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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through 1SO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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national Electrotechnical Commission (IEC) on all matters of electrotechnical standardizatioh:.
national Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Pa
main task of technical committees is to prepare International Standards. Draft)lnternationa
pted by the technical committees are circulated to the member bodies for \voting. Publicg
national Standard requires approval by at least 75 % of the member bodies(casting a vote.
26429-7 was prepared by the Society of Motion Picture.~and Television Eng
PTE 429-7-2006) and was adopted, under a special “fast-track procedure”, by Technical
TC 36, Cinematography, in parallel with its approval by the ISO member bodies.

26429 consists of the following parts, under the general title*Digital cinema (D-cinema) packag
Part 3: Sound and picture track file

Part 4: MXF JPEG 2000 application

Part 6: MXF track file essence encryption

Part 7: Composition playlist
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Introduction

This International Standard comprises SMPTE 429-7-2006 and the following informative notes.
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Foreword

SMPTE (thp Society of Motion Picture and Television Engineers) is an internationally-recognized standards

developing

organization. Headquartered and incorporated in the United.'States of America, SMPTE |has

members in over 80 countries on six continents. SMPTE’s EngineeringvDocuments, including Standards,
Recommended Practices and Engineering Guidelines, are prepared:by SMPTE’s Technology Committges.

Participatio

closely withj other standards-developing organizations, including 1SO, IEC and ITU.

n in these Committees is open to all with a bona fide ‘interest in their work. SMPTE cooperates

SMPTE Enpgineering Documents are drafted in accordance with the rules given in Part Xl off its

Administrat

Proposed §MPTE Standard 429-7 was prepared by Technology Committee DC28.

ve practices.
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1 Scope

This document specifies the Composition Playlist structure. The Composition Playlist is a self-contained
representation of a single complete D-Cinema work, such as a motion picture, or a ftrailer, or an
advertisement, etc. The Composition Playlist consists of an ordered sequence of Reel structures, each
referencing a set of external Track Files, e.g. a sound or picture Track File, which are meant to be reproduced
in parallel. Each Reel is analogous to a film reel and the Composition Playlist controls the order and timing of

the
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stapdard. At the time of publication, the editions indicated were valid. All standards are‘subject
parties to agreements based on this standard are encouraged to investigate the possibility of applying the
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Normative References

playout of the Reels.

following standards contain provisions which, through reference in this text, constitute ‘provis

5t recent edition of the standards indicated below.

ld Wide Web Consortium (W3C) (2004, February 4). Extensible Markup|lLanguage (XML
ion).

ld Wide Web Consortium (W3C) (2004, October 28). XML SchemaRart 1: Structures (Second
fld Wide Web Consortium (W3C) (2004, October 28). XML Schema Part 2: Datatypes (Second
[ld Wide Web Consortium (W3C) (2002, February 12). XML-Signature Syntax and Processing.

rnet Engineering Task Force (IETF) (1996, November). RFC 2045 — Multipurpose In
bnsions (MIME) Part One: Format of Internet Message Bodies.

rnet Engineering Task Force (IETF) RFC2046 (November 1996) Multipurpose Internet Mail
ME) Part Two: Media Types.

rnet Engineering Task Force\(IETF) (2001, September). RFC 3174 — US Secure Hash Algorit

ions of this
to revision,

1.0 (Third

Edition).

Edition).

ternet Mail

Extensions

rnet Engineering Task Force (IETE).(+996, November). RFC 2396 — Uniform Resource Identifiers (URI):
Generic Syntax.

hm 1 (SHA-

Intdrnet Engineering Task Force (IETF) (1997, May) RFC 2141 — URN Syntax.

Intdrnet Engineering jTask Force (IETF) (2001, April) RFC 4051 — Additional XML Security Uniformn Resource
Identifiers (URIS):

Intdrnet Engineering Task Force (IETF) (2005, July). RFC 4122 — A Universally Unique Identifier (UUID) URN
Namespace.
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3 Overview

A composition, depicted in Figure 1, is a self-contained representation of a single complete D-Cinema work,
such as a motion picture, or a trailer, or an advertisement, etc. It tangibly consists of a Composition Playlist
file and one or more track files which contain the actual essence. Specifications of track file formats are
beyond the scope of this document.

A Composition Playlist (CPL) is a document which specifies the manner in which track files are rendered. A
CPL represents a composition as an ordered sequence of Reels. Each Reel contains one or more Assets,
which identify Track File segments to be reproduced in parallel. In other words, it specifies the assembly of

track files poth in parallel, e.g. sound with picture, and in sequence; e.g., Reel 2 after Reel 1, [The
Compositiop Playlist is typically created under editorial control in the mastering environment and(is-then
included in fhe D-Cinema package distributed to exhibition.
Composition Playlist
[} 1
Reel 1 i Reel 2 i Re€l 3
[} 1
Main Picture Asset #1 Main Picture Asset #2 Main(Picture Asset #3
Main Sound Asset #1 Main Sound Asset #2 Main Sound Asset #3
Main Subtitle Asset #1 Main Subtitle Asset.#2 Main Subtitle Asset #3
] |
[} ]
] 1
] 1
! 1
Subtitle Subtitle Subtitle
Track Track Track
File #1 i i
Picture e Picture File #2 Picture File #3
Track Track Track
File #1 File #2 File #3
Sound Sound Sound
Track File Track File Track File
#1 #2 #3
Figure 1 — Prototypical Composition Playlist
The structufes’defined in this document are represented using the Extensible Markup Language (XML) [XML
1.0], and specified using XML Schema [XML Schema Part 1: Structures] and [XML Schema Part 2:

Datatypes]. This specification shall be associated with a unigue XML namespace name [Namespaces in
XML]. The namespace name shall be the string value “http://www.smpte-ra.org/schemas/429-
7/2006/CPL™. This namespace name conveys both structural and semantic version information, and serves
the purpose of a traditional version number field.

