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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of

ISO or

IEC participate _in _the development of International Standards through technical committees

establis
technics
and nof
technolg

Internat

The ma
Standar
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ISO/IEQ
Subcon

ISO/IEQ

ned by the respective organization to deal with particular fields of technical activity. ISO and JEC
| committees collaborate in fields of mutual interest. Other international organizations, governmenta
-governmental, in liaison with ISO and IEC, also take part in the work. In the field of informatior
gy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

onal Standards are drafted in accordance with the rules given in the ISO/IEC Directives,\Part 2.

in task of the joint technical committee is to prepare International Standards: Draft Internationa
s adopted by the joint technical committee are circulated to national bodies for voting. Publication as
national Standard requires approval by at least 75 % of the national bodies castirig a vote.

21000-18 was prepared by Joint Technical Committee ISO/IEC JTE€A, Information technologyj
mittee SC 29, Coding of audio, picture, multimedia and hypermedia jriformation.

framew
— Pa
— Pa
— Pa
— Pa
— Pa
— Pa
— Pa
— Pa
— Pa
— Pa
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— Pa

21000 consists of the following parts, under the general title dnformation technology — Multimedig
rk (MPEG-21):

1: Vision, Technologies and Strategy [Technical Report]

: Digital Item Declaration

: Digital ltem Identification

: Intellectual Property Management and Rrotection Components

: Rights Expression Language

D O A W N

. Rights Data Dictionary

7: Digital Item Adaptation

8: Reference Software

9: File Format

10: Digital ItemProcessing

11: Eyaluation Tools for Persistent Association Technologies [Technical Report]

12-TJest Bed for MPEG-21 Resource Delivery [Technical Report]

— Part 14: Conformance Testing

— Part 15: Event Reporting

— Part 16: Binary Format

— Part 17: Fragment Identification of MPEG Resources

— Part 18: Digital Iltem Streaming

© ISO/IEC 2007 — All rights reserved
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Introduction

Today, many elements exist to build an infrastructure for the delivery and consumption of multimedia
There is, however, no “big picture” to describe how these elements, either in existence or under deve

2007(E)

content.
lopment,

relate to each other. The aim for MPEG-21 is to describe how these various elements fit together. Where gaps

hen develop new standards as appropriate while other relevant standards may be developed by-othe

bnd these bodies.

consumer providing them access to a large variety of content in an interoperable manner.

multimedia resources across a wide range of networks and devices usedby different communities.

ramework.

ransformed.

he International Organization for Standardization (ISO) and International Electrotechnical Commissi

SO and IEC take no position concerning the evidence, validity and scope of this patent right.

easonable and non-discriminatory terms and conditions with applicants throughout the world. In this

rom:

enikos pty td

c/o 18 Balletin Place
Sydney'2001
Australia

pxist, MPEG-21 will recommend which new standards are required. ISO/IEC JTC 1/SC 29/WG 11 (MHEG) will

il bodies.

hese specifications will be integrated into the multimedia framework through collaboration betweeq MPEG

he result is an open framework for multimedia delivery and consumption, with both the’content cregator and
content consumer as focal points. This open framework provides content creators and service providers with
bqual opportunities in the MPEG-21 enabled open market. This will also be t0)the benefit of the|content

The vision for MPEG-21 is to define a multimedia framework to enable“trahsparent and augmented use of

Vithin MPEG-21, a Digital Iltem is defined as a structured digital object with a standard represgntation,
dentification and description. This entity is also the fundamental unit of distribution and transaction within this

Digital Item Streaming enables the incremental delivery.of a DI (DID, metadata, resources) in a pigce-wise
ashion and with temporal constraints in such a way that a receiving User may incrementally consume the DI.
Vhat is delivered is potentially a derived DI, i.e.~one in which some parts may have been remjoved or

pbn (IEC)

draw attention to the fact that it is claimed that compliance with this document may involve the use of g patent.

