Importance of metadata in the multimedia news
delivery

Introduction: the problem

Every red-life event is in its nature a multi media event. The reason for that is
obvious we use different media to capture portions of our senses because we lack the
ability to present an event the same way, with dl the impressions a red-life spectator
could have experienced.

News tries to depict an event to its recipients as close to redity as possble.
However, recipients differ very much among themsdves fird in ther interest of
various aspects of an event, and second in their ability to receive and use different
mediaformats.

Therefore, news providers are producing information about particular event in
different media formats to let their customers choose wha portion of it is mos
suitable for their needs That raises the quaity of sarvice for the multimedia-enabled
cusomers giving them richer experience of the event. For less demanding, or for
cusomers with limited bandwidth, it crestes an opportunity to choose particular
format that best fits in their environment, without limiting anyone to access the
information.

Internet, being inexpendve and a globaly present communicetion channd, gave
customers access to much more information sources than they used to have in the
traditional environment. At the same time, by easing access to potentid customers,

fad goreading of Internet dSgnificantly increesed the number of the information
SOUrces.

As a result, the number of information every recipient received or had access to
grew rgpidly, making it impossble to process al of them. For things to be even
worse, it made qudity and trusworthiness of the information lower as wel. Findly,
to decide whether some multimedia information was relevant for them or not,
customers had to actualy process the information completely (see the video or picture
or hear the audio)

To solve the problem, various data formats introduced the concept of metadata:
data theat describes the actud information content, usudly in a computer processable
way. Metadata can describe many characterisics of the information content: its
dructure, format, subject matter, source, legd or other rights pertaining to it, relations
to other information or contain any other data somehow reevant to it.

Metadata enables recipients to automaticaly classfy, search, filter, rdlate or
process in any other way information they have received without needing to actudly
process the content. Doing 0, they help humans to limit the number of information
he/she has to ded with, idedlly only to the Sgnificant ones.

However, there is the question of relevance of metadata to the data it describes.
What might seem irrdevant to the author, or the person who agpplied metadata, might
be very important for a paticular recipient, and vice versa. Furthermore, relying on
metadata to retrieve the information makes metadata even more important than the
actua content: information with wrongly attached metadata would never reach the
recipients, however vauable its content may be.



News adds one additional aspect to the problem: speed. Old news is no news
any more. Consequently, news data has to be built to provide for the fast processng
of its content, without loosing any important information in the process. As the data
comes from different sources and in different media, it is very important to have
standard metadata structure as well.

Therefore, an ided news data format must satisfy the following criteria

1. Be open, platform independent, widely accepted and easy transferable over
the variety of communication channds

2. Provide for incluson or referencing of the content that contains arbitrary
mixtures of mediatypes, languages and encodings

3. Have rich and flexible metadata sructure, including the information on
provenance and relevance of the metadata to the information content

4. Support creating relationships between the data and the management of data
over time

XML as a multimedia news delivery standard

When looking for the technology of choice for the multimedia news ddivery
gandard, XML certainly provides an excdlent option.

XML is open, platform independent standard. Recently it has become one of the
most used industry buzzwords, and the number of tools and platforms that support it
risesliterdly every day.

Besdes that, it is a base for numerous other W3C standards, like namespaces,
XPeth, XPointer, and XSLT (dylesheet trandations), which dtogether creates very
powerful technology. In addition, the number of XML based industry standards grow
very fast aswell.

XML file is a textud file, what makes it humanly readable and easy to transfer
whatever protocol or technology is being used to do it. With the full unicode support,
XML is trangparent to languages and nationd character encodings, yet sill supporting
traditiona ones.

It has extremey rich cepabilities to dructure and describe data Although
completely open, it contains mechanisms to enforce proper structure of the data,
according to the predefined, user definable rules.

XML does not directly dlow inclusion of binay daa but with minimd
precautions it can cary such data, ether directly or encoded. Furthermore, it has
excelent capabilities to reference the data ingtead of including it directly. With XPath
and XPointer, XML alows very precise addressing of particular piece of data indde
the information content or metadata part.