Table 1 lists the XML namespace names used in this specification. Namespace names are represented as
Uniform Resource Identifier (URI) values [RFC 2396]. These values shall be considered as simple strings,
and applications should not attempt to resolve them as URLSs.

Page 4 of 30 pages
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Table 1 — XML Namespaces

Qualifier URI
cpl http://www.smpte-ra.org/schemas/429-7/2006/CPL
XS http://www.w3.0rg/2001/XMLSchema
ds http://www.w3.0rg/2000/09/xmldsig

Theg namespace qualifier values (namespace prefixes in XML jargon) used in this document (cpk
are [not normative values. Implementations shall perform correctly with any XML compliant nameg
valye that is associated with a URI from table 1.

Datptypes from other schemas that are used in this document will be prefixed)with the

xs, ds),
pace prefix

appropriate

namespace qualifier (e.g., xs:dateTime). See [XML Schema Part 2: Datatypes].and’ [XML-Signature Syntax

and Processing] for further information about these types.

Thg MIME type [IETF RFC 2046] for a document containing a single Compasition Playlist elemen
shall be “text/xml1™.

4 Terminology

The following terms are used to describe the features of this.standard.

Clip: A contiguous set of Editable Units intended to be:feproduced sequentially.

position: A complete artistic or informationallmotion picture work, such as a feature, or a t
advertisement, etc.

Editable Unit: The smallest temporal increment of access to Essence, e.g. a frame or a sample.

Edit Rate: A number of Editable Units to be reproduced during a temporal interval having a

t as its root

railer, or an

duration of

exagtly one (1.0) second. Because Edit Rate values are not always integer values and sometimes require

many digits of precision, Edit Rate‘values are expressed as a rational number (the ratio of two inte

Esgence: The sound, picture and data resources that make up a Composition.

Natjve Duration: The'total number of Editable Units in a Track File.

Natjve Start Point: The first Editable Unit of a Track File. All Track Files are viewed by a (
Playlist as asequence of Editable Units numbered from 0 (zero). Consequently, the Editable Uni

the Native ‘Start Point of a Track File will always be 0 (zero).

Natjve-End Point: The last Editable Unit of a Track File.

jers).

omposition
t number of

Playable Region: The set of Editable Units within a Track File that are intended to be reproduce
a Composition. A Track File may contain Editable Units before and/or after the Playable Region.

d as part of

Track File: A file containing a single Clip of simple Essence, such as sound, picture or subtitle essence.

Sample Rate: The number of essence samples per second. Sample Rate values are expressed as a rational

number (the ratio of two integers).

Page
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Frame Rate: The number of frames per second. Frame Rate values are expressed as a rational number (the
ratio of two integers).

Rational Number: A number value that is expressed as the ratio of two integers. This provides for the
definition of precise values that are not subject to the inaccuracies of floating point representation.

5 Synchronization
The Composition Playlist defines an idealized playback timeline. As depicted in Figure 2, the timeline consists

of a sequence of contiguous Reels. A Reel defines a temporal segment of the composition and consists of a
set of singlg-essence Assets.

start of Composition end of Composition

Reel 1 \ Reel n

Figure 2 — Composition timeline

An Asset identifies a segment of a Track File to be reproduced in parallelwith the other Assets in the same
Reel. The|Asset's Entry Point and Duration parameters define the sequence of Editable Units within|the
Track File that is to be reproduced (the Playable Region). For a given.time offset T from the start of the Fleel,
the corresppnding time offset T, within a Track File F shall be equalté (EntryPoint:/ EditRater) + T. Editable
Units acrogs Track Files aligned with the same time offset T @re synchronized and shall be reproduced
simultaneouisly. Figure 3 illustrates the timing relationship between Assets within a Reel.

start of Reel end of Reel
——T—
T,—» MainPictureAsset
EntryPoint
T,—| I MainSound Asset
T, —> I MainSubtitleAsset

Figure 3 — Timing relationships within a Reel

At the start|of a given"Reel, playback of all Assets contained within the Reel shall start simultaneously at|the
Entry Point|given\for each respective Track File. The duration of a Reel shall be equal to the duration of|the
Reel's MainPicture Asset, or the Asset with the shortest duration if the MainPicture Asset is not present.

The Assets within each Reel shall be in editorial sync. In other words, the Composition Playlist timeline shall
not compensate’ for any processing delay that may occur in the exhibition environment, such as the internal
image processing delay in a projector, and shall reflect the same time relationships the editor intended the
audience to observe in exhibition.

! Any compensation for essence delay through the exhibition equipment is to be applied in-theatre, not in the
mastering process. Such compensation may be applied by the digital cinema playback system, the cinema
sound processor, or some other device.

