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1 | NTRODUCTI ON

This specification seeks to enhance the user experience associated with movie and
television viewing, while improving supply chain efficiency. The approach taken is to define
data models with unambiguous encoding definitions that define the interretgi®bgtween
media elements.

Thismaysound | i ke a s mwithla modest amgunt ofda@ecant | s n 0
move from a collection of miscellaneous video tracks, audio tracks, subtitle tracks, applications,
metadataand text objects to full amich user experienseFurthermore, it facilitates building
those experiences with the minimum amount of duplication, fewer assets in the supply chain and
the most flexibility for the user.

This modeldefined in this specificatioapplies tathe entire ditribution workflow from
studio publication through consumption by a consymignough it may be used at any point
through the lifecycle

The modeldescribes the interrelationship between various abstract and physical media
components. It is intended poovide considerable flexibility in how content is published while
mai ntaining the authoring intent through the

Some features of this model are

1 The logical relationships between assets are distinguished from their physicahfiborm
location making it possible to express a full user experience with relatively simple data.

1 Late Binding is supportet minimize the number of assets in the supply chain while
maximizing the ability to produce localized or useistomized products.

1 Pulication of adaptive streaming (e.g., DASH) components is supported to avoid
duplicative encoding of stream data.

1 Accessibility and language diversity is supported through deterministic default track
selection

Supplemental (value added) material is sufgub
1 Playback features, such as chapters, are supported

This specificationis designed as a resource. Those using this specification may extend
the definition with additional data element specific for their neédhough adopting bodies
may choose toanstrain this specification for their neells, interoperability all are highly
encouraged to use the data elements exactly as defined.

Media Manifesis part of the Common Metadata familyspfecifications

Motion Picture Laboratories, Inc. 7
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1.1 Overview

1.1.1 Scope

This specification defines thanderlying metadata structure for media presented to a user
without defining the presentation itseliThe Media Manifesttan be used in either a B2B
interface, such as between as studio and a streaming siteg B2C interface such as found on
a tabletor home media player.

This specification also includes a definition of a packaging manifest to convey
information about file delivery.

This model is defined such that it can be incorporated into other specifications. As with
Common Metadata and other Melkzabs documents, we expect that the model defined here will
be adapted for specific applications.

1.1.2 Media Manifest and Package
TheMedia Manifestarchitecture has the following data objects

1 Compatibilityt What level of functionality is required to use tdiscument

1 Inventoryi Availablemedia componentsThis includes metadata. Note that
media components can be referenced as parpatkage (container) or remotely
on the Internet

1 Presentatiosi Set oftracks can be playezbncurrentsuch as, relateddeo,
primary audio, commentary audio and subtitles. This includes information about
track selection and chapters.

1 Playable SequendeSequences dPresentation with entry and exit points. This
is a simple composition playlist allowing video piecebacstrung together (e.qg.,
distribution cards, followed by anpiracy cards, followed by a main title).

1 Image Grouping Which images comprise a gallery

Experiencé Defines a collection consisting of on&in title and zero or more
supplemental titlesGalleries interactive applications and text objects (e.g.,
scripts)

From these components a usgperience can be created. A playertstaiththe
Experienceand discovers a main title, alternate titles and picture galldfiesn this the
applicationcan create the user experience including title selection, default track selection, gallery
display, chapter selection, and so forth.

The following illustrates the various componespgcified in this document

Motion Picture Laboratories, Inc. 8
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1.1.3 Relationship of Media Manifest to Common Metadata

Media Manifesis an extension to Common Metadata and may be used in conjunction
with Common Metadata.

Common Metadata includes elements that cover typical definitions of media, particularly
movies and televisionCommon Metadata has two partsasi® Metadata anbigital Asset
Metadata.Basic Metadata includes descriptions such as title and artists. It describes information
about the work indepeient of encodingDigital Assetmetadata describes information about
individual encoded audio, videand subtitle streams, and other media included. Ratings and
Parental Control information is described.

Common Metadata is designed to provide definitions to be inserted into other metadata

systems. A given metadatahemefor example, the Entertainmevite r c hant 6 s

Assoc

(EMA) may select element of the Common Metadata to be used within its definitvig
would then define additional metadata to cover areas not included in Common Metadata.

1.2 Document Organization

This document is organized as folls:

1.

Introductior® Provides background, scope and conventions

Motion Picture Laboratories, Inc.
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Encoding

Media Manifest

Inventory

Presentatios andPlayable Sequense
Picture Groups and Galleries
Experience

Delivery Package

© ©®© N o g M wDd

Annex A: Track Selection Algorithm

1.3 Document Notation and Conventions

The key words AMUSTO, AMUST NOToO, ARE

ASHOULDO6, ASHOULD NOTO0, ARECOMMENDEDO, n
document are to be interpreted as described in [RFC2119]. That is:

e.

g.

T AMUSTO, AREQUI REDO or i SitibAis &n@bsolutee a
requirement of the specification.

T AMUST NOTO or ASHALL NOTO means th
prohibition of the specification.

T ASHOULDO or ARECOMMENDEDO mean t ha
ignore a particular item, but tHiell implications must be understood and
carefully weighed before choosing a different course.

T ASHOULD NOTO or ANOT RECOMMENDEDOG
reasons when the particular behavior is acceptable, but the full implications
should be understdoand the case carefully weighed before implementing any
behavior described with this label.

T AMAYO or A OrRean ti@ NeMlisdrulgptional;however a preferred
implementation may be specified for OPTIONAL features to improve
interoperability.

Terms @fined to have a specific meaning within this specification will be capitalized,
ATracko, and should be interpreted

Normative key words are written in all capesg, i SHAL L 0

Motion Picture Laboratories, Inc. 10
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1.3.1 XML Conventions

XML is usedextensively in this document to describe data. It does not necessarily imply
that actual data exchanged will be in XML. For example, JSON may be used equivalently.
Adopting bodies should pick one encoding. XML is preferred.

This document uses tablesdefine XML structure. These tables may combine multiple
elements and attributes in a single table. Although this does not align with schema structure, it is
much more readable and hence easier to review and to implement.

Although the tables are lessaget than XSD, the tables should not conflict with the
schema. Such contradictions should be noted as errors and corrected.

1.3.1.1 Naming Conventions

This section describes naming conventiongfommon MetadatXML attributes,
element and other named entiti@dhe conventions are as follows:

1 Names use initial caps, as in InitialCaps.
1 Elements begin with a capital letter, as in InitialCapitalElement.

1 Attributes begin with a lowercase letter, asnitialLowercaseAttribute.

9 XML structures are formatted as Couridew, such asd: ContentID - type

T Names of both simple and -tympdbex types

1.3.1.2 Structure of Element Table

Each section begins with an TheBiroBement i on i
describes the unique case information assigned to the notice.

This is followed by a table with the following structure.
The headings are

Elemend the name of the element.

Attributed the name of the attribute

1 Definitiond a descriptive definition. Tddefinition may define conditions of
usage or other constraints.

1 Valued the format of the attribute or element. Value may be an XML type (e.g.,
Astringo) or a reference to another el
Annotations for limitsoreu mer at i ons may be included
indicate an XMLxs:int type with an accepted range from 1 to 100 inclusively)

1 Card cardinality of the element. If blank, then itis 1. Other typical values are
0..1 (optional), 1..n and 0..n.

Motion Picture Laboratories, Inc. 11
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Thefirst row of the tableafter the headas the element being defined. This is
immediatelyfollowed by attributes of this elemeiitany. Subsequent rows araitd elements
and their attributesAll child elementdi.e., those that are diredescendanjsare includedin the
table Si mpl e chil d el ement s nmidle, b &itlefobwodk,f def i ne
fixsistring) , or descr i bRO® ,f urkertoy to edhtaceimchse there i afjorgblem
fimd:Contactlnfygpe ) . I n etifPOGwasta ke tgdined by a complex type defined as
md:Contactlntgpe Attributes immediately follow the containing element.

Accompanying the table is as much normative explanation as appropriate to fully define
the elementand potentially exampsdefor clarity Examples and other informative descriptive
text may follow. XML examples are included toward the end of the document and the
referenced web sites

1.3.2 Use of Language

This specification assumes that Devices have a parameter referred to Systeas
Language. The System Language is the curren
perhaps set by the User. Users may also make independent language preference selections for
audio language and for subtitle language.

Languagepreferencesugh as System Language are expressed as at least one language
tag as per [RFC5646] and included in [IANAANG], possibly prioritized as a Language
Priority List as per [RFC4647], Section 2.3. The assuRreatity List consists ot leasthe
following language ranges:

1) Thefully enumerated language tag including region, dialect or any other subtag element
For example, this would be a language tag from System Language, Audio User
preference or Subtitle User preference.

2) The language tag from the first entry trimmed to the primary language tag, followed by a
wildcard *' subtag.

Forexamplef the language is "e®B", the Priority List will be "erGB, en*".

The best language match betwedarsguage preferende.g., Sgtem Language) and one
or more languages in a list (e.g., language tags in a list of audio tracks) is to @ done
accordance with [RFC4647], Section 3.4 ALook

1.3.3 General Notes
All required elements and attributes must be included.

When enumerationser pr ovi ded in the form denumer at
should not be included.

Motion Picture Laboratories, Inc. 12
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The term ADeviceo refers to an entity pl a
may be a standalone physical device, such as-aaglplayer, or it might ban application
running on a general purpose computer, a table, phone or as part of anotheiTtievieen
6User 6 refers to the person using the Device

1.4 Normative References

[CM] Common Metadatayww.movielabs.com/md/md

[Avail] Avails, www.movielabs.com/md/avails

[MEC] Media Entertainment Corepww.movielabs.com/md/mec

[RFC4646 Philips, A, et alRFC 4646, Tags for Identifying LanguagHsTF, September, 2006.

www.movielabs.com/md/avails

[RFC5646 Philips, A, et alRFC 5646, Tags for Identifying LanguagHsTF, September, 260
www.movielabs.com/md/mec

[IANA - IANA Language Subtag Registrgttp://www.iana.org/assignments/langusudtag

LANG] reqistry

[1SO639] ISO 6392 Registration Authority, Library of Congress.
http://www.loc.gov/standards/iso6339

[1ISO31661] | ISO 31661:2007Codes for the representation of hames of countries and their
subdivisions- Part 1: Country codes, 2007.

[1SO31662] | ISO 31662:2007Codes for the representation of names of countries and their
subdivisions- Part 2: Country subdivision code

[1SO3901] ISO 3901:2001Information and documentatieninternational Standarecording
Code (ISRC)

[1ISO4217] Currency shall be encoded using ISO 4217 Alphabetic Code.
http://www.iso.org/iso/currency codes_iist

[1SO8601] ISO 8601:2000 Second EditidRepresentation afates and times, second edition
200012-15.

[TTML] Timed Text Markup Language (TTML) 1.0, W3C Proposed Recommendation 14
September 201Mttp://www.w3.org/TR/ttafidfxp/

[GTIN] GS1, General Specificat, Version 15 (issue 2), January 2015 (or later),

http://www.gsl.org/gtin
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1.5 Informative References

[Ad-ID] Ad-ID advertisement identifiehttp://www.adid.org/howit-works
[DASH] ISO/IEC23009L : 2011, #ADynamic Adaptive Str
[DMP] DECE Media Package (DMP) Specification, Version 1.1, November 14, 2013,

WWW. uvvuwiki.com

[DMedia] DECE Common File Format and Media Specificationw.uvcentralcom

[DOI] Digital Object Identifier (DOI)www.doi.org

[EIDR-UG] |EI DR 2. 0 Regi seidroyg/tetheodogyd s Gui de,

[EIDR-ID] EIDR ID Formatgeidr.org/technology/

[MP4RA] | Registration authority for codeoints in the MPEG! family,
http://www.mp4ra.org

[1SO26324] | ISO 26324:2012nformation and documentaticn Digital object identifier system

1.6 Using Manifest in Other Specifications

As with all specifications in the Common Metadata family, this specification is designed
to be referenced by other specifications. It can be used in whole or iC@ddin features were
added to the structure to support partial use of this specification.

1.6.1 Manifest as Components

The Manifest is designed so that many individual pieces carmdbedually incorporated
into other designs and specifications. For example, the Inventory is a general means of
describing and referencing media components and can be used independently. Similarly, one
may choose to use Media Manifest, but not FilenNésst. This is completely within the intent of
the specification.

Some independent uses are not as obvious. For example, one could use Experience,
AppGroups, PictureGroups and PlayableSequences, but not use Presentations or Inventory.
These are requideelements at the MediaManifest level, but there are individual types defined
for each of the above for inclusion in other specifications: Experigpes AppGroupype,
PictureGrouptype, and so forth.

There are specific features designed into the elesiersupport this model. Most
notable is heavy use of referencing objects by identifier (see following section). There are also
some options embedded in the elements to support different uses. For example, the Audiovisual
element (part of Experiencel)aws reference to playable media via PresentationID (bypassing

Motion Picture Laboratories, Inc. 14
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PlayableSequence) and PlayableSequencelD. It also allows PlayableSequence to be included in
place for other implementation. It is unlikely any implementation would wish to support all
three,so it is recommended that the referencing specification clarify which options aredllow

One example of use is the Common Media Package (CMP) defined in DECE. The CMP
uses the tofevel Media Manifest elements, such as Experience, AppGroupiahaeGroup,
but uses other definitions for Presentation. The two are linked with PresentationID.

1.6.2 Reference by Identifier

To facilitate the standalone usage of major structures, they are referenced by identifier.
For example, a Playable Sequence refees Presentation by PresentationID, and a Presentation
refers to video in Inventory using VideolD.

When multiple Manifest objects are used together, the references are defined in this
document. However, that does not preclude the use of externahoefers long as those
references can be resolved.

For example, UltraViolet has its own Presentation structure. The concepts are the same,
but the implementation is slightly different. So, when UltraViolet uses the Manifest, it still refers
toPresentativ by Presentationl D, ités just referri

1.6.3 Scope of Identifiers
There are two types of identifier in the Manifest. Local IDs and generalized identifiers.

Local identifiers are defined as mdifighbe (see Sectiob for a list of these). These are
for referencing from one part of the Manifest to another. The scope is within the Manifest. The
exact scope is defined by the author, butegally they must be unique only within the scope of
the manifest itself. Implementations that use parts of thaeiflglst specification will have to
define the scopef identifiers that cross from the Manifedgfined part to the custom part.

The manifestises a general identifier structure for identifiers that are intended as external
references. The type md:Contentldentiigre includes Namespace, Identifier and an optional
Location. Namespace defines the identifier scltethere is a standard defiah in Common
Metadata [CM]. Identifier is the identifier itself. Location isegolvabldocation reference for
the identifier,such as the http form of an EIDR ID [EIBIR] or DOI [DOI]. In the schema,
there can be multiple instances of this triplatow multiple external identifiers to be used.

General identifiers are assumed to be unique wihbope of thedentifier scheme
(Namespace).
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1.7 Manifest Update

The Manifest is a single cohesive object. As defined in this specification, it is not
possibé to update one portiorin general, this is the best practice because it becomes
exponentially more difficult to keep a Manifest consistent if individual sections are dpdate

We recommend Manifests be updated by replacement. An updated Maniféstweithn
updated Manifest/@updateNum that indicates that it is the latest version. It is always possible to
compare updateNum to determine the more current manifest.

Under carefully controlled circumstances it is possible for a Manifest to include just
changes from a previously delivered Manifest. Manifest/@updateDeliveryType must be
included and be populated with a string that defines the rule set used for the update. For
example, if there was a practice that allowed a localization update, updateOslpecould
include a string such as o6LocalizationUpdat e

In general, updates are mapped using identifiers. If a new object is aduédh#ve a
new identifier. If an object is modified the updati have the same identifier as the original.
Updates must be applied in the correct order.