XML organizes its information objects into a hierarchicad tree of nodes, cdled
eements. Each dement may contain textua content, other dements, or some mixture
of them. That makes XML very powerful in structuring the data, because the Structure
of the XML document corresponds to the dructure of the data itself, and document
hierarchy creates relations between the data & the various levels of hierarchy.

In addition, eech XML dement may contan one or more attributes
ungructured name-value pairs that describe some properties of the dement. Although



attributes may carry only textua content, there are some attribute types that provide
for specid functions, like unique éement identification (ID), references to other
elements (IDREF and IDREFS), inclusion of foreign content (ENTITY') and so on.

Attaching metadata to the information content

Hierarchica organization of the document makes it very easy to attach metadata
to the information content. Furthermore, it dlows ataching metadata only to the
rdevant pat of it instead of only to the whole document (as in most of the traditiond,
particular media oriented standards).

If metadata condsts of plain, undructured data, it may smply be put as
atributes of the dements that contain the information content. The attribute name
identifies which property of the information content particular metadata describes.
Usng atributes offers the advantage of specifying the legd values particular data
may have,

<Cont ent El ement type="headi ng" | anguage="en">Headi ng</ Cont ent El enrent >

If the metadata has its own dructure, it could be mapped into eements and
connected with the information content by smply placing it into the same tree branch
as the data it relates to. Elements could be used to place non-structured metadata as
well, offering the posshility of introducing the dructure in the future, or Smply for

design purposes.

<Cont ent >
<El enent Type>headi ng</ El enent Type>
<Language vari ant ="en-us">Engl i sh</ Language>
<Cont ent El enent >Headi ng</ Cont ent El enent >

</ Cont ent >

Besides the document hierarchy, various other techniques could be used to
attach the metadata to the information it belongs to.

One of the posshilities is to use ID / IDREF type dtributes. Attribute of the
type ID must be unique ingde the whole XML document. IDREF type dtribute must
contain value of an ID dtribute somewhere in the document, and the IDREFS one
provides for referring to more than one value,

Uniqudy naming logicd pats of information content with ID type attributes is
aways awise practice, for it enables their addressing, even from other documents.

<Cont ent El enent i d=" CE001" >Headi ng</ Cont ent El emrent >
<Met adat a i dref =" CE0O01" type="headi ng" | anguage="en" />

The advantage of this gpproach is that it does not require the parser to support
nothing more than XML 1.0. Tha widens the option of tools that could be used,
because some of them do not support other XML based standards. The disadvantage
is thet it requires a generation of unique names and changing the origind content. It
diminishes the readability of the document aswell.

Ancther technique being used quite often is XPath / XPointer. XPath is a
gandard aimed to enable addressing different parts of an XML document. It operates
on the tree model of the document and has operators to traverse the tree and select
nodes based on various conditions. XPointer enables pointing to various parts of
XML document from outsde usudly through hyperlinks. It uses most of the
capabilities of XPath and adds to it only afew additiona operators.



Metadata elements could have atributes or child dements containing XPath or
XPointer expressons that sdect the information content they describe. It is very
flexible technique, because it does not require any modification of the content itsalf
and even dlows metadata to be placed in the separate document, completely outside
the origind content.

<Cont ent El emrent >Headi ng</ Cont ent El enent >
<Met adata ref="../Content El ement" type="headi ng" | anguage="en" />

NewsML: an XML based news interchange standard

Conddering dl these advantages, it is no wonder that XML has been chosen as
abase for the next generation news exchange standard.

For quite a long time the IPTC (International Press Tedecommunications
Council, the internationd news industry association that crestes news exchange
dandards) had requirements from its members for the standard that would enable
deivery of multimedia content regardless of media format, language, or transport
layer. After a year of very intense work, the new standard, cdled NewsML was
adopted in September 2000 in Amsterdam.

As the specification says "NewsML is a compact, extendble and flexible
framework for news, based on XML and other appropriate standards and
gpecifications. It supports the representation of eectronic news items, collections of
such items, the relationships between them, and their associated metadata It alows
for the provison of multiple representations of the same information, and handles
arbitrary mixtures of media types, formats, languages and encodings. It supports dl
dages of the news lifecycle and alows the evolution of news items over time. Though
media independent, NewsML provides specid mechanisms for handling text. It
allows the provenance of both metadata and news content to be asserted.”