The holder of this patent right has assured ISO and IEC that he is willing to negotiate licences under

respect,

he statement of the helder of this patent right is registered with ISO and IEC. Information may be ¢btained

Attention is drawn to the possibility that some of the elements of this document may be the subject gf patent

ighfc other than those identified above 1SO and |IEC shall not be held rnepr\ncihln for idnnfifying P

such patent rights.

© ISO/IEC 2007 — All rights reserved
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INTERNATIONAL STANDARD ISO/IEC 21000-18:2007(E)

Information technology — Multimedia framework (MPEG-21) —

Part 18:
Diqgital Iltem Streaming

i Scope

[his part of ISO/IEC 21000 specifies tools for Digital Iltem Streaming. The first tool-is-the Bitstream|Binding
| anguage, which describes how Digital ltems (comprising the Digital Item [Declaration, metadata and
esources) can be mapped to delivery channels such as MPEG-2 Transpert ‘Streams or the Real-time
[ransport Protocol.

g Normative references
The following referenced documents are indispensable for ttie application of this document. Fqr dated
eferences, only the edition cited applies. For undated réferences, the latest edition of the referenced
Hocument (including and amendments) applies.

SO 8601, Data elements and interchange formats — (Information interchange — Representation of dates and
imes

SO/IEC 13818-1|ITU-T Recommendation H:222.0, Information technology — Generic coding of| moving
bictures and associated audio information: Systems

SO/IEC 13818-6, Information technélogy — Generic coding of moving pictures and associatefl audio
nformation — Part 6: Extensions for/DSM-CC

SO/IEC 15938-5, Information<technology — Multimedia content description interface — Part 5: Myltimedia
Hescription schemes

SO/IEC 21000 (all parts), Information technology — Multimedia framework (MPEG-21)

ETF RFC 3350, RTP: A Transport Protocol for Real-Time Applications, IETF Request For Comments: 3550,
July 2003

ETF REC3986, Uniform Resource Identifier (URI): Generic Syntax, IETF Request For Comments: 3986,
January-2005

W3C DOM, Document Object Model (DOM) Level 3 Core Specification, W3C Recommendation, 7 April 2004
W3C XINCLUDE, XML Inclusions (XInclude) Version 1.0, W3C Recommendation, 20 December 2004

W3C XML, Extensible Markup Language (XML) 1.0 (Fourth Edition), W3C Recommendation, 16 August 2006
W3C XMLNAMES, Namespaces in XML 1.0 (Second Edition), W3C Recommendation, 16 August 2006

W3C XPATH, XML Path Language (XPath) Version 1.0, W3C Recommendation, 16 November 1999

© ISO/IEC 2007 — All rights reserved 1
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3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

Binding

set of abstract Bitstream Binding Language processing instructions which map content of a particular

arrangement (e.g. a particular content format, or a set of XML documents with similar structure) into a
collection of Packets to be output to one or more Handlers

3.2
Binary
binary r

the synffactical structure of the resource

3.3

Delivery Time

point in

3.4
Docum
either a

3.5
Docum

XML Dgcument Fragment, as defined by W3C DOM

3.6

Duration
length of time for which an object is active

NOTE

an Elemént has no explicitly associated Duration, it is assumed to have a Duration of zero.

3.7

Encodj)r

plug-in

3.8

Elementt
XML elgment, as defined byWW3C XML

3.9

Fragmentation
authoring process by which a Digital Item is split into Packets meaningful for consumption purposes

NOTE

availablel to'the MPEG-21 Peer for consumption.

3.10

Document
bsource which can be processed using the Bitstream Binding Language via a BS Schema to describe

lime when a Packet becomes available to an MPEG-21 Peer for consumption

pnt
n XML Document, as defined by W3C XML, or a Binary Document

ent Fragment

In BBL, individual Elements may be assigned Duration, which aggregate to provide the Duration of a Packet. If

bject to a BBL processor that may be used to include encoded content in a Packet

Jhis process can attach time information to the output Packets indicating the point in time when they become

Fragmentation Constraint

rule whi

ch constrains the way in which content is fragmented

EXAMPLE One possible constraint is that a particular Element and its subtree should be “unbroken” — i.e.
transmitted in a single Packet without Fragmentation.