Page 6 of 30 pages
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6 CompositionPlaylist Structure

As depicted in Figure 4, a Composition Playlist shall be represented by a unique XML element, the
CompositionPlaylist element. The Composition Playlist shall be encoded using the UTF-8 character
encoding [XML 1.0].

The CompositionPlaylist element is defined using XML Schema in Section 10. The CompositionPlaylist
element is illustrated in Figure 4 and the individual elements that comprise the CompositionPlaylist
element are defined in the remaining sub-sections.

| “lesueDate |

= T %
F- - lessuer
e b e

CompositionPlaylist E]J—(*E——FCDMEMTHIBTEM |

—E cpl:ContentKind |

—chl:Cuntent'l.l‘ersiun

|
|
|
|
|
|
|
|

Figure 4 — CompositionPlaylist structure (Dotted lines denote optional elements

6.1|1d

The Id element uniquely identifies the Composition Playlist for asset management purposes. It shall not
uniquely identify the content represented by the composition — see Section 6.9. It shall be encoded as a
urn:uuid per [RFC 4122].

6.2 AnnotationText [optional]

The AnnotationText element shall be a free-form, human-readable annotation describing the composition.
It is meant strictly as a display hint to the user. The optional language attribute is an xs: 1anguage language

Page 7 of 30 pages
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code and indicates the language used for the text. If the language attribute is not present, the default value en
shall be used.

6.3 Iconid

[optional]

The IconId element uniquely identifies an external image resource containing a picture icon illustrating the
composition. The icon may be rendered, for instance, from a frame of the underlying content. The IconId
element shall be encoded as a urn:uuid per [RFC 4122]. The mapping of UUID values to actual image
resources is beyond the scope of this document.

6.4 IssueDate

The Issueppate element shall be used to define the time and date at which the Composition Playlist
issued. It mpy be displayed to the user. It shall be encoded as an xs:dateTime.

6.5 Issuer [optional]

The Issudr element shall be a free-form, human-readable annotation that shali~identify the entity

vas

hat

created the|Composition Playlist. It is meant strictly for display to the user. The optienal 1anguage attribute is

an xs:language
language pttribute is not present, the default value en shall be used.

6.6 Creato,

The Creat
used to creg
attribute is
the 1langud

6.7 Conter

The Conte
Singer. It is
language ¢
present, thg

6.8 Conter

The Contes
both humarj
ra.org/sd
If the scop
values liste
be displaye

language code and indicates the text language of the centent of the element. If

[optional]

or element shall be a free-form, human-readable annotation that shall identify the applica
ate the Composition Playlist. It is meant strictly forcdisplay to the user. The optional 1angu
bNn xs: language language code and indicates the text language of the content of the elemer

ge attribute is not present, the default value erngshall be used.
tTitleText
ntTitleText element shall containva human-readable title for the composition, e.g. The J

strictly meant as a display hint to the user. The optional 1anguage attribute is an xs: langu
bde and indicates the language. of the content of the element. If the language attribute is
default value en shall be used.

tKind

1t Kind element-defines the kind of material referred to by the Composition Playlist. It is meant tq
and machinesreadable. An optional scope attribute with default URI value http://www.smp
hemas/4292%/2006/CPL#standard-content determines the permissible values of the elem
> attributé.is absent, or set to its default value, the content of the element shall match one of

i 10 the user.

the

tion
hge
t. If

azz
hge
not

be
fe—
ent.
the

i in Table 2; otherwise the content of the element is outside the scope of this specification but may
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Table 2 — Content Kind

Kind Description
feature A theatrical feature.
trailer Short (2 to 3 minutes) content promoting an upcoming

theatrical feature.

test Content used to test, calibrate or setup D-Cinema
exhibition equipment.

teaser Very short (typically less than 1 minute) content
promoting an upcoming theatrical feature.

Slate/still picture indicating the recommended age

rating group permitted to view the content to follow. This
rating is generally unique per country.

advertisement Content promoting a product or service other.than’an
upcoming feature.

short Non advertising/promotional content (3 to 15 minutes)
typically before a theatrical feature.

transitional Extremely short content (1 to 15 séconds) separating
unrelated compositions.

psa Public service announcement.

policy

Content defining the ‘€ode of conduct for patrons.

6.9 [ContentVersion

The|ContentVersion element defines the version of the content referred to by the composition, as opposed
to the Composition Playlist I1d element (Section 6.1) which uniquely identifies an instance of the Gomposition
Playlist. Thus there may be two distinet compositions, with distinct CompositionPlaylist Id ($ection 6.1)
valdes, that refer to the same content and thus have the same ContentVersion Id value. This|may occur,
for%IxampIe, if a composition is distributed to supercede a previous version. Similarly, while two cgmpositions

may share the same content title (Section 6.7), they may refer to two different versions, suchfas French
(dubbed) and French (original),/and therefore have two distinct Contentversion Id values.

Thel ContentVersioh element is meant to assist both users and software in scheduling apd tracking
congent.

As shown in Eigure 5, the ContentVersion element contains an Id element and a LabelTesxt element,
whi¢h are described in the following subsections.

Figure 5 — ContentVersion structure (Dotted lines denote an optional element)

Page 9 of 30 pages
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6.9.1 Id

The 1d element shall identify the content contained in the Composition Playlist. It shall be a valid URN, per
[RFC 2141].