A NewsML document is an XML document, which must be valid with respect
to the NewsML Document Type Definition (DTD).

Structure of the NewsML document

The NewsML eement is the root dement of the complete NewsML document.
At lead, it must contain a NewsEnvelope and one or more Newsltem eements.
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The NewsEnvelope dement contains information about how the NewsML
document is being used within a busness workflow or contractud reationship
between news provider and receiver. It identifies only the transmisson process, not
the content carried by the transmission.

A Newsltem dement represents the news a managed st of information
representing a point of view, a a given time, on some event or events. It has globaly
unique identifier and NewsManagement dement that provides for manageshility. In
addition, it may contan NewsComponent representing the actud content, Update
eement(s) that modify a previous revison of the same Newsltem, or a TopicSet with
the controlled vocabulary (explained later).

The NewsComponent is a container for news objects. News often brings
together multiple data objects, for example, a text story and a photograph with the
caption. Further, it is often necessary to bring together multiple complete stories and
handle them as a coherent collection.

NewsComponent sarves to handle this complexity by specifying sructurd
relationships between news objects, identifying the role of news objects in relation to
one another and ascribing metadata to them. Therefore, NewsComponent may contain
other NewsComponents and Newsltems or point them through URN or URL.

Fndly, NewsComponent may contan renderable content in the Contentltem
dements. A Contentltem must cary some raw data, contained inline within a
DataContent element, or a pointer to it. The DaaContent element may be wrapped in
one or more Encoding dements, indicating how it has been encoded. If a pointer is
used, NewsML document is to be interpreted exactly the same way as if the data were
included inline.

Metadata assignment

Metadata is assigned to the various levels of NewsML hierarchy, attributing
metadata to the content it most closaly describes.

Mog of the elements that carry metadata may as well contain the atributes that
specify who, when and why assigned it and information about the importance of the
paticular metadata and the confidence in the assgnment. That enables recipients to
implicitly judge the qudity of the metadata and act accordingly.

NewsEnvelope directs transmisson of the news content. It must contain date
and time of the transmisson and may contan the service and product that the
transmitted information belongs to, information about the news provider and recelver
and the transmisson ID.

Newsltem contains | dentification and NewsManagement metadata € ements.

Identification edement contains URN, a public identifier for the Newsltem in the
sense defined by the XML 1.0 Specification, enabling the Newsltem to be referenced
unambiguoudy by pointers from other XML eements or resources. Beside of forma
identification of the Newsltem, Identification dement may contan various Label
edements. Their sole purpose is to provide a convenient way for human users to
identify aparticular Newsltem in informal exchanges or as a part of a user interface.

NewsManagement provides information about Newsltem's type, history and
datus, as wdl as its rdationships to other Newsltems, and any specid ingructions to
be applied to it or additional properties that it may have.
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Perhaps the most important one is the Satus, for it specifies the dae of
Newsltem's lifecycle and its current usability. For example, except of being usable,
Newsltem may as wel be embargoed, withheld, cancelled or killed. The dtatus of a
paticular Newsltem may change over time with the evolvement of the event it

represents.

NewsComponent carries most of the metadata connected with the information

content.
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Fird, it specifies role of a paticular news object representation (text, picture,
audio, etc) and its relations to the other ones contained in the same Newsltem.

Second, it associates various types of metadata recognized by the NewsML with

the information content.
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AdminigraiveMetadata caries information about the provenance of a
NewsComponent. The RightsMetadata element specifies the rights pertaining to it and
any relevant usage rights that have been granted by the copyright holder to other
parties.

The DestriptiveMetadata describes the content of a NewsComponent. Its
subdements indicate the NewsComponent's genre, subject, target audience, any
languages that it may use, and give information about any people places,
organizations, countries or other red-world things dluded to in the piece, or to whom
the piece isrdevant in any way.

The generic Metadata element provides for the metadata types not recognized
by the NewsML, adding to the extensbility of the standard.

