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Foreword

ISO (the

International Organization for Standardization) and IEC (the International

1:2004(E)

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

tec
and
tec

Intq

nnical committees collaborate in fields of mutual interest. Other international organizations, go

hnology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

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

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, P4

vernmental
nformation

rt 2.

The main task of the joint technical committee is to prepare International Standards. Draft Ipternational

Sta
an

In 6
of ¢

Teq
the
be

Attention is drawn to the possibility that some of the elements of this document may be the subje

righ

ISd
1Sd

hyn

Thi
tec

hdards adopted by the joint technical committee are circulated to national bodies for voting. Pu

nternational Standard requires approval by at least 75 % of the national hodies casting a vote.

xceptional circumstances, the joint technical committee may propose the publication of a Techr
ne of the following types:

type 1, when the required support cannot be obtained fer ‘the publication of an Internationa
despite repeated efforts;

future but not immediate possibility of an agreement on an International Standard;

type 3, when the joint technical committee’; has collected data of a different kind from th
normally published as an International Standard (“state of the art”, for example).

hnical Reports of types 1 and 2 are subject to review within three years of publication, to deci
y can be transformed into International Standards. Technical Reports of type 3 do not necessa
reviewed until the data they provide are considered to be no longer valid or useful.

ts. ISO and IEC shall not be held responsible for identifying any or all such patent rights.

/IEC TR 21000-1,\which is a Technical Report of type 3, was prepared by Joint Technical
/IEC JTC 1, Infermation technology, Subcommittee SC 29, Coding of audio, picture, mult
ermedia information.

5 second—edition cancels and replaces the first edition (ISO/IEC TR 21000-1:2001), which
nnically'revised.

blication as

ical Report

Standard,

type 2, when the subject is still under technical development or where for any other reason there is the

ht which is

de whether
rily have to

ct of patent

Committee
media and

has been

IS
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framework (MPEG-21):

Part 1: Vision, Technologies and Strategy [TR]
Part 2: Digital Iltem Declaration

Part 3: Digital Item Identification

Part 5: Rights Expression Language

Part 6: Rights Data Dictionary
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— Part 7: Digital Item Adaptation

— Part 8: Reference Software

— Part 9: File Format

— Part 11: Evaluation Tools for Persistent Association Technologies [TR]

The following part is under preparation:

— Part 1¢= n:g:fol ltem Drnr\aoo:ng
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Executive Summary

Currently, multimedia technology provides content creators and consumers with a myriad of codi

1:2004(E)

ng, access

and distribution possibilities. At the same time, communication infrastructure is being put into place to enable

access to information and multimedia services from almost anywhere at anytime. Still, no global

end-to-end

solutions exist allowing all different user communities to interact in an interoperable way. This lack of

intgroperable (and thus standardized) solutions is stalling the deployment of advanced multimedig
and distribution applications although most of the individual technologies are indeed already presen

This motivated MPEG (ISO/IEC JTC1 SC29 WG11) in June 2000 to start to work on the defihition
normative technology for the multimedia applications of the 21st century: MPEG-21 “Multimedia F
MPEEG-21’s approach is to define a framework to support transactions that are-interoperable

packaging
t.

of enabling
ramework”.
and highly

autpmated, specifically taking into account Intellectual Property Management and Protection requirgments and

targeting multimedia access and delivery using heterogeneous networks_.and terminals. The
progress that was made in developing MPEG-21 since the publication of first¢edition of this Techr]
in 2001 (ISO/IEC 21000-1:2001) has led to this updated version.

Baged on the above observations, MPEG-21 aims at defining-a ‘normative albeit open frar
multimedia creation and sharing for use by all the players in the-delivery and consumption chain
framhework will provide content creators and service providers:-with equal opportunities in the
engbled open market. This will also be to the benefit of the content consumer providing them acces
var|ety of content in an interoperable manner.

The¢ MPEG-21 vision can thus be summarized as follows: to define a multimedia framework
trapsparent and augmented use of multimedia resqurces across a wide range of networks and de
by glifferent communities.

MPEG-21 identifies and defines the normative technologies needed to support the multimedia de
as fdescribed above as well as the relationships between and the operations supported by them,
parts of MPEG-21, these elements are elaborated by defining the syntax and semantics of their chg
sudh as interfaces to the elements.

Pant 1 of MPEG-21 (ISO/IEG21000-1) provides:

a) | A vision for a multimedia framework to enable transparent and augmented use of multimedia
across a wide range of networks and devices to meet the needs of all Users™).

b) | A method tofacilitate the integration of components and standards in order to harmonise tech
the creation, management, manipulation, transport, distribution and consumption of content.

c) | A, strategy for achieving a multimedia framework by the development of specifications and
based on well-defined functional requirement through collaboration with other bodies.

significant
ical Report

nework for
This open
MPEG-21
s to a large

to enable
vices used

ivery chain

Within the

racteristics,

resources

nologies for

standards

1

are used as defined in Clause 2).
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Introduction

End users’ appetite for content and the accessibility of information is increasing at an incredible pace. Access
devices, with a myriad set of different terminal and network capabilities, are making their way into end users’
lives. Additionally, these access devices are used in different locations and environments. Their users,
however, are currently not given tools to deal efficiently with all the intricacies of this new multimedia usage

environment.

Enabling “gase of use” is becoming increasingly important as individuals are producing more and more dig
media for their personal use and for sharing among family and friends (as is evidenced by the large numbs
amateur music, photo and media sharing web sites). These amateur “content providers” have” many of
same condgerns as commercial content providers (management of content, re-purposing of-eontent based
consumer/flevice capabilities, protection of rights, protection from unauthorised. 'access/modificat
protection ¢f privacy of providers and consumers, etc.).

Such developments provide new models for distributing and trading digital content electronically in additio
existing business models for trading physical goods. Such new business madels mean that the bounda
between the delivery of audio sound (music and spoken word), accompanying artwork (graphics), text (lyri

ital
r of
the
on
on,

h to
ries
CS),

video (visdal) and synthetic spaces will become increasingly blurred. Indeed, it is becoming increasingly

difficult to |dentify the different intellectual property rights that are associated with multimedia content. N
solutions gre required to manage the access and delivery process)of these different content types in
integrated gnd harmonized way, entirely transparent to the user of\multimedia services.

This motivates the MPEG-21 Multimedia Framework initiative that aims to enable transparent and augmer
use of multimedia resources across a wide range of networks and devices, specifically taking into accg
Intellectual| Property Management and Protection and the heterogeneity of the access and deliy
infrastructure.

lew
an

ted
unt
ery
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TECHNICAL REPORT ISO/IEC TR 21000-

1:2004(E)

Information technology — Multimedia framework (MPEG-21) —

Part 1:
Vision, Technologies and Strategy

1 | Scope
Thi
the
effq
inte
col
imp

5 Technical Report has been prepared within ISO/IEC JTC 1/SC 29/WG 11 to reflect the progreg
definition of the MPEG-21 Multimedia Framework. This progress is a result of the combination
rts to standardise the parts of the multimedia framework where it has the~appropriate experti

aborative approach is to maximise harmonisation of efforts and enable’effective standards soly
lemented in the shortest possible time.

Th
dedcribes a multimedia usage environment founded upon~ubiquitous networks that is encou
budiness models for trading digital content. In this environment, the distinction between content ty
clear as their integration as multimedia resources i\ new products and services makes the
boyndaries less distinct. In addition, individuals .aré becoming increasingly aware of the \
commercial and intrinsic, of their own digital asset resources and new possibilities presented b
which enable them to create and collect, package:and distribute content. The solution statement
the|vision of the Multimedia Framework to support transactions that are interoperable and highly
which is required to support these new types of commerce.

This MPEG-21 Multimedia Framework-is based on two essential concepts: the definition of a funda
of glistribution and transaction (the:Digital Item) and the concept of Users interacting with Digital
Digjtal ltems can be considered\the “what” of the Multimedia Framework (e.g., a video collectid
albyim) and the Users can be-considered the “who” of the Multimedia Framework.

The goal of MPEG-21 _can ‘be phrased as: defining the technology needed to support Users to
acdess, consume, trade and otherwise manipulate Digital Items in an efficient, transparent and in
way. This Technical Report gives an overview of the technologies that have been identified to enab
(and that are consequently being reflected into the different parts of the MPEG-21 standard).

In ¢reating its) definition of a multimedia framework and in making its proposals and recommer
further standardisation, MPEG-21 is taking into account other related multimedia activities. The
Report,identifies other multimedia initiatives that are currently in progress that are considered as

tS made on
of WG 11’s
5e, and the

gration with standards initiatives which are being developed by other bodies. The intenfion of this

tions to be

Technical Report is introduced by a problem statement and\a-solution statement. The problenm statement

aging new
pes is less
traditional
alue, both
y the tools
introduces
automated,

mental unit
ltems. The
n, a music

exchange,
eroperable
le this goal

dations for
Technical
candidates

for future interaction and collaboration with the standards work plan agreed by MPEG-21 (see also

Annex A).

2 Terms and definitions

For the purposes of this Technical Report, the following terms and definitions apply:
21

Abstraction
Distinct intellectual or artistic creation or concept.

© ISO/IEC 2004 — All rights reserved
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2.2
Asset
Manifestation, i.e. a physical or digital embodiment of an Expression.

23

Digital Item

Structured digital object with a standard representation, identification and metadata within the MPEG-21
framework. [ISO/IEC 21000-2]

NOTE: This entity is also the fundamental unit of distribution and transaction within this framework.

