every item of content can be composed by a number of other items of content or by resources, which all need
to be uniquely identified. This part of ISO/IEC 23000 utilises ISO/IEC 21000-3 to achieve this purpose.
Annex A specifies which elements part of ISO/IEC 21000-3 are used within a Digital ltem Declaration.
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7.6 Resources

This section covers video and audio resources which are native to this part of ISO/IEC 23000.

Table 2 — ISO/IEC 23000-5 native audio and video resources
Video

MPEG-2 Video Main Profile ISO/IEC 13818-2:2000 Information technology — Generic coding of moving
pictures and associated audio information: Video [2]

MPEG-4 Visual Advanced ISO/IEC 14496-2:2004 Information technology — Coding of audio-visual

Simple Profile objects — Part 2: Visual [4]

MPEG-4 Advanced Video ISO/IEC 14496-10:2005 Information technology — Coding of audio-visual
Coding Main Profile objects — Part 10: Advanced Video Coding [6]

MPEG-4 Scalable Video ISO/IEC 14496-10:2005 Amd. 3 Scalable video coding

Coding

Audio

MPEG-1 Audio Layer Il ISO/IEC 11172-3:1993 Information technology — Coding of moving pictures

and associated audio for digital storage media at up to about 1,5 Mbit/s —
Part 3: Audio [1]

MPEG-4 Advanced Audio ISO/IEC 14496-3:2005 Information technology — Coding of audio-visual
Coding objects — Part 3: Audio [5]

MPEG-4 High Efficiency- ISO/IEC 14496-3:2005 Information technology — Coding of audio-visual
AAC objects — Part 3: Audio [5]

7.7 IPMP information

Digital Items and/or parts thereof such as media resources or metadata declarations may need for effective
management and protection when distributed over heterogeneous access and delivery infrastructures. For this
purpose, Annex D in this part of ISO/IEC 23000 specifies how to use ISO/IEC 21000-4 to protect Digital Items
and parts thereof.

The Media Streaming MPEG-21 IPMP Components represents a flexible and extensible framework for
applying protection mechanisms to a Digital Item. However, the protection mechanisms are based on the
IPMP Tool model as defined in ISO/IEC 13818-11 and ISO/IEC 14496-14. The Application Programming
Interface enabling interoperable operations of IPMP Tools on a device is provided by ISO/IEC 23001-3.

7.8 License

In this part of ISO/IEC 23000, licenses governing the use of content or parts thereof are expressed according
to the Dissemination and Capture (ISO/IEC 21000-5 Amd2) and Open Release Content
(ISO/IEC 21000-5 Amd 3) profiles of ISO/IEC 21000-5.
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7.9 Key

Media Streaming applications may require the use of encryption and decryption keys during their execution.
There are two types of keys:

e time-independent keys, i.e., keys that do not need to be synchronised to the content delivery. These are
represented as specified in [8].

o time-dependent keys, i.e., keys that are synchronised to timely packet delivery, for instance for the timely
decoding of streamed content.

The decryption keys required to a Media Streaming Player are represented as specified in ISO/IEC 23001-3.
How these are exchanged between MSDs or IPMP Tools is also part of ISO/IEC 23001-3.

7.10 IPMPX Messages

In order to allow a Device to host a number of non normative IPMP Tools, a Media Streaming Player shall
employ the message-based interface defined in ISO/IEC 23001-3. This part of ISO/IEC 23000 requires the
use of IPMP Tools to enforce Intellectual Property Management and Protection on a Media Streaming Player.
For this purpose, ISO/IEC 23001-3 defines a set of messages which are employed in a Media Streaming
Player for three purposes:

a) to enable a Media Streaming Player to instantiate, initialise, authenticate and manage IPMP Tools
throughout their lifecycle in an standard way

b) to enable IPMP Tools to exchange information between them or with the Media Streaming Player in an
interoperable way

c) to enable an IPMP Tool to receive IPMP information from a Media Streaming Device through the Digital
Item streamed to the Media Streaming Player on which the IPMP Tool is instantiated

ISO/IEC 23001-3 specifies how the IPMP-X messages are employed in a media streaming scenario to enable
the three scenarios above.