6.9.2 LabelText

The LabelText element shall be a human readable label, e.g. “French (1.85 picture, 5.1 sound, dubbed)”,
describing the content. The optional 1anguage attribute is an xs: language language code and indicates

shall be usqd.
6.10 RatingList

The RatinpgList element shall contain an ordered list of zero or more Rating elements containing ratings
associated ith the composition.

Each Ratijng element, shown in Figure 6, contains an Agency and a Label element. Each elemert is
meant to bg both human and machine-readable. There shall be only one Rating-élément per given Agenty.

Figure 6 — Rating Element Structure (Dotted lines denote an optional element)

The Agencly element shall contain a URI [RFC.2396] that uniquely identifies the agency issuing the rating.
The Label|element shall contain a textual representation of the rating, which may be displayed to the uger.
For each igsuing agency, and hence unique URI, there are a number of permissible L.abel values. [The
specificatiop of this mapping is beyond:the scope of this document. However an informational sample
mapping is phown in Table 3.

Table 3 — Example Ratings (Informative)

Agency Labels

http://www.mpaa.org/2003-ratings R, PG, PG-13, G, NC-17

http://rcq.qc.ca/2003-ratings G, 13+, 16+, 18+

6.11 Reelllist

The ReelList element shall contain an ordered list of Reel elements to be reproduced in sequence. The
structure of the Reel element shall be as defined in Section 7.

6.12 Signer [optional]
The signer element uniquely identifies the entity, and hence the public-private key pair, that digitally signed

the Composition Playlist. It shall be an instance of the KeyInfoType type defined in [XML-Signature Syntax
and Processing]. If the signer element is present, then the Signature element shall also be present.
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If X.509 certificates are used per [XML-Signature Syntax and Processing], then the Signer element shall
contain one x509Data element containing one x509IssuerSerial element, which uniquely identifies the
certificate used to sign the Composition Playlist. The Distinguished Name value in the X509IssuerName
elements shall be compliant with RFC 2253 per [XML-Signature Syntax and Processing].

6.13 Signature [optional]

The Signature element shall contain a digital signature authenticating the Composition Playlist. If the
Signature element is present, then the Signer element (6.12 above) shall also be present. The
Signature element shall be an instance of the ds:Signature element defined in [XML -Signature Syntax
and| Processing]. The digital signature shall be enveloped and apply to the entire Compositian. Playlist. An
enveloped signature is one that is attached to the document being signed. The signature is generated by the
sigrier, as identified by the signer element, using the signer’s private key.

Thel standard signature element is a highly flexible construct which can adapt) to a wide range of
applications. For the purpose of the Composition Playlist, it shall satisfy the followingconstraints:

e The KeyInfo element shall be present and shall contain the entire certificate chain for the|signer.

e The Object element shall not be present and the URI attributeiof the Reference elemgnt shall be
set to: “” (empty string), as the signature is enveloped.

e The Reference element shall contain a single DigéstMethod element, with its A1gorithm
attribute set to the URI value “http://www.w3.0gA2000/09/xmldsig#shal”.

e The Reference element shall contain a singlé " Iransform element, with its Algorithm attribute

set to the URI value “http://www.w3.0rg/2000/09/xmldsig#enveloped-signatujre®.

e The CanonicalizationMethod shall be set to the UR value
“http://www.w3.0rg/TR/2001/REC-xml-c14n-20010315".

e The SignatureMethod @hall be set to the URI value “http://wwy.w3.org/
2001/04/xmldsig-more#rsa-sha256" [RFC 4051].

Notg¢ that the URI values above_shall be considered as simple strings and applications should not attempt to
resglve them as URL values.

If X]509 certificates are_used per [XML-Signature Syntax and Processing], then the entire certificate chain
sha|l be carried inAhe/KeyInfo element as a sequence of Xx509Data elements. Each of the[x509Data
elements shall carrespond to one certificate in the chain, and contain one X509IssuerSerial €jement and
one[X509Cert¥Ticate element. The Distinguished Name value in all X509IssuerName elements shall be
comjpliant withRFC 2253 per [XML-Signature Syntax and Processing].

7 Ilteel Structure

Each Reel shall consist of a number of Assets, each corresponding to a particular aspect of the D-Cinema
presentation. While this specification defines a number of asset types, additional asset types may be added in
the future — see Sections 7.3 and 9.2. The Reel element is defined using XML Schema in Section 10. The
Reel element is illustrated in Figure 7 and the individual elements that comprise the Reel element are
defined in the remaining sub-sections.
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Figure 7 — Reel Structure (Dotted lines denote an optional element)

ment uniquely identifies the reel for asset management purposes. It shall be encoded a
ber [RFC 4122].

btionText element shall be a free-form, human-readable, text annotation associated with
heant strictly as a display hint to the user. The optional 1anguage attribute is an xs:langu
bde and indicates the text language of the.content of the element. If the 1anguage attribute is
default value en shall be used.

ist

1.ist element shall contain_the ordered list of media assets that will be reproduced in par
n for each Track File.shall specify the location of the identifying UUID.

element of theAssetList element shall be derived from the datatype GenericAssetT
bection 8.1. A/ntimber of standard assets are defined in the subsequent sections. As additid
Hefined; e.gycaptions, the AssetList element may be extended by introducing new eleme

ents shall\be associated with a namespace name distinct from that associated with this docun
ignofed-by implementations compliant with this specification (See Section 7.3.5 below).