24
End User
User taking

EXAMPLE: a
NOTE: “Use
25

Expressio

Intellectual

2.6

the role of consumer, i.e. being at the end of a value or delivery chain
human consumer, an agent operating on behalf of a human consumer, etc.
I” refers to all participants in the value or delivery chain.

n
or artistic realisation of an Abstraction.

Manifestation

The physic|

2.7
Peer
Device or 3

2.8
Resource
Individually

NOTE: A Re

2.9
User

al or digital embodiment of an Expression.

pplication that compliantly processes a Digital ftem2).

identifiable Asset such as a video of audio clip, an image, or a textual Asset. [ISO/IEC 21000-2

source may also potentially be(a physical object.

Any entity {hat interacts in the-MPEG-21 environment or makes use of Digital Items.

EXAMPLE: (

reator, rights holders, distributors and consumers of Digital Items.

3 Symbols-and abbreviated terms

hols and abbreviated terms

List of sym

31
API
Application

Program Interface

2) The term “Terminal” is usually avoided within the MPEG-21 documents because of its connotation as being the end
point in a chain of communication. Besides such applications, the term Peer explicitly also includes devices or applications
that create or alter Digital Items, and that handle Digital Items “in transit”. How compliance will be achieved is currently
being discussed.

© ISO/IEC 2004 — All rights reserved
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3.2
CATV
Community Aerial Television

3.3
CcD
Compact Disc

34
DI
Digital ltem

ISO/IEC TR 21000-1:2004(E)

3.5
DIA
Digjital Item Adaptation

3.6
DIBO
Digjtal Iltem Base Operations

3.7
DIQ
Digjtal Item Declaration

3.8
DIl
Digjital Item Identification

3.9
DIA
Digjital Item Processing

E

Eurnopéan Computer Manufacturer Association

3.14
HTML
Hypertext Mark-up Language

3.15
ID
IDentifier

3.16

IEEE
Institute of Electrical and Electronic Engineers

© ISO/IEC 2004 — All rights reserved
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3.17
IPMP
Intellectual Property Management and Protection

3.18
ITU
International Telecommunication Union

3.19
JPEG
Joint Photographic Experts Group

3.20
MHP
Multimedia|lHome Platform

3.21
LAN
Local Area|Network

3.22
MIDI
Musical Inqustry Digital Interface

3.23
MPEG
Motion Picfure Experts Group

3.24
MSF
Multiservice Switching Forum

3.25
QoS
Quality of $ervice

3.26
RDD
Rights Data Dictionary

3.27
REL
Rights Expfession Language

3.28
SNR
Signal to Npise/Ratio

3.29
TR
Technical Report

3.30
TV
TeleVision

3.31
XML
eXtensible Mark-up Language

© ISO/IEC 2004 — All rights reserved
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4 Structure of the Technical Report

The Technical Report is introduced by a problem statement and a solution statement. The problem statement
describes a multimedia usage environment founded upon ubiquitous networks that is encouraging new
business models for trading digital content. The solution statement introduces the vision of the Multimedia
Framework to support transactions that are interoperable and highly automated, which is required to support
these new types of commerce.

Then, the two essential concepts of the Multimedia Framework are introduced: the definition of a fundamental

unit of distribution and transaction (the Digital Item) and the concept of Users interacting with Digital Items.

Cla
dog
arc

use 6 provides some brief background on the first edition of this document (ISO/IEC 21000-1:2(
ument, seven architectural key elements needed to support MPEG-21’s goals have beencdenti
hitectural key elements eventually lead to the formulation of requirements for the different MPEQ

Fol
Cal
res
dis
SO

owing the publication of first edition of this Technical Report in 2001 (ISO/IEG~21000-1:200
s for Proposals based upon requirements have been and are being issued (by"MPEG. Eve
bonses to the calls result in different parts of the MPEG-21 standard (i.e. ISQAIEC 21000-N) aft
cussion and harmonization efforts. Clause 7 provides a high-level overview. of all MPEG-21 p4
ar.

Cla
Intq
par
pre

use 8, “MPEG-21 Achievements” lists those MPEG-21 parts .that have already reached

rnational Standard (FDIS) or Technical Report (TR) status, obvigusly excluding this documen
t, the goal and the rationale are listed. Consequently, the resulting key concepts and basic ap
sented. Finally, Clause 9 highlights those MPEG-21 parts that are currently well advanced in MR

5 | Overview

5.1 Problem Statement

Eng users’ appetite for content and the accessibility of information is increasing at an incredible pg
deyices, with a myriad set of differing terminal and network capabilities, are making their way into
lives. Additionally, these access devices are used in different locations and environments. T
however, are currently not given tools to deal efficiently with all the intricacies of this new multim
enyironment.

01). In that
fied. These
-21 parts.

1), various
ntually the
er intensive
rts defined

Final Draft
t. For each
proach are
EG-21.

ce. Access
end users’
heir users,
edia usage

Enabling “ease of use” is becoming increasingly important as individuals are producing more and fnore digital

mefia for their personakuse and for sharing among family and friends (as is evidenced by the largq

number of

ampteur music, photo_and media sharing web sites). These “content providers” have many of the same
corlcerns as commercial content providers (management of content, re-purposing content|based on
corlsumer/device-\capabilities, protection of rights, protection from unauthorised access/modification,
protection of-privacy of providers and consumers, etc.).
models for
identify the
between the

delivery of audio sound (musrc and spoken word) accompanying artwork (graphrcs) text (Iyrrcs) video
(visual) and synthetic spaces will become increasingly blurred. New solutions are consequently required to
manage the access and delivery process of these different content types in an integrated and harmonized way,
entirely transparent to the user of multimedia services.

5.2 Solution Statement
Normative technology is required to enable interoperable new multimedia usage cases. MPEG’s approach is

to define a Multimedia Framework to ensure that the systems that deliver multimedia content are interoperable
and that transactions are simplified and, if possible, automated. This should apply to the infrastructure

© ISO/IEC 2004 — All rights reserved
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requirements for content delivery, content security, rights management,
technologies enabling them — and this list is not exhaustive.

secure payment, and to the

The scope of MPEG-21 could therefore be described as the integration of the critical technologies enabling
transparent and augmented use of multimedia resources across a wide range of networks and devices to
support functions such as: content creation, content production, content distribution, content consumption and
usage, content packaging, intellectual property management and protection, content identification and
description, financial management, user privacy, terminals and network resource abstraction, content
representation and event reporting.

delivery a d representahon of mult|med|a content MPEG was well posmoned tomltlate such an actl i
However, MPEG has recognised from the very start of MPEG-21 that the integration of disparate multimg
technologigs can only be achieved by working in collaboration with other bodies.

5.3 Normative Implications

The Multim

parts of the her
initiatives which have been or are being developed by other bodies. MREG hence contribute$ to

multimedia
the definitic
existing or

MPEG-21s

detail may
elements b

MPEG-21

MPEG-21 fechnology.

54 Con
Conforman
Report, no
criteria; the

A similarly
covered in

5.5 Des

5.5.1

To define
delivery of

formance and Reference Software

Intloduction

edia Framework is being developed through a combination of MPEG'’s efférts to standardise
Multimedia Framework where it has the appropriate expertise, and the-integration with o

n of the Multimedia Framework by developing new standards or by,developing interfaces for o
future standards and services to provide the required interoperability‘er architectural elements.

normative recommendations will be determined by interoperability requirements, and their leve
vary for each framework element. The actual instantiatiofand implementation of the framew
elow the abstraction level required to achieve interoperability, will not be specified.

hlso provides several non-normative Technical Reports providing information on how to best

ce is an essential element of each MPEG standard. However, within the scope of this Techn
conformance criteria are given. Instead, Part 14 of MPEG-21 (ISO/IEC 21000-14) will contain s
y are currently under development.

important issue, reference-'software, is also not addressed in this Technical Report. It will
ISO/IEC 21000-8, though.

Cription of a Multimedia Framework Architecture

wheresstandards are required in a Multimedia Framework which is capable of supporting
digital‘content, it is necessary first to reach a shared understanding about common concepts. |

the

her

| of
ork

Luse

ical

uch

be

the
'his

presents a

difficulty, as there are many examples of different architectures that evolve in response to a var

ety

of models for the use of content. In order to avoid giving undue preference to one model above another, it is
proposed to describe the multimedia framework as a generic architecture of conceptual design. Such a broad
and high-level approach will allow for more specific use cases to be elaborated, which can be mapped back
against the generic architecture as the work continues.

The intent is to maintain an MPEG-21 Use Case Scenario document in conjunction with the Technical Report
to provide examples of potential MPEG-21 applications.

MPEG-21 is based on two essential concepts: the definition of a fundamental unit of distribution and
transaction (the Digital Iltem) and the concept of Users interacting with Digital Items. The Digital ltems can be
considered the “what” of the Multimedia Framework (e.g., a video collection, a music album) and the Users
can be considered the “who” of the Multimedia Framework.
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The goal of MPEG-21 can thus be rephrased to: defining the technology needed to support Users to
exchange, access, consume, trade and otherwise manipulate Digital Items in an efficient, transparent and
interoperable way.

During the MPEG-21 standardization process, Calls for Proposals based upon requirements have been and
are being issued by MPEG. The responses to the calls lead to the development of different parts of the

MP

5.5

EG-21 standard (i.e. ISO/IEC 21000-n).

.2 Digital Items
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MPEG-21 framework. This entity is the fundamental unit of distribution and transaction
nework.