7.11 Device information

Media Streaming MAF employs a combination of IPMP-X Messages and IPMP Components to signal the
technical characteristics of a device (e.g. type of operating system, memory, CPU, IPMP Tool instantiation
and initialisation API) in order to allow each device to choose among a set of IPMP Tool Bodies identified by
the same IPMP Tool identifier, the one(s) suitable for running on it.

7.12 Binary XML

To optimise the delivery of Digital Items, this part of ISO/IEC 23000 shall use ISO/IEC 21000-16 and
ISO/IEC 23001-1.

8 Transport protocols

8.1 Introduction

Digital Items possibly including resources need to be transferred between devices as files or streams.

8.2 Streaming protocols

The Media Streaming MAF adopts ISO/IEC 21000-18, Digital Item Streaming (DIS), for the streaming of
Digital Items. DIS defines the Bitstream Binding Language (BBL) for providing instructions on how to fragment
a Digital Item for delivery over a given transport protocol.
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In the case of the DIDL document representing a Digital Item, fragments may include additional information
provided by BBL to assist in re-constructing the DIDL document. This information is provided as BBL provided
attributes of the transported fragments.

EXAMPLE 1: A bbl:context attribute provided on the root of a subtree of a fragment indicates the location it is to be
attached in the re-constructed DIDL document.

EXAMPLE 2: A bbl:fragmentRef attribute provided on the root of a subtree of a fragment matches the value of a
bbl:fragmentID attribute sent previously to locate the point the subtree is to be attached in the re-constructed DIDL
document.

8.3 File format
Digital Items, together with included or referenced resources that are received via streaming are stored

according to the MPEG-21 file format. Annex F specifies the usage of MPEG-21 file format for media
streaming applications.

9 Device to Device Protocols

9.1 Access Protocols

This part of ISO/IEC 23000 uses a set of protocols to access content, license, IPMP Tool Bodies and keys,
both as file or as a stream of data. These protocols are specified in ISO/IEC 29116-1.

9.2 Domain Management Protocols

In case there is a need to license content to a plurality of Media Streaming Players or users, the domain
management technology specified in ISO/IEC 29116-1 is used.

10 Reference software

The ISO/IEC 23000-5 reference software is available in the java programming language from the Chillout
software repository [8]. The software is structured in four layers as shown in the figure below:

Applications

Auxiliary

library

Figure 4 — The structure of ISO/IEC 23000-5 reference software
The high level description of each layer is given below:

+ Java Platform Layer: this layer provides the Java running environment on which MSDs depend on. It
comprises of the Java Development Kit (JDK), plus a number of add-ons provided by third parties, such as the
Apache Tomcat servlet container [14] to power web applications, the Apache Axis [15][14] SOAP
implementation, providing web-service capability, the EJBCA [16] providing a Certificate Authority for
authentication and authorization, and a choice between the Java Media Framework [17] and GStreamer [19]
for rendering media resources, etc.
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* Core library: library of classes implementing the core functionalities as specified in this International
Standard. The Chillout Core Library provides the functionalities needed to generate any XML structure
conformant to this specification, and conversely to extract any information contained within. A set of classes
part of this library have been generated automatically by an Open Source software tool called Java
Architecture for XML Binding (JAXB) [18] by taking in input the schemas. Additionally, this library provides the
methods to generate and parse an MPEG-21 File Format conformant to this specification.

* Auxiliary library: library of classes encapsulating the functionalities that every MSD must have when
operating in a real environment, such as digital signature calculation, secure storage of certificate and licenses,
IPMP Tools, etc.

* Applications: a set of sample applications with the purpose of showing how to use the Core and Auxiliary
libraries. This category includes a number of MSD, such as the Media Streaming Player, a License Provider
Device (LPD), a Content Provider Device (CPD), etc.

More information on the software and detailed instructions to installing and running it are available from the
Chillout Project website [13].

