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Since we last reported here on the work of EBU Project Group P/Meta, the Metadata
Exchange Scheme has been published in version 0.9 (to encourage user feedback).

This follow-up article describes what is expected to appear in version 1.0 of the
Scheme, to be published by Summer 2002 - what it will represent and how it will relate
to other metadata schemes, particularly those of the SMPTE and TV-Anytime. The
article identifies what should happen next to support implementation and use of the
Scheme, and describes some example transactions used in the P/Meta demonstration
at IBC 2001.

Context

The case for metadatais now well and truly made. Theindustry knows its value, led by the EBU/SMPTE Task
Force which reported in September 1998 — notably, in this context, the section on “wrappers and metadata’.
Since then, the SMPTE in particular has driven standards for the manufacturing industry, and TV-Anytime —
for media delivery to the consumer. There is now no doubt that the industry recognizes the significance of
metadata. What has been less clear within the industry has been how it goes about capturing and expressing its
reguirements for specific information transfers between parties. Although we have an abundance of dictionar-
ies and schemes, specific requirements are proving more elusive to capture. To address this gap, the P/IMeta
project was set up. The P/Meta scheme has been derived from actual business transactions; it is designed to
satisfy projected future needs, and it addresses the specific requirements for business-to-business (B2B) meta-
dataexchange. Further, itisclosely referenced to the SMPTE metadata standardization work.

In the P/Meta Version 1.0 Scheme, we are confident that we will have arich resource from which to satisfy all
the B2B metadata exchange needs of EBU members. But we don’t want to keep it to ourselves! It will be
made available to any interested party, smply by registering [1]. We are confident that it will meet most needs
of the professional media community, and we expect it to be reasonably stable. However, its boundaries will
not be cast in stone — it is extensible, and undoubtedly will be extended. In order to accommodate the inevita-
ble, we already have a change control mechanism in place to support the inclusion of new metadata attributes
and sets, and to communicate them.

The Scheme has been scoped to include both “traditional” and new media, and is code-based where appropri-
ate to support language independence.

Further, in developing the Scheme, we have used methods standard to the information industry — business
process analysis, data analysis, semantic and syntactic definition, validation, review and change management.
This approach gives added confidence to us, as users.

New work is leading towards support for the “metadata gateway” — from business to consumer (B2C) —
through collaboration with TV-Anytime.
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Project progress

This article builds on the outline of P/Meta published in EBU Technica Review No. 284 (September 2000) [2].
Since then the project has:

1) published the V0.9 scheme[1];
2) built ademonstrator and shown examples of P/Meta exchanges at |BC 2001 (see Appendix A);

3) created two XML Schema from different approaches, and is currently evaluating them in order to
determine a harmonized way forward;

4) contributed to the MXF metadata “ Geneva Scheme” and confirmed the requirement for the plug-in
interface for other appropriate metadata collections;

5) mapped P/Metato various other schemes, particularly those of TV-Anytime and the SMPTE;

6) tested the ability of the scheme to support arange of business-to-business transactionsin order to vali-
dateit;

7) made a proposal to the EBU International Statistics Network to develop extensions for their ESCORT
2.4 genre scheme [3] in close collaboration with the TV-Anytime Forum in order to meet the require-
ments for programme classification in both the professional and consumer domains.

The project is now focussing its work on final validation, publication and communication, and developing
ongoing support and maintenance arrangements for the Scheme.

Scope of the P/Meta Scheme

To recap, the EBU P/Meta Metadata Scheme V1.0 is a scheme for metadata exchange, comprising:
O aflat list of attributes complete with semantic definitions;

Q alist of transaction sets, each of which is built from attributes and other sets; each set has its own defi-
nition of purpose and content;

O alist of reference data (also known as “enumerated values’, “code values’ or “controlled value sets’)
for appropriate attributes;

O asyntax and notation for set construction which supports members' requirements for the assembly of a
logical set.

The Scheme deals with the logical content and the meaning of information, as distinct from the technicalities
of coding and protocols.

This article describes only the logical scheme — other workpackages in the project are addressing the require-
ments for unique identifiers (for material and editorial content) and technical exchange.