Experience/@version can be used uniquely identify a version of an Experience as
identified by @ExperiencelD. One could supply a Manifest with replacement Experience
elements and the recipient could resolve twhanore current. This does not support Experience
removal. It also requires the recipient to follow references from Experience to other components
(e.g., Playable&guence, PictureGroup, Presditin and Inventory) to determine what is current.
| shoud be assumed that if one of these objects has the same ID as one delivered previously, it is
an update. Again, it will be very difficult to do this correctly.

If one carefully manages delivery, one could make the assumption that an object with an
ID replaces an object sent earlier with the same ID. For example, if an image is delivered with a
particular ImagelD, then a new Manifest has another image with the same ImagelD, the first one
is replaced.

When using selected portions of this specification, pioissible to define application
specific models for updates. In general, versions must be assigned for the smallest granule that
can be updated.
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2 ENCODI NG

This section defines how the XML document elements and attributes are encoded.

2.1 ldentifiers
CommonMetadatadentifiers are used as defined/@M], Section 2.
The followingadditionalidentifiers are used ithe Media Manifest
1 ExperiencelD Identifies and Experience
PlayableSequent® i identifies aPlayable Sequence
PictureGrouplD identifies aPicture Group

1

1

1 TextGrouplDi Identifies a Text Group
1 Presentatiol i identifies aPresentation
1

VideoTrackID, AudioTrackID, SubtitleTracklD Identifies a video, audio or
subtitle track from inventory (in its entirety)

=

AncillaryTrackID7 Identifies Ancillary tracks (i.e., those that enhance or
supplement another track).

ImagelDi Identifies an Image (just the image)
TextObjeciD i Identifies a text object
PicturelD1 Identifies a Picture (Image plus description on its use)

GallerylD1 ldentifies a Gallery.Reserved for future use.

= =2 =4 A

TimeSequencelD Identifies a Timed Sequence

2.2 Asset References
It is necessary to reference assets at the file level (e.g., A/V files, audio files, image files)
and at the track level (e.g., audio, video, subtitle, etc.).

The exatreference depends on how the assets are packaged and therefore the reference
encodings will be appropriate to that packaging.

2.2.1 Location (Location-type)

Locationtype provides a means of locating assets. Locdyipea is encoded as a URI
with the following constraints:
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9 Local files are of the formfile://<filename > where<filename> s the
name of the physical file.

M Internet files are of the formfilelocation > where<filelocation> is the
fully enumerated URL for the file.

Element Attribute Definition Value Card.
Locationtype xs:anyURI
priority If multiple location referencel xs:nonNegativelnteger 0.1

apply, prioritydicates

preference. Lower values a
more preferred. There is no
preference indicated for mul
instances with the same valy

2.2.2 ContainerReference-type

This provides the means to reference containers, both locally and remotely. It can also
indicate if the container is within another container (e.g., a media file within a ZIP file, or a
UltraViolet DCC within a DECE Media Package).

Element Attribute Defintion Value Card.

ContainerReference
type

ContainerLocation Location of the Container. | manifest:Locatitype 0.n
Either a network location or
local filenamd&ach instance i
a unique location.

ParentContainer If the container is contained | manifest:ContainerReferen( 0..1
within another container (e.g type
file within a ZIP file), the
ParentContainer element
describes the encoding
container. This is recursive.

Containerldentifier Identifiers for the Container.| md:Contelutentifietype 0..n
Note that this wouldabe
identifier, such as an HIDR
not a filename.
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Length Length of Container in bytes xs:nonNegativelnteger 0.1
Hash Hash of Container. More thy md:Haslype 0..n

one instance can be include
using different methods.

Containerldentifier refers to a Container regardless of location. Assuming a player has a
means of translating an identifier to a location, this is the preferred method. Namespace is either
the identifier scheme as defined in [CM] or other rel¢gpecification. Note that
Container/ldentifier is used for the location of the identifier, such as an BIDRL form
[EIDR-ID], and is not the location of the Container.

If Containerldentifier is absent or insufficient for locating a container, Queriancation
provide information. ContainerLocati@émencoded akocationtype.

Length and Hash are intended for file validation, such as when the Inventory is used in
conjunction with file delivery.

2.2.3 Referencing Tracks

Tracks must be referenceding TrackReference within the track definition in
conjunction with an element defined using ContainerRefergpean a manner that is
unambiguous and allows the player to locate that track.

The following sections instruct how teference tracks inarious scenarios.

2.2.3.1 TrackReference and Trackldentifier

TrackReference and/or Trackldentifier are used to identify tracks regardless of their
location. In some cases, they are sufficient. In other cases they must be used in conjunction with
ContainerReferere.

In containers that support explicit track identification, TrackReference identifies the
track. For example, in an UltraViolet DCC, TrackReference i€#fetrack ID of the track in
qguestion. When track is implicit, TrackReference can be exclué@dexample, if there is only
one track in the container, or there is only one track of the referencing media type then
TrackReference may not be necessary. Note that specific use depends on the type of container
reference.

If the track is labeled withreidentifier, Trackldentifier contains that identifier. For
example, an EIDR manifestatidd can uniquely identify a track.

2.2.3.2 Referencing track collocated with referencing element

If the reference and track are in the same container, TrackRefemoe
Trackldentifierare sufficient.
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The following figure illustrates in an internal track reference.

—4 Manifest

|
Track ‘
|
|

—
TrackReference
—

Track

|
‘ Track
|

2.2.3.3 Referencing a track within a local Container

When the track is collocated with the Manifest, it can be referenced with a combinati
TrackReference/Trackldentifier in conjunction with ContainerReference.

Local containers can be referenced with identifiers, filenames or both. To reference by
identifier, use ContainerReference/Containerldentifier. To reference by filename use
ContairerReference/ContainerLocation.

The following illustration shows ContainerReference (either Identifier or Location)
referencing the container. As discussed above, TrackReference or Trackldentifier is required to
identify the Track.

Contai nerReferenoe-:‘ Manifest ‘
TrackReference

_>‘ Track ‘

> | Track |

‘ Track ‘

In some conditions, one could avoid the ContainerReference because Trackldentifier
would be unambiguous. However, this would be a limited to containers that allow both
containers and tracks to be located by track identifier.

2.2.3.4 Referencing a track in an online container

An online container is referentéhe same as a local track except
ContainerReference/ContainerLocation contains a URL referencing a remote location, or
ContainerReference/Containerldentifier resolvable to an online location.
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N N\
) Track Reference—&——)‘ Track ‘ \]
Manifest
—QontainerReference—» ‘ Track ‘ <
\ ‘
N ‘ Track ‘ /’

2.2.3.5 Referencing a track in a container within another container

Frequently tracks will be within a container (e.g., a media file) that is itself within another
container (e.g., a ZIP file).

ContainerReference is recursive allowneference to containers within containers ad
infinitum. The first reference is the innermost contgingth each ParentContainer referring to
outer containers.

For example, if referring to an UltraViolet DCC file (media container) with a DECE
Media Packge (DMP ZIP fileYDMP], ContainerReferendébntainerLocation refers to the
DCC file, and ContainerReference/ParentContainer/ContainerLocation refers to the DMP.

As noted above, containers can be referenced by location, identifier or both.

The followingillustration shows a track within a container that is in turn within another
container. As the structure is recursive, additional outer containers could be referenced as well.

ContainerReference/ ParentContainer/ ContainerLocation

—‘ Manifest ‘:

1
TrackReference ContainerReference/
ContainerLocation

} Track ‘

‘ Track ‘

A

‘ Track ‘

‘ Track ‘

Note that locations can be localremote Inthe above example, the outer container would be
referenced online and the inner container would be a local reference (e.g., filename) within the
outer container.

2.2.3.6 Combinations

Local and remote references can be miaed nternal track references and extr
container references can be mixed.
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2.3 General Types Encoding

General Types Encoding is as per Common Metadata [CM], Section 3.

2.3.1 Timecode Encoding
Timecode references a specific time in an audio, video or subtitle track.

Element Attribute | Definition Vale Card.
Timecoddype
Timecode Timecode for referenced point in an associatg manifestimecodePatter
type
dropframq Is timeframe dropframe used xsboolean 0.1

manifestimecodePattaypeis xs:stringvi t h  gEH{08]6 n 0O

Timecode or responds with a caeéanagarmerbaisnyend afxor(mvi a
metric field) of the media timebase defined in [TTML], Section 10.3.1, and corresponds with the
refererced video subtitle and/or audio tracks. The metric is in uniteadrgds.

I n the case of a rounding error that does
video and/or audio frame(#)at Timecodeefers to shall be the next decodable frame after the
time in the media referenced by this value. For example, @fips progressive video tradke
timecode 0.1 refers to the 3rd frame, and 0.101 refdhgetdth frame.

Note thatthe in some cases implementations will converted the -fpadat Timecodato
floating point prior to performing calculations, potentiatifroducing rounding errors. irfge
decoding will round upi is safest to represent namteger timecodes with\alue less than the
preciseframe timeto ensure theorrect frame will be choseturing decoding.

Encoding for dropframe is as follows:
1 6 Dr bIprdp frame SMPTE timecode is used
1 &on-Dropdi Other timecode without drop frame
1 &EBUGI AES/EBU embedded timeced
1 d&thebi Other timecode

2.3.2 OtherID-type

OtherID-type is a general mechanism to reference an ID. It is defined as
md:Contentldentifier Although that object has a slightly misleading name (i.e., OthigpB is
more general than just content§ gyntax and semantics are the same.

Motion Picture Laboratories, Inc. 22



Cﬁ Ref:  TR-META-MMM

e leS Media Manifest Version: v1.5
-

Date: October 13, 2015

2.3.3 MediaProfile-type

Media Profile is used to define a set of media characteristics of a track. For example
AHDO profile typically means that resolution
ITU Rec.709.Often frame rate and other characteristics are also assumed.

Element Attribute | Definition Value Card.
MediaProfikkype
Namespace Thenamespace that defines th( xs:string
profile.
Profile Profile within Namepace Xs:string 1.n

Namespace can include the following values with the associated definition. Additional
values are allowed as long as they will be understood within context.

Namespace Definition

CFF4CC Media Profile four character code as defined in [DMedia;-@n
example, 6cfsdd and 6écf hdé6.

CFFMP CFMFMedia Profiteme as defined in [DMedia], Annex B. For
example, AHDO and fixHDO.

Organizatiespecific Profile specific to an organization.

(see below)

Organizators peci fi ¢ namespaces s hgud<dgwesee t he
<org> is a unique value for each organization, preferably a domain Rramexample,
org :craigsmov i es.com . If organizations havenore than one namespace, Namespace can be
extended.

If more than one characteristic needs to be defined, multiple instances of Profile can be
used. For example, if the profile is AHDO a
instance wauddabet ihEDOProfile instance coul d

2.4 Simple Types

The following identifier simple types are used in Common Extras. All types are-md:id

type:
PlayableSequente-type

AppGrouplDtype
PictureGrouplBtype
TextGrouplDtype

= =4 4 A
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PresentatiolD-type
VideoTrackIDtype
AudioTrackID-type
SubtitleTrackIDtype
InteractiveTrackIBtype
AncillaryTrackID-type
ImagelDtype
TextObjectD-type
PicturelDtype
GallerylD-type
TimedSequenceldype
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3 MEDI A

MA N I

FEST

The MediaManifestelement ighe top level definition o set of Kperience.

Element Attribute Definition Value Card.
MediManifestype
ManifestID | Unique identifier for this manifest md:ietype 0.1
updateNum | Version of this document. Initial relei xs:integer 0.1
should be 1. This is a value assigne
the manifest creator that should only
incremented if a new version of man
is released. If absent, 1 is to be assl
ExtraVersion| A stmg that describes the version of | xs:string 0..1
Reference | extras.
updateDelive This indicates the Manifest includes| xs:string 0.1
yType portions required for an updated. It
a complete Manifest. The exact defir
is subject to specific practices and ig
reference by this string.
Compatibility Indicates which versions of Devices| manifesSEompatibilitype
fully use this instance of Extras.
Inventory Inventory of audio, video, subtitige | manifednventorype
and interactivagsets, regardless of
where they are stored.
Presentatign Groups of tracks that are intended tq manifesPresentatidust
played together. Also includes type
information about chapters and track
selection.
PlayableSequences Defines ordered sequences of manifes®layableSequen|( 0..1
Presentatigrthat are intended to be | eListtype
played together.
PictureGroups Collections of related images. manifesRictureGroupl-ist 0..1
type
AppGroups Collections ofteractive applications ti manifesfppGrouplList | 0..1
perform the same functions, but for | type

different target systems.
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TextGroups Collection of Text Groups. manifest: TextGroupList | 0..1
type
Experiences Defines hoRlayable Sequences, manifedExperiendést

Presentatigmnd PictureGroups are t( type
be presented to a User.

TimedEventSequenc Collection of Timed Event Sequencqg manifest:TimedEventSe| 0..1
ncesListype
ALIIEXperienceMaps Maps ALIDs, typically from Avails, tqg manifesALIEEXperienceM 0..1
Experiencelements. apListype

3.1 Compatibility

TheManifestlementprovides information players can use to determine if they can play
this file. The Compatibilislement refers to the version of specific to which the XML document
was written. Players are expected to know which versions they support.

Note that this is distinct from the information in Inventory/Interactive/Encoding that
describes the environment fapplications.

Element Attribute Definition Value Card.

Compatibilitstype

SpecVersion The version of this specificatio| xs:string 1l.n
which the document was writtg
and is conformant.

System System for which this manifest xs:string 0..n
intended. itfis compatible with
more than one system, there

should be more than one insta

Profile Profile of the Manifest. If the | xs:anyURI 0.1
Manifest has been authored tg
defined profile, this attribute
identifies that profile.

3.2 Manifest Subsets

In some instances it is desirable to convey a portion of the Manifest such as the Inventory
or a Presentation. Individual such elements are defined in their respective sections.
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3.2.1 MediaPresentationManifest

A special case is the definition of a Pmrgsgion and all the components necessary to
satisfy that Presentatiofhe MediaPresentationManifest element is defined as
PresentationManifesgype. Note that the MediaPresentationManifest is identified by
MediaPresentationManifest/Presentation/@ PresientD.

Element Attribute | Definition Value Card.
PresentationManifest
type
updateNun Version of this document. Initial releal xs:integer 0.1
should be 1. This is a value assigned
manifest creator that should only be
incremented if a new version of manif
released. If absent, 1 is to be assume
Inventory Inventorgssociated with the Presental manifest:Inventaype
Presentation A single Presentation. manifest: Presentatigpe
PictureGroups Collections mhages related to the manifedlictureGrouplist | 0..1
Presentation (e.g., metadata images)| type
TextGroups Collection of Text Groups. manifest:TextGrouptyipe | 0..1
TimedEventSequenc Collection of Timed Event Sequenced manifest:TimedEventSeq 0..1

cesListype
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4 | NVENTORY

Inventory is a list of audi, video, subtitle and imagdements thatomprise the Extras

experience.

The following illustrates an inventorylhe Inventory references essetitat are ®red

in packages or containers; and are stored locally or online

Essence Inventory

Video

Video

Video

Audio

Audio

Audio

Media Tracks & Audio

Audio

Subtitle

Subtitle

Subtitle

Subtitle

Subtitle

btitle Images

Gallery Images

Metadata Images

Interactive

Interactive

Text Objects Text
Text
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4.1 Inventory-type

A Medialnventory element idefined to allow the Inventory to be delivered separately.

Element Attribute | Definition Value Card.
Medialnventory Element containing an Invento| manifest:Inventdype
The type is defined as follows:
Element Attribute | Definition Value Card.
Inventornytype
Audio Description of audio asset. manifedinventodudietype | 0..n
Video Description of video asset. manifedinventoryype 0..n
Subtitle Description of subtitle asset. | manifednventoSubtitle 0..n
type
Image Description mhage asset. manifednventotynageype | 0..n
Interactive Description of Interactive asse] manifesiventompteractive | 0..n
type
Ancillary Descriptioof Ancillary asset manifest:InventoryAncillar} 0..n
type
Metadata Basic Metadata or reference t¢ manifest:InventoryMetada| 0..n
BasidVietadata type
TextObject Text object or reference to tex{ manifest:inventoryGbject | 0..n
object. type

4.2 Inventory Asset Types

The inventory consists of audio, video, subtitles and images.