7.3.1 Main

Markers [optional]

the
hge
not

hllel

playback. Each asset shall be uniquely identified by a UUID per [RFC 4122]. The defiping

ype
nal
nts.
ent

The MainMarkers element defines markers, e.g. FFOC, LFOC..., associated with the main portion of the
theatrical presentation, i.e., MainPicture and MainSound assets. Markers shall be referenced from the
start of the reel they are associated with. The MainMarkers element shall be an instance of
MarkersAssetType and its structure is described in more detail in Section 8.3.
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7.3.2 MainPicture [optional]

The MainPicture element defines the picture essence to be projected onto the main screen. The actual
picture essence is contained in an external Track File. The MainPicture element shall be an instance of
PictureTrackFileAssetType and its structure is defined in Section 8.4.

7.3.3 MainSound [optional]

The MainSound element defines the sound essence to be reproduced in the auditorium. The actual sound

ess
So

7.3.

The|
aud
sha

7.3.

ndTrackFileAssetType and its structure is defined in Section 8.5.

MainSubtitle [optional]

MainSubtitle element defines the Subtitle essence to be reproduced onrthe main sc
torium. The actual Subtitle essence is contained in an external Track File. The'MainSubtit
| be an instance of SubtitleTrackFileAssetType and its structure is defined in Section 8.

5 Extensions (New Asset Types)

Extg¢nsion elements shall be used to represent asset types not defined in this document. Ze

exte
afte
belg
igng

nsion elements may be present in the AssetList. When present, extension elements shall
[ any elements defined by this document. When present,extension elements shall have
ng to a namespace different than the namespace declared by this document. Implement
re extension elements belonging to an unknown namespace.

Extgnsion elements shall directly or indirectly extend GenericAssetType (see Section 8.1)

eler

INF(¢
give
diffe

hents may extend any type defined in this document which is derived from GenericAssetTyp

DRMATIVE NOTE — Extension elements should’have unique, descriptive names and should appear or

Fentiating instances within a Reel and a means of linking related instances in separate Reels.

8 Asset Structure

nstance of

een in the
e element
B.

ro or more
be located
hames that
ations may

Extension
c.

ly once in a

N Reel. Extension specifications that allow multiple instances of an element in a Reel should provide both a means of

Redl Asset elements share ¢ommon attributes, such as buration, and are therefore specified [as a set of
typgs derived from a common structure, namely the GenericAssetType structure (Section 8.1)t A number
of |Asset elements  also reference external files, in which case they are derived| from the
TralckFileAssetType" structure (Section 8.2). The Asset datatypes are defined using XML [Schema in
Section 10.

8.1 |GenericAssetType

Thel GetiericAssetType describes a generic asset intended to be reproduced as part of a|Reel. It is
illustrated in Figure 8. Individual child elements are defined in the following subsections.

811 Id

The 1d element uniquely identifies the Asset. It shall be encoded as a urn:uuid per [RFC 4122].

If the

Asset refers to an external resource, such as a Track File, the UUID value shall identify the resource.

Mapping of UUID values to actual resources is beyond the scope of this document.
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Figure 8 — GenericAssetType Structure (Dotted lines denote an optional element)
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8.1.5 EntryPoint [optional]
This element shall only be present when the Asset refers to an external resource such as a Track File.

The EntryPoint element identifies the Edit Unit where playback shall start (the first editable unit of the
Playable Region). It shall be encoded as an integer number and shall be expressed in units of 1/EditRate; i.e.,
as a count of Editable Units. This element shall be required if the desired Entry Point is greater than 0 (zero).
If this element is not present, a value of 0 shall be assumed and Asset playback shall start at the Native Start
Point of the resource.

8.1.p Duration Joptional]
Thig element shall only be present when the Asset refers to an external resource such as a-Frack File.

The| Duration element defines the duration of the Playable Region of the asset. It shall be encpded as an
integer number and shall be expressed as an integer number in units of 1/EditRate;,i‘e,,"as a counf of Editable
Units. If present, this value shall be an integer between 0 (zero) and IntrinsiGDuration — EjtryPoint
(the] number of edit units between the EntryPoint and the Native End Point the Track File). If this element
is npt present, Asset playback shall stop after (IntrinsicDuration — EntryPoint)/EditRatle seconds;
i.e.,|at the Native End Point of the Asset.

8.2 |TrackFileAssetType

The|] TrackFileAssetType element, as illustrated .in\ Figure 10, shall be derjved from
GenlericAssetType. It describes an asset based on an external file such as a Picture or Sound Tfrack File.

. ‘ ':I

(TrackFiI-&AssetTgﬂle I}:]I——(—-H—JEI—

7 N\

L- " EntryPoint |

|
—Flntrinsic[luration | I
|
|

Figure 10 — Track File Asset Structure (Dotted lines denote an optional element)

8.2.1 Keyld [optional]
The KeyId element uniquely identifies the cryptographic key used to encrypt the underlying track file. This
element shall contain a key identifier encoded as a urn:uuid value. KeyId shall be present if any portion of

the underlying track file is encrypted. The mapping of key identifiers to actual key values is beyond the scope
of this document.
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8.2.2 Hash [optional]

The Hash element shall contain the hash (message digest) of the underlying track file computed using the
SHA-1 message digest algorithm [RFC 3174]. When authenticated by the digital signature in the Composition
Playlist (see 6.13), it may be used to verify the integrity and authenticity of the underlying track file. The
resulting 160-bit integer shall be encoded using Base64 representation [RFC 2045].