Scheme objectives

The key objectives of the Scheme are:
Q to support identification and recognition of material;

Abbreviations

AAF Advanced Authoring Format KLV (SMPTE) Key Length Value
B2B Business-to-Business MDD (SMPTE) Managed Data Dictionary
B2C Business-to-Consumer MXF (Pro-MPEG) Material Exchange Format
IBC International Broadcasting Convention SMPTE Society of Motion Picture and Television
ISO International Organization for Standardiza- Engineers (USA)
tion TVA TV-Anytime
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O to provide editorial and descriptive information;
O to establish the right to use material;
O toinform the user how to properly open and/or play back the material.

It should be possible to satisfy these objectives:
Q independently of the system platform of the implementing organization;
Q independently of the user’s human language — at least for the exchange of all coded values.

Who's exchanging with whom? - the dataflow

The inter-business dataflow model
initially developed by the P/Meta
project had three trading entities:
content creator, content distributor
and content archive. The “con- B2B
sumer” entity was acknowledged 4 :
from the outset, but declared to be : B2C
out of scope (see Fig. 1). :

Content Content
Creator > Distributor

However, an extension to support
the interface to the consumer Archive Consumer
domain is now being developed in
collaboration with  TV-Anytime
(which delightfully terms the pro-

fessional domain as the TV-Any- Figure 1
time “back office’!). P/Meta business-to-business (B2B) dataflow model

P/Meta Scheme - what it is and what it is not
P/Metais ...

O auniversa standard for metadata exchanges between professional media organizations;

O adefinition of common meaning to the data fields and values that most broadcasters use in order to
enabl e exchanges,

O designed to be flexible and suitable for use in awide range of broadcasting activities,
O bath language and system independent;

Q ajoint development by EBU members on a not-for-profit basis;

O ascheme that makes use of other standards where possible, e.g. 1SO country codes.

P/Meta supports ...

Q defined metadata for identification, description, discovery and use of content in B2B transactions;

Q the exchange of metadata — which will typicaly be separate from, but may be embedded in, a pro-
gramme stream or file;

O implementation on any appropriate platform, using XML or KLV (or any other appropriate coding)
“onthewire’. It isexpected that P/Metawill be implemented using both XML and KLV.

P/Metais being extended to include the data required by the consumer domain from the professional domain —
as specified by TV-Anytime.
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P/Meta is not ...
O concerned with the transfer of the mediaitself;
Q adefinition for the storage of metadata;

O adefinition of the exchange file format or mechanism.

P/Meta does not support ...
O storage of information — it is not a database scheme.

This is an important distinction. P/Meta attributes can be assembled into sets in any arrangement — and the
sets themselves arranged in any logical way that makes sense to the business. P/Meta attributes and sets are
not named, defined or determined in their mutual relationships in away that can ever satisfy requirements for
a storage scheme.

What is the relationship between P/Meta and other
information schemes?

P/Meta has devel oped beneficial relationships with a number of metadata schemes:

1) The SMPTE Metadata Dictionary [4] and Sets Registry, and the closely associated Material
eXchange Format (MXF) [5] with its Geneva Scheme for descriptive metadata;

2) TV-Anytime [6] — the mapping to its metadata requirements, and work to develop the Programme
Classification Scheme based on ESCORT 2.4 [3];

3) The EBU Project, P/FRA (Future of Radio Archives) [7]. A unilateral mapping has been provided
from the qualified Dublin Core [8] radio archive set to the P/Meta Scheme.

These three relationships are now discussed.

P/Meta, SMPTE and MXF

This section aims to clarify the relevant SMPTE, P/Meta and MXF scopes and offer a view on where the
respective approaches converge, and how they should be viewed together. The relevant roles and objectives
for the three activity groups are outlined here:

SMPTE — Metadata Dictionary & Sets Reqistry

O The SMPTE is a standards organization that has created the Metadata Dictionary (MDD) [4]. The
scope of the MDD dynamic document encompasses all the data elements considered relevant by the
industry (as determined by due process).

Q The SMPTE has started to create a Sets Registry, defining recognized groups of data elements for stor-
age or exchange. The Sets Registry will describe the business purpose and the structure of the sets that
can be used to support any transaction sets required for the exchange of metadata.

QO The SMPTE uses Key-Length-Value (KLV) as the structure for its data elements and sets.

QO The SMPTE intends to create an XML representation of all its data elements and sets.

P/Meta

QO The P/IMeta Scheme defines the attributes and transaction sets that have been identified to support the
exchange of media assets between EBU members as content creators, distributors and archives. The
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Meta project has defined and published this specification which comprises alist of attributes, particu-
lar coded values and meanings, and particular sets based on business knowledge and specific analysis.