Each entry consists of metadata based on Common Metadata types corresponding with

the type (e.g., md:DigitalAssetAudioDdtgpe for audio), along with an unique ID and
information where toihd the information.

Note that the inventory identifies compete audio, video and subtitle trRc&sentations
(tracks that play together) are built from these
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4.2.1 InventoryAudio-type

Element

Attribute

Definition

Value

Card.

InventoryAudidype

md:DigitalAssetAudiobata
type (by extension)

AudioTrackI[

Unique identifier for this asset.

manifestudioTrackipe

ContainerReference

The location of a container tha
holds the track. Note that
containers may be within other
containers.

manifestontainerReferend
type

0.1

4.2.2 InventoryVideo-type

Element

Attribute

Definition

Value

Card.

InventoryVidetype

md:DigitalAssetVideobata
type (by extension)

VideoTrackll

Unique identifier for this asset.

manifestiideoTrackipe

ContainerReference

The location of a container tha
holds the track. Note that
containers may be within othe
containers.

manifestontainerRefereng
type

0.1

4.2.3 InventorySubtitle-type

holds the track. Note that
containers may be within oth
containers.

type

Element Attribute Definition Value Card.
InventorySubtitieype md:DigitalAssetSubtitieDa
type (by extension)
SubtitleTrackl[] Unique identifier for this ass{ manifesBubtitleTracktipe
ContainerReference The location of a container tl manifesContainerRefereng 0..1
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4.2.4 Inventorylmage-type

Element

Attribute

Definition

Value

Card.

Inventorylmage/pe

md:DOgitalAssetimagata
type (by extension)

ImagelD

Unique identifier for this asse

manifesimagéDtype

ContainerReference

The location of a container th
holds the track. Note that

containers may be within othg
containers.

manifestontainerReferend
type

0.1

VideoFrameTimecody

Timecode reference to a
particular frame in a Video as

manifestimecdetype

0.1

VideoTracklD

Video track from which frame
referenced.

ManifestfideoTracki@pe

4.2.5 Inventorylinteractive-type

Interactive elements may be included. These may define appearance and behavior based

on theMedia Manifest Interactive can also be associated applications such as games.

Note that this materias somewhaimmatureand will develop when use cases are

developed.

Element Attribute Definition Value Card.

Inventorynteractive md:DigitalAssetinteractiveDaj

type type (by extension)

InteractiveTrackl| Identifier of this Interactivg manifest:InteractiveTradkfde | 0..1

implementation.

ContainerReference The location of a containel manifestontainerReference | 0..1
that holds the track. Note| type
containers mag within
other containers.

ManifestApp Instance of Media Manifeg manifest:InventoryMediaMan
intended for use as an type
application.
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PicturelD

A Pictureleferencing a
Picture (one or more poss
localized imagdebat sene
as the degenerate case fo
applicationOne of these
imagsis shown when no
other application version is
playableNote that it can be
localized to
Interactive/Language.

manifest:Pictuibgtype

0.1

4.25.1 InventoryMediaManifest-type

This type is identical with manifest:MediaManifégpe except that, with the exception

of Experiences, child elements are optional. For example, Inventory is required in

MediaManifesttype, not in InventoryManif&-type.

Child elemenrd referenced with this the Media Manifest contained in the ManifestApp
elementhat are not includeds descendents of this ManifestApp refeths parent Manifest.
For example, if an Experience references a PresentationID, thenefeapplies to a

Presentation with that ID whether it exists within the ManifestApp or the parent MediaManifest.
Note that it is expected that given applications will define conventions that dictate what objects
must be included in ManifestApp.

4.2.6 InventoryAncillary-type

that holds the track. Note
containers may be within
other containers.

type

Element Attribute Definition Value Card.
InventoryAncillary md:DigitalAsgencillaryData
type type (by extension)
AncillaryTrackID | Identifier of this Ancillary | manifest:AncillaryTradii2
Track
ContainerReference Thelocation of a container| manifest:ContainerReference 0..1

4.2.7 InventoryMetadata-type

InventoryMetadatdype can contain either Basic Metadatareference to Basic

Metadateor other metadata This allowsmetadata to be specified once in the Manifest and
reused across Experiences.
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One instance of Basic Metadata may be inaludehe inventory. Any number of
external metadata objects can be referenced through ContainerReference.

InventoryMetadatdype also allows aliases to be created for a Basic Metadata object.
These aliases defined localized subsets of Basic Metadata

At least one instance of ContainerReference or BasicMetadata must be included.

Element Attribute Definition Value Card.
InventoryMetadata
type

ContentID Content Identifier for the | md:Contentiype

Basic Metadata included g@
referenced by this object.
ContentIlD must match

BasicMetadata/@Content

ContainerReferece Reference to Container manifest:ContainerReference 0..n
containing metadatne type
instance for each metadat
reference. If BasicMetada
is included, this shall not

reference Basic Metadata

type Type of metadata refereng xs:string
in ContainerReference

BasicMetadata Basic Metadata. md:BasicMetad#ype 0.1
Alias Definition of an Alias Manifest:InventoryMetadataA 0..n
ContentID. type

The type attribute references the type of metadata referenced in ContainerReference.
60 ¢ o mmo nb@ usedhfahk leferenced metadata is Common Metadata. Other values for type
are not defined at this time, although they will likely be defined in the future.

4.2.7.1 InventoryMetadataAlias-type

The ContentID alias mechanism is filter for BasicMetadata thattsasuh new
BasicMetadata instance withsubset oLocalizedInfo instances applicable to a given
Experience or Audiovisual. The intended use is to include a single Basic Metadata object that
contains all localizations worldwide (i.e., LocalizedInfo fbragplicable languages and
territories). Alias ContentIDs are created (i.e., Alias/@ContentID) for each localized version.
The Alias object would then define the languages and regions associated with that alias. For
example, a Basic Metadata object htigontain English, French, Spanish, Italian and German.
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The US version would have a unique Alias/@ContentID. Associated with that
Alias/@ContentID would be Languagelncluded instances for English, French and Spanish (i.e.,

equal t o 06 e nwhenevérfthat@liasaGontenttDasugedl, LocalizedInfo instances with
@ anguage instances equal to 6en6, o6fré or O
to oit (i.e., 't al i an) o Thiséothpléx tygeidefieessubsebe r ma n

of a BasicMetadateeferred to by InventoryMetadata/@ ContentIDhis Alias is referred to by
an Aliag@ContentlID.

An Alias/@ContentID uses ContentID formattirgpan alias Contentls structurally
indistinguishable from any other ContentID.

Aliases can beonstrainedy language, region, both or neithdihe following rules are
applied when using Aliased metadata:

1 If there are no LocalizedPair instances, A@SontentID is functionally
equivalent to ContentID.

9 If LocalizedPair instances &st,

0 LocalizedPair/Language and LocalizedPair/Region shall respectively
correspond exactly with LocalizedInfo/@language and
LocdizedInfdRegion for some instance of LocalizedInfo.

o0 Instances of LocalizedPair shall appear in the same order as their
correspnding LocalizedInfo instances in BasicMetadata.

Element Attribute | Definition Value Card.

InventoryMetadataAlias

type
Contentl Alias ContentlD defined by this Alia] md:Contentiippe
instance.
LocalizedPair Language and Region pairs definin{ manifest:InventoryMetad| 0..n
which BasicMetadata/lipedinfo LocaliedPatiype

instances are used.

Within InventoryMetadatalLocalizedPdype, note that at least one instance of
Languagelncludedr Regionincluded must be included. Otherwise, theqmaiftd not
correspond with a LocalizedInfo.

Element Attribute | Definition Value Card.

InventoryMetadatalotzgd
Pairtype
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Languagelncluded

LocializedInfo/@language to be include
accordance with rules above.

Language corresponding with xs:language 0.1

Regionincluded

Region corresponding with
LocializedInfo/Region to be included in
accordance with rules above.

md:Regiotype | 0..n

4.2.8 InventoryText-type

InventoryTexitype can contain or reference text objects. Text may be in a single object,
or spread across multiple indexed objeleéar example, a script may be included in its entirety as

a single TextObject, or each piece can be in its own TextObject with an index. Note that indexes
can be referenced from Timed Events.

Index values must increas
fromone TextObject to the
next.

Element Attribute Definition Value Card.
InventoryTex@bject
type
TexObjedD Unique identifier for the te] md:TextBype
object
language Language of text objects | xslanguage 0.1
ContainerRefene Reference to Container manifest:ContainerReference (choice
containing text. type
Tex$tring Text Xs:string
index Unique index of text objec] xs:integar 0..1

Note that some text does not encode well in xs:string. It is stroegbynmended that
i nstead of HJCDATAUD&Ddwnz>0 dbe s .

CDATA be
i nst eUp&amm Downdo .

used
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S PRESENTASANMN PLAYABLE EGEBQUENC

PresentationandPlayable Sequencésgether define what audiovisual material can be
played.

Presentationdescribe audio, video and subtitles that are played together simultaneously.
A Presentation is a playable unit and in many cases it plays alone.

In some instances it is desirable to chain together Presentations. For example, for
regionalpre-roll video such as anpiracy cards, one would play the cards before the main title.
Playable Sequencéwdicate whichPresentationare played in sequende.summary:

1 Media Tracki Track containing media essence.
1 Presentatioii Tracks that can bdgyed together (timed).
1 Playable SequendePresentations that are played in sequence.

A Playable Sequena®nsisting of thre€resentations illustrated here.

Payable Sequence
A
4
Presentation
A
4
Media Track — > Video Video Video
\

\

\ iiiiiiiiiiiii =" | \7 77777777777 ‘
\ I } | | |
\i Audio L Audio ! ! Audio i

| | | |

) I | | |

| | | |

| | puci o o |
- 1

| | | |

1 o Tmeaten |

| | | |

| [ Tmeare |

1
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Playable Sequences reference Presentations which referehoegthi®ry. This is
illustrated below. Note that the Inventory references the actual media tracks.

Inventory Presentation Playable Sequence
Video | €«——{ Video |
Video
Video
T Audio | Audio Presentations
Audio Audio
Audio Audio
Audio
Audio
Qbtitle | Qibtitle
Qibtitle Qibtitle
Qibtitle
Qubtitle
Qbtitle
SQubtitle Images
%

5.1 Presentation

ThePresentatiagiement providesformation which tracks are intended to be played
together. They are assumedmof the same ediPresentatios include tracks that are typically
played together as part of a feature, such as video, audio and subtitle Beedentatios also
contain alternative material, such as commentary audio teaxkancillary tracks

ThePresentatiaglementalso provides information to assist a Device and User selecting
tracks in accordance with direction from the content creator. Includechekepriority and
which audio and subtitleahguageair is preferred based on th@nguagepreferences These
dataare used in conjunction with datalnventory

SeeSectionAnnex A. Track Selection Procegsr information on expected
interpretation of these datar the purpose of default track setien.

5.1.1 PresentationList-type
A PresentatiofList contains a set of Presentations.

Element Attribute | Definition Value Card.
Presentatiohisttype
Presentation APresentation manifedPresentatietype 1.n
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5.1.2 Presentation-type

A Presentation contains references to all tracks that can play together; that is, all tracks
that have been encoded such that a player can play them simultaneously.

Within the Presentation, tracks can be further subdivided into tradkshitiald be played

together. Tracks may appear in more than one TrackMetadata instance. For example, it is likely
the video track will appear in TrackMetadata with primary audio and normal subtitles, and also
in TrackMetadata for commentary audio/substl See TrackMetadatype for more detail.

LanguagePair and Chapters apply across all TrackMetadata

together.

Element Attribute Definition Value Card.
Presentatiottype

Presentationll Presentation identifier manifest:Presentatiotyjie
TrackMetadata Set of tracks that can be playe| manifest:TrackMetadgte | 1..n

LanguagePair

Defines which audio language
subtitle language are paired w
System Language. Each insta
SHALL have a SystemLangua
element. With a unique langua

manifesContainerLanguag
Pairtype

Chapters

Chapter stop definitions

manifest:Chapteritygie

A Presentation element defined Presentatyge is included in the schema.

5.1.3 TrackMetadata-type

TrackMetadatgpedefinestracksthatareassociated with each other for the purposes of

playback. They must be synchronized, the same legilplay in meaningful combinatians
This allows gplayerto determine which tracks should be played togetkéithin an element of

this type, any auditrack is associated with any video track and any subtitle track; and any

subtitle track is associated with any video track and any audio thxatle that track
synchronization and compatibility is outside the scope of this specification.

For example, alideo, audio and subtitle track relating to the main program, regardless
of CODEC and language would be in the same element. However, commentary audio and

subtitle tracks would be in a separate elementra&kMetadaitastancenvould not include both
apobi maryo6 audi
together. A Device would know from this structure which subtitle track to play with a
commentary audio track.

o track

and

a o0commentary?o
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TrackMetadatancludes chapter informatiomnd LanguagPair (for default track
selection) Chapters apply to all tracks in theup

Also in included inTrackMetadaisadditional information to assist with default track
selection. Specifically,anguagePatementsnclude information about which trackenguage
combinations the author recommends for a given a System Language.

At least one instance dfrackMetadaBHALL haveTr ac k Sel ec.t i on Number

Element Attribute | Definition Value Card.
TrackMetadattype
TrackSelectionNumbe A Track Selection Number assign xs:nonNegativelnteger

the group of tracks that belong to
same type, such as normal or
commentary tracks.

VideoTrackReference Track Reference to a Video track| manifestiidedrackReference | 0..n
Inventory type

AudioTrackReference Track Reference to an Audio trac| manifes&udidrackReference | 0.n
Inventory type

SubtitleTrackReferend Track Reference to a Subtitle traq manifesBubtiti€@rackReferencg 0..n
Inventory type

AncillaryTrackReferen Track Reference to an Ancillary tf manifest:AncillaryTrackRefen 0..n

in the Inventory

It is strongly recommended thatraost one video track can be included iArasentation
This is a simplifying assumption. Alternate video must be in a sefregentation
Exceptions must be carefully evaluated. Normatively, only one video track is allowed unless a
specific exception is given in a referencing specification.

Within AudioTrackReferemare SubtitleTrackRefererbepriorityattribute is the relative
priority of the track. A smaller number is a higher priority, vitl 6eing the highest priority

Within aTrackMetadatgpeinstance, eackideoTrackReference/prihitgg SHALL be
unique.

Within aTrackMetadatgpeinstance, eacudioTrackReference/pruritgt SHALL be
unique.

Within aTrackMetadatgpeinstance, eacBubtitleTrackReference/probilty SHALL be
unique.

EachTrackSelectionNumtsgresents a selection of tracks that belong to the same type.
For example, primary audio tracks and normal subtitle tracks are associated with
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TrackSelectidodinNemberdsé6®@dmment ary audi o trac
withTr ack Sel ec tandsoddhu mber =010

Audi o tracks of type dypainmampad 6arBdHAL Wb thiet
withTr ackSel ec.ti onNumber =606

AudioTrackReferemos Subtitle TrackRefereatmments, lists the track priority order for
all video, audio and subtitle tracks assaaiatvith theTrackSelectionNumlgdr trackswithin
TrackMetadatd a particular type (i.e., audio, video, subtitssyociated with a lower
TrackSelectionNuméer higher priority than all tracks that same typassociated with a higher
TrackSelectionNumber

The priorityattributeis used to specify priority order amongst equivalent tracks. F
example, given multipldudioTrackReferenicestance that reference primary English tracks
with different CODECSs, the preferred order of theaeks would be indicated by tipeiority
attributes, with the most preferred track havying i o .rlfitheng aréniltiple instances of
SubtitleTrackRefererelementdor equivalent tracksvith differentTrack/FormatTyg@ext or
Image), authors caspecify whichFormatTypeas higher priorityising thepriorityattribute.