EG-21 describes a set of abstract terms and concepts to form a useful model for_defining D
pital Item Declaration). Within this model, a Digital Item is the digital representation of an As
h, it is the unit that is acted upon (managed, described, exchanged, collected, etc.) within the

| of this model is to be as flexible and general as possible, while providing for the “hooks”

ner-level functionality. This, in turn, allows the model to serve as a key foundation in the buildin
bl models in other MPEG-21 elements.

practice, a Digital Item is a combination of resources, metadatay @nd structure. The resourg
vidual Assets or (distributed) content. The metadata comprise$ informational data about or p
Digital ltem as a whole or to the individual Resources included in the Digital Iltem. Finally, th
tes to the relationships among the parts of the Digital Item,:both resources and metadata.

example of a Digital ltem may be a music compilation including the music but also phot
mation graphics, lyrics, scores, MIDI files, intefviews with the singers, news related to

r preferences, bargains, etc.

3 Users

VIPEG-21 a User (with capitalized “Y”) is any entity that interacts in the MPEG-21 environmen
of Digital Items. Such Users’ e.g., include individuals, consumers, communities, org
borations, consortia, and governments. Users are identified specifically by their relationship

htent provider” and a “consumer’—both are Users. A single entity may use content in many wa
ver, consume, etc.),‘and so all parties interacting within MPEG-21 are categorized as Usq
vever, a User may\yassume specific rights and responsibilities according to their interaction

etqdata within

within this

igital Items
set, and as
model. The
hat enable
y of higher-

es are the
brtaining to
e structure

bs, videos,
the songs,
n driven by

t or makes
anizations,
to another
between a
ys (publish,
rs equally.
with other

ts most basic level, MPEG-21 can be seen as providing a framework in which one User inferacts with

ther User and the object of that interaction is a Digital ltem. Some such interactions are creati

ng content,
g content,

viding “‘content, modifying content, archiving content, rating content, enhancing and deliveri

‘regating content, deIivering content, syndicating content, retail selling of content, consumi

involved are Users.

5.6 Example MPEG-21 Use Case

5.6.

1 Introduction

regulatlng transactlons thatoccur from any of the above Any of these are “uses of MPEG 21, and the parties

To illustrate the innovative uses MPEG-21 enables, an example use case is described here. For the sake of
clarity, it is not intended to cover all MPEG-21 parts and concepts.
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Figure 1 — Example Distributed Multimedia System

| |
User
(proxy cdrhe)

distributed multimedia system comprising a certain number of Users €xchanging Digital It

ers and their authorised representatives will want to set the(usage conditions for the diffe
s. These can be simple — the Resources of this Digital Itém can be used — or it may con
nditions — the resources of this Digital Iltem can be used provided that certain conditions are
, for instance, include temporal, spatial or group_ membership provisions. Complex Rig
s of this nature will enable rights holders to develop amultiplicity of business models.

, in order to guarantee a smooth delivery of such Digital ltems over heterogeneous netwq
s” of Resources may be required, for example\to overcome network congestion or to allow Dig

ltems to b
large numier of adaptation possibilities exist, e.g., videos can be adapted by simple frame dropping of

modifying
Digital Item

Assume th
without pa
accepts vid
trailer pass
is cached

resource c

Based on
environme

e quantization coefficients. Such adaptations can happen anywhere in the delivery chain from
provider to the Digital ltem consumér-and can be governed by Rights Expressions.

at a mobile User requests a\Digital Item containing the newest movie trailers that are availg
ment from another User providing a repository of Digital Items. In addition, the mobile User ¢
eos with a bitrate lower than 500 kbps. On its way to the Digital Item repository, the request for
es another User that has.the functionality of a proxy cache and, fortunately, the requested resoy
there. Assume, however, that the bandwidth requirement of the cached version exceeds
bnstraints.

vatching the ‘movie trailers, the User decides to watch a movie at high resolution in a statior
nt. This high-resolution version is not free and cannot be redistributed to other Users.

routed at the same time to Users connegtéd via mobile devices and to Users on fixed lines.

ms

de range of networks such as the Internet, mobile phone connections, étc. to a variety of terminals
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5.6.2 EnTbling MPEG-21 Technologies

This subclause highlights MPEG-21 technologies that enable the above use case. For the sake of clarity, only
a subset of these technologies are listed.

5.6.2.1

Digital Item Declaration

Part 2 of MPEG-21 (ISO/IEC 21000-2) defines the structure of the Digital ltem. These Digital ltems comprise:

The Di

gital ltem Declaration (DID); and

The Resources.
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The DID is an XML file describing the Digital Item whereas the Resources are the individually identifiable
multimedia Assets of the Digital Item (DI). The DID file may include information such as unique identifiers for
the complete DI as well as for Resources, expressions on rights and permissions pertaining to the DI (or parts
thereof) and generic metadata describing the Digital Item and its Resources. Finally, the DID contains
references to the Resources3). Typical examples of Resources include AAC audio files, MPEG-2 video clips,
JPEG images, MPEG-4 presentations, HTML pages — but also e.g., video clips or text in proprietary formats.

5.6.2.2 Rights Expression Language/Rights Data Dictionary

MPEG 21 Part 5 provides a machine- readable Rights Expression Language (REL) that can declare rights and

Fy dafi Al o ImY ImH DD _MDEO 21 D &\ Tk
pe TMooIVINTO Uollly uare I.UIIIIO do UTITimicu mnmr uire I\IyIILO uata IJI\JlIUI |a|_y \I\I_II.I wirJ <11 Gll U’ e
the

movie will use the REL to express under what conditions which User shall be able to access.thq
Aft¢r paying for the high-resolution movie, the User will obtain an MPEG-21 REL License (e.g.,
Dl)|containing the conditions under which the User can view the movie. This License contains a grg
parts:

keyHolder: identifies the User that is being granted the rights;

Play: identifies the permission that the User is being granted; The RDD provides the semantic
what this permission includes (in the example, the User is only allowed'to render the video onc

diReference: identifies the Digital Item, e.g., urn:grid:al-abcde-1234567890-f, that the Us
granted rights to (in accordance with MPEG-21 Part 3, Digital-ttem Identification4)); and

The task of enforcing these rights is the job of the IPMP system (MPEG-21 Part 4).

5.6/2.3 Resource Adaptation

MPEG-21 Part 7 Digital ltem Adaptation (BIA) provides the means to steer Resource adaptation,
proky cache, and to carry it out in a more efficient way. The first tool to this end is the DIA Ada
Descriptor, which specifies the relationship between resource constraints, feasible operations on th
and associated resulting qualities. The second descriptor is the DIA Bitstream Syntax Description (H
dedcribes the high-level structure of the media bit stream and which is appropriate for the adaptatiq
respurces on devices with constrained computational or memory resources. The advantage of ug

provider of
item.

ih a second

nt with four

Hefinition of

);

a)
-

br is being

validitylnterval: identifies the time interval during which¢he User is allowed to play the Digital lt¢m.

e.g., in the
ptationQoS
e resource
BSD) which
n of media
ing a BSD

jon engines

rely on the

adgpted media data-from the adapted BSD. This results in a more lightweight, coding format—indep?

nerate the
ndent way
MPEG-21
bristics and

descriptors

avallaplie or

nQoS and

BSD available. The proxy cache has to determlne the bandwidth reqwrements of the version cached. This
may be obtained from MPEG-7 descriptors in the Digital ltem. The User constraint is then matched against the
bandwidth requirement. If an adaptation is required, the AdaptationQoS associated to this video is consulted
and the appropriate adaptation operation is extracted, together with a link to the adaptation process, which
acts on the BSD description available for the video.

3)

4) The Digital ltem Identification specification allows established industry identifiers (e.g. International Standard Book
Numbers (ISBN), International Standard Recording Codes (ISRC), etc) to be used in the context of MPEG-21.

It is however also possible to have Resources contained in the DID itself.
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5.7 Collaboration with other multimedia standardisation initiatives

In creating its definition of a multimedia framework and making its proposals and recommendations for further
standardisation, MPEG continuously takes other related multimedia activities into account. MPEG has hence
sought collaboration (e.g., through liaisons) with relevant initiatives to expedite the work.

This Technical Report identifies some other relevant multimedia initiatives in the context of MPEG-21: a non-
exhaustive list is given in Annex A. During its previous standards developments, MPEG has always
recognised the importance of establishing liaisons with other bodies and organisations with which it shares
complementary or common objectives. These liaisons have provided a useful channel for communicating
between the_parti ivities is minimi hat,

where necgssary, common technology can be shared.

The broad|scope of the task of defining a multimedia framework presents new challenges and opportunities
for collabgration between those initiating standards activities in this area. The value of an. ‘integrgted
framework | for the management and delivery of multimedia content is considerable and-is)attracting [the
interest an@l enthusiasm of major standards bodies.

Within thig Technical Report, MPEG is describing a vision of a multimedia framework, pinpointing [the
components of the framework which require standardisation. However, it makes ‘ho ‘assumption that MHEG

itself will u
co-ordinatg
best suited
standards

ndertake the task of actually standardising all of the identified companents. Rather, MPEG trie
its work with other standards bodies to ensure that it can concentfate on those areas which
to and compatible with its mandate. As a result, a high level of\practical collaboration with o
bodies has taken place in order to complete some standardisationtasks successfully.

5 to
are
her

6 Aboyt ISO/IEC 21000-1:2001

From the yery start, MPEG-21 has opted for a User centric approach. The first edition of this docunjent

(ISO/IEC 21000-1:2001) identifies and defines the seven architectural key elements needed to support

MPEG-21'g goals. Although it was already foreseen that eventually these elements would be elaborated |nto

one or mote MPEG-21 parts, this partitioning into seven architectural key elements proved to be an efficjent

working method to focus efforts when defining and,refining the MPEG-21 requirements.