Q The Attributes and Sets within P/Meta are expected to be further developed and validated to support
the required range of business transactions. Reference data sets are also being defined where neces-
sary.

Q Once validated, Attributes and Sets not provided by the SMPTE will be registered for inclusion within
the SMPTE MDD and Sets Registry. For clarity, mappings will be shown between P/Meta attributes
and SMPTE elements and sets already included by the SMPTE.

O The P/IMeta Attributes and Sets will also be rep-
resented in XML. Thiswork iscurrent. If P/Meta \
is required to be implemented using KLV represen-
tation, codes will be provided by the SMPTE MDD _/

and Sets Registry when the P/Meta Scheme has
been registered.

4 —1

MXF — Descriptive Metadata

O The MXF format will allow usersto take advantage of non-real-time transfers, and to package together
essence and metadata for effective interchange between servers and between businesses. MXF files
use KLV coding throughout, for flexibility and extensibility as defined by the SMPTE.

QO The MXF team has gathered its metadata requirements from other projects working on metadata trans-
fers (including MyTV, G-FORS, P/Meta, etc) and from the SMPTE Metadata Dictionary. This has
been defined as the default scheme (Geneva Scheme) within the MXF format specification suite.

O If another metadata scheme (other than the default Geneva Scheme) is to be used with MXF, this must
be fully defined, and must be linked to the structural metadata within the MXFfile, i.e. time tracks, etc.
The MXF file format permits any suitable additional scheme to be used in place of the default Geneva
Scheme — MXF can support multiple such schemes. (The Geneva Scheme has been submitted as a
Dynamic Standard within SMPTE provisions, such that the Scheme can be expanded with new ele-
ments, sets and even collections of sets, as needed in the future.)

O The MXF specification is a native KLV implementation. However, its descriptive metadata can be
translated and represented in XML using an XML Schema and dictionary to be provided in support of
exchange with computer systems.

P/Meta, MXF and SMPTE relationship

In summary, the relationship between P/Meta and MXF is expected to be only via SMPTE specifications and
dynamic documents. The P/Meta scheme will be fully incorporated within these SMPTE documents. The
MXF file format is conformant with SMPTE specifications; anything not within the SMPTE registries will be
registered before MXF is published as a standard.

The difference in scope between MXF and P/Meta can be summarized asfollows. The MXF format isintended
to alow the interchange of finished or “amost finished” material. It is not intended to be an authoring format,
capable of supporting the full requirements of storage — that is the role of AAF [9]. However, P/Meta has a
broader scope of metadata exchange between Content Producer, Distributor and Archive. It supports all busi-
ness transactions concerning material — even those required before any material exists!

P/Meta and TV-Anytime

TV-Anytime (TVA) has developed an enhanced dataflow model for the “content distributor” trading entity —
shown in Fig, 2. This shows the additional discrete functions now needed to support new media, as well as
traditional delivery, and the position of the B2C interface.

EBU TECHNICAL REVIEW - April 2002 5/1
R. Hopper



METADATA
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Figure 2

P/Meta dataflow model, extended to show the TVA Content Distributor entity

There are two areas of collaboration between P/IMeta and TV-Anytime: the mapping between the schemes at
the B2C interface, and development of a “programme classification scheme”, often known as the “genre”
scheme.

O Mapping

The P/IMetaview of the TV-Anytime future is that its metadata requirements create end-user demand to
“pull/push” data items through the interface between the professional and consumer domains. P/Meta
needs to know how many of these data items are also used to support the consumer, and how many of
those needed by the consumer are currently missing from the business-to-business scheme — and thus
potentially need to be added as part of content creation and delivery.

A draft mapping from P/Meta has been created for a selected TVA metadata set. This work indicates
that about 85% of TVA attributes can be supported by just 25% of the 200 or so P/Meta attributes.
This gives confidence that there is a specific purpose, internal to the professional domain, being served
by P/Meta; further, that its professional metadata offers substantial added value to the B2C metadata
gateway.

Further work is expected in continued collaboration with the TV-Anytime Forum to complete the defi-
nition of the mappings between the professional and consumer domains.

QO Genre Scheme

Mention has been made of the work done in identifying reference data (standard and coded values) for
many of its Attributes. A clear area of commonality is in the area of programme classification by
attributes such as “genre”. For consumers to find the programmes they want to watch, and for distrib-
utors and gatekeepers to monitor audience behaviour, it would be helpful to have a standardized set of
descriptorsin use across all B2B and B2C transaction interfaces.