Within aTrackMetadaitastance Prioritys unique across all audio tracks and is unique across all
subtitle tracks.

Note thatCFF currently only allows one video track, so ihag meaningful to have more
than oneVideoTrackReference

5.1.3.1 AudioTrackReference-type, VideoTrackReference-type and
SubtitleTrackReference-type

AudioTrackReferenceype VideoTrackRefereneg/pe and SubtitleTrackReferentgpe
allowsaudio, video and subtitkeacks respectivelyto be both referenced and grouped into
Adaptation Sets for adaptive streaming.

There are two forms dheseelemens. In the first form, a single track is referencéd
this form, theras exactly ondrack identifierelement.

The other form is for adaptive streaming, andTtheckReference refers to an adaptation
set. In this case, a TracklD instance is included for each Representation in the adaptation set.
Note that one must examine the metadata in the Inventory to detamiich Representation has
the desired characteristics (e.g., bitratege Sectiod.1.6for more information on Adaptive
Streaming.

In both forms, the priority @y be included for use in the default track selection process.

Element Attribute Definition Value Card.

AudiolraclReference
type
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priority Relative priority of this track. | xs:positivelnteger 0.1
in default track selection.
AudioTracklD The AudioTracklID references | manifestudioTrackipe | 1..n
audio tracks in the Inventory.
AdaptationSetID If included, identifies the md:ietype 0.1
Adaptation Set to which the Tr
belongReserved for future use
TrackProfile Media Profile ather profile manifest:MediaPreifjiee 0..n
associated with this tra@ke
instance is included for each p
namespace.
Element Attribute | Definition Value Card.
VidedraclReference
type
priority Relative priority of this track. | xs:positivelnteger 0.1
indefault track selection.
VideoTrackID The VideoTracklD referewitken| manifesttideoTrackipe | 1..n
tracks in the Inventory.
AdaptationSetID If included, identifies the md:ictype 0.1
Adaptation Set to which the Tr
belong Reservefdr future use.
TrackProfile Media Profile or other profile | manifest:MediaPrdtfjige 0..n
associated with this track. Ong
instance is included for each p|
namespace.
Element Attribute | Definition Value Card.
Subtitld raciReference
type
priority Relative priority of this track. | xs:positivelnteger 0.1

in default track selection.

Motion Picture Laboratories, Inc.

41




SagE!

. . . Ref : TR-META-MMM
lab Media Manifest Version: v1.5
\ . G S Date:  October 13, 2015
S
SubtitleTrackID The SubtitleTrackID referencey manifesBubtitleTracktippe | 1..n
subtitle tracks in the Inventory,
AdaptationSetID If included, identifies the md:ietype 0.1
Adaptation Set to which the Tr
belong Reserved for future use
TrackProfile Media Profile or other profile | manifest:MediaPretfjiee 0..n
associated with this track. Ong
instance is included for each p|
namespace.
Element Attribute | Definition Value Card.
AncillaryTraciReference
-type
priority Reserved for use specific to th| xs:positivelnteger 0.1
type of Ancillary track used
AncillaryTrackID The AncillaryTracklID referencd manifest:Ancill@rackib 1.n
ancillary tracks in the Inventory type
AdaptationSetID If included, identifies the md:ictype 0.1
Adaptation Set to which the Tr
belong. Reserved for future us
TrackProfile Media Profile or other profile | manifest:MediaPrdtfjige 0..n
associated with this track. Ong
instance is included for each p|
namespace.

5.1.4 ContainerLanguagePair-type

ContainerLanguagePdiype allows the author to specify audio and subtitle tradsp

based on

A User preference for System Language does not always imply audio and subtitle tracks
of the same language. For example, in some cases the best choice for a Japanese viewer would
be Japanese language audio and batil In other cases, the best choice would be an English

a

User 6s

audio track and a Japanese subtitle.

System Language.
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PresentatiohudioReferenaadPresentatidBubtitieRefereneder to a subset of tracks in
Inventorpudicandinventor§ubtitleéespectively ContainerLanguage®gefurther constrains
the track list by selecting tracks by language. That is, LanguagePair refers only to audio tracks
wherelnventorAudio/LanguaggualsAudioLanguaged to subtitle tracks where
Inventorubtitle/LanguaggialsSubtitieLanguage

SystemlLanguage

Element Attribute | Definition Value Card.

ContainerLanguagePair

type

SystemlLanguage The language scope for which the Languag| xs:language
applies. For ex@d®spl
then the Language Pair element appliregish
spoken in the United States.

AudioLanguage Author recommended audio language for gi| xs:language
SystemlLanguage

SubtitleLanguage Authore recommended subtitle language fo| xs:language

Within the set of.anguagePalements, eachanguagePatement SHALL have a
unique value irBystemLanguage

5.1.5 Chapter Metadata

An audiovisualktream may be divided into chapters. The assumption is that a use may
skip between chapters or jump to a chapter based on a list.

In anaudiovisuaktream, chapters are referenced to video and are timed or referenced to
a specific video frame. Audio chapters are time referenced to the beginning of the audio.

It is best practice to encode audio and video to allow jumps to chaptsr sta

Chapter start times are assumed againdiovisuaktream of the same edit. A video
added or removed, such as
the theatrical cut. This generally applies to Supplemental Mhater

with parts

a di

rec

The challenge in defining chapters is referencing the correct frame. Depending on how
the video is encoded, the time reference can be different.

Chapter metadata identifies the locations within a track where chapters begin. Each
chapter has a numeal index and an entry point that defines where the chapter starts.

Note that Chapters are defined againBtesentatiomather tharPlayableSequence
Although this is less general, it greatly simplifies the Chapter implementation.
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Element Attribute | Definition Value Card.
Chapterlst-type
Chapter Chapter entry point descriptor | manifesChaptetype 1.n
Chapter &ements inChaptdristtypeSHALL be in chapter order.
Element Attribute | Definition Value Card.
Chapteitype
index Chapter index. Xs:integer
EntryTimecode Entry point for chapter start. manfiest: Timeceype
DisplayLabel Displayable text on alppguage| xs:string 0..n
basis for the chapter
language | Language of DisplayLabel. M{ xs:language 0.1
be included in BikplayLabel
elements if more than one
DisplayLabel element is includ
Matching is in accordance with
Section 4.1.5.1 Use of Langua
ImagéD Reference to a chapter image | manifedimagelBype 0..n
language | Language ohageeferenced by| xs:language 0.1
ImagelD Must be included in a
Imagel@lements if more than ¢
Imagel@lement is included an
there is languagpecific text in
the image (i.e., burned in text)

Theindexattribute is a number starting with 0 and increasing monotonically for each
subsequent chapter.

5.1.6 Presentations and Adaptive Streaming

For Adaptive Streaming, TrackReference allows multiple TrackiDs. Each TrackID is
reflects a Representation (definedd)erThe specific information on the Representation is found
in the Inventory.

ThePresentatiostructure supports Adaptive Streaming as follows. This was developed
with MPEG DASH [DASH] as the primary model, although other models should work.
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In AdaptiveStreaming, some combination of player and server logic switches between
tracks with different bitrates response to fluctuations in the actual bandwidth available from
server to playerAdaptive Streaming requires a collection of tracks that are embetite same
except for encoding parameters, with the most essential parameter being bitrate.

The following terminology is used

1 Representation is a single encoding of a track. There is a bitrate associated with
this track.

1 An Adaptation Set is a collaoh of Representations. Each Representation
encodes the same content, but with different encoding parameters, particularly
bitrate.

Following is an illustration of &resentatiomvith one video track, one audio track and
one subtitle track. The video aaddio tracks have multiple Representations

Presentation
N

4 ‘/

Representation < Full Resolution, Highest bitrate
| Video Containers

-

Adaptation Set <

lower bitrate

lower bitrate

N lowest bitrate

~
Full Resolution, Highest bitrate _ )
Audio Containers

Adaptation Set < lower bitrate

lower bitrate

| Towest bitrate

\ Sngle bitrate \ Timed Text Container

The model supports adaptively streaming video, audio and subtitles. Typically only video
has multiple Representations, less frequently audio will have multiple Representationsyand onl
rarely will subtitles/timed text have multiple Representations.

Also implicit in DASH is the concept of time Periods. Representations are divided into
segments corresponding to the same Periods. It is important that the tracks be constructed such
tha the segments align. Segment definition is outside the scope of this document. The tracks
above are illustrated with segments. The re
segment (one time Period for one Representation).
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Audio

i

[ e [N I LT \ Timed Text

Time

\4

5.1.7 Ancillary Track Model

Ancillary Tracks are tracks that are not playable, but provide additional information for
other tracks. All Ancillary tracks are bound to a specific tieatio, video, subtitle tradk the
same Presentation. Although n®wsse is currently identified for the use of Ancillary Tracks
for images and interactiviehey may be used in this context

Players that do not know how to interpret an Ancillary Track are expected to ignore that
Ancillary Track.

Ancillary Track Metadat#s defined in [CM], particularly Section 5.2.12.

5.2 Playable Sequences

ThePresentatioiis the minimum unit of playback from the perspective of a User. A
Playable Sequencaeferences one or moRresentatios in sequence.

5.2.1 Playable Sequences Use Cases

Playable Sequenssupportgre-roll or postroll material unique to a region. In this
case, the main title isRresentatiolnd each preand postroll segment is its owRresentation
For each region, there isPdayable Sequenamnsistentvith the ge-roll Presentatioffior that
region and the main titleresentation

The following picturdllustrates how four distinct Presentations are chained into Playable
Sequences suitable for UK and US playback.
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Playable Sequence allows the specification trfyesnd exit timecodes within a
Presentation. Usage examples include extracting specific clips from a main title or to extract
specific sections for preoll or postr o | | . These are i1illustrated
as EntryTimecode and EXimecode respectively.

1in 2in 3in

1in 2in 3in

1 out 2 out 3 out

This use case allowasperiod of black and silence between clips. That is, clips need not
be played with the first frame of one clip immediately following the last frame of the previous
clip.

Another use case supposispported t s, such as a Theatdni cal
this case, clips would be played such that clips are played with no gaps (i.e., video plays frame
to-frame and audio plays continuously). This is referred to as seamless chathiegeamless
atributei s 0 t giverelip it is iatended to be played immediately following the previous
clip.
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5.2.1.1 Lanquage-specific Substitutions (Dub Cards)

In some instances, a different Clip is played based on which audio language is selected
for playback. Notehat there are no provisions to select Clips based on selected subtitle
language. The primary use case is dub cards that contains credits for a given language audio
track. The credits displayed must coincide with the language selected. For examglaudith
language is French, the French dub cards should play.

When there are dub cardke Clip with the language associated with the playing audio
track is chosen from a set of Clips. These Jijgs, Clip or ImageClipall have the same
@sequence atbuteand the@audioLanguage attribute containing saene value as Inventory/
Audio/Language associated with the audio track being played. Note that image and video
Inventory metadata (i.e., an instance of Inventory/Video/Language or
Inventory/Image/Laguage) should also include the correct Langualjieoughthe
@audioLanguagattributetakes precedence over the3de reason is that audioLanguage is an
exact match, while the others could require language tag matching.

5.2.2 Chapters, Timelines and Playable Sequences

WhenPresentatiopare sequenced usiifayable Sequensethey must construct a
complete chapter list correctly. Chapter times in dé&@sentatiomust remain at the same
point in thatPresentation The full chapter list is construat from the chapter list in each
Presentatioin sequence.

A Playable Sequence is a concatenatioRresentationthat each hais own timeline.
There is no defined concept of a timeline for the end result. It is at the discretion of the player
whethe it wishes to provide an ertd-end timeline. For example, if a player displayed a
progress timeline, it would likely add the total time of all clips in the playable sequence and add
any interclip delays to create a total time. As playback proceededdh the clipsthe current
time would be the accumulated time through all clips to that point. One variation is to only
provide timelines for individual clips or, if applicable, a collection of clips played with seamless
chaining.

5.2.3 PlayableSequencelList-type
A Playable Sequence List contains multiple PlayableSequence elements.

Element Attribute | Definition Value Card.
PlayableSequentist-
type
PlayableSequence A Playable Sequendehe order | manifestlayableSequence 1..n
of PlayableSequerglements type
defines the order of playback.
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5.2.3.1 PlayableSequence-type

The Playable Sequence allows Presentatmasimageso be chained together into a
final viewable video.

This can be used both in the modes wiileedast frame of one clip continues without
hesitation into thérst frame of the next clip, and whellgere may be a period of blank screen
and silence between clip3hat latter is assumed across all implementations. The former might
not be supported imome environmentdndividual systems must define their own specific
constraintshowever, changes in resolution, frame rate, encryption keys and other decoding
parameters might occur between clips.

The order of playback is determined by the sequendbuddés in Clip and ImageClip.
Clips and Image Clips can be interspersed. S@wiencattribute ndicates the order of
playback. Note that sequence is a signed integer, so playback could start with clips or images
with a negative value sequence.

Instancs of Clip elementshallbe listed in ascending order of sence Instances of
ImageClipelementshallbe listed in ascending order of sence

Thesequencattributeshallbe unique across all instanad<Clip elements within a
PlayableSequence imstce sequencattributesn a PlayableSequnee shallhave contiguous
values Within a Playable Sequence, thetallbe at least aaClip instance witha sequence
attributethati s ei t her missing or zero (06006) . Thi
is performed on the primary clip.

The seamless attribute is meaningless for the first clishadld nobe specified. If
specified, it shall be ignored.

Element Attribute Definition Value Card.
PlayableSequeneg
type
PlayableSequenq Identifier used to refer to the | manifesPlayableSequemtibe
ID PlayableSequenddust be type
unique within an Extras defin
Clip Clip of audiovisual playback | manifestudiovisu@ligreftype | 1..n
material.
ImageClip An image to be played for a | manifedimag€lipRefype 0..n
period of time (duration).
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ReferencelD Identifiers that identify the md:Contentldentifgpe 0..n
PlayableSequence. Addition
information can be obtained (
thesddentifiers. We strongly
suggest that at least one instq
be an EIDR.
5.2.3.2 AudiovisualClipRef-type
A Clip is a subset of audio, video, subtitles or some combination.
The following defines an audiovisual clip.
Element Attribute Definition Value Card.
AudiovisualClipRefi
type
sequence Indicates sequence of this clip relative| xs:integer 0.1
other clips in the same grouping. Orde
from lowest value to highest.
seamless I f o6trued, tirhmediatety| xs:boolean 0.1
following previous clip (i.e., frame to frq
audioLanguagg Indicates this Clip is associated with a| xs:language 0.1
particular audio language; typically use
dub cards.
PresentationlD Identifier for Presentati@h may contain| manifest:Presentation
combinations of audio, video and subti| type
EntryTimecode Beginning timecode for clip. If absent,| manifest:Timeceiype | 0..1
is the beginning of the track.
ExitTimecode Timecode for end of dligbsent, end is | manifest:Timecelype | 0..1
the end of the track.

5.2.3.3 AudioClipRef-type

A Clip is a subset of audio. This is useful for features such as audio loops.

The following defines aaudiconly clip.

Element Attribute | Definition Value Card.
AudioClipRefype
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sequence| Indicates sequence of this clip | xs:integer 0.1
relative to other clips in the sam
grouping. Order is from lowest
value to highest.

seamless| | f oO6trued, t hil|xs:boolean 0.1
immediately following previous

AudioTrackID Identifier for audio track. manifest:AudioTrackipe
EntryTimecode Beginning timecode for clip. If | manifest:Timecegpe 0.1
absent, start is the beginning of
track.
ExitTimecode Timecode for end of clipbdént, | manifest:Timeceiype 0.1

end is the end of the track.