The seven [key elements that have been defined in ISO/IEC 21000-1:2001 are:

a) Digital|ltem Declaration (a uniform>and flexible abstraction and interoperable schema for declaring Digital
Items)

b) Digital| ltem Identification~and Description (a framework for identification and description of any entity
regardless of its nature, type or granularity);

c) Content Handling.and Usage (provide interfaces and protocols that enable creation, manipulation, seafch,
acces$, storage, Jdelivery, and (re)use of content across the content distribution and consumption vglue
chain)

d) Intellectual Property Management and Protection (the means to enable Digital Items and their rights ta be
persistently and reliably managed and protected across a wide range of networks and devices);

e) Terminals and Networks (the ability to provide interoperable and transparent access to content across
networks and terminals);

f)  Content Representation (how the media resources are represented);

g) Event Reporting (the metrics and interfaces that enable Users to understand precisely the performance of

all reportable events within the framework).

As an example, Digital Item Adaptation (MPEG-21 part 7) addresses requirements initially formulated in the
Terminals and Networks architectural key element.

10
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7 Overview of the MPEG-21 Parts

7.1 Introduction

Following the publication of first edition of this Technical Report in 2001 (ISO/IEC 21000-1:2001), various
Calls for Proposals based upon requirements have been and are being issued by MPEG. Eventually the
responses to the calls result in different parts of the MPEG-21 standard (i.e. ISO/IEC 21000-N) after intensive
discussion and harmonization efforts. This new edition aims to reflect the significant progress that was made

in developing MPEG-21 since the publication of first edition of this Technical Report (ISO/IEC 21000-1:2001).

An
pie

us§
Ho
wh
mu

Thi
are
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7.2

ces of technology to be useful as stand-alones and thus used as much as possible, even ifin
with proprietary technologies. This has been the case, for example, for MPEG-2 Video, whigh)tod

d together with MPEG-2 Systems but not with MPEG-2 Audio in the context of the U.S: digital
vever, although the various parts may be used independently, they were developed-to give opt
bn they are used together; this principle is particularly important for MPEG:21 since an
timedia framework is the purpose of this standard.

5 clause gives a high-level overview of the different MPEG-21 parts that have already been dg

currently under development. Those most advanced in the standardisation process are further
lause 8 and 9.

Part 1 — Vision, Technologies and Strategy

Pant 1 is this document. The title “Vision, Technologies and Strategy” has been chosen to

fun

The

Hamental purpose of the Technical Report. This is to:

Define a 'vision' for a multimedia framework to.enhable transparent and augmented use of
resources across a wide range of networks and-devices to meet the needs of all users

Achieve the integration of components and standards to facilitate harmonisation of 'technolog
creation, modification, management,~transport, manipulation, distribution, and consumption
ltems.

Define a 'strategy’ for achieving a multimedia framework by the development of specific
standards based on well-defined functional requirements through collaboration with other bodie

first edition of this TR is.ISO/IEC 21000-1:2001. This document is the second edition.

Part 2 — Digital Iltem Declaration (DID)

¢ purpose ‘f-the Digital Iltem Declaration (DID) specification is to describe a set of abstract

the various
Conjunction
ay is being
TV system.
mal results

integrated

veloped or
elaborated

reflect the

multimedia

ies' for the
of Digital

ations and
S.

terms and
the digital
, €xchanged,
sible, while

serve as a

key foundat|on in the bU|Id|ng of hlgher Ievel models in other MPEG- 21 elements (such as ldentification &
Description or IPMP). This model specifically does not define a language in and of itself. Instead, the model
helps to provide a common set of abstract concepts and terms that can be used to define such a scheme, or
to perform mappings between existing schemes capable of Digital ltem Declaration, for comparison purposes.

The DID technology is described in three normative sections:
— Model: The Digital Item Declaration Model describes a set of abstract terms and concepts to form a useful
model for defining Digital Iltems. Within this model, a Digital Item is the digital representation of an Asset,
and as such, it is the thing that is acted upon (managed, described, exchanged, collected, etc.) within the
model.
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Representation: Normative description of the syntax and semantics of each of the Digital Item Declaration

elements, as represented in XML. This section also contains some non-normative examples for
illustrative purposes.

— Schema:Normative XML schema comprising the entire grammar of the Digital Item Declaration
representation in XML.

7.4 Part

ISO/IEC 21

3 — Digital Item Identification (DII)

000-3 comprises three parts:

The p
entitie
can be

pssibility to uniquely identify Digital Items and parts thereof (such as resources) as well as ‘0
b and relationships, such as Abstractions associated with Digital ltems. DIl provides a sghema
used to include identifiers into a Digital Item Declaration.

her
hat

— A method how to uniquely identify Description Schemes (using XML namespaces). This.element enalles

the as

— A method to identify the type of a Digital Item.

It should b
example,

recordings
new identi
Registratio

7.5 Part

This part

Protection
concerns

manufactu
project on
IPMP toolg
the termin
Expression

Efforts are

sociation of well-defined descriptions (so-called metadata) with Digital ltems and.their parts.

e noted, however, that the DIl specification does not specify new_identification systems itself.
SO/IEC 21000-3 does not attempt to replace the ISRC (as-defined in 1ISO 3901) for so
but allows ISRCs to be used within MPEG-21. In fact, the DIt specification allows for existing
fication systems to be ingenerated into the MPEG-21 domain through the mechanism d
h Authority.

4 — Intellectual Property Management and Protection (IPMP)

pf MPEG-21 will define an interoperable framework for Intellectual Property Management
(IPMP). Fairly soon after MPEG-4, withits IPMP hooks, became an International Stand
vere voiced within MPEG that many similar devices and players might be built by diffe

more interoperable IPMP systems and tools. The project includes standardized ways of retrie
from remote locations, exchanging messages between IPMP tools and between these tools
pl. It also addresses authentication of IPMP tools, and has provisions for integrating Rig
s according to the Rights Data Dictionary and the Rights Expression Language.

currently ongoing to.define the requirements for the management and protection of intellec

For
Lind
and
f a

and
ard,
ent

ers, all MPEG-4, but many of them notworking together. This is why MPEG decided to start a new

ing
and
hts

tual

property infthe various parts of-the MPEG-21 standard currently under development.

7.6 Part|5 — Rights Expression Language (REL)

A Rights Expression) Language is seen as a machine-readable language that can declare rights and
permissiong using.the terms as defined in the Rights Data Dictionary.

The REL idintended to pravide flexible interoperable mechanisms to support fransparent and augmented lise

of digital resources in publishing, distributing, and consuming of digital movies, digital music, electronic books,
broadcasting, interactive games, computer software and other creations in digital form, in a way that protects
digital content and honours the rights, conditions, and fees specified for digital contents. It is also intended to
support specification of access and use controls for digital content in cases where financial exchange is not
part of the terms of use, and to support exchange of sensitive or private digital content.

Each REL Grant contains four elements;

a) Permission - this articulates what usage of the Digital ltem one user is providing to another.
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b) Condition - this articulate the constraint that the first user places on the second as a result of the use of
their Digital Item. Example: you can play my movie, in return for a payment of $1. This statement includes
the Permission "You can play my movie" and the condition "in return for $1".

c) Principle - this identifies exactly the User to who the Permission is being granted. i.e. "User XXX (You)
can play my movie".

d) Resource - this identifies exactly the Digital Item (or part thereof) for which a Permission is being granted.
E.g., "User XXX can play Item YYY (my movie)".

Fro ible Rights

Ex

Th
per
abl

ressions can be generated.

Rights Expression Language is intended to provide a flexible interoperable mechanism
sonal data is processed in accordance with individual rights and to meet the requirement for
b to express their rights and interests in a way that addresses issues of privacy and‘use of persg

to ensure
Users to be
nal data.

Theg standard Rights Expression Language is able to support guaranteedy end-to-end intefoperability,

cor
ext
the

MP
and
ma
of t

sistency and reliability between different systems and services. To do~so, it must offer rig
bnsibility in declaring rights, conditions and obligations, ease and persistence in identifying and
e with digital contents, and flexibility in supporting multiple usage/business models.

EG has developed its REL to meet the requirements it defined.MPEG recognizes that severg

User communities will need to modify the language to bettef-meet their specific needs. To fag
bping of the REL to these specific applications MPEG has developed a process of Extension a
he Language.

Th

includes development of new verbs and schematic.elements to improve efficiency in their speci

Extension process allows individuals to define €lements of the language specific to their 1

hness and
associating

| industries
ilitate easy
nd Profiling

eeds. This
fic domain.

MPEG has also developed the Rights Data Dictiohary to ensure the semantic interpretation of ngw verbs is

ungmbiguously understood to promote interoperability.

Th

Thi
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allo
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the

1.7

The Rights Data*Dictionary (RDD) comprises a set of clear, consistent, structured, integrated ar

ide

Profile process allows individuals to_select only the parts of the language applicable to their
5 optimises payload of Digital Items ahd computation requirements of MPEG terminals. MPEG
different applications require different levels of complexity and flexibility in the REL. The Profili
ws one community to select only'the elements they feel they need to meet a specific application

important to note that an Extension and Profile can be used concurrently to optimise the apy
REL to one specific application.

Part 6 — Rights Data Dictionary (RDD)

ntified Terms to support the MPEG-21 Rights Expression Language.