Work on the programme classification reference data scheme, developed from the EBU's ESCORT 2.4
scheme [3], is now being progressed through the TV-Anytime Forum [6].

P/FRA - radio archive set

At the request of the EBU P/FRA Project [7], the archive metadata set for audio material (which was based on
qualified Dublin Core) was mapped to the P/Meta Scheme. This mapping was limited by its one-way relation-
ship. Further work isin hand to develop this un-directional mapping to support a full bi-directional semantic
exchange. When agreed, this work will be published by the EBU within the P/Meta V1.0 Scheme. The main
work of P/FRA has been published separately as EBU Tech 3293 [10].
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Working context of P/Meta

As aflat list of attributes, P/Meta has value in

METADATA

that it helps to define a common set of defini- Definition Layer Representation Implementation
tions for metadata items required for B2B Layer e
exchange, and a common format for the types o o
of data field that would hold that metadata. leta eta P/Meta
However, the real strength of PIMeta is the way Attributes | 55| XML schema | 5 Exchange
that it makes it possible to build P/Meta
attributes into powerful sets whereby much hitsE _
more information can be meaningfully con- Sets Va”‘;“;BZB
veyed. This alows a fairly limited number of e
attributes to be used in numerous combinations will exist
in order to provide a very flexible and accurate ;ae:aerve‘_;is here making use
means of putting together data about media of XML Schema
items.

Figure 3

This facility is made even more powerful by
defining common reference data values for the
P/Meta attributes, wherever this is practical to
do, so that users not only have a common understanding of the structure of the data they are dealing with, but
crucially its content as well.

How P/Meta will work

Having defined the structure of the P/Metadatain alogical sense, thereisaneed to redlizeit physically. There
are various ways in which this could be done, dependent on the technology to be used. But our current con-
centration is on producing an XML Schema (see Fig. 3). This, in turn, would provide a variety of XML ele-
ments that could be used to power real-life transaction interfaces similar to those envisaged in the IBC 2001
demonstration of P/Meta (see Appendix A).

What happens next with P/Meta?

The logical scheme has been developed in Workpackage 1. The mapping to related schemes and subsequent
validation thereby completes this workpackage. To be completed soon are tests with transactions from real
business use, feedback from the creation of XML Schema, and from broadcast technology tests (with embed-
ding in mediastreams). Version 1.0 of the logical scheme will then be made available by Summer 2002.

As mentioned aready, there is arequirement for “reference data’ — standard values, represented in a standard
way, so that they can be shared across schemes with a consistent meaning. In some cases, reference data are
aready available from existing internationally-agreed schemes such as the SO language, country and cur-
rency codes. These show the clear benefit to be won if asimilar approach is adopted for other reference data

i Richard Hopper is Principal Technical Strategist with the Media Data Group,
j BBC Technology. He is responsible for technical integration strategy for metadata,
engagement with relevant standards activities, and for defining the procurement speci-
fications to ensure conformance of systems with metadata requirements.

Mr Hopper graduated from Imperial College of Science & Technology, London, in 1966
and joined the BBC as a graduate trainee. He moved at an early stage into television
systems engineering for production and delivery. He led the Technology Group in BBC
Technology Consulting & Projects for several years, before moving into the Media Data
Group at its inception in 1997.

The Media Data Group’s commission is to provide coherent information support for
analysis and data modelling throughout the business life-cycle of programme produc-
tion, archive and delivery — from commission through to home consumption.

EBU TECHNICAL REVIEW - April 2002
R. Hopper

7711



METADATA
The work on XML Schemawill also be published as*P/Meta XML".

Memberswill then be ableto (i) define business-to-business exchange transactions that are appropriate to their
requirements, (ii) deploy P/Meta XML and (iii) implement applications.

The project asawholeiswider. Workpackage 2 has addressed requirements for unique identifiers for material
and editorial content, and Workpackage 3 is addressing requirements for the practical use of unique identifiers
and for technical exchange.

Proposals for management systems by which to register users and to provide support and maintenance, are
being devel oped in consultation with the EBU.
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Appendix A:
The P/Meta demonstration at IBC 2001

A good example of how P/Meta can be the basis for the future exchange of content-related information
between producers, archives and deliverers was given in the demonstration at IBC 2001. Fig. Al shows a
high-level system view.