8.3 MarkerAssetType

The MarkerAssetType element, as illustrated in Figure 11, shall be derived from the GenericAssetType.

It describes
the MainM4

Fi
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is the posit
Offset of th

the content markers; e.g., FFOC, associated with a reel. An instance of the MarkerAssetTyp
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gure 11 — Content Marker Asset Structure (Dotted lines denote an optional element)

bicture and sound assets, the)marker asset has a timeline. The Offset of each Marker (see 8.3.
on from the start of the timeline and the Intrinsic Duration of the timeline shall correspond to
b |ast Marker.

8.3.1 MarkKerList

The Marke

rList element shall contain a list of Marker elements. The structure of each individual marke

illustrated in Figure 12/ The members of the Marker element are defined in the following subsections.

e S

1.3)
the

ris

Figure12 — Marker Structure (Dotted lines denote an optional element)
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8.3.1.1 Label

The Label element shall contain a textual representation of the marker. An optional scope attribute with
default URI value of “http://www.smpte-ra.org/schemas/429-7/2006/CPL#standard-markers”
determines the permissible values of the element. If the attribute is absent or set to its default value, the
content of the element shall match one of the values listed in Table 4; otherwise the content of the element is
outside the scope of this specification but may be displayed to the user. Note that the string above shall be
considered a simple string and applications should not attempt to resolve it as a URL value.

Table 4 — Standard Marker Labels

Marker Description
FFOC First Frame of Composition. The first frame of a composition that is intended fok display.
LFOC Last Frame of Composition. The last frame of a composition that is intended for display.
FFTC First Frame of Title Credits. First displayable frame of content that-contains any intensity pf the

Title Credits (a non zero alpha value), which appear at the beginning of a feature.

LFTC Last Frame of Title Credits. Last displayable frame of content that contains any intensity pf the
Title Credits (a non zero alpha value), which appear at the ‘beginning of a feature.

FFOI First Frame of Intermission.
LFOI Last Frame of Intermission.
FFEC First Frame of End Credits. First displayable frame of content that contains any intensity pf the

End Credits (a non zero alpha value), which appear at the end of a feature.

LFEC Last Frame of End Credits. Last displayable frame of content that contains any intensity ¢f the
End Credits (a non zero alpha yalue), which appear at the end of a feature.

FFOB First Frame of Ratings Band:First displayable frame of content of the Rating Band, which is
usually a slate at the beginning of a feature.

LFOB Last Frame of Ratings Band. Last displayable frame of content of the Rating Band, whicl] is
usually a slate.at:the beginning of a feature.

FFMC First displayable frame of content that contains any intensity of moving, rolling or scrolling credits
(a non-Zerp ‘alpha value), which appear at the end of the feature.

LFMC Last.displayable frame of content that contains any intensity of moving, rolling or scrolling credits

(@ mon-zero alpha value), which appear at the end of the feature.

8.3.1.2 AnnotationText [optional]

The| ZrmotationText element shall be a free-form, human-readable annotation associated with the marker.
It meant stricilly as a display hint 1o the User. The optional language auribuie 1S a standard XML language
code and indicates the text language of the content of the element — see Section 10. If the language
attribute is not present, the default value en shall be used.

8.3.1.3 Offset

The 0f fset element defines the absolute position of the marker from the start of the marker asset. It shall be
represented as integer number of 1/EditRate units, as inherited from the GenericAssetType.

Page 17 of 30 pages

© 1SO 2008 — All rights reserved 17


https://standardsiso.com/api/?name=6c0cc49889586e5fd354e614e53b7500

ISO 26429-7:2008(E)

SMPTE 429-7-2006

8.4 PictureTrackFileAssetType

The PictureTrackFileAssetType, as Iillustrated in Figure 13, shall be derived from the
TrackFileAssetType. It describes a Track File containing picture essence. An instance of the
PictureTrackFileAssetType is the MainPicture element.

—
cpl:TrackFileAssetType

(PictureTrack FileAssetType I}:]-I— '
|
|
|

| RS e

EScreenAspemRmio |

Figpre 13 — Picture Track File Asset Structure (Dotted lines denote an optional element)

The elemerjts defined below repli¢ate values contained in the underlying track file and shall remain consistent
with the content of the underlying track file at all times. They are included in the Composition Playlist to
alleviate th¢ need for theatér’management software to access and parse individual track files in ordef to
display the alues to users:Jn the event an inconsistency exists, the values contained in the underlying tfack
file shall take precedence.

8.4.1 FrameRate

The FrameR&te element shall contain the frame rate of the underlying picture track file. As described abave,
it is included in the Composition Playlist for convenience only. Tt shall be encoded as a rafional number of
frames per second.