Th

which:farther Terms may be defined is also explained.

strueture of the dictionary is specified, along with a methodology for creating the dictionary. Thg

ppplication.
recognizes
ng process
need.

licability of

d uniquely

b means by

The Dictionary is a prescriptive Dictionary, in the sense that it defines a single meaning for a Term
represented by a particular RDD name (or Headword), but it is also inclusive in that it recognizes the
prescription of other Headwords and definitions by other Authorities and incorporates them through mappings.
The RDD also supports the circumstance that the same name may have different meanings under different
Authorities. The RDD specification has audit provisions so that additions, amendments and deletions to Terms
and their attributes can be tracked.

RDD recognises legal definitions as and only as Terms from other Authorities that can be mapped into the
RDD. Therefore Terms that are directly authorized by RDD neither define nor prescribe intellectual property
rights or other legal entities.
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As well as providing definitions of Terms for use in the REL, the RDD specification is designed to support the
mapping and transformation of metadata from the terminology of one namespace (or Authority) into that of
another namespace (or Authority) in an automated or partially-automated way, with the minimum ambiguity or
loss of semantic integrity.

The dictionary is based on a logical model (the Context Model) which is the basis of the dictionary ontology.
The model is described in detail in a normative annex to the specification. It is based on the use of verbs
which are contextualised so that a dictionary created using the model with it can be as extensible and granular
as required. An annex explaining how the model can be applied to generate new Terms is also provided.

7.8 Part7—DBigitalHtem-Adaptation{BlIA}
One of thg¢ goals of MPEG-21 is to achieve interoperable transparent access to (distributed) advan
multimedial content by shielding users from network and terminal installation, management

implementation issues. This will primarily enable the provision of network and terminal resources*on dem

ced
and
and

so that multimedia content can be created and ubiquitously shared, always with the agreed/contracted qudlity,
reliability apd flexibility.
Towards this goal, the adaptation of Digital Items is required. As shown in Figure 2¢{Digital Items are subject
to a resource adaptation engine, as well as a descriptor adaptation engine, which together produce [the
adapted Djgital ltems. The target for this part of the standard is to specify tdols that provide input to |the
adaptation jengine, so that any constraints on the delivery and consumption of.feSources can be satisfied, and
the quality pf the user experience can be guaranteed.
It is importgnt to emphasise that the adaptation engines themselves:are non-normative tools of Digital Ifem
Adaptation| However, descriptions and format-independent mechanisms that provide support for Digital lfem
Adaptation|in terms of resource adaptation, descriptor adaptatien) and/or Quality of Service management|are
within the gcope of this part of the standard.
DigitabJtem
Adaptation Engine
Resource
_ _ _ Adapted
Adaptation Engine ..
Digital Item ptati gi Digital Item
Description
Adaptation Engine
Scope of _— DIA Tools

standardization

Figure 2 — lllustration of Digital ltem Adaptation

7.9 Part 8 — Reference Software

Reference software is the first systems-related specifications in MPEG-21. The development of the Reference
Software is based on the requirements that have been defined for an architecture for processing Digital ltems.

7.10 Part 9 - File Format

An MPEG-21 Digital Item can be a complex collection of information. Both still and dynamic media (e.g.,
images and movies) can be included, as well as Digital Item information, metadata, layout information, and so
on. It can include both textual data (e.g., XML) and binary data (e.g., an MPEG-4 presentation or a still
picture). For this reason, the MPEG-21 file format inherits several concepts from MP4, in order to make 'multi-

14 © ISO/IEC 2004 — Al rights reserved


https://iecnorm.com/api/?name=b5c9a6d293e04d6fafbf28f6ffa07e3b

ISO/IEC TR 21000-1:2004(E)

purpose' files possible. A dual-purpose MP4 and MP21 file, for example, would play just the MPEG-4 data on
an MP4 player, and would play the MPEG-21 data on an MP21 player. A 'resource map' allows the inclusion
of multiple referenced resources in the same or other files, and for systems-level management of those
resources (e.g., consolidating them into one file, or file compacting). The DID and resources can also be
protected.

7.11 Part 10 — Digital ltem Processing (DIP)

The Digital Item Declaration Language, as it is currently standardized, is an XML language for defining a
Digital Item. This implies that a Digital Item Declaration is, as it should be, a static declaration. Digital ltem

e
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The standardization of Digital Item Processing allows interoperability at the processing level\Fhg main idea
behind the Digital ltem Processing Architecture is that, on receipt of a DID, a list of DI Methods that can be
applied to the Digital Item is presented to the User. The User chooses one Method that is then executed by
the[DIP Engine.

7.12 Part 11 — Evaluation Methods for Persistent Association Technologies

Thip Technical Report documents best practice in the evaluation of persistent association techndlogies, i.e.,
technologies that link information to identify and describe content using the content itself. This pgrt does not
corftain any normative behaviour.

The purpose of this part is to allow evaluations of such technologies to be conducted using ja common
methodology rather than to standardise the technologies themselves. This is intended to give copfidence to
thoge relying on the technologies that the results are:

— | Appropriate tests of the technology that will predict performance under real-world conditions
— | Comparable with results obtained from othePtests conducted using the same methodology.

Thip Technical Report focuses on the evaluation of two classes of technology: watermarks and fingerprints
whe¢n applied to audio. It is expected that' the scope of this Technical Report may be enhanced n future to
coMer other media types including stillpictures.

713 Part 12 — Test Bed for MPEG-21 Resource Delivery

Thip part provides a (software-based) test bed for (i) the delivery of scalable media delivery, and (ii)
testing/evaluating this-scalable media delivery in streaming environments (e.g., by taking into account varying
netvork environments):

7.14 Part 13.~Scalable Video Coding

Ong¢ impartant application requirement in the MPEG-21 multimedia framework is efficient and seamless
scdlable coding. This means that compression efficiency should not be inferior when comparged to non-
scalable coders. Further cr‘alnhilify should—include different dimensions: f:pnfinl7 fnmpnrnl, SNR and
complexity. Even though this had been a goal in the development of previous MPEG standards, it has not
been achieved in a generic sense, because of sacrifice in performance. Hence, technologies such as wavelet
coding which inherently possess scalability features can be potential candidates to achieve this objective, if
their performance matches the state of the art.

A video coding technology providing flexible scalability of a single bitstream allows seamless integration of
servers, heterogeneous networks, terminals, acquisition and storage devices which have different
characteristics in the MPEG-21 multimedia framework. Examples of potential applications that can benefit
from such improved scalable coding technologies are: video over the internet, video over wireless LANs, video
over mobile systems for live broadcasting, specific video object decoding and conversational video services
such as video telephony and video conferencing, multi-channel content production and distribution,
surveillance-and-storage applications, and layered protection of contents.
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Moreover, the new highly efficient scalable technologies follow an open loop approach (without recursion of
frame-to-frame prediction). This overcomes the problem of error propagation effects which often occur when
previous video coding standards were used in network environments with data losses. In addition, the effect of
transmission losses can be minimized when unequal error protection is applied to parts of the scalable stream
according to their respective relevance. When transmitted over networks with QoS support, a similar effect
can be achieved by assigning higher priority to base layer parts of scalable streams which represent the video
signal with a guaranteed minimum quality.

Other requirements which may be interesting are:

— A unique scalable solution serving broad range of rates, qualities and formats, potentially extending the
definition of conformance points

— Support for complexity scalability by limiting the impact of incomplete decoding, allow to break| decoding
at any|point to achieve a high degree of freedom in the design of complexity-scalable decoders.

— Tempgral random access in both streaming and storage related applications. For storage, as further
requirgments, reverse play, fast forward/reverse, efficient editing and coding of manipulated frames.

The most |important application requirement is scalability which allows arbitraryscombinations of spatial,
temporal gnd SNR dimensions. Such functionality would improve transmiss§ion over variable-bandwjdth
networks, [storage and different-capability display devices. Multicast/broadcast over variable-bandw|dth
networks npight be seen as potential major application, also in combination/with storage on servers or in hgme
networks @r for surveillance applications. Environments with "encoding)once, decoding multiple timeg at
various rates and resolutions" paradigm would be very cost-effectives However, it is important that scalgble
coding doegs not impact rate-distortion performance and complexity when compared to state-of-the art single-
layer coddrs. Efficient scalable representations can easily provide QoS capabilities, regardless of |the
provisions pffered by the network. This will complement other MPEG-21 technology such as DIA.

8 MPEG-21 Achievements

8.1 Intrgduction
This clausg lists those MPEG-21 parts, introduced in Clause 7, that have already reached Final DOraft
International Standard (FDIS) or Technical Report (TR) status, obviously excluding this document (ISO/|[EC

21000-1). For each part, the goal and,the rationale are listed. Consequently, the resulting key concepts and
basic apprgach are presented.

8.2 ISO/JIEC 21000-2: Digital Iltem Declaration (DID)

8.2.1 Goal

1

To establish a uniform and flexible model and interoperable representation schema for defining Digital Item

8.2.2 Ratieniale

Within any system (such as MPEG-21) that proposes to facilitate a wide range of actions involving Digital
Items, there is a strong need for a concrete representation of any individual Digital Item. Clearly there are
many kinds of content, and probably just as many possible ways of representing it. This presents a strong
challenge to design a powerful and flexible model for Digital Items that accommodates the many types of
content, as well as any and all new forms it may assume in the future. Such a model is only truly useful if it
yields a schema that can be used to unambiguously represent and interoperably communicate about any
Digital Items defined within the model.
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8.2.3 Key concepts and basic approach

The purpose of the Digital Item Declaration (DID) specification is to describe a set of abstract terms and
concepts to form a useful model for defining Digital ltems. Within this model, a Digital Item is the digital
representation of an Asset, and as such, it is the thing that is acted upon (managed, described, exchanged,
collected, etc.) within the model. The goal of this model is to be as flexible and general as possible, while
providing for the “hooks” that enable higher-level functionality. This, in turn, will allow the model to serve as a
key foundation in the building of higher-level models in other MPEG-21 elements (such as Identification &
Description or IPMP). This model specifically does not define a language in and of itself. Instead, the model
helps to provide a common set of abstract concepts and terms that can be used to define such a scheme, or

to perform mappings between existing schemes capable of Digital Iltem Declaration, for comparison

purposes.