Fndly, NewsComponents may incdlude Newslines eement, whose purpose is
to provide a human readable (publishable) representation of certain aspects of the
metadata. It includes Headline, BylLine, Daeline, CreditLine, Rightd.ine,
CreditLine, Keywordsline etc. They can be used just for publishing, or to increase
natural language search capabilities.

In the end, Contentltem, beside of carying the data, describes its physica
characterigtics. It may specify a MimeType, Format, Medialype, Notation, or some
other properties, such as Sze, in more generd Characteristics dement. Ther purpose
is to help determine the system requirements needed to handle the data before the
content has been interpreted.

Design techniques

To make the standard implementable as soon as possble, it was decided that it
should use the most basc XML way to accomplish some task. For some standard or
specification to be used, it must have satisfied the three important rules:

Formd ratification
Cross platform tool support
Public awareness and understanding

Therefore, NewsML dements are referenced using only fragment identifiers
Duid attribute preceded by the "#' sign. The reason for that was to require the usage
of only aXML parser to resolve them.

Where there is a need for externd references, URN's are dways ether
accompanied with the URL's that specify the location or replacesble by them. That
helped usudly complicaled URN resolution and diminated a need for externd
catalogs or other non-standard tools.

XPath was used only where it was necessary to salect various parts of subtrees,
what would be impracticd to do with Duids. XPath is sable, ratified and widespread
gandard and its inclusion did not jeopardize ease of NewsML implementation.

There was huge amount of discusson whether to use Namespaces and RDF.

The NewsML does not directly use Namespaces, dthough it does not ban their
usage either. The reason is the fact that, for the time being, use of Namespaces makes
vdidation impossble, and the concluson was that vadidation was too important to be
excluded by design.



RDF, beside of using namespaces, was fdt to be too complex to implement and
was lacking tools support and public undergtanding. Since RDF today is mainly
limited to Dublin Core metadata, it seems like it was a good decison.

Metadata is attached to the content using the document structure. That enabled
easy processing and assgning of the metadata only to the content it described.

To provide for closed coding schemes, or controlled vocabularies, NewsML has
chosen an implementation based on ISO 13250 Topic Maps standard. Since XML
Topic Map standard (XTM) was in very early phase, it was not mentioned directly,
athough NewsML implementation was consstent with it.

These design principles resulted with the firgt free Java toolkit being published
less than a year after the standard and with a few dready running implementations by
magjor world agencies.

NewsML Features

Unique identification
A NewsML feature that most of the other features rely on is the capability of

uniquely addressng every NewsML document and element. The feasture works on two
levels on the XML document and on the element leve.

Evey news (Newsltem dement) has a globdly unique identifier that identifies
it a it moves through its lifecycle. The identifier aways remains the same, no metter
what happens with the news whether it is being updated, corrected, canceled or
expired.

News identifier consss of four pats Providerld, Dateld, Newsltemld and
Revisonid. All four pats ae additiondly concatenated together in the
Publicldentifier edement in the form of an URN, as described in the RFC 3085.

urn: newsm : {Provi derl d}: {Dat el d}: {Newsl t enl d}: { Revi si onl d} { Revi si onl d@Jpdat e}

On the dement levd, dmost every NewsML dement may contan two
atributes. Duid and Euid.

Duid has to be unique in the whole NewsML document. Combined with the
URN, it dlows globaly unique addressing of that € ement.

Euid has to be unique among dements of the same type that have the same
parent. Use of the Euid makes it possble to identify any NewsML dement within the
context of the local branch of the NewsML document tree. This enables usng part of
the document in the new combinations that would bresk the uniqueness of the Dud's
while till being able to retain the identity of each dement.

If Euds are maintained a every level, XPointer expressons may be used to
identify the eements based on the content they are contained within. It dso esses
reuse of the individual NewsMIL components, either by inclusion or by reference.

Versioning and correction management

Since news report about live events, it is very important to follow how the
events evolve over time. In case of an eror or misrepresentation, it is even more
important to notify users and stop the spreading of fase information as soon as

possible.



NewsML offers severd ways to accomplish this task.