8.4.2 ScreenAspectRatio
The screenAspectRatio element shall define the aspect ratio of the picture information contained in the
underlying picture track file. As described above, it is included in the Composition Playlist for convenience. It

is represented as a rational number and applications may convert the ratio to a decimal number to match
current film practice.
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8.5 SoundTrackFileAssetType
The SoundTrackFileAssetType, as illustated in Figure 14, is derived from TrackFileAssetType. It

describes a Track File containing sound essence. An instance of the SoundTrackFileAssetType is the
MainSound element.

|
|
|
|
|
(Sn:-un{ITrackFileAssetT}.q}e I}:]-I—
|
|
|
|

Figure 14 — Sound Track'File Asset structure (Dotted lines denote an optional element)

Thg elements defined below replicate values contained in the underlying track file and shall remain consistent
with the content of thewunderlying track file at all times. They are included in the Composition) Playlist to
alleyiate the need for theater management software to access and parse individual track |files when
scheduling content-In the event an inconsistency exists, the values contained in the underlying trgck file shall
tak¢ precedence.

8.5/1 Language [optional]

TheLanguage element shall reflect the primnry annknn angnngn of the sound material of the under|ying

sound track file. The element value is encoded as an xs: language language code and indicates the spoken
language of the content. The absence of the element shall indicate that no spoken language is associated
with the asset.

8.6 SubtitleTrackFileAssetType

The SubtitleTrackFileAssetType element, as illustrated in Figure 15, is derived from
TrackFileAssetType. It describes the subtitle material associated with the reel. An instance of the
SubtitleTrackFileAssetType isthe MainSubtitle element.
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Figure 15 — Subtitle Track File Asset structure (Dotted lines denote an optional element)

The elements defined below replicate values contained in the underlying track file and shall remain consistent
with the cgntent of the underlying track file at all*times. They are included in the Composition Playligt to
alleviate tHe need for theater management™ software to access and parse individual track files when
scheduling [content. In the event an inconsistency exists, the values contained in the underlying track file ghall
take precedence.

8.6.1 Landuage [optional]
The Langujpge element shall.reflect the primary text language used by the Subtitle essence. The absence of

the element shall indicate that'no primary text language is associated with the asset. It is represented ag an
xs:language value.

9 CPL Cpnstraints

9.1 Content-Markers

The Content Markers of Section 8.3 are intimately related to the content they describe and hence most
efficiently created at the time of mastering. In fact, a human operator would have to manually scrub through
the content upon reception to create the same markers in an exhibition environment.

To reduce burden on exhibition operators and devices, Table 5 lists the content markers that should be
inserted at mastering, as a function of the kind of content described by the Composition Playlist. If the
underlying content does not support a particular marker, e.g. a particular feature does not have title credits,
then the corresponding content marker shall not be created, even if present in Table 5. No more than one
instance of each marker shall be present in any given Composition Playlist.
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Content Kind Markers

feature FFOC, LFOC, FFTC, LFTC, FFOI,
LFOI, FFEC, FFOB, LFOB, LFEC

trailer FFOC, LFOC

test FFOC, LFOC

tease¥ FocT—HEOE

rating FFOC, LFOC, FFOB, LFOB

advertisement FFOC, LFOC

short FFOC, LFOC

transitional FFOC, LFOC

psa FFOC, LFOC

policy FFOC, LFOC

Minimum Reel Duration

duration of any asset contained in a reel, as indicatedoby the Duration and IntrinsiqDuration
nents, shall be no less than one second.
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10 XML Schema

The XML Schema document presented in this section normatively defines the structure of a Composition
Playlist using a machine-readable language. While this schema is intended to faithfully represent the
structure presented in the normative prose portions (Sections 3 through 9) of this document, conflicts in
definition may occur. In the event of such a conflict, the normative prose shall be the authoritative expression
of the standard.

<?xml version="1.0" encoding="UTF-8"?>

<xs:schea tdrgetidallespdCe="IILLP . www . SIpLte=rd.0rg/ SCIelllds/ 249~ UUB/CFEL
xmlns:cpl="http://www.smpte-ra.org/schemas/429-7/2006/CPL"
xmlns:ds="http://www.w3.0rg/2000/09/xmldsig#"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:ifport namespace="http://www.w3.0rg/2000/09/xmldsig#"
schemalocation="http://www.w3.0rg/TR/2002/REC-xmldsig-cerer
20020212/xmldsig-core-schema.xsd"/>

<xs:ifport namespace="http://www.w3.0rg/XML/1998/namespace"
schemalocation="http://www.w3.0rg/2001/03/xml.xsd"7/>

<!-- CoppositionPlaylist -->
<xs:element name="CompositionPlaylist" type="cpl:CompositionPlaylistType™/>
<xs:c¢mplexType name="CompositionPlaylistType">
<xs|: sequence>
xs:element name="Id" type="cpl:UUID"/>
xs:element name="AnnotationText" type="cpl:UserText" misiQagurs="0"/>
xs:element name="IconId" type="cpl:UUID" minOccurs="Q%/>
xs:element name="IssueDate" type="xs:dateTime"/>
xs:element name="Issuer" type="cpl:UserText" minOccurs="0"/>
xs:element name="Creator" type="cpl:UserText" minOgcurs="0"/>
xs:element name="ContentTitleText" type="cpl:UserText"/>
xs:element name="ContentKind" type="cpl:ContentKindType"/>
xs:element name="ContentVersion" type="cpl:€0ntentVersionType"/>
xs:element name="RatingList">
<xs:complexType>
<xs:sequence>
<xs:element name="Rating" type="cpl:RatingType" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
/xs:element>
xs:element name="ReelListMx
<xs:complexType>
<xs:sequence>
<xs:element name="Reel" type="cpl:ReelType" maxOccurs="unbounded"/>
</xs:sequence
</xs:complexType>
/xs:element>
xs:element pamé£"Signer" type="ds:KeyInfoType" minOccurs="0"/>
xs:elementgeef="ds:Signature" minOccurs="0"/>
</xls:sequenge>
</xs:¢omplexIype>
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<!-- Marker -->
<xs:complexType name="MarkerType">