The DID technology is described in three normative sections:

Model: The Digital Item Declaration Model describes a set of abstract terms and concepts to fo
model for defining Digital Items. Within this model, a Digital Item is the digital representation @
and as such, it is the thing that is acted upon (managed, described, exchanged; collected, etc
model.

Representation: Normative description of the syntax and semantics of €ach of the Digital ltem
elements, as represented in XML. This section also contains (seame non-normative ex
illustrative purposes.

Schema:Normative XML schema comprising the entire “grammar of the Digital Item
representation in XML.

The following subclauses describe the semantic “meaning” of the principle elements of the I
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tlaration Model. Please note that in the descriptions’below, the defined elements in italics are
Linambiguous terms within this model.

3.1 Container

pntainer is a structure that allows itemis and/or containers to be grouped. These groupings of it

tainers can be used to form logical packages (for transport or exchange) or logical s
anization). Descriptors allow for'the “labelling” of containers with information that is appropr

nould be noted that a container itself is not an item; containers are groupings of items and/or cor

3.2 Item

item is a grouping of sub-items and/or components that are bound to relevant descriptors.
tain information about the item, as a representation of an Asset. Items may contain choices,

ne choices). An item that contains no sub-items can be considered an entity -- a logically indivi
item, that does contain sub-items can be considered a compilation -- a work composed of

pose of the grouping (e.g. delivery instructions for a package, or category information for a shelf).
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The relationship between items (as defined in ISO/IEC 21000-2) and Digital Items could be stated as follows:
items are declarative representations of Digital Items.

8.2.3.3 Component

A component is the binding of a resource to all of its relevant descriptors. These descriptors are information
related to all or part of the specific resource instance. Such descriptors will typically contain control or
structural information about the resource (such as bit rate, character set, start points or encryption information)
but not information describing the “content” within.
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It should be noted that a component itself is not an item; components are building blocks of items.

8.2.3.4

Anchor

An anchor binds descriptors to a fragment, which corresponds to a specific location or range within a resource.

8.2.3.5

Descriptor

A descriptor associates information with the enclosing element. This information may be a component (such
as a thumbnail of an image, or a text component), or a textual statement.

8.2.3.6

A conditiorn
inclusion. |
predicate

combined @s a disjunction (an OR relationship) when determining whether to include the-element.

8.2.3.7

A choice d
a choice ar

8.2.3.8
A selection

the selectig
unresolved

8.2.3.9

An annotaf]
adding to t

8.2.3.10

An assertid
for some n

Condition

Uultiple predicates within a condition are combined as a conjunction (an AND relationship).
can be negated within a condition. Multiple conditions associated with a given element

Choice

bscribes a set of related selections that can affect the configurationnof,an item. The selections wi
e either exclusive (choose exactly one) or inclusive (choose any number, including all or none).

Belection
describes a specific decision that will affect one ormore conditions somewhere within an iten

n is chosen, its predicate becomes true; if it is not<chosen, its predicate becomes false; if it is
, its predicate is undecided.

Annotation

on describes a set of information abolt another identified element of the model without alterin
nat element. The information can take the form of assertions, descriptors, and anchors.

Assertion

n defines a full or partially configured state of a choice by asserting true, false or undecided val
imber of predicatesiassociated with the selections for that choice.

describes the enclosing element as being optional, and links it to the selection(s) that affecy i

Any
are
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h. If
left
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gure 3 — Relationship of the principle elements within the Digital Identification Declaratig

3.11 Resource

psource is an individually identifiable Asset such as a video or audio clip, an image, or a textu

burce may also potentially be acphysical object. All resources must be locatable via an un
ress.

3.12 Fragment

agment unambiguously designates a specific point or range within a resource. Fragment may |
b specific.

3.13 Statement

tatentent is a literal textual value that contains information, but not an Asset. Examples of likely
ude’ descriptive, control, revision tracking or identifying information.

8.2.

Ap

3.14 Predicate

redicate is an unambiguously identifiable Declaration that can be true, false or undecided.

bn Model

al Asset. A
ambiguous

e resource

statements

Figure 3 shows the most important elements within this model, how they are related, and as such, the
hierarchical structure of the Digital Item Declaration Model.
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8.3 ISOJ/IEC 21000-3: Digital Item Identification (DII)

8.3.1 Goal

To enable the unique identification of Digital ltems, different Digital ltem Types and metadata schemes for
describing Digital Items.

8.3.2 Rationale

The unique identification of Digital ltems and the ascription of metadata to Digital ltems, are crucial elements

in many aplplications within MPEG-21s domain and have been successfully used in many areas. For exan

ISBNs®) ar
books. Thi

used in the book industry in conjunction with a set of metadata to uniquely identify and desc
has enabled publishers and booksellers to manage their stock as well as customers'to eg

search and purchase books, especially in eCommerce transactions. Similar applications in therdigital w
are similarly dependent on unique and persistent (see Subclause 7.12) identification of Digitalitems and t
parts and the ability to associate well-formed metadata with such items.

Furthermo

e, to allow the identification of Digital ltems themselves, DIl needs to enable/the association

ple,
ribe
sily
prid
heir

bf a

“related idéntifier” with a Digital Item (or part thereof). This latter concept is necéssary to, for example,
associate iflentifiers to intellectual property rights related to Digital Items (e.g., an1SWC9)

As common types of Digital ltems emerge, DIl provides a means to identify-which type of Digital ltem a Digjital
Item is.

8.3.3 Key concepts and basic approach

DIl works in close conjunction with the Digital Iltem Declaration. Lahguage as provided in Part 2 and providgs a
set of XML elements that allow the inclusion of content identifiers and DI type identifiers into Digital Ifem
Declaratior}s.

In addition,| DIl uses the XML namespace mechanism-to allow the identification of metadata schemes that fan
be used to|describe Digital Items.

8.4 ISO/JIEC 21000-5: Rights Expression Language (REL)

8.41 Goal

To establish a well-structured, flexible language for the unambiguous and machine-interpretable expressiop of
permissions

8.4.2 Rationale

If a User ig to honour another User's intellectual property rights and other interests in a Digital Item, the first
User need$ a way to understand the permissions that the second User has given him with respect to fhat
Digital ltem~To accurately communicate this understanding between Users, an unambiguous REL| for
expressing the permissions is needed. To enable Users to ufilizeé machines 1o help them honour intellectual

property rights and other interests, the REL must be machine-interpretable. The REL must also be well-
structured and flexible, flexible so that it can be used to express a wide variety of permissions and well-
structured so that, when it is used to express a wide variety of permissions, the semantics of the structure of

each expre

ssion is still clear.

5) Internati
6) Internati
20

onal Standard Book Number
onal Standard Work Code
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8.4.3 Key concepts and basic approach

The REL adopts a simple and extensible data model for many of its key concepts and elements. The REL
defines conceptually abstract elements to represent the following four key concepts:

— Principal: represents the identity of a participant (such as a person or device) involved in activities relating
to granting or consuming rights.

— Right: represents an act (such as playing or printing) usually in the sense of permitting the performance of
that act.

— | Resource: represents an object that may be used (such as a piece of multimedia content, a digital item, a
web service, a name, or an email address).

— | Condition: represents terms, conditions, or obligations and can be used to constrain the gxercise of
permissions.

These four conceptually abstract elements represent the concepts that are usedto convey rights. |In practical
usg, concrete elements are derived from these conceptually abstract elements-to define specific ipstances of
thepe key concepts. It is these concrete elements that actually appear in Rights Expressions.