11 Conformance testing
The purpose of the ISO/IEC 23000-5 conformance is to enable a user to test that an implementation of a
Media Streaming Player conforms to this standard. Therefore the following (non-exhaustive list of) test suites
are provided:
a) Digital ltems of the following types

1)  with/without IPMP Information Descriptors/IPMP DIDL

2) with/without licenses

3) with/without IPMP Tools

b) Licenses granting

1) a number of rights (e.g. mx:play, m1x:governedCopy) to a MSP under a number of conditions typical
of the DAC profile

2) the right to play and distribute content within a domain
c) IPMP Tools (examples of)

In order to allow MSD developers to test their implementation for conformance, the following example
implementations of MSDs based on the reference software are provided:

a) Media Streaming Player
b) Content Provider Device
c) License Provider Device
d) IPMP Tool Provider Device

e) Domain Management Device
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Annex A
(normative)

Usage of DIDL in the Media Streaming MAF

A.1 Media Streaming DIDL profile

A.1.1 Overview

The following subclauses specify the DIDL elements employed in the Media Streaming DIDL profile.

A.1.2 Media Streaming DIDL elements definition

A Media Streaming DIDL instance may use the following elements from ISO/IEC 21000-2: Item,
Descriptor, Statement, Component, and Resource. Compliant Media Streaming Players shall support
the elements and complex types defined in this Annex as a minimum. However, a compliant Media Streaming
Player may be able to interpret additional elements from ISO/IEC 21000-2 or from other specification, if still
conformant to this part of ISO/IEC 23000.

A1.21 Item
The ltem element can appear either as the root element of a Media Streaming DIDL instance document, or as
child of another Item. In the former case, it represents a particular instance of content, while in the latter it

represent either another particular instance of content contained in another instance of content, or a media
resource.

A.1.2.2 Descriptor

A Descriptor is a container of Statement elements only.

A.1.2.3 Statement

The DIDL Media Streaming instances restrict the number of child elements that a Statement may contain, as
specified in A.1.3. The information contained in a Statement element is related to the content or the resource
represented by the parent Item that contains such Statement in a Descriptor element.

In the particular case in which the Statement is a child element of a Descriptor whose parent element is a top-

level Item (representing an instance of Content), then the Statement may contain the
ipmpinfo:IPMPGeneralInfoDescriptor.

A.1.2.4 Component

A Component is a container of a Resource element.

A.1.2.5 Resource

A Resource element defines an individually identifiable Asset such as a video or audio clip, an image, an
electronic ticket, or a textual Asset.
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A.1.3 Profile definition

Element/Child Element Restrictions

didl:DIDL The top level element in a Digital Item is always a didl:DIDL
element, except in those cases where a Digital Item is nested within
another Digital Item, in which case the top-level element of the
nested component is a didl:ltem element.

didl:ltem The Item element can appear either as the root element of a Media
Streaming DIDL instance document, as a child of didl;DIDL
element, or as child of another ltem. In the first two cases, it
represents a Digital Item, while in the latter represents either a
Digital Iltem nested in the parent Digital Item, or a resource part of a

Digital Item.
didl:DIDLInfo A container for digital signatures for the digital item.
didl:ltem This element is restricted to include at Ileast one

didmodel:Descriptor element and one or more choices between
didmodel:ltem and didmodel:Component elements.

didl:Descriptor This element associates information with the parent didl:ltem.

didl:ltem As child of another didl:ltem, a didl:ltem represents either a Digital
Item nested in the parent Digital Item, or a resource part of a Digital
ltem.

didl:Component This element associates a didl:Resource to the didl:ltem
representing it.

didl:DIDLInfo Restricted to contain the DISignature element only.

didl:Descriptor This element is restricted to include a didmodel:Statement element
only or a didimodel:Component element only.

Note: A didl:Component element child of a didl:Descriptor may be
used to contain any type media describing the item.

didl:Statement A didl:Statement element contains information related to the nearest
didl:ltem containing it.

didl:Component This element is restricted to include a didmodel:Resource element
only.
didl:Resource As defined in 7.2.11 in ISO/IEC 21000-2.
didl:Statement This element is restricted to include a choice between the following
elements: dii:ldentifier, didl-msx:Metadata, dii:Relatedldentifier,
ipmpinfo:IPMPGenerallnfoDescriptor and
ContentElementSignature. The Statement element child of the first
Descriptor, which is child of an Item shall always contain a
dii:ldentifier.
dii:Identifier As defined in ISO/IEC 21000-1.
didl-msx:Metadata As defined in A.2.1.
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