<xs:sequence>

<xs:element name="Label">
<xs:complexType>
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="scope" type="xs:anyURI" use="optional"

default="http://www.smpte-ra.org/schemas/429-7/2006/CPL#standard-

markers" />
</xs:extension>
</xs:simpleContent>
</xs:complexType>

</xs:element>
<xs:element name="AnnotationText" type="cpl:UserText" minOccurs="0"/>
<xs:element name="Offset">
<xs:simpleType>
<xs:restriction base="xs:long">
<xs:minInclusive value="0"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
</xs:sequence>
</xs:complexType>

<!-- Rating -->
<xs:complexType name="RatingType">
<xs:sequence>
<xs:element name="Agency" type="xs:anyURI"/>
<xs:element name="Label" type="xs:string"/>
</xs:sequence>
</xs:complexType>

<!-- ContentKind -->
<xs:complexType name="ContentKindType">
<xs:simpleContent>
<xs:extension base="xs:string">
<xs:attribute name="scope" type="xs:anyURI" use="optional" default="http://www|
ra.org/schemasy/429-7/2006/CPL#standard-content"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>

<!-- ContentVersion -->
<xs:complexType name="Confe€ntVersionType">
<xs:sequence>
<xs:element name=!'Id" type="xs:anyURI"/>
<xs:element ndme="LabelText" type="cpl:UserText"/>
</xs:sequence>
</xs:complexType>

<!-- Reel
<xs:complexType name="ReelType">
<xs:géguence>
<xsWelement name="Id" type="cpl:UUID"/>
Jxs:element name="AnnotationText" type="cpl:UserText" minOccurs="0"/>
<xs:element name="AssetList">
<xs:complexType>

~1
<xs:element name="MainMarkers" type="cpl:MarkerAssetType" minOccurs="0"/>
<xs:element name="MainPicture" type="cpl:PictureTrackFileAssetType"
minOccurs="0"/>

.smpte-

<xs:element name="MainSound" type="cpl:SoundTrackFileAssetType" minOccurs="0"/>

<xs:element name="MainSubtitle" type="cpl:SubtitleTrackFileAssetType"
minOccurs="0"/>
<xs:any namespace="##other" minOccurs="0" maxOccurs="unbounded"
processContents="1lax" />
</xs:sequence>
</xs:complexType>
</xs:element
</xs:sequence>
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</xs:complexType>

<!-- GenericAssetType -->
<xs:complexType name="GenericAssetType" abstract="1">
<xs:sequence>
<xs:element name="Id" type="cpl:UUID"/>
<xs:element name="AnnotationText" type="cpl:UserText" minOccurs="0"/>
<xs:element name="EditRate" type="cpl:Rational"/>
<xs:element name="IntrinsicDuration" type="xs:long"/>
<xs:element name="EntryPoint" type="xs:long" minOccurs="0"/>
<xs:element name="Duration" type="xs:long" minOccurs="0"/>
</xs:sequence>
</xs:domplexType>

<!-- TrackFileAssetType -->
<xs:complexType name="TrackFileAssetType" abstract="1">
<xs|complexContent>
[xs:extension base="cpl:GenericAssetType">
<xs:sequence>
<xs:element name="KeyId" type="cpl:UUID" minOccurs="0"/>
<xs:element name="Hash" type="xs:base64Binary" minOccurs="0"/>
</xs:sequence>
/xs:extension>
</x$:complexContent>
</xs:domplexType>

<!-- SountTrackFileAssetType -->
<xs:complexType name="SoundTrackFileAssetType">
<xs|complexContent>
xs:extension base="cpl:TrackFileAssetType">
<xs:sequence>
<xs:element name="Language" type="xs:language'l.,minOccurs="0"/>
</xs:sequence>
/xs:extension>
</x$:complexContent>
</xs:domplexType>

<!-- SubtitleTrackFileAssetType -->
<xs:complexType name="SubtitleTrackFileAssetType">
<xs|complexContent>
xs:extension base="cpl:TrackFileAsgetType">
<xs:sequence>
<xs:element name="Language".type="xs:language" minOccurs="0"/>
</xs:sequence>
/xs:extension>
</x$:complexContent>
</xs:domplexType>

<!-- HictureTrackFileAs$etType -->
<xs:complexType name='"PirtureTrackFileAssetType">
<xs|complexContent>
xs:extension\Pase="cpl:TrackFileAssetType">
<xs:sequehfe>
<xsielement name="FrameRate" type="cpl:Rational"/>
<x8relement name="ScreenAspectRatio" type="cpl:Rational"/>
</xs@sequence>
/ %s :extension>
</x$:ComplexContent>
</xs:complexType>
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