© ISO/IEC 2007 — All rights reserved
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3.1
Fragmentation Rule
criteria which defines conditions that a content fragment shall attempt to fulfil

EXAMPLE An example of this is a maximum size (in bytes) for any fragment.
NOTE See 7.5.2 for situations when a Fragmentation Rule cannot be fulfilled.
3.12

Handler

blug-in object to a BBL processor which receives a byte array representing the content of a Packet/alpng with
he Delivery Time and Repetition Period for the Packet, and outputs the Packet to a delivery chapnel

NOTE The process can be guided by parameters provided either at a global or local level.

8.13

nstance
BBL document which processes one or more concrete Source Documents to form a collection of [Packets
which are output to one or more Handlers

NOTE If required, BBL Instances refer to BBL Bindings to facilitate this processing.

B.14
map
brocess of fragmenting a Source Document, assigning temporal and other parameters to fragmenpts, and
nserting the fragments into a specific location of an outgoingstréam

B.15
Packet

ragment of a Digital Item (DID, metadata and/or résources), which is delivered to an MPEG-21 Peef, and to
Which temporal information (e.g. Delivery Time).may be attached

B.16

Packet Stream
sequence of Packets which possess(time-invariant properties such that BBL is able to operate Upon the
sequence as a whole

B.17
Processable

Packet) not reliant upon Packets which have not yet been received

B.18

Repetition Period
period of time~elapsing between repeated availability of a Packet to an MPEG-21 Peer for congumption
starting at-Delivery Time)

8.19
Source Document

ML Document or Rinnry Document againef which W 3C XPATH nyprneeinne in BBL attributes are evdluated

NOTE In the case of a Binary Document, W3C XPATH expressions are evaluated via a BS Schema which has been
associated with the namespace(s) used in the W3C XPATH expression.

© ISO/IEC 2007 — All rights reserved 3
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4 Abbreviated terms

For the purposes of this document, the following abbreviations apply.

BBL

BS Schema

Bitstream Binding Language
Binary MPEG format for XML (ISO/IEC 23001-1 [4])

Bitstream Syntax Schema

BSD

BSDL

DI

DID

DIS

DIDL

IPMP

MIME

MPEG

MPEG-]

MPEG-]

MPEG-2

MPEG-

MPEG-]

RTP

SMPTE

TCP

UDP

UMA

P TS

Bitstream Syntax Description

Bitstream Syntax Description Language

Digital Item

Digital Item Declaration

Digital Item Streaming

Digital Item Declaration Language

Intellectual Property Management and Protection
Multipurpose Internet Mail Extensions (IETF RFC-2045)
Moving Picture Experts Group

MPEG-2 Transport Stream

ISO/IEC 13818

ISO/IEC 21000

ISO/IEC 14496

ISO/IEC 15938

Real-time Transport Protocol (IETF RFC 3550)
Society of-Motion Picture and Television Engineers
Trahsmission Control Protocol (IETF RFC 793)
User Datagram Protocol (IETF RFC 768)

Universal Multimedia Access

URI

URL

URN

W3C

XML

Uniform Resource Identifier (IETF RFC 3986)
Uniform Resource Locator (IETF RFC 3986)
Uniform Resource Name (IETF RFC 3986)
World Wide Web Consortium

Extensible Markup Language (W3C XML)

© ISO/IEC 2007 — All rights reserved
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5.1 Documentation conventions
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The syntax of each element in the Bitstream Binding Language is specified using the constructs provided by

W3C XMLSCHEMA.

Element names and attribute names in the representation are in this typeface.

lhe syntax of each element in the Bitstream Bin

Table 1 — Example element specification

ding Language is specified using the following format.

| Parent EI—(—-H—:EI—

Diagram

A Childs [+

Children

<Child1> <Child2> <Child3> <Child4> <Child5>

Used by | <GrandParent1> <GrandParent2>

Attributes Name |Type Description

ID ID

A unique ID value, which can be referenced by another element.