5.2.3.4 ImageClipRef-type

An Image Clip is an image reference and duration, such that the duration indicates how
long the referenced image should be played. It is to be played equivalently to a Presentation of
length duration that shows a single image for the duration.

The following defines an Image Clip.

Element Attribute Definition Value Card.

ImageClipRei/pe

sequence Indicates sequence of this clip | xs:integer 0.1
relative to other clips in the sam
grouping. Order is from lowest
value to highest.

seamless I f é6trued, t hilxsboolean 0.1
immediately following previous
(i.e., frame to frame).

audioLanguag Indicates this Clip is associated xs:language 0.1
a particular audio language;
typically used for dub cards.

ImagelD Identifier for Image in the Inven| manifest:imagetype
Duration How long the image is to be xs:duration 0.1
displayed.
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5.2.4 Playable Sequence constraints to support default track selection

Annex A. defines Default Track Selection. This algorithm assumes that the entire video
has the same trackdJ his is not necessarily the case iRlayable Sequenaghere the individual
Presentatins do not have the same tracks. The section consRkigable Sequenséo support
track selection.

There are two primary use cases supported by these constraints. The first is a work that is
divided into sectios A common example is a movie that can show with or without deleted
scenes. In this case, Bltesentationmusthave the sameombination otracks.

The second use case involves material that appears prior to the main title or following the
main title. Content commonly in this category includes goitacy notices and distributor logos.
These do not typically have alternate tracks.

OnePresentationvith the full complement of tracksypically the main features used
for track selection. Othdtresatationsmusteithermatcht h at P r eaudiotrdcleot have n 6 s
a single audio track; and must matcth at P r esuldittetraakiorihave rd subtitles

Track Selection is based onb523kTratlhphri mary
selection for clips other than the primary clip is as follows

1 If the clip has the same tracks as the primary clip, the same tracks are chosen as
were chosen for the primarjipe

1 Otherwise

o That clip must have zero or one audio tracks. If a track is present, it is
always selected. Note that this track would usually be a music and effect
track.

o That clip must have zero or one subtitle tracks. If a track is present, it is
always selected. The most useful case is a langoaggeal image subtitle
track.
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6 PI CTUREOUPASND GALLERI ES

Images may be provided with a main title, or as supplements to supplemental audiovisual
material.

Images are grouped and sequenced. Basic malitaisfor a single sequence (slide
show). More advanced models allow more complex navigation paths.

The Gallery, part ofn Experiencedefines how a Picture Group is displayed.

6.1 Picture Group

The top level definition for Picture Groups is PictureGrosgptype. It contains one or
more Picture Groups.

Within PictureGroupListype, PictureGroup elements may appear in any order.

Element Attribute | Definition Value Card.
PictureGroupLidtype
PictureGroup A list of Picture Groups. manifesRictureGrotgpe 1.n

6.2 Picture Group Type

A Picture Group consists of one or more references to pictures.

To facilitate selection of the correct image, Picture Groups can contain descriptive
information as follows:

1 Type and Sulypei the intended use fahe Picture. For example, is thieture
intended for a storefront or for an interactive display?

1 StyleReferencé thestyle associated with the pictures. This is typically used in
interactive applications to indicate the particular interactive mesigile
associated with this pictures (e.g., small icons). It can also be used when pictures
are used in different contexts (e.g., a tiled product display vs. a product page).

Furthermore, to support the selection of the correct individual pigiioteyesmaybe
annotated. Annotatiorsinclude

1 Localized captions to be displayed with images
1 Languages of text in images (for localization)

1 Intended sequence for playback in a gallery.
1

Localized alternate text for accessibility.
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Element

Attribute

Definition

Value

Card.

PictureGrouype

PictureGrouplD

Identifier for the Picture Group
Must be unique within an Extrg
element.

manifegRictureGroupti)pe

Picture

An individual picture within the
PictureGroup.

manifesRictureaype

Type

Primary Type for this Picture
Group. Indicates the intended
for these Pictur&ee below

xs:string

0.1

SubType

Additional type information.

Xs:string

StyleRef

Style Reference for Picture Gr
If the entire PictureGroup appl
morethan one Style, multiple o
instance is included for each S

Xs:string

Type is encoded as follows

1 ®Ret alnténded for retail application such as a storefront.

1 6 A pipiniended for a menu or interactive application
1

0 Ga |l 1 Ietenged fouse in an image gallery.

6.2.1 Picture-Type

Picturelypedescribes an individual picture, including how it relates to other pictures
when sequenced within a Gallery.

Note that a image [magelPmay be referenced by more than one Picture. The picture
might have different annotation and be used in a different context. Hence, a iduie|Ds

required.

Picturel@an be reused in multiple Picture Groups when they differ orgyileReference
The only currently defined use case for PicturelD reuseasadtive applications, although other
use cases are allowed. This should always be used with catuion.

Element Attribute Definition Value Card.
Picturetype
PicturelD Identifier for this Picture. manifesRicturelype
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ImagelD Reference to theage for the manifedmagelBype
Picture.
ThumbnaillmagelD Reference to a thumbnail imag manifest:imagetype 0.1

the image referenced in Image

Languagelnimage If there is any text visible in the xs:language 0.1
image, this element identifies t
languge. Anticipated use is to
determine when alternate text

required.
AlternateText Alternate text to be used for | xs:string 0..n
accessibility.
Language | Language of AlternateText xs:language 0.1
Caption Caption for the image. Xs:string 0..n
Language | Language of Caption xs:language 0.1
Sequence Order of this Picture in Picture| xs:nonNegativelnteger 0.1
Group.

It is assumed that accessible applications will performttegpeech on Caption if no
AlternateText is providedIf provided, AlternateText is intended to replace Caption with any
caption information plus a description of the contents of the image.

If there is only one Picture in the PictureGroup, Sequence should be omitted. If there is
more than one Picture in the Picture Group then either

1 Pictures are unordered: no Picture may have a Sequence

1 Pictures are ordered: all Pictures must have a urBggeence. The first Picture
must have a Sequence of 0.

ThumbnaillmagelD allows a thumbnail image associated with the primary image to be
included. A typical use of a thumbnail image is for use in galleries where there is both a
thumbnail view and a fuimage view. Thumbnail images should only be used where scaling the
main image would result in unsatisfactory results, or when targeted for a device that is incapable
of scaling the full images with adequate performance.
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7 I NTERACTI VE IAGBREEXAND | MED SEQUENCES

This section defines data describing interactive applicaiodgext

7.1 Applications
The term A aptpioo nadon da riea pupsl eirdthiaispetifieatianh ange a b |

An Application Group (App Group) is a collection of applications witfedent
implementations that differ primarily in the environment in which they run. For example, a
Navigation Application for a TV series might havative implementationfor Android,
Windows, Mac and iOSand HTMLS5 and declarative XML definitions. Tleemight be distinct
implementations for specific system versions. These would all have similar behavior, allowing a
user to navigate the seriesb6 seasons,s epi sod
would be in the same Application Group. THeerience references the Application Group to
specify the functionality and the player or the player environment chooses the most appropriate
application for the circumstances.

The information for selecting the appropriate application is included debg in
Inventory. However, to facilitate easier access and to allow a TrackGroup to stand alone, this
information is replicated for each application.

7.1.1 AppsGroupList-type

Element Attribute | Definition Value Card.
AppsGroupListype
AppGroup Instancesf Appgsroups. manifest:AppsGreype 0..n

7.1.2 AppsGroup-type

AppssroupTypeefines whichinteractive applications perform the same function, but are
implemented for different platforms. For example, a declarative XML extras experience, an
Adobe Flastapplication and an HTML®based application could each be listed.

Element Attribute Definition Value Card.

AppGrougype

AppGrouplD Unique identifier for this App | manifest: AppGroupype
Group.
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InteractivilackReferend

Reference to émeractive track manifest:InteractiveTrackHR

(i.e., application) rencetype

Within Interactivil|ackReferenaestanceshe priorityattribute is the relative priority of

theapplication implementationA smaller number is a higher priority, wibhl 6eing the

highest priority

Within an ApfiGrougtypeinstance, eachteractivi|ackReference/prianiityd SHALL be

unique.

InteractiveTrackReferazlements, lists the track priority order for all applications within

the group.

The priorityattribute can be used to specify priority order amongst equivalent apps. F
example, given XML, Adobe Flash and HTML5, one could specify that HTMLS5 is the preferred

application by giving it the highest priority i.@,r i o) i t y =616

7.1.2.1 InteractiveTrackReference-type

InteractiveTrackReferenagpe allows applications that perform the same function to be
grouped. An instance of InteractiveTrackReferetype exists for each application that

performs the same function. Selection of the appropriate trackesdollowing the
InteractiveTracklID to the metadata in Inventory.

Element Attribute | Definition Value Card.
Interactiv@racliReference
-type
priority Priority of this implementation relative to| xs:positivelnteger| 0..1
implementations in the TrackGroup.
InteractiveTrackiD The InteractiveTracklD references an manifest:Interactiy
interactive track in the Inventory. TracklRype
Compatibility Application encoding information, used t{ md:DigitalAssetint 1..n
select appropriate Applicatipiementation| activeEncodibgpe
As there maybe multiple target pldiforans
given implementatiotultiple instances car
be included.
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7.2 Text

A Text Group is a collection of related inventory Text objects that are reRedated
objects serve the same function and are the same function, but differ in localization. Note that
other differentiating attributes might be added in the future.

7.2.1 TextGroupList-type

Element Attribute | Definition Value Card.
TextGroupListype
TextGroup Instances of T&toups. manifest: Textougype 0..n

7.2.2 TextGroup-type

Text groups allow related Text Objects to be connected.
The most typical connection is Text Object that have the same data but in different

languages. In this case, @ibxt Objects referenced by TextObjectID would differ in
TextObject/@Language.

Element Attribute Definition Value Card.
TextGrougype
TextGroupll] Identifier for Text Group manifest: TextGrouppe
language Language of this Text Group | xs:language 0.1
TextObjectID Reference to Text Object in manifest: TextGrouppe 0..n
Inventory

7.3 Timed Events

Timed Events provide an association between a period of audiovisual playback and other
objects. This can be used to inform a player thaitiaddl material (e.g., audio/video, images,
apps, script text or links) are associated with a period of playback.
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The following illustratesan Event Sequence consisting of several events. In this
example, each event refers to a Gallery.

| |
Bvent Sequence ! | | |
| |
(e.g, galleryof I
production stills) <
Galeryl  Gallery2  Gallery3...

Referenced object (via ID)

Audiovisual Timeline >

7.3.1 TimedEventSequencelList-type
All Timed Event Sequences are contained within the TimedEventSequergpkist

Element Attribute | Definition Value Card.

TimedEventSequencelLi
-type

TimedEventSequence Instances of TimedEventSequ( manifest:TimedEventSeque| 1..n
type

7.3.2 TimedEventSequence-type

A Timed Event Sequence is a series of events tied to the playback of a Presentation of
Playable Sequence.

Timed Event Sequences are connected to either a Presentation or a Playable Sequence.
This holds true regardless of how the Timed Event Sequence is referenced. That is, regardless of
how the Timed Event Sequence is referenced, whetlsdrdim a Presentation or a Playable
Sequence, all event timing is relative to the Presentation or Playable Sequence referenced within
the Timed Event Sequence.

Element Attribute Definition Value Card.

TimedEventSequence
type

TimedSequencel| Uniquedentifier for Timed | manifest:TimedSequencel
Sequence type
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PresentationID Presentation to which the | manifest:Presentatiotyjie | (choice)
Event Sequence is associa

PlayableSequencelD Playable Sequence to whic| manifest:PlayableSequeng
the Event Sequence is -type
associated

TimedEvent A sequenced Timed Event | manifest: TimedEvgte 1.n

7.3.3 TimedEvent-type

Each event contains a time range, a Type and SubType to describe the event a reference

to an object associated with that time range. eéxample, a Presentation might be reference if

there is a featurette associated with a section of video. Also included is an Offset, Timecode or

start string associated with the referenced object.

Element Attribute | Definition Value Card.
TimedEventype
StartTimecode Beginning of time period relatiy manifest:Timeceaype
the start of the Presentation or
Playable Sequence associateq
event
EndTimecode End of time period relative to ti manifest:Timeceype
start of the Presentation or
Playable Sequerassociated wit
event
Type Type of event xs:string
SubType Additional detail on Type of ev| xs:string 0..n
PresentationlD Reference to object associateq manifest:Presentatictyiie (choice)
with time period specified by
PlayableSequencelD StartTimecode and Endtimeco| manifest:PlayableSequence
type
PicturelD manifest:Picturetfipe
GallerylD manifest:Gallenthipe
AppGrouplD manifest: AppGroupype
TextGrouplD manifest: TextGroupype
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Multiple instances are allow
each instance refersto a Te
Group with a different langu
URL manifest:URYpe
AdID AdID as per [AD] Xs:string, pattern:
[azAZ19][azAZ0
9]{10}[hHdD]?
ISRC International Standard Recordi xs:string, pattefAz09]{2}
CodgISRC) [A-Z09J{3}0-91{2}{0-9]{5}
ProductID Product identifier. manifesDtherlRype
OtherID Any other identifier, for extensii manifesbDtherlRype
This must be understood in
context.
TimePeriod Definitioof a time period manifest:EventPerigpe
associated with the scene.
Location Definition of a location associa| manifest:EventLocatige
with the scene.
People Time is associated with a pers| md:BasicMetadataPebgbe
GTIN Global Tradeem Number; such| xs:string
as a Universal Product Code
(UPC), as per [GTIN].
Offset Offsetvithin referenced object.| xs:integer 0.1
(choice)
TimecodeOffset Timecode offset into referencel manifest:Timeceype
audiovisual content. This only
applies when PresentationID
PlayableSequenclD are preset
Initialization Text that instructs the referend xs:string
object where to start. This onl
applies when AppGrouplD is
present.

Encoding of Types as follows:

1 6 Sy n c hirreferemaed objeds presented in parallel with playing video,

start

ng

at mai n

pl aying

vi deoods

Start
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6 P a u Manbvideo is paused and TimedEvent is presented. Once TimedEvent
concludes, playback proceeds

0 St ioMrid video isstopped and referenced object is presented. There is no
implication that main video would continue following presentation of referenced
object.

0 S u b s t i Referenced abfect is played in lieu of the playing video during the
period from StartTimecod® EndTimecode. For example, a referenced 30
second video would replace 30 seconds of the playing video.

Subtypeencoding ighe subject of Best Practices.

Namespace for ProductID can include the following. 1D encoding should be in
accordance with the nmeespace. Where an ID has multiple variants (e.g.,-#38Mnd EANS),
the variant can be determined from the ID. Where not, additional Namespace values should be

defined.

= =2 =4 4

0 U PiCuniversal Product Code

0 E A NEuropean Article Number

0 J AiNJapanes@rticle Number

0 | S B Mtérnational Standard Book Number

6 GR i @ldabal Release Identifier

7.3.3.1 EventlLocation-type

This is an experimental section and might change in future versions.

An EventLocation is a placassociated with a scene. Time could be real, such as in a
filming location or it could bdictional ( e . Mos Eiskyd ) .

Element Attribute | Definition Value Card.
Eventocation
type
Type Type olocation xs:string
fictional | Indicates if event corresponds with g xs:boolean 0.1

locatiorf 6 f a | fistiendligcationr

(6trued) .
Name Name of location Xs:string 0.1
Address Address of location, expressed as a| xs:string 0.1
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EarthCoordinate Real coordinates manifesEventLocationEarthCeqg 0..1
type

OtherCoordinate; Eithefictionatoordinates or an alterny manifesEventLocationOtGeprd | 0..1
real coordinate system. -type

7.3.3.1.1 EventLocationEarthCoortype
Defines an Earth coordinate in terms of latitudagitude and elevation.

Element Attribute | Definition Value Card.
EventLocationEarthCoerd
type
Latitude Latitude coordinate xs:double (optional
sequence)
Longitude Longitude coordinate xs:double
ElevationMeters Elevation in meters xs:double 0.1
7.3.3.1.2 EventLocationOtherCoortype
Defines coordinate in terms of an alternate (fatfitong) coordinate system.
Element Attribute | Definition Value Card.
EventLocationOtherCoerd
type
system Coordinate system name | xs:string
Coordinate Longitudeoordinate Xs:string 1l.n
label Label for this particular Xs:string
coordinate.