This demonstration simulated the transfer of clips and metadata between four different organizations using a
purpose-built application, smulating real-life system functionality using actual screenshots.

Four organizations provided clips, metadata, and screen styles, in their local languages:

O NAA (in Dutch);

O BBC (in English);

Q SWR( in German);

O RAI (in Italian).
To show how P/Meta can facilitate the transfer of such information, visitorsto the EBU stand at IBC were able
to search, select and view the clips and metadata within one organization and simulate the delivery (a*push”

type transaction) to another. They were also able to edit some of the metadata for an item to personalise the
demonstration.

The demonstration was in three parts, with each part showing a different aspect of the P/Meta exchange. Users
could choose between:

Q the simple transfer of aclip and its accompanying metadata;

P-Meta System Diagr ms
Organisation & (Dutch) /
< s [ — Filter KQ_/'\‘;)
npp':: e Apptct Organisation C (German)
. %mi.‘,':;fc = Ln.,p.ic.mi.,r

T T
/
Data C

SEY TR
Data &

%.\

' )

Organisation B (English)

— [_/—\
ek Applet B

TR Filter .
B Applet D e Application)

1”—'\‘1

' <
J '_“ N
T s ~ ¥ S

A P/Meta “system” view
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O thetransfer of usage information (such as feedback to a programme producer, giving details of when a
programme sold to another broadcaster actually went to air);

O amore complicated example showing the use of some of the complex data sets supported by P/Meta.

Click on any of theseimagesto download alarger PDF version that can be printed
to an A4 printer in landscape for mat
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The P/Meta transaction between organizations was shown as a pop-up XML-tyle display, showing the P/Meta
tags and the corresponding metadata val ues.

In the first example described here, we will see how P/Meta might be used to facilitate the transfer of aclip from
the BBC inthe UK to the NAA in the Netherlands. The user at the BBC is able to request information from the
system about available BBC clips, via a menu (Fig. A2). The screen contains references to many P/Meta
atributes and, by entering specific values for these, the user is able to select items which meet their choice crite-
rig, in this case — wildlife footage about gazelles.

Once the clip has been selected, it can be sent to NAA. Fig. A3 shows how the P/Meta transaction might look
as an XML transfer. Notice the P/Meta attributes and values. These would be received in the Netherlands by
the NAA in asimilar format, having been passed via P/Meta. The media assets and accompanying metadata
would be transferred successfully using the common template provided by P/Meta. Additionally, those P/IMeta
dataitems which are codified values would automatically be displayed in Dutch rather than in English.

Thus we can see (Fig. Ad) that the field displayed earlier as“Language”’ with avalue of “English” has become
“Taal” with avalue of “Engles’. The “Genre” field has remained “Genre” because the word is the same in
English and Dutch, but the value has changed from “ Science” to “Wetenschap”. Furthermore, the field named
“Title” in the English version has become “Titel” in the Dutch version, but the content of the field is still
“group of gazelles” because this field is not a coded value and thus cannot be automatically interpreted across
languages.

In some cases there may be a need to transfer large groups of repeating data. A good example of thisiswhen
data concerning contributors to programmes is to be transferred. This may involve passing on the names of
therolesinvolved in aproduction, and the names of the people filling them. 1n the example described now, we
will pass on the names of the Producer and Director of awildlife clip about lions, but the same technique is
easily applicable to other repeating groups. In fact, there is no reason why the entire end credits of “Lord of
the Rings’ —with all the acting and supporting roles — should not be passed on in the same way.

In Fig. A5 we see how alist of contributorsto a programme could be filled in by the BBC in the UK, ready for
transfer to SWR in Germany. In this case, the roles are production roles selected from a pre-set list. This will
enable P/Meta to automatically populate the field names for “Producer” and “Director” into their German
counterparts. The names of charactersin a drama production could still be entered as free-form text but, of
course, these would appear as the original free text. (Note, there is no trandation as such: each coded value is
referenced in atable, to provide the local preferred termin the local language.)

In the XML code that accompanies the transfer (Fig. A6), we can see how the “S11 Contribution” set contains
as many repetitions as needed to carry all the data which has been entered on the screen.

Each occurrence of the Contribution set contains all the P/Meta attributes needed to carry details of any kind of
contribution to aproduction. In our example, thisallows all the detailsto arrive for display on the SWR screen
in Germany (Fig. A7).
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