The eadedt, but aso the leest powerful, is to smply send complete content each
time something changes and reference the previous verson via DerivedFrom
subelement of the NewsM anagement metadata.

The biggest disadvantage of this approach is that, in case of an error, it does not
offer any error notification to the recelving sysem, so the correction management is
left completely to the human recipient. However, this is the traditiond way news
business operates.

The more NewsML-way to send new revisions is to send complete content in
eech revison, with the same Newsldentifier as the previous one, only changing the
RevisonID part.

Bedde of updating users with the new content, it would also correct the errors in
the previous revisons, since the receiving sysem would aways supply the users with
the newest revison it has. It is dso possble to invaidate some or al of the previous
revisons udng the Ingruction sublement of the NewsManagement metadata, thereby
preventing further spreading of the eventud error.

The most powerful, but dso the method that puts the highest burden on the
receiving system, isto send only incrementa updates.

Content updates are performed by sending the Newsltem with only Update
eements that contain InsertBefore, InsartAfter, Replace or Delete subdements All
those subdlements, besde of eventudly carying a new content, have an DuidRef
atribute pointing to the dement in the previous revison that insertion, replacement or
deletion isto be performed on.

It is up to the recaiving system to apply the Update ingtructions to the Newsltem
and generate a new copy of it, exactly as it has been sent in its entirety. That shows
the power of assgning Duids to each NewsML eement.

However, in digributed environments, specia care should be taken when using
the update mechaniam, dnce there is no guarantee tha the receiving sysem has
successfully received or is gill keeping the previous revison of a Newdtem that is
being updated. Therefore, there has to be a way for receiving sysem to request the
copy from the provider, which is not possible in broadcast only environments.

Because of tha, esgpecidly in the text-based services, it is sometimes more
convenient to smply send full updates, especidly snce it adds to the system
robustness too.

Content identification and controlled vocabularies

For some content to be searchable, it has to be marked up consstently. Since in
the newsroom environment content is often multilingua and search mechaniam has to
be fast and efficient, Smple text search cannot be used as a primary retrieva tool. So,
there is a need for closed and, if possble language neutra coding schemes that
identify various aspects of the content.

NewsML offers such a tool through the controlled vocabularies mechanism
(TopicSet dements). Its god is to enable connection of various coding schemes with
the real-world things, or ideas, they code.



NewsML TopicSets consst of the Topic dements. Each idea, expressed through
the Topic dement, contains one or more Description subdements that identify which
individud thing it is, and one or more FormaName subdements with the codes. The
FormaName dement may as well have a Scheme dtribute to indicate that it belongs
to a particular naming scheme.

It is an error for there to exist two Topics in the same TopicSet that have the
sane FormadName with the same Scheme attribute. It is therefore possible to use a
TopicSet as a controlled vocabulary, to ascertain the meaning of any given formd
name.

Additiond TopicSets may be included by reference and merged with the
origind one. The merging of topics need not be physicaly performed by the system,
but the meaning of the data is the same as of the merging were actudly performed.

Topics are referenced in the content through ther FormaName and eventudly a
Scheme. TopicSet that particular Topic belongs to is resolved by pointing it in the
Vocabulary attribute of the dement that referencesiit or by using a Catalog e ement.

Any of the man dructurd NewsML dements may have a Catalog with
Resource and/or TopicUse dements. Catalog serves to specify resources some
NewsML dement use, default vocabularies for certain eements and to notify usage of
specific Topics somewhere in the content.

Each Resource dement identifies (through an URN and/or one or more URL'S)
an externd resource, usudly a TopicSet, tha is being used within the content of the
edement tha contains a Catalog Resource may adso contain an XPeth pattern that
selects elements or attributes that referenced TopicSets act as a default vocabulary for.

Catadlog may aso announce that a certain Topic is being used within the content
of the dement that contains the Catalog Tha is especidly practical with the nont
XML content or the content that is being referenced from the NewsML, since it is not
adways possble to atach metadata directly to the content itself.

Although NewsML dandard does not explicitly define any controlled
vocabularies, there is a referentid set being published together with the standard to
increase the interoperability of various implementations.