The @system attribute defines what coordinate system is used. For example, if Universal
Transverse Mercator i s used, GaagtisCGoeadmatesso ul d b e
used, the syst eho(StanTuek load lnoge tharSoneacoordihattessigsterh)s
document does not control the vocabulary at this time.

Coordinate is the acmark2l0 d mor chi rBataeg, Tg wedkh
usesmore than one coordinate, instances should include @Ilabel to distinguish coordinates. Star

Motion Picture Laboratories, Inc. 63



Cﬁ Ref:  TR-META-MMM

e leS Media Manifest Version: v1.5
-

Date: October 13, 2015

Wars uses an X, Y, Z coordinate system so there would be three instances of Coordinate, with
@ abel being AX0, AYO0 and AZO respectively.

7.3.3.2 EventPeriod-type
This is anexperimental section and might change in future versions.

An Event Period is a time or a time period associated with a scene. Time could be real,
such as in a documentary, or it couldficgonal ( e . g . , AStar Dateo) .
time or relative to some reference.

Element Attribute Definition Value Card.

EventPeriodype

absolute |6t ruedé i f this i s|xsboolean 0.1
relative to some reference. Generally
reference is to a previous event.

Type Type of time reference. Xs:string
fictional Indicates if event corresponda netd xs:boolean 0.1
ti meline ( 6tfianhesleidn
Start Time of event or, if Enddhided, md:YearDateOrTin (choice
beginning of event between
Start/End an
End End of event. md:YearDateOrTin| 0..1 | FictionalStari
FictionalEnd
FictionalStart Equivalent to Start but for fictional timg xs:string
units Fictional timeits Xs:string 0.1
FictionalEnd Equivalent to End but for fictional time| xs:string 0.1
Units are the same as FictionalStart.
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8 EXPERI ENCE

The Experiencas the toplevel element for determining what can be offered to a user. It
defineswhich otherelementomprise a user experience

The following illustrates how Experiences related to Programs, Playable Sequences,
Presentations, Picture Groups, App Groups,Tad (text not yet implemented)

Essence

Data

Inventory Presentation Playable Sequence Experience

Video |« [ Video | Presentations ‘ Basic Metadata
Video
Video ._. Playable Sequences or
Presentation
Audio |« Audio
Audio |« Audio
Audio < Audio
Media Tracks Audio
| Audio |—
< Picture Groups
Subtitle [ aubtitle | p
Qbtitle } Qubtitle | Metadata Images ~ Gallery Images
Subtitle
Subtitle

Interactivity
Other App(s)

Chapter Images Navigation App

Presentation
Metadata

Text
o Goup - -

l Timed Event Sequence Timed Event Sequence
App Group
Interact nterac ‘ Child Experiences ‘
nteractive |l o
< Interaaive
|

| Text Group
= ObJ - )4'7\-:-4—
|

An Experience consists of pointerstbe following objects

Images

Gallery Images

\\

Metadata Images

¥ A4

1 Presentations and Playable Sequeincasdiovisual material
1 Picture Group$ metadata images (cover art) and galleries

1 Applicationsi applications used to navigate the experience and other applications
such as games

There is metadatat the Experience level and also metadata at the each object referenced

by the Experience.

The Experience contains applicability information about language and region so targeted

Experiences can be created.
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Experiences need to work with all content rielaships such as episode/season/series,
movie series and franchises. Consequently, Experiences can reference subordinate (child)
Experiences recursively. This is explained in the following section.

Note that a DECE Media Package (DMP) [DMP] can storerdine Experience.

8.1 Experience Structure

A viewing experience can be more than a single title. The Experience model supports a
broad range of content relationships. The simplest cases are single titles and episodic title.

The following example represeritsh e s i mpl est movi e Experien
and a mor e c¢ o mpldviewith Exkrg®e Natedhatenetadatdlimages exist
wherever metadata exists, although it is not always shown in the illustrations.

Smplest Movie

Movie
Metadata

Movie with Extras

Movie with Extras Metadata

Child Experiences

Feature Trailer Making-of...
‘ Feature Metadata ‘ ‘ Trailer Metadata ‘ ‘ Making-of... Metadata ‘
Navigation App Game (App) Gallery
‘ App Metadata ‘ ‘ Game Metadata ‘ ‘ Gallery Metadata ‘

Navigation App Game Production Gallery

The Simple Movie has metadata and the audio, video and subtitles for the main feature.
Also included, but not shown, is metadata for the main feature. As the Experience references
Sequences and Presentations, all features of Raéises and Inventory including chapters,
track selection information and detailed metadata is availd®.i mpl e Movi ed i ncl
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application, actually an AppGroup, to navigate the various titles and a game. It also includes a
Gallery of production irages.

The following example shows episodic materiat.the top level is an Experience
element describing the TV series.

Series

‘ SeriesMetadata ‘

Child Experiences
Season 1 Season 2 Season 3
‘ Season 1 Metadata ‘ ‘ Season 2 Metadata ‘ ‘ Season 3 Metadata ‘

‘ Season 1 Child Experiences ‘ ‘ Season 2 Child Experiences ‘ ‘ Season 3Child Experiences ‘

Season 2, Bpisode 1 Season 2, Episode 2 Season 2, Bpisode 3

‘ S El Metadata ‘ ‘ S B2 Metadata ‘ ‘ < B3 Metadata ‘ ‘

S El Presentation S B2 Presentation S E3 Presentation S B4 Presentation

Season 2, Episode 4 Season 2, Bpisode 5
S B3 Metadata ‘ ‘ R 5 Metadata ‘

Sl E5 Presentation

In this example, there is a gallery and navigation applicaflanaccommodate grouping
Experience isecursive with ExperienceChild pointing to Experience elements for subordinate
Experiences. In this case, the subordinate Experiences are season.

The following illustrates a series with extras:

Series
Season 1 Season 2 Season 3
[ sasnicidegeienes | [ sason2aildeperiences | [ sasnsoidbpeiens |

S1 Recap Presentation

<2 Gallery

Retrospective Presentation

Series Gallery

Season 2, Episode 1 Season 2, Episode 2 Season 2, Episode 3 Season 2, Episode 4 Season 2, Episode 5
‘ S Elw/ extrasMetadata ‘ ‘ S B2 Metadata ‘ ‘ S B3 Metadata ‘ ‘ 2 B3 Metadata ‘ ‘ 2 B5 Metadata ‘
Season 2 Bonus Series Bonus
Season Bonus Child Experiences Season Bonus Child Experiences
Season 1 Recap Season 2 Gallery Series Retrospective Series Gallery Series Navigation
‘ Sl Reacp Metadata ‘ ‘ S Galery Metadata ‘ Retrospective Metadata Gallery Metadata App Metadata

Series Navigation App
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There is a Serielevel objectthat includes serielevel metadata, a navigation application
and a series gallery. In this case there also a Presentation containing a series retrospective. As
the retrospective applies across all seasons it is maintained at the series level.

The seris consists ofhree seasons each with metadata, metadata images and a gallery
unique to that season. Season 2 also includes a Season 1 recap Presentation.

In this example, the seasons reference individual episodes (onlynSesisown).
Additional materal can also be attached to episodes.

8.2 Experience List

The Experienceist element contains one or more instancelSxgerience2lements
Each instancenay be international, or it might be targeted towards some combination of region
and language. Playbablehavior is to select the best fit for the applicable region.

Element Attribute | Definition Value Card.
Experienckisttype
Experience Each instance contains a colle] manifesExperiencype 1.n

of Title and Gallezlements,
possibly specific to a combinat
of languageggion and/eersion

Experienceelements may have language attributes and Redgnents that indicate
which instance should be usethe first filter is language. That is, a player should first select
Experienceslements with a suitably matching languagen Experienceslement without a
matching language is assumed to match all languages not present iExpbeenceslements.
Once language is matched, the Region should be matched.

The following is the order of preference for matches (highest first)
1 Matching language and Region
1 Matching Region element and no language attribute present
1 Matching language attribute and no Regitement present
1 Any other match of language
1 Any other match of Region
1 No match (no rules on selection)
A match cannot occur if either ExcludedLanguage or ExcludedRegion is matched.

For the purposes of matching
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1 The absence of a matching ExcludedLuzeng elenent is considered equivalent
to no language match.

1 The absence of a matching ExcludedRegion is considered equivalent to no Region

present.

It is up to the implementation whether it processes the version attribute.

8.3 Experience-type

TheExperienceelement definewnhich titles and galleries apply

Element Attribute Definition Value Card.
Experienceype
Experiencell] Unique Identifier for this Experience manifest:ExperiencelD| 0..1
type
version Experienceersion, used when player | xs:double
acceptsnultiple versiangor this
specification, ve
updateNum | Version of this document. Initial releas| xs:integer 0.1
should be 1. This is a value assigned |
manifest creator that should only be
incremented if a new version of manife
released. If absent, 1 is to be assumeq
is generally only used for selective upg
workflows.
Language Language for which Experiease xs:language 1.n
authored (optional
choice)
ExcludedLanguay Excluded language for whigterience
was authored.
Region Region for which Experievaseauthored | md:Regiotype 1.n
(optional
ExcludedRegion Excluded region from which Expeniaac choice)
authored.
ContentID ContentID for Basic Metadata describil md:Contentiiype 0.1
Experience.
Audiovisual Audiovisual titles. The first title must b manifest:Audiovistyede | 0..1

main title and ha
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Experience. Gal |
playback assets. PictureGrouplD is us
inventory.

App Identifies applications associated with | manifest:ExperienceAp 0..1
Experience. type
Gallery An image galleries associated with thi§ manifest:Gallepe 0.1

PictureGrouplD

References to PictureGroups. This ing
PictureGroups@alleries as well as
PictureGroups in metadata.

md:PictureGrougiipe | 1..n

TextGrouplD

References to TextGroups.

md:TextGrouptipe 0..n

TimedSequencel

Reference to Timed Sequence that is
associated with Experience

mainfest:TimedSequen 0..n
D-type

ExperienceChild

Child Experience elements. Usage is
defined below.

manifest:ExperienceCh 0..1
type

ContentID can refer either to the ContentID associated with metadata, or if
Inventory/Manifest/Alias is used, ContentlD may refer to an &iastentID (i.e.,
Alias/@ContentID). In this case, the aliased ContentID will be substituted as part of the

dealiasing process.

Organization uses the Common Metadata Completion Olyet€CompObjtype) to

fully organize titles within thé&xperience Thisstructure can include hierarchies such as a show

comprised of seasons further comprised of episodes. In this usage, CompGtyjiantsy

constrained as follows

1 DisplayName shall not be included

1 EntryNumber should be included

1 EntryClass should be included

1 Entryis included if appropriate

1 ContentID is the only valid choice and it shall bRragraniD.

PictureGroupID must be used in applications where it might not be immediately clear
how images are organized. For example, when Experience is used as part of a delivery manifest
PictureGrouplD informs the ingestion process where to find images suchaatagimages and

gallery images. This will include references to all Picture Groups referenced in Gallery
elements. The reason for this apparent redundancy is that Gallery is to be used for the

organization of playback, not the organizatafingestion. In circumstances where Experience
is part of a complete package (e.g., a DECE DMP) it is not necessary to include PictureGrouplD

elements.
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8.3.1 Audiovisual
A collection ofplayablevideo, audio, subtitles and other behavior dediby an

Audiovisual element This can be the main feature, promotions such as trailers, or value added

material such as makingf videos or deleted scenes.

Element Attribute | Definition Value Card.

Audiovisuatype

ContentlD] Content Identifier associated w md:Contentiiype 0.1
the Basic Asset Metadata
describing thHigogram

Type Type of this title (see below) | xs:string
SubType Additional detail on type Xs:string 0.n
Presentation|D Identifier for the Presentation | manifest:Presentatictyjie

associated with this title. Useq
when there is no need for a
Playable Sequence.

PlayableSequencelD Identifier for a Playable Seque| manifest:PlayableSequenc 01
Used when PlayableSequencg -type T
(choice)
referenced.
PlayableSequence Playable Sequence definition. | manifest:PlayableSequenc
Used when a separate type

PlayableSequence element ca
be referenced.

ContentID ContentID for Basic Metadata | md:Contentifppe 0.1
describing the Experience.

At least one of PresentationID, PlayableSequencelD or PlayableSequence must be
included if the intent is to play content. If the intent is information, such asrgee, then these
may be excluded, but ContentlD must be included.

ContentlID can refer either to the ContentID associated with metadata, or if
Inventory/Manifest/Alias is used, ContentIlD may refer to an alias ContentID (i.e.,
Alias/@ContentID). In this case, the aliased ContentID will be substituted as part of the
dealiasing process

Type describes the tdpvel nature of th&®rogram Note that useful information in the
Programcan also be found iBasicMetadata or ReferencelD information in the referenced
Presentation Type is enumerateds follows
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1 6 Ma i Main title (typically the feature)
6 Pr o mo Tralery) téasers, etc.

1 ¢ B o ni lAddiiional material related toward the Mdnogram such as, deleted
scenes, makingf, etc.

1 6 Ot fli Any 6ther material included

SubType can add additnosal Sudlgpe maylinclude s pec i
terms salceht @ads DdDenesd® or odMaking

8.3.2 ExperienceApp
ExperienceApp defines an application associated with an Experience.

The ExperienceApp is independent of target plattbiitmeferences AppGroup elements
which enapsulate that information.

An application used to navigate the experience is called a Navigation Application. If a
Navigation Application is present, it must be first and include Tgmev & child experiences
are referenced by the Experience element, the Navigation Application is assumed to either
navigate the child Experiences or be capable of handing off to control to Navigation Applications
in the children.

The name of the applicahdAppName) and content rating (Rating) are included as
metadata. It is likely that additional metadata will be added in the future.

Element Attribute | Definition Value Card.

ExperienceAptype

AppID Content Identifier associated W md:Contentiype 0.1
the Basifsset Metadata
describing this Program.

Type Type of this title (see below) | xs:string
SubType Additional detail on type Xs:string 0..n
AppGrouplD Reference to the App Group th manifest: AppGroupype

references the application.

AppName Readable name of the applicat xs:string 0..n
This may be localized with the
language attribute.

language| Language of the AppName. xs:language 0.1
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Rating Basic Metadata Content Ratin¢ mdContentRatisigpe 0.1
Common Rating encodmzuld
be used.
ContentlD Reference to BasicMetadata t md:Contentiiype 0.1

contains a description of this
application. Referenced Meta
must have WorK

Type uses the following encoding

1 6 n a Wavigation Aplication; that is, an application used to navigate the
experience.

1 6 g a inGadne
1 6 ot hAetypé not otherwise defined here.

If AppName/@Ilanguage is absent and a single Experience/@language is present, that
language can be assumed. If there is no @language match, and one AppName contains no
@language attribute, that AppName should be used. At most one AppName can be included
without an @language attribute.

8.3.3 Gallery

The user interface for the presentation of images is called a Gallery. The Gallery
contains enough information to provide a simple display of images.

A gallery contains
1 Namei Used for gallery selection)

1 Picture Graipi Images associated with Gallery. The Gallery will include all
images in the Picture Group.

Background Image or video background with optional audio.