Fodr of these concrete elements (one derived from each conceptually-abstract element) can come|together to
form a primitive grant, which, in general terms, conveys to the idéntified Principal permission to perform the
identified Right over the identified Resource if the identified Conditions are satisfied. Figure 4 illqystrates the
badic structure of a primitive grant (the conceptually abstract elements would be replaced with concrete
elements of the appropriate type):

grant

principal

right

resource

condition

Figure 4 — Structure of a Grant

REL also’ provides mechanisms for defining and referencing variables to construct non-primitive grants,
grants thatusually convey many related permissions at once. For instance, by using a variable in place of the
corlceptually abstract principal element, a non-primitive grant can convey permission to each|of several
Primei i ; i i

While a grant is more complete than, for instance, a Principal, it is not a complete Rights Expression that can
be transferred unambiguously from one User to another. A full Rights Expression is called a License. A
typical License consists of one or more grants and an issuer element. The issuer element can contain a
principal or a Signature to identify the User who issued the License; the latter option (Signature) is useful to
address trust and authentication issues and to ensure License integrity. The issuer element can also contain
details relating to the issuance of the License (for instance, the time it was issued or the mechanism by which
it might be revoked). The following figure illustrates the structure of a simple License that contains a single
grant and is issued by a single User:

© ISO/IEC 2004 — All rights reserved 21


https://iecnorm.com/api/?name=b5c9a6d293e04d6fafbf28f6ffa07e3b

ISO/IEC TR 21000-1:2004(E)

In addition

resource, and condition, the REL provides several concrete €lements that can be used in place of th
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ISO/NIEC 21000-6: Rights Data Dictionary (RDD)

Goal

license

grant

principal

right

resource

condition

issuer

Signature

details

Figure 5 — Structure of a License

to the defining the structure of Licenses down to the onceptually abstract level principal, rig
y abstract ones in real Licenses. The REL also allows others to extend the language by defir

nd the types of concrete elements they may“contain. An extension and a profile can be u
y to optimise the applicability of the REL.te‘one specific situation while preserving the option
ility with other tools and systems.

a set of clear, consistent, structured, integrated and uniquely identified Terms to support
Rights Expression Llanguage (REL), ISO/IEC 21000-5 and to support the mapping of Terms fi
mespaces.

recognised that there is a need for semantic standards in the area of digital rights managem
e unambiguous semantics essential for the Rights Expression Language, but their lack has begq

hts,
ese

ing

concrete elements and to profile the language by specifying additional rules on the structurg of

sed
for

the
om

ent.
na

tor of progress towards interoperability in that there can be no satisfactory way of exchanging @

ata

between d

fferent proprietary digital rights management applications. With such semantic standards every

communication will depend on imprecise and unmaintainable many-to-many semantic mappings. This will be
costly and de-incentivising for rights holders, who will have to bear the cost. In turn, this will damage the
interests of DRM companies that will depend on a plentiful supply of interoperable content (interoperable
because it is identified and described in a consistent manner). In short, for everyone involved, the cost of
maintaining communications between proprietary applications without a standard semantic layer will be
unsupportable.
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8.5.3 Key concepts

8.5.3.1 RDD Database

Th

e tool containing the RDD Dictionary and supporting its maintenance.

8.5.3.2 RDD Dictionary

Th

8.5/3.3 RDD System

A slystem comprising the RDD Dictionary, the RDD Database and the specifications contained-in A

8.5|3.4 RDD Registration Authority

Th

8.5{3.5 Term

Te

A Tlerm is the basic unit of the RDD Dictionary structure. Terms have up to twelve standardised attr,

8.5{3.6  Rddldentifier

Rd

8.5|3.7 Headword

Au

8.5|3.8  Term Description

Te
Te

8.5|3.9 The Context)Model

Th

“BdsicTermSet”)- with associated Classes and RelatingTerms whose application to a specific
ContextType-—results in the definition of a Family group of new Terms with DerivedMes
ParntlyDerivedMeanings.

He&dword is defined in the RDD Dictionary as-*The primary, human-readable Name of a Term acc

e Terms and their TermAttributes defined according to this Standard.

1:2004(E)

¢ Registration Authority appointed to administer this Standard.

fim is defined in the RDD Dictionary as “A semantic element with a*defined Meaning and an Rd

jldentifier is defined in the RDD Dictionary as “the unigue Identifier of a Term in the RDD Diction

ority”.

I:Description is defined imthe RDD Dictionary as “A natural language Description of the Mg

fundamental-building block of the RDD Ontology. The ContextModel defines a group of five

nex A.

didentifier”.
butes.

ary”.

brding to its

aning of a

Terms (the
ActType or
nings and

8.5.3- 10— Family

Family is defined in the RDD Dictionary as “A group of Relationships that determine attribute inheritance from
one Term to others according to the ContextModel”. There are two Types of Families of Terms: ActionFamily
and ContextFamily.

8.6 ISOJ/IEC 21000-7: Digital ltem Adaptation (DIA)

8.6.1 Goal

To

define description tools to enable and enhance the adaptation of Digital ltems.

© ISO/IEC 2004 — All rights reserved
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8.6.2 Rat

ionale

As the number of networks, types of terminals and content representation formats increase, interoperability
between different systems and different networks is becoming a greater challenge. Common devices such as
personal computers, televisions, and mobile devices support a variety of different multimedia content
representation formats, and vary in their display capabilities, processing power and memory capacity.
Furthermore, the networks that these devices are connected to are often characterized by different capabilities
and conditions. Additionally, user preferences and other factors of the usage environment must also be
accounted for to enable the delivery of personalized services. Given this complex and dynamic usage
environment, it becomes necessary to have a standardized description of the usage environment, as well as a

set of standardized tools that enable the scaling of resources and, in general, the adaptation of Digital Item

8.6.3 Key
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categories
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termin
descri
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f concepts and basic approach

Iltem Adaptation tools are clustered into eight major categories as illustrated in_Figure 6.
are clustered according to their functionality and use for Digital ltem Adaptation:;Common tg
Hepicted in the centre of the diagram are the Schema Tools and Low-Level Data Types.

specify some basic data types that can be used generically by several DIAfools.

bl capabilities, network characteristics and natural environment characteristics. These tools pro
ptive information about the various properties of the usage envirdbnment, which originate from Ug
bmmodate, for example, the adaptation of Digital Items for transmission, storage and consumpti

tion architectures based on tools specified within 4SO/IEC 21000 and ISO/IEC 15398, am

escribes the syntax — in most cases, the high level structure — of a binary media resource. Us
bonding description using editing-stylezoperations such as data truncation and simple modificati

urth category of tools is referreddo’as Terminal and Network Quality of Service. The tools speci
category describe the relatiopship between QoS constraints (e.g., on network bandwidth ¢
Bl's computational capabilities), feasible adaptation operations satisfying these constraints

ated media resource qualities that result from adaptation. This set of tools therefore provides
to trade-off these_parameters with respect to quality so that an adaptation strategy can
hted and optimal adaptation decisions can be made in constrained environments.

niversal Constraints Description Tools form the fifth category of tools, which enables the possil
Cribe limit and-optimization constraints on adaptations.

kth category is referred to as Metadata Adaptability. This tool specifies hint information that carj
b réduce the complexity of adapting the metadata contained in a Digital Item. On the one hand t

am Syntax Description tools comprise the third major category of Digital Item Adaptation tools.

S.

he
all
he

bls provide root elements and referencing mechanisms for all DIA descriptions, ‘while the low-lgvel

st major category is the Usage Environment Description Tools, whigh_ include User characterisfics,

ide
ers,
bN.
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pdfaor filtpring and Qr‘aling and on the other hand for intpgrating XMI _instances

— For Session Mobility, the seventh category of tools, the configuration state information that pertains to the
consumption of a Digital Item on one device is transferred to a second device. This enables the Digital
Item to be consumed on the second device in an adapted way.

— Finally, the eighth category of tools is referred to as DIA Configuration Tools, which provides information
required for the configuration of a Digital ltem Adaptation Engine.
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Figure 6 — Overview and Organisation of Digital Item Adaptation Tools

Acgording to the DIA model shown in:Figure 2 in Subclause 7.8, a Digital ltem is input to a Digital Item
Adaptation Engine. The Adaptation Engine can modify the input Digital Item by adapting the rdsources or
metadata within the Digital ltem or*the declaration of the Digital Item to the usage environment. Additionally,
the|identifiers and rights expressions pertaining to the adapted Digital ltem need not be the sanfe as those
pertaining to the input Digital\ltéem. The DIA specification deals with adaptation, but specifically does not
address the relationship of rights and permissions to adaptations. The relationship of rights and pefmissions is
to he addressed in an amendment to ISO/IEC 21000-7. It is expected that users ISO/IEC 21000-7 will register
terms describing theif specific adaptations with the Registration Authority described in ISO/IEC [21000-6 in
order to provide intéroperability.

9 | Highlights of the MPEG-21 Parts under Development

9.1 ~JIntroduction

This clause gives a more detailed insight in the MPEG-21 parts that are currently well advanced in MPEG-21.
For each part, the goal and the rationale are listed. Consequently, the resulting key concepts and basic
approach are presented.

9.2 ISOJ/IEC 21000-10: Digital Item Processing

9.21 Goal

To provide tools that allow Users creating Digital Items to provide other Users suggested mechanisms by
which they may interact with that Digital Item. This extends to methods for creating, altering, interacting with
and consuming elements of the Digital Item.
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9.2.2 Rationale

One of the important aspects related to concept of the Digital Item is that the Digital Item Declaration (see
Clause 7.3) is a static declaration of only the information (structure, resources and metadata) in the Item; in
the declaration itself there is no implied processing of that information. This is important as it contrasts with e.qg.
HTML based Web pages where the presentation of the information is intermingled with the information itself.
While the separation of the information from the usage of the information in Digital Items has significant
advantages (different Users can receive very different presentations of information), it also means that on
receipt of the static declaration, a User has nothing that indicates how the information should be processed.

Item; requpsting IPMP and Rights processing of the DI; downloading and presenting individual media
resources;|and performing tasks ("methods") that an author requires for a particular DI. Whilexmuch of Digital
Item Processing is still in the early stages of consideration, the last aspect mentioned (Digital ltem Methads,
DIMs) has peen identified of particular importance to Digital ltem usage and defined in more detail.
The concept of Digital Item Methods is that, on receipt of a Digital Item, a User will. have available a "lisf' of
processes ["methods") that can be applied to the Digital ltem. These methods provide a mechanism for a User
(author, puplisher, distributor, etc) to specify a preferred set of procedures by which the DI should be hand|ed.
A simple illustration of this functionality would be a music album DI with an “Add Track” method. The method
would allow a User to add a new track to the DI in the preferred format-of the DI (i.e., in the correct placg in
y and with the correct descriptors). MPEG intends the methods to be run on a method engine
(called the|Digital Item Method Engine, DIME), which supports standard base operations (Digital ltem Bpse
ions, or DIBOs; analogous to the standard library of functions of a programming language). Users |will
be able to freate methods for their Digital Items from these base’operations and using a standardised syntax
(Digital Iterh Method Language, DIML).