One of the most important is the IPTC Subject Coding Scheme, a
comprehensve coding sysem with more that 200 codes on three levels that cover
subject matter, genre and type of the content. It § being used consgently in dl the
IPTC gtandards and has proven useful even outside the news environment.

Choosing the right content

One of the mogt important NewsML features is its ability to carry and group
together various media encoding of the same event. For example, news may condst of
apicture, audio file, and the text part describing the background of the event.

Recipients must be able to discover the role of each part in the whole and to
decide which one of them best suits their needs.

To provide for that, besdes containing other NewsComponents and Newsltems,
each NewsComponent may have severd attributes and subelements that help to make
the decison.




Essentid  atribute  indicates whether the provider condders  this
NewsComponent essentid to the meaning of the whole. Role subdement specifies the
role this NewsComponent plays teking the vaues from the controlled vocabulary
published by the provider. Equivdentdis states whether or not the other news
objects contained indgde this NewsComponent are equivalent to one another in content
and/or meaning, and BasisForChoice contains XPath pattern that suggests the data on
the basis of which a choice between the equivaent items can be made.

The following figure illudrates the complexity that such a Structure enables. It
shows a sngle Newsltem comprisng three NewsComponents that tell the same Sory
for WEB, for TV and for RADIO. Though, it is only a logica view. Each of the
Contentltems may reference the content instead and supply the receiving sysem only
with the metadata that would help it to choose among them and save the bandwidth.
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NewsML can carry other XML-based formats as content. They can be included
gther via Namespace resolution, by declaring ther DTDs in the internd subse,
through the entity declarations, or smply as CDATA content. Usage of CDATA is
discouraged in the implementation guiddines, snce the XML parser does not
interpret its content. Preference of the other three options depends on the Namespace
support and the complexity of the content markup.

Conclusion: the broader picture

Since NewsML is only an envelope format, it does not specify any transport
protocol or how to encode or mark up the content.

Hereisan outline of the currently available technologies for those two parts:

Trangport Enveope Content
ICE
HTTP NITF
FTP NewsML Existing multimediaformets
SMTP Industry specific XML standards
SOAP

The Information and Context Exchange (ICE) is an XML-over-HTTP transport
protocol that consists of the request/reply exchanges. It defines both the transport and
busness rules aspects of content syndication, like content offerings, ddivery



schedules, subscriptions activation etc. It is the technology of choice for some of the
largest content poviders today, and because it is XML based, it fits perfectly with the
NewsML concept.

NewsML recommends NITF for the text content format since NITF is an XML
specification especidly designed for the news content markup. Nevertheless, it can
carry contert in any other format, XML based or not, regardless of its origin or type.

Although desgned for the news industry, NewsML is a genera-purpose
envelope forma. Beng an XML file it is very essly tranderred over vaious
networks and communication protocols. XML base and its desgn condraints gave it a
wide option of tools as well.

NewsML itsdf is not efficient for carying binary data. Neverthdess, it's rich
repertoire of content modds and powerful linking capabilities make it good choice for
multimedia content too, especidly with the congtant improvements in the network
bandwidth and compression techniques.

It has vey poweful and flexible metadata Structure. Besides the exiding
metadata, controlled vocabularies mechanism is able to adopt different coding
schemes, and generic metadata elements enable invention of the new metadata types.
It's built-in support for the document lifecycle makes it suitable dso for the in-house
and public documentation purposes.

Congdering dl that, it is no wander that NewsML has found wide adoption
among the largest news providers, despite of being brought only a year ago. It has
ganed alot of interest in the wider arenaas well.

Due to its openness and flexibility, NewsML is an excdlent option for a
genera-purpose content wrapper. Its metadata, independent of the content type,
provides for mogt of the features that the Internet content ddlivery needs today, and
strong support from the magor content providers guarantees it's further devel opment.

It is the metadata that gives the meaning to the content, enables its autometic
processng and improves its usefulness. Only a metadata-rich content may fulfill the
needs of the time and reach the users on time. Since the content and its reationships
are the essence of te Internet we know today, it wouldn't be wrong to say - metadata
runs the Internet.
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