<xs:element name="Pakent">
<xs:complexTyped
<Xs:sequence>
<xs:element ref="Child
<xs:element ref="Child
<xs ycheice>
<xs?‘element ref="Chi
<xs:element ref="Chi
€/)xs:choice>

Source

</Xs:sequence>
<xs:attribute name="ID"
</xs:complexType>
</xs:element>

“xs:element ref="Child5"/>

1" minOccurs="0"/>
2||/>

minOccurs="0" maxOccurs="unbounded" />
maxOccurs="unbounded" />

143"
la4r

type="xs:ID"/>

[he’ language definition clause contains syntax diagrams for each element. Here is an _exampld

diagram with annotations.

© ISO/IEC 2007 — All rights reserved
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-

- ~

N
( Optional child )
~ /
\‘_ _”
( Sequencegroup) v Required child )
Rl N
,/ 5\\ i - ’_—_N\
( Parentelement,\ A Child2 +~ Optional ™\
\\‘__— P — /‘ unbounded "
--4Zchild3 ¢~ N _child _ 7

_________ A —_—

\
\ | Parent [l']_(_..._)a_

————

»~ Required ~~

. 7 unbounded ]
- No_ child (37
/,—-——‘\ - S - ———
Ve N\ Child5s
( Choice group
N / P P
S~ -7 \’ Required child®,
« Wwith children\ »
-~ P

-

Figure 1 — Example element syntax diagram

Non-normative examples are shown in this document using a separate font and background.

EXAMPLE

<Example attributel="example attribute value">
<Elementl>example element contentX/Elementl>
</Examgle>

5.2 Npmespace prefix conventions

This dogument makes use of vocabularies from several XML namespaces (where the definition of an XML
namesp@ace is as specified in W3C) XMLNAMES). Qualified Names are written with a namespace prefi

followed by a colon followed by thellocal part of the Qualified Name as shown in the following example.

EXAMPLE bbl:BBL

For the| purposes of this document Table 2 gives the namespace prefixes associated with the identifieq

namespaces. Where’no prefix is used the default namespace is urn:mpeg:mpeg21:2007:01-BBL-NS.

© ISO/IEC 2007 — All rights reserved
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Table 2 — Namespace prefixes

Namespace prefix Namespace

bbl urn:mpeg:mpeg21:2007:01-BBL-NS

did urn:mpeg:mpeg21:2002:02-DIDL-NS

dia urn:mpeg:mpeg21:2003:01-DIA-NS

Hrtp urn:mpeqg:mpeg21:2007:01-BBL-NS:handler:RTP
ANpg urn.mnpeg.mnpegsZl ZUU 7 UL=BBL=NoNandler JMPEGATS
xml http://www.w3.0rg/XML/1998/namespace

xmlns http://www.w3.0rg/2000/xmlns

x1 http://www.w3.0rg/2001/XInclude

XS http://www.w3.0rg/2001/XMLSchema

xsi http://www.w3.0rg/2001/XMLSchema-instance

NOTE The prefixes xml and xmlns are normatively defined by W3C XMLNAMES. All6ther prefixes are not normativg and are
used by convention for consistency in this document.

6 Relationship to other ISO/IEC 21000 parts
The Digital ltem is the fundamental unit of distribution and:transaction in the Multimedia framework. V)
orm a complete integrated interoperable framework“This clause describes the relationship of this
Streaming.

lhe Bitstream Binding Language is designed to enable Digital ltem Streaming. Consequently, Dig

ool. Equally IPMP Digital Item Declarations declared according to part 4 of ISO/IEC 21000 can be s
sing this tool. Both of the above'Digital Item Declarations can contain or refer to XML conforming

streamed using the Bitstream Binding Language, whether it is embedded in a DID, referenced by a
iIsed separately from a DJD;

The Bitstream Binding-Language uses BS Schema and BS Description from part 7 of ISO/IEC 2
specify the structurevof binary resources which are to be streamed using BBL. This enables fragme
binary resourcelto be specified using W3C XPATH references. See 7.2.3 for further information.