The DIML |s based on the third edition of ECMAScript{1]. This provides lexical conventions and syntactical
structure, flow control structures (i.e. if/then, while, etc.), primitive data types (String, Boolean and Integer),
composite |data types (objects and arrays), standard arithmetic, logical and bitwise operators, excepfion
handling, efror definitions and support for Regular Expressions.

In the DIP|context, the ECMAScript host_environment is the MPEG-21 Peer (or more precisely the DIME).
DIML extends ECMAScript by defining-additional object types, global object properties, and functions that|are
standardis¢d by MPEG-21 DIP. Additional object types defined in DIML represent such things as a DID
document, IDIP exceptions, resource status, and the object map. The object map is required to map from DID
elements, fo objects with semantic significance to a particular DIM (or DIMs). For example, an Iltem element in
a DID can be mapped to a Music Track object, which is understood by an Add Track method.

Additional properties .of the global object defined in DIML include a reference to the current DID documnjent
object.

Additional functions defined in DIML include the standardized set of DIBOs. MPEG-21 DIP specifies [the
normative $yntax and normative semantics of each DIBO (the “what”), but does not mandate how an MPEG-
21 Peer might implement those semantics (the "how”). Any given Peer will be expected to provide some base
level of functionality, for example to “play” a resource. The DIBOs provide a standard interface for a DIM
author to access this functionality of the Peer. The standardized semantics of the DIBO indicate the generic
functionality that must be provided by an implementation of a DIBO. However, the manufacturer of the Peer is
free to implement the DIBO to provide that functionality as they wish. The standardized DIML and DIBOs
provides for interoperability of DIMs, yet the freedom to implement DIBOs still allows for such things as
competition among manufacturers of MPEG-21 Peers, and MPEG-21 Peers suited to specific purposes.

The current set of DIBOs specified can be placed in to one of the following categories.

— Operations that manipulate the DID at the XML level, such as inserting or removing elements, setting the
value of an element attribute.
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Operations that manipulate the state of a DI, such as setting the state of selections within a choice.

Operations that are representations of or associated with an RDD verb, such as play.

Digital Item extension Operations, DixOs extend DIP to allow optimal execution of more complex tasks. The
means for invoking a DIxO from DIML is normatively specified, however the actual language used to
implement a DIxO is not normative. Currently DIxOs are restricted to being able to call the DIBOs only, and
hence a binding for the DIBOs is required for the language in which a DIxO is implemented. In addition an
execution environment for the DIxOs implemented in a given language needs to be specified. Currently the
DIP working draft version 2 includes a Java binding for the DIBOs and a specification of a Java execution

en\

ironment for Java DIxQs J-DIx0Os
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1 Goal

provide an objective and rigorous framework for the assessment of Persistent Association Tech
ing out a framework for guiding the assessment process. Within, that framework,
bmmendations detailing best practice in undertaking the various aspects of an assessme
Sing standardised testing methodologies wherever possible.

2 Rationale

eneral task that has been widely addressed with numerots technologies concerns the linking
ns with metadata. By far the most widely deployed approach to date involves juxtaposing me
tent elements — either within file formats or databases.“ However, these approaches are “fragi
the link between content and metadata can easily*be deleted or otherwise lost. This has
elopment of families of “Persistent Association Technologies” (PAT) that can provide a degree ¢
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two main categories of watermarking and fifigerprinting. In recent years there have been somsg
es where PAT has been assessed and/ordeployed in commercial applications. In tandem with
been significant debate — especially-0n engineering issues — and some considerable prog
hniques used to assess PAT in avariety of application scenarios. In some cases PAT hg
ellent solutions and in other cases-results have been less positive.

b have worked with PAT(development, assessment or deployment and to set out this experieg]
efit of others performing, similar tasks. Presently, the focus of contributors to this effort has bg
audio applications, However, this document is has been deliberately structured in such a way
tributions on video.or still image technologies could readily be incorporated.

3 Key concepts

31 Application Framework

ilst‘the requirements of PAT and of its assessment in different applications may differ

significant
this, there
ress in the
s provided

ractitioners
nce for the
en on PAT
that future

there are

nonetheless many generic factors that can and should be assessed or considered in a structured way. These
factors have been set out to form a framework for approaching the assessment task.

9.3

3.2 PAT Parameters

Key parameters of PAT have been identified for assessment, as:

Fingerprint Size;

Watermark Payload;
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Granularity;

Perceptibility;

— Robustness;

— Reliability; and

— Computational Performance.

There is nmeed—to—consider—the pcl’funnal rce—trade—offthat-occurs—as—these parameters—are vared— he
document gets out a description of these factors along with detailed recommendations for assessing themms
9.3.3.3 ssues in PAT

There are issues in PAT, in particular the resistance to malicious attacks, scalability and interactions betwgen
different PAT systems. The document provides some information on these issues.

9.3.3.4 Practical Testing

Constructirjg a practical test environment complete with test items, impairment\tdols, and automation tools s a
considerable engineering exercise. The document sets out advice and guidelines on these topics.

9.4 ISO/IEC 21000-12: Test Bed for MPEG-21 Resource Delivery

9.41 Goal

To providg a platform for evaluating standards within the,'MPEG-21 framework in the context of varipus
resource delivery technologies and scenarios.

9.4.2 Rationale

In order to|enable maximum use of its standards WG11 encourages the exploitation of synergies among|the
different MPEG specifications. ISO/IEC.21000-12 will deliver this synergy beyond MPEG-21 by providing a
platform fof the integration and evaluation'of MPEG technologies in the context of media resource delivery.
9.4.3 Key Concepts

The Test Bed is designed fof assessment of the performance of scalable video codecs in a streaming
application|and can be extended to a generic environment for the evaluation of resource delivery technologies
over unreligble packetsswitched networks. Currently, the test bed is designed for testing and verification of|the
following tdchnologies in a dynamic environment:

— MPEG-21 Digital Iltem Declaration;

MPEG-21 Digital ltem Adaptation;
Scalable video and audio coding technologies;
MPEG-4 delivery using the Internet Protocol; and

MPEG-2/4 IPMP compliant content protection technologies.

It is important to note that the Test Bed is an informative implementation of how various MPEG technologies
which can be integrated into a working system for testing and verification purposes. The specific
implementation of MPEG technologies used in the Test Bed represents only one way of achieving this
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integration and is not part of the normative standards of respective technologies, unless they are part of the
reference software of the corresponding MPEG standards.

The Test Bed is mainly composed of three pieces of software:
— Server,
— Client, and

— Network emulator.

A schematic overview of the Test Bed is illustrated in the figure below.

In particular, the network emulator allows the user to specify network parameters such as channel|bandwidth,
pagket loss rate, network buffer size, delay, and jitter, in a network profile and controls the network condition
acdordingly in real time. The Test Bed employs different audio and video codecs far-representing the media
corftent and contains an MPEG-21 Digital Item Adaptation Engine that demonstrates MPEG-21 Network
Adaptation QoS mechanisms.
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Annex A
(informative)

List of Activities Related to the Multimedia Framework

A.1 Introduction

This annex gives a non-exhaustive list of activities related to the Multimedia Framework. The activities |are
grouped info four different categories:

— Standardised models and frameworks

— Current standardisation activities

— Forumis and consortia

— Specif|cations produced by forums and consortia

A.2 Standardised Models and Frameworks

A.2.1 CWA (CEN Workshop Agreement) 13699 “Modél for Metadata for Multimedia
Informatipn”

It defines the terms information resource, metadata anddmultimedia, comments on the nature of metadata and
explores the relationship between metadata and the-information to which it refers. A conceptual model| for
metadata fpr multimedia information resources was' elaborated based on three concepts: metadata clasges,

roles and

users, who| perform actions that apply equally, to both information resources and metadata. A life cycle mg
was descriped which can be applied either to an information resource or to its associated metadata
illustrates the phases through which.;anyinformation resource and its associated metadata may pass fi

creation
standardis

A.2.2 CW

It presents
into a) meg
respectivel
(framework

ctions. Three major roles were identified in the metadata model, creators, service providers

acquisition to retention)*or disposal. The Agreement recommended the development
d mechanisms for perférming actions on multimedia information resources and metadata.

A 13700 “Requirements for metadata for multimedia information”

a requirements taxonomy that identifies a set of basic general requirements. They are classi
tadata,. and b) facilities needed in association with metadata. The classifications are align
y, with“related concepts in the metadata model (metadata classes) and in the metadata framew

deeomposition into delivery, access, protocols, discovery and asset management

and
del
and
om

of

fied
ed,
ork
and

interoperal]

ility). Most of the identified requirements come from several application domains such as Re|

tail,

Services, Public Administration, Entertainment, Scientific and Cultural heritage, Publishing, Education and
Healthcare. Requirements from two application examples, audio-visual publishing and brokerage, are
described in more detail and the taxonomy is used to list requirements in real applications such as the Danish
Library use of Dublin Core metadata.

A.2.3 The Metadata for Multimedia Information Framework

It provided a structured classification of information and activities involving metadata for multimedia
information in early 1999; providing brief information on a topic, the specifications and standards being
developed, what consortia or research projects were actively working in a field and what reference material
(books, magazine articles and web sites) were relevant. The framework was never progressed to a CEN
Workshop Agreement since it was intended to be a “live” resource with constant updating. Another CEN/ISSS
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