1 Auto-advance timing If system is to display images automatically, how long to
dwell on each slide.
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contains a description of this
gallery. Referenced Metadata
must have Wor K

Element Attribute | Definition Value Card.
Gallerytype
GalleryID| Identifier that uniquely identifieg md:GallgtDtype 0.1
this instance of Galgpe. This
is used as a reference for
presentation implementations.
example, a menu intended to &
associated withis gallery could
refer to this GalleryID.
Type Type of the gallery. Reserved | xs:string 0.1
future use.
SubType Additional detail on type Xs:string 0..n
PictureGrouplD Picture Group containing Pictu| manifest:PictureGrouplD
for gallery
GalleryName Title of Gallery Xs:string 0..n
language| Language of gallery xs:language 0.1
ContentID Reference to BasicMetadata tf md:Contentiype 0.1

8.3.4 ExperienceChild

Each ExperienceChild element references a child Experience. The model is described in

Section8.1
Element Attribute | Defirition Value Card.
ExperienceChiltype
Relationship Defines the relationship betwe| xs:string 0.1
the parent and child Experienc|
Sequencelnfo Sequence information ordering md:ContentSequencelnfo| 0..1
children. type
ExperiencelD Referencm child Experience | manifest:ExperiencelD
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Relationshigs the mirror image of Common Metadata BasicMetadataParent
type/@relationshipType. That is BasicMetadata reference child to parent while Experiences
referencgparent to child. The same contrallocabulary used. The Relationship elements is
encoded usinthe controlled vocabulary for BasicMetadataPatgpe/@relationshipType as
defined in [TRMETA-CM], Section 4.1.4.2Relationship supersedes instances of
BasicMetadata/Parent/@relationshipType.

For example, if the Experience issasedseri e
If the Experienceisaeason and the child is an episodes

Sequencelnfo provides information on the sequencing of tiié Experiences. This
supersedes any sequencing in the Child Experience. Specifically, if BasicMetadata in the Child
Experience contains Sequencelnfo, the ExperienceChild/Sequencelnfo supersedes
BasicMetadata/Sequencelnfo. For example, if the Child fieqee is an episode
ExperienceChild/Sequencelnfo determines the episode sequence. This supports regionalized
episode reordering.
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9 MAPPI NG AIOI EXPERI ENCES

A Logical Asset defines a set of content. The mapping from ALID to Experience is
performedhroughalLogical Asset identifier (ALID) that identifiesnentire set of conterb the
Experiences associated with that content.

An Avail uses an ALID to identify the content associated with that Avail. Consequently,
this map is used to map AvailsExperiences.

9.1 ALID-Experience Map List

The AvailsExperienceMaps element contains one or more instances of
ALID ExperienceMap.

Element Attribute | Definition Value Card.

AvailsExperienceMapl:ig
type

ALIIEXperienceMap Each instance contains a | manifest: ALEXperienceMap | 1..n
collection of mappings type

9.2 ALID-Experience Map

This type maps ALIDs to Experience based on conditions that may exist at that time.

A mapping from an ALID to an Experience indicates that Experience is to be used in
conjunction with offering or fulfilling that ALID. Because an Experience can be localized, an
ALID can map to multiple Experience instancEsr example, if there was axjgerience for
Country A and another Experience for the rest of the World, the ALID would map to both
Experiences (i.e., two ExperiencelD instances).

It is also possible that a single Experience may be used to provision more than one ALID.
For example, a mae available in both Canada and the US could have a different ALID for each
country's offering due to differences in the entitlement.

When used in conjunction with Avail$yd appropriate Experience to use when
responding to a request for a specific AldBnalsodepend on conditions such as the current
window (e.g., 'Prérder’) or prior actions by a consumer (e.g., the asset has been purchased).
this case the combination of ALID and @condition is used to map to the Experience.

The following illustation is an example of two ALIDs that are specific to their respective
regions (US and CA). There are distinct Experience instances for US and CA. There is also an
Experience shared by both regions for thedtdercondition.
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Acquired > Aoqﬁged
ALID-US

Pre-order
Pre-order,
USHCA

Pre-order
ALD-CA Acquired
Acquired > CA ’

ALIDEXperi Map/
periencetan . D diti Experience/
Experiencel @condition @ExperiencelD

Note thateventhough s i ngl e Feopderr i @A +cskshaied between US
and CAfor the preorder conditionthey are driven by distinct Avails, so they can have their own
business terms.

Element Attribute Definition Value Card.

ALICEXperienceMap

type
ALID Logical Asset ID included in an Avail. mdAssetLogicalipe | 1..n
ExperiencelD ID of th&xperience associated witiA\thB | manifest:Experiencell]l 1..n
type
condition | Theconditionf the Experience in the cont¢ xs:string 0.1

of this ALIDsee below)

The @conditionattribute indicates theondition under which an Experience will be used
This is the means to communicate theealdxperi e
access contenthe primary use case for@@nditionis to distinguish which Experiences to use
during different windows. Other applications are allowed.

The following values fo@conditionshould be used for the associated conditions. For
example, if the conditionisapeef f er , us eo ftfheer & .ebranblsdePerdoet hatf er s
logical asset:

1 d&Jnavailabléi Assetcannot be sold or fulfilledTypically no information is
shared.

1 d&reofferdi Asset is intended for offer at a future dat€ypically, information is
shared, but with no opportunity to acquifehis also applies to holdbacks where
asset cannot be sold or fulfilled.

M1 d&reordei Asset can be sold, but not fulfilled.

1 dolddi Asset has been sold, but it cannot be fulfilled. This applies to both pre
orders and holdbacks.

Motion Picture Laboratories, Inc. 77



Cﬁ Ref:  TR-META-MMM

. Media Manifest Version: v1.5
_-:labs

Date: October 13, 2015

1 o6 ér-saléi Assetcan be sold and fulfilledThis is the default and is assumed if
@condition is absent.

1 AAcquiredi Asset has been acquired (throwsgthe or promotion) and can be
fulfilled. Acquired also covers the state where content has been purchased, it can
be fulfilled, but not sold.
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1I0DELI VERYE MANI FEST

Content igyenerallydeliveredin multiple files referred to here as a Packadée Fie
Manifestdescribs thevarious pieces associated a Package

This structure assumes the following files:

1 Manifestfile i A file with data described in this section

1 Metadatdiles

1 Mediafilesi audio, video, subtitle, apps, images, text, interactivity/apps
1 Availsfiles

1 Ancillary files (any other files)

To group files, there is the concept of a Package. A Package is all the files contained
within the manifest, including the manifest itself. A Package is identified with a unique
PackagelD

File formats areot addressed here, but these types represent the expression of
information in files.

10.1 FileManifestinfo-type

This defines the Manifest. The manifest includes the definition of a Package and defines
the contents of the Package. This includes a listiradl éfes included together along with
identifying information about each file.

Element Attribute | Definition Value Card.

Manifestinfdaype

PackagelD Unique identifier for package Xs:string
PackageDatéme Date and time package generated xs:dateTime
Publisher Organization with whibepackage is mdOrgNameype

associated. This is the entity to be cont
with any inquiries associated with the

Manifest.
AvalisEntryID ID for any Avails associated with this | mdidtype 0..n
Package.
TotalFilesInPackage Count of files xs:int
FileInfo Information about each file in manifest | manifesFilelnfdype | 1..n
ExceptionFlag Human attention is required. See Com| xs:boolean 0.1

Motion Picture Laboratories, Inc. 79



SagE!

Package

. . . Ref : TR-META-MMM
lab Media Manifest Version: VL5
N aps Date:  October 13, 2015
S
Comments Any comments or instructions to accom| xs:string 0.1

10.1.1 FileInfo-type

FileInfdypeis used to describe eafile in the Package. The data in this element should
correspond
Locationits file extension or type embedded in the file correspondswitle andHashcan be
generated from its contents.

with physical

attri

but es

of

t he

TheFRlelnfaypeinformation ensures that a file is correctly identified. As the Package

may be delivered separately from other fikbg FleInfetypeensures the correct files are

identified.

It is envisioned thatocatiomvill be used to facilitate network downloading of assets.
The metadata is delivered without the file, and the filed is retrievedlfomation

Element Attribute | Definition Value Card.

FileInfetype

Location Information thedn be used to locate theTiés manifedtocatiofype | 1..n
may be excluded, if Identifier is sufficient to dig
the fileLocation is encoded in accordance with
Locatiottype definition above.

Identifier Identifiers associated with this file. md:Contentldentifier| 0..n

type

FileVersion Version of the file. xs:nonNegativelnteg| 0..1
number indicates a newer version.

FileDate File version date or dateTime. This can be us¢ xs:union(xs:date, 0.1
distinguish this version of the file as part of file| xs:dateTime)
identification.

Type Type of file xs:string

Amani fest
Aimet adat acf
Aimedi ao
Afavail o
Aancill ar

Length Thelength of the file in bytes. If a Hash is useq xs:nonNegativelnteg
the exact number of bytes that was used when
generating the Hash.
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Hash File hash of the entire file. Multiple hashes cal md:Hastype 0..n
included.
MIMEType MIME typef file Xs:string 0.1
WrapperFormat Description of how file is packaigihis is a file of | xs:string 0.1
type media, this value corresponds with Conta
Type from [CM], Section 6.2.1.1.
ContainerMetada If file is a media contai@entainerMetadata md:ContainerMetadg 0..1
includes information about how to decode the | type
Delivery Information about how the file is delivered. manifest:FileDelivery
type

Common Metadata defines the appropriate encoding for different hash methods. For

packaged files, MD5 is the preferred method.

10.1.2 FileDelivery-type

This element describes how a file will be delivered.

Unless otherwise noted, Filelnfo/Location is assumecktthé local filename.

Element Attribute | Definition Value Card.
FileDeliveryype
DeliveryMethod The mechanism by which the file has been or | xs:string
delivered.
TransferLocation Location where file will be transferred to or frof xs:anyURI 0.1
Organization Organization delivering file. This may be diffef md:OrgNartgpe 0.1
FileManifest/Publisher
Contact Contact information in case there are any com| md:Contactlafigpe 0.1
questions or problems.
EstDeliveryDate Estimated delivery date xs:date 0.1
Otherlinstructions Other instructions for the receiving party Xs:string 0.1

The value of certain fields depends on the delivery metSadne DeliveryMethod
values indicate file status rather than method of deliEmgoding is as follows:
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DeliveryMethog Definition TransferLocation Other

http retrieved via HTTP GET URL where file is Local filename must match
located filename in path

ftppull Recipient will retrieve file via FTP ftp site

ftppush Sender with send file via FTP <not used>

emalil Sender will send via email email file will be sent
in Omailt(d

physical Filename on media.

Full path if appropriat

filesite Intended for file sharing sites such as| Reference to file in
Dropbox appropriate account
other Some other method agreed upon by j See Otherlnstructions for de
delivered This file was delivered in an earlier ve n/a EstDeliveryDate should inclu
of this File Manifest the date when delivered.
future This file will be delivered at a future ti| n/a If known, EstDeliveryDate
This is to inform the recipient to expe should include an estimate ¢
file at a later time. when the filgill be delivered.
removed This file is no longer applicable and s

be removed by the recipient.

10.2FileDeleteManifest

The FileDeleteManifest element of FileDaleteManHggte is provided tallow the
sender tesignalto the recipienthat files alrady delivered should be removed.

This structure is similar to the File Manifest, but each file listed is intended to be deleted.
In general, the information in the File element should match the original FileManifest exactly.

Element Attribute | Definition Value Card.
FileDeleteManifes manifest:FileManifes
type type (by extension)

type Type of delete operation. There are currently| xs:string 0.1

defined values and may be used bilaterally.

referencg Reference information as ddfitadrially. Xs:string 0.1
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Description A description of this deletion manifest. This | xs:string 0.1
information is for reference, and will not gene
result in human intervention.
Instructions Any instructions accompanying deletion mani| xs:string 0.1
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11 MEDI A MANI FEST EDI T

Some workflows require that a Media Manifest be modified after its delivery. This
section describes an element that enables the editing process.

Edits must bgerformed with care as they can corrupt the internal structure of a Media
Manifest. For example, if an Inventory item is removed but is still referenced, but the Media
Manifest may be syntactically correct but it will not be valid for playback. lcismenended
that update workflows account for situations likely to cause corruption. The element includes
features to support good processes. For example, the ManifestID and updateNum attributes can
be used to ensure updates are applied in the correct orde

Specific update workflows are left to best practices and bilateral agreements.

11.1 MediaManifestEdit-type

The MediaManifestEdit element is of MediaManfestHgge. Thiselementprovide 1)
attributes for managing the update workflow, 2) IDs of elementbjects, and 3) objects to add.
All operations are performed on a single Media Manifest.

At least one of DeleteObjects and AddObjects must be included. Both may be included.

Element Attribute Definition Value Card.

MediaManifestEditpe

type Type of delete operation. Ther| xs:string 0.1
currently no pdefined values al
may be used bilaterally.

reference | Reference information as defin xs:string 0.1
bilaterially.

ManifestID| Unique identifier for this manif¢ md:ietype 0.1

updateDeli| This indicates the Manifest Xs:string 0.1

veryType | includes just portions required
an updated. Itis not a comple
Manifest. The exact definition i
subject to specific practices an
reference by this string.

updateNun Version of thiecument. Initial | xs:integer 0.1
release should be 1. This is a
assigned by the manifest creat
that should only be incrementg
a new version of manifest is
released. If absent, 1 is to be
assumed.
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ExtraVersi( A string that describes the verg xs:string 0.1
nReferencq of the extras.
DeleteObjects Obijects to be deleted from Me|{ manifest:MediaManifestEq 0..1
Manifest. eletetype
AddObjects Objects to be added to Media | manifest:MediaManifestEd| 0..1

Manifest after DeleteObjects a
deleted.

ddtype

11.1.1 MediaManifestEditDelete-type

The MediaManifestEditDelettype lists identifiers of objects to be deleted from an
existing Media Manifest.

All delete operations are performed before any Add operations.

Element Attribute | Definition Value Card.

MediaManifestEditDele

type

AudioTracklD Objects with this ID will be del§ manifest:AudioTrackipe | 0..n

VideoTracklD manifest:VideoTrackipe | 0..n

SubtitleTrackID manifest:SubtitleTraeiyii® | 0..n

ImagelD manifest:imagetype 0..n

InteractiveTrackID manifest:InteractiveTrackl| 0..n
type

TextObjectID manifest: TextObjedtpe 0..n

TextGrouplD manifest: TextGrouptpe 0..n

TimedEventSequencell manifest:TimedEventSeqy 0..n
etype

PlayableSequencelD manifest:PlayableSequeng 0..n
-type

PresentationID manifest:Presentatictyjie | 0..n

PicturelD manifest:Picturetyipe 0..n

Motion Picture Laboratories, Inc.

85




L
O labs

Media Manifest

Ref: TR-META-MMM
Version: v1.5
Date: October 13, 2015

Content, language and optiona
region will be deleted. If Regi
absent, LocalizedInfo elements
matching ContentID and langu
will be deleted, regardless of
region.

cRedtype

GallerylD manifest:Gallenyt\ipe 0..n
AppGrouplD manifest: AppGroupype 0..n
ExperiencelD manifest:Experiencglpe | 0..n
ALIDExperienceMap Matching map will be deleted. | manifest:ALIDExperiencelf 0..n
-type
ContentlD Basic Metadata with this ID wil md:Contentigpe 0..n
deleted.
LocalizedInfoRef LocalizedInfo elements matchii manifest:MediaManifestEq 0..n

11.1.1.1 MediaManifestEditLoc-type

This element islesigned to match LocalizedInfo elements within md:BasicMetadata

type. ContentID and.anguaganust match exactly. Region is matches from general to specific.
That is, if Region is expressed in terms of country, it matches all Localizedinfo eleménts tha

contain regions in that country. If Region is expressed in countryRegion form, then only an

exact match applies. If LocalizedInfo does not contain a Region element, then the presence of

the Region element here will always fail to match.

Element Attribute Definition Value Card.
MediaManifestEditLocH
eftype
ContentIlD Matches md:BasicMetadata | md:ContentHype
type/@ContentID
Language Matches md:BasicMetadata | xs:language
type/LocalizedInfo/@language
Region Matcheand:BasicMetadata md:Regietype 0.1
type/LocalizedInfo/Region
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11.1.2 MediaManifestEditAdd-type

The MediaManifestEditAddype is almost identical to the MediaManifégpe; the
differences being the removal of attribudiethese are promoted to the parent eledentdthe
cardinality of toplevel elements all being optio@akertain elements are requiried

MediaManifesttype.
Element Attribute | Definition Value Card.
MediaManifestEditAdd
type
Compatibility Same as MediaManifgge manifest:Compatibtijtye 0.1
Inventory manifest:Inventdype 0.1
Presentations manifest:PresentationList | 0..1
type
PlayableSequences manifegtlayableSequenceg 0..1
sttype
PictureGroups manifedRictureGroupl-ist | 0..1
type
AppGroups manifest:AppGrouptyipe | 0..1
TextObject manifest:InventoryTextObj| 0..1
type
TextGroup manifest: TextGrotype 0.1
TextGroups manifest: TextGroupitygte | 0..1
Experiences manifedExperiencelistpe | 0..1
ALIDExperienceMaps manifesALIDExperienceMg 0..1
Listtype
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ANNEXA. TRACK SELECTIBENS PROC

This section describes the intended use of Track Seldofimmation found in the Presentation
element.

The following stages occur in track selection:

1.

2.

The Device assigns a default System Language

A User optionally changes System Language; and may s@exferences such as audio
and subtitle languages, and subtitle type

The Device selects default audio track and subtitle track (Primary Subtitling Presentation
Track), if applicable

A User may optionally select specific audio track or subtitle t(Bcknary Subtitling
Presentation Track)

The Device selects subtitle tracks for forced subti#de(nateSubtitling Presentation
Track), if applicable

Playback can begin. User selections may require repeating some steps above. For
example, changing tcis (Step 4) would require performing Step 5.

This Annex uses the following terminology:

T

The following subtitle definitions are used to describe what is in a subtitle track

o Forced Subtitle: A subtitleith only one instance dhventorySubtile/Type
where that instance equals O6forced©6.

o Other Subtitle: A subtitle with no instanceslofentorySubtitle/Type equal to
Af orcedo

o0 Mixed Subtitle: A subtitle withat least one instance wiventorySubtile/Type
equal to O6forced?q; InzemtdrySaltitle/Typeansttequaltoe i n
Af orcedo

A Within a Mixed Subtitle track, subtext and subpicture elements that are to
be displayed as forced subtitles ar
elements that are not to be displayed as forced elementfemed to as
ondmrced el ement séb
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T From a Userb6s perspective, subtitles are
subtitle elements may be displayed. The following definitions indicate what subtitles
elements are presented when subtitles araraffon, what tracks contain those elements,
and what audio track contains audio for playback

o Primary Subtitling Presentation Mode:
Primary Subtitling Presentation Mode, the Primary Subtitling Presentation Track
will be presented.

o Primary Subtitling Presentation Track: The subtitle track that is to be presented
during Primary Subtitling Presentation. An Other Subtitle track or a Mixed
Subtitle track will be decoded and presented during Primary Subtitling
Presentton.

o Alternate Subtitling Presentation Mode
in Alternate Subtitling Presentation Modmly forced elements withithe
Alternate Subtitling Presentation Track will be presented (if aAy)Alternate
Subtitle carbeforcedsubtitleelements within a Mixe&ubtitle track or a Forced
Subtitle track.

0 Alternate Subtitling Presentation Track: The subtitle trackitithtdestheforced
subtitleelementgo be presented during Alternate Subtitling Presentati@mced
subtitle elements within a MixeBlubtitle track or all elements in a Forced Subtitle
track will be presented during Alternate Subtitle Presentation. Note that for a
Mixed Track, the Selected Primary Subtitle Track and the Selected Alternate
Subtitle Trackmight be the same track.

1 The following definition indicates what audio track contains audio for playback

0 Selected Audio Track: The audio track selected for play.

A.1l. Defined Preferences

The following are Input Variables to default track selection and museleeted prior to default
track selection.

1 System Language (required)

1 User Preferred Audio Type. The type of audio preferred by the user. Type enumeration is
as per md:DigitalAssetAudioDatay pe/ Ty pe. By default this
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1 User Preferredudio Language (optional) User preference for audio language which
applies to all DCCs

1 User Preferred Subtitle Language (optiofial)ser preference for subtitle language
which applies to all DCCs

1 User Preferred Subtitle Type (optionalThe type of sutitle preferred by the User for
the purposes of selecting default audio and subtitle tracks. Type enumeration is as per
md:DigitalAssetSubtitleDatdype Ty pe. By default this shou

Devices are assumed to have the following capabilities

1 Allow a User to override Input Variables

1 Allow a User to select a specific audio track

1 Allow a User to select a specific subtitle trdok Primary Subtitling Presentation

T Al ow a User to turn fAono and Aoff o subti

o When fAOno, dec odmarysSabtitingPresentationt Trackheed P r i
display all forced and neforced elements.

o Wheoffoih. decode and present the Alterna
only display forced elements

A.2. Default Audio and Subtitle Track Selection

This section definedgorithms for selecting default audio track and default subtitle track.

Default tracks are selected prior to init
tracks selections.SectionA.4def i nes an fAAssumed Devicedo mod
behavior during default track selection.

In aPlayable Sequenceack selection is performedn t h e f pinacoosdange c | i
with Section5.2.4 The selection is applied to other tracks where matching tracks exist.
Presentatioronstraints ensures thatesentatios will either have the same audio and/or subtitle
tracks or a single audio track making track selection on these other tracks deterministic.

The following rules apply to the decision flow:
1 When matching and selecting tracks, only tracks that are playable on the Device should

be considered. Tracks that are not playable should be ignored. For example, a track with
a CODEC not supported by the Device would never be selected.
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1 When multiple elnents match equivalently

o |If there are additional User preference and at least one element matches this
preference, filter elements based on the User preferences. For example, if the user
prefers original audio tracks, and an original audio track matuthes criteria,
selectthattrack i . e., a track with Type=06pri ma
6fal sed)

o Then, If elements are prioritized, return the element with the highest priority;

o Otherwise, return the element that appears first in the metadata. Fgolexd# a
language lookup matches two LanguagePatancesqually well, the first
LanguagePair to appear in tReesentationvould be selected

1 If more than onéresentation element is present, tiresentation element
with TrackSelectionNumber equalto 0 is referenced for automatic default track
selection

T I'n the diagrams, when an audio track i s 0
Track. When a subtitle track is selected, it is selected as a Selected Primary Subtitle
Track, unless othenge noted.

1 In conditions referring to matching tracks of a given language,
InventoryAudio/Language is used for audio language matching and
InventorySubtitle/Language is used for subtitle language matching.

1 In conditions referring to matching tracks aofji@en typelnventoryAudio/Type is used
for audio Type matching, aridventorySubtitle/Type is used for subtitle Type matching.

1 When referring to Tracks referenced by LanguagePair this refers to all tracks referenced
by PresentatiotudioTrackReferencthat matchinventoryAudio/Languagen union
with tracks referenced resentatiofsubtitleTrackReferencéhat match
InventorySubtitldLanguage
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A.2.1. Default Audio Track Selection

This flow describes the assumed algorithm for selecting a Default Audio Track.

BEGIN
Select default audio track

Did User select audio
language preference?

Does a matching track
exist?

Select highest priority
audio track with
matching User audio
preference

Select highest priority
audio track

Does
LanguagePair

Does
Audio Track exist that

exist where
N matches System Yes——p
SystemLanguage Language and audio
matches System

-
Language? Type?

Select highest priority
audio track with
matching System
Language and Type

No

Yes

Does
Audio Track exist that
matches System
Language?

Select highest priority
audio track with
matching System
Language

Select highest priority
audio track

Does any track
referenced by the
matched LanguagePair
match audio language
and audio Type?

Yes——————————————————— P

Select highest priority
audio track that
matches audio Type
and Language from
matched
LanguagePair

No

Pick highest priority
audio track that
matches matched
LanguagePair
AudioLanguage

END

Select default audio track

A.2.2. Default Primary Subtitling Presentation Track Selection

This flow describes the assumed algorithm for selecting a Default Subtitle Track.
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BEGIN
Select default subtitle
track

Ddes track exist that
matches User subtitle
language preference
and User selected
subtitle Type?

Did User select subtitle
language preference?

Select highest priority
subtitle track matching
User subtitle
preference

No—p

No subtitle track
selected

Did User select audio

————————————P
language preference? Yes

No subtitle track
selected

No

Does
LanguagePair
exist where
SystemLanguage
matches System
Language?

Does any subtitle
track exist that
matches System
Language and subtitle
Type

Yes—Pp|

Select subtitle track
matching Language
and subtitle type

No subtitle track

—p
selected
Does the matched .
LanguagePair include a No 4 No ss‘;?é'éltee érack
subtitle language?
Yes
LanguagePair audio .
] No subtitle track
language, and is Yes 4 selected
No
Does any track . .
referenced by the SEIFTCt highest prlor_lty
: subtitle track matching
matched LanguagePair Yes———————————————— P N
N Language and subtitle
match subtitle language Type
and subtitle Type? P
No
Does any track Pick highest priority
referenced by the subtitle track that
matched LanguagePair Y P matches matched
match subtitle LanguagePair
language? AudioLanguage
No w| No subtitle track
selected

END
Select default subtitle
track
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A.3. Alternate Subtitling Presentation Track Selection

An Alternae Subtitle Track is used for Forced Subtitles.

Forced subtitles are displayed either in conjunction with other subtitles, or when subtitles
are turned off. That is, if subtitle is off and a suitable forced subtitle track (i.e., either a Forced
Subtitle tack or a Mixed Subtitle Track) is present, it will be displayed.

A forced subtitle track is expected to match the language of a sedectedrack.

If a subtitle track contains information that allows differentiation between elements that
are forced andot forced, then the forced subtitle track should be interpreted as the mixed track
with only forced elements presented.

A.3.1. Select Alternate Subtitle Track
This flow describes the assumed algorithm for selecting the Alternate Subtitle Track.
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BEGIN
Select alternate subtitle
track

Is there a Selected
Primary Subtitle Track?

Is it a Mixed Subtitle

No

Is there a Forced
Subtitle Track with
Language matching the
Primary Subtitle Track?

N
N

Is there a Forcethor
ixed Subtitle Track
with Language

matching Selected
Audio Track’s
Language?

Yes——————————————————— P

Yes—Pp

Selected Selected
Subtitle Track as
Selected Alternate
Subtitle Track

Select Forced Subtitle
Track with Language
matching Primary
Subtitle Track’s
Language as Selected
Alternate Subtitle
Track

Select Forced or
Mixed Subtitle Track
with Language
matching Selected
Audio Track’s
Language as Selected
Alternate Subtitle

Track

Selected highest
priority Forced or
Mixed Subtitle Track
as Selected Alternate
Subtitle Track

Are there any Forced or

- : ————————————————— P
Mixed Subtitle tracks? Yes

No Selected Alternate
Subtitle Track

selected
A
END
Select alternate subtitle
track
A.4. Assumed Device Model
This section defines an AAssumed Deviceo

track selection and playback.

A.4.1. Subtitle-specific Track Selection

Assumed Devices SHALL determine Primary Subtitlingdentation Track, as defined
above and in accordance with Sectfn.4.
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Assumed Devices SHALL determine Alternate Subtitling Presentation Track, as defined

aboveand in accordance with Sectigm.4.
The Assumed Device SHALL be capable of playing all glyphs defined for the Subtitle.

As a recommended practice, text subtitktek SHALL NOT be considered playable if
both of the following are true:

T the Subtitle Track Language matches a
Table D1

1 the Assumed Device does not support rendering of all glyphs that correspond to the
UnicodeCode Points defined for matching Language Subtag in [DMedia], Annex
D.2, Table B1

An Assumed Device SHALL NOT select tracks that are not playable.

A.4.2. Device Subtitling Mode

An Assumed Device SHALL be in either Primary Subtitling Presentation Mode or
Alternate Subtitling Presentation Mode.

As an initial condition, unless otherwise specified, an Assumed Device SHALL be in
Alternate Subtitling Presentation Mode.

If a Primary Subtitling Presentation Track is selected through the Subtitling Track
Selection pocess (SectioA.3.1), the Assumed Device SHALL be in the Primary Subtitling
Presentation Mode, unless the User has opted to turn subtitles off. That is, virearg
Subtitling Presentation Track is selected, the Device is in Primary Subtitle Presentation Mode
unless the User selects otherwise.

When a Primary Subtitling Presentation Track is selected through the Subtitling Track
Selection process (Sectién3.1), Assumed Devices SHOULD provide the means for a User to
turn subtitles off (Alternate Subtitling Presentation Mode) and on (Primary Subtitling
Presentation Mode).

A.4.3. Subtitle Playback

During playback, when in Primary Subtitling Playback Mode, the Assumed Device
SHALL decode and present the Primary Subtitling Mode Track.

During playback, when in Alternate Subtitling Playback Mode and an Alternate Subititle
Presentatiorack has been selected through the Subtitling Track Selection process (Section
A.3.1), Assumed Devices SHALL decode and present forced elements as per [DMeti@j Se

6 from the Alternate Subtitle Presentation Track. In the case of a Forced Subtitle Track, this is all

elements.
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Assumed Devices are not expected to decode and present more than one subtitle track
simultaneously.

A.4.4. Audio and Subtitle Track Selection

The purpose of this section is to define behavior for Devices with respect to audio and
subtitle track selection. This allows Devices to select default tracks consistent with the intent of
the Content Providers.

Information is provided to assist Devicessglecting the appropriate audio and subtitle
information. Information is contained RPresentatiofTf rackMetadata and
Presentation/TrackSelections.

Track selection is made based on Device defaults (e.g., region and language), User
preferences (e.g., langym accessibility), available tracks, TrackMetadata information and, if
available, TrackSelections information. Generally, Users may override Device track selection.
However, there are no overrides for Alternate Subtitle Presentation Track.

Additional teminology used in this section is definatthe beginning of his annex

A.4.4.1. Default Track Selection

The Presentation elemepriovides information that can be used to select default tracks in
accordance with the Content Provigandthes i nt en
assumed algorithm irSectionsA.2 andA.3.

System Language and other langei@references SHALL be at least one language that
can be represented as Language Tags as per [RFC5646] from the IANA Language Subtag
Registry [IANA-LANG].

Assumed Device SHALL set the System Language.

Assumed Device SHOULD set the default System Laage to match the user Interface
language or Operating System language.

Devices SHOULD provide the means for Users to set the System Language.

Devices SHOULD provide System Language settings to include dialects. For example,
ALatin Spani shB9 ) ANRRoulady e sdi sti ngui shed f
tag O60esbd) .

Devices SHOULD provide the means for User to select an audio preference for Type

compatible withPresentatiofi rackMetadata/Track/Audio/Type. For example, the User can
selectaTypefo 6di al ogcentri co.

Devices SHALL provide the means for User to select a subtitle preference for Type
compatible withPresentatiofi rackMetadata/Track/Subtitle/Type. For example, the User can
select a Type of O6SDHOG.
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Devices SHALL provide the means for Userselect a language preference for audio.
Devices SHALL provide the means for User to select a language preference for subtitles.

Devices SHOULD provide the means for User to select a preference dubbed audio or
original audio.

Prior to playbackAssuned Device SHALL use track selection methods described in
this Annexto select default audio and subtitle tracks.

A.4.4.2. User Track Selection

Assumed Device SHALL provide the ability for a User to select the Selected Audio
Track.

Assumed Device SHALL provide tle ability for a User to select the Primary Subtitling
Presentation Track.

Assumed Device SHALL NOT allow a User to select a Forced Subtitle as the Primary
Subtitling Presentation Track.

Assumed Device SHALL NOT allow the User to select the Alternate &libg
Presentation Track.

Assumed Device MAY persistently store User track selections for later use. In the
future, these can be used in lieu of default track selection for this DCC.
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