hat are-optimized for use with (g)BSD, AdaptationQoS, and the described media. Hence the XML st
hnd media resource streaming instructions should be used in these contexts.

hile the

Hifferent parts of ISO/IEC 21000 deal with the components’and different aspects of Digital Items, together they

part of

SO/IEC 21000 with the other parts of ISO/IEC21000 in addressing the specific function of Digftal ltem

tal Item

Declarations declared according to the DIDL specified by part 2 of ISO/IE 21000 can be streamed us$ing this

reamed
to other

parts of ISO/IEC 21000 — such«as DIA descriptions (part 7) and Rights Expressions (part 5). Such XML can be

DID, or

1000 to
nts of a

Part 7 of JSSQ/IEC 21000 specifies the XML streaming instructions and media resource streaming ins{ructions

Feaming

7 Bitstream Binding Language

7.1 Bitstream Binding Language Introduction

The purpose of this clause is to describe the syntax and semantics of the Bitstream Binding Language (BBL).
The syntax is defined using XML schema (as specified in W3C XMLSCHEMA). The goal is to be as flexible

and general as possible, so that it may be used for the description of streaming instructions for a Dig
no matter what its content. For the purposes of this document, the XML schema syntax descripti
collectively referred to as BBL schema.

© ISO/IEC 2007 — All rights reserved
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7.2 Overview

7.21 BBL

The Bitstream Binding Language (BBL) enables the description of how a Digital Item — comprising XML and
binary content — can be fragmented and inserted (mapped) into one of several delivery channels (Figure 2).
Just as a Digital Item is generic insofar as the XML that is stored in or referenced from the DID and the types
of resources that may be attached, BBL is agnostic to the format of the data it is able to process, as well as
the type of delivery channels to be output.

Digital ltem Delivery Channel (type O)

W coic
<DIDL>

Gl H) | Fagmentation Binding

</DIDL>

LR HleTe (g §

Delivery Channel {type P)

:,’ ’_’i Resource
Metddata (schéme X) (e Y)
<xxl:meta >
S pemetes BBL Processor

)

BBL Instance for DI
<BBL>
<Instance >

Ll==,,,=>
</Instance >
</BBL>

L

X BBL'Binding for
& 14 _type Y on stream O
BBL Binding for &f<eeL>
schemesX on stream P <Binding >
“BBLS <le——=> <xs :schema >
<Binding> </Binding > | <=
<le— . ——> </BBL> "] </xs:schema >

BS Schema for type Y

< /Bindingex
</BBL>

Figure’2 — The BBL document model

In this yvay, BBL provides an.abstraction layer between a stored Digital Item and its representation in 2
specific[channel. This enables\different bitstreams to be created from a single DI to provide

— différent views/subsets’of the DI,
— different renderings of the content, and

— different bitstream formats,

facilitatifrg-a-Yniversal-MualtimediaAeeess{UMA)selutionte-the serialization-of DigitaHtems
Different parts of a DI can be sent over separate channels.
EXAMPLE In the internet domain, portions of the DI requiring reliable delivery can be sent using, for example, TCP,

while others which rely on timely delivery can be sent via RTP.

In BBL, each channel to be used is associated with a Handler (see 7.3.19). A BBL processor will provide in a
Handler the functionality required for operating the delivery channel with which it is associated. Additionally,
using a BS Schema, declarative behaviour for any particular channel (such as the contents of header fields)
can be specified as part of the BBL (see C.3 for an example involving RTP headers).

8 © ISO/IEC 2007 — All rights reserved


https://standardsiso.com/api/?name=39602eab388db4ed380b78174ba582f3

ISO/IEC 21000-18:2007(E)

BBL is designed for maximum reusability, so that (in the example, Figure 2) the binding of resources of type Y
to delivery channels of type O can be specified once, and referenced by all DIs using Y and O. In the same
way, when metadata is presented in a standard format (Scheme X) for a group of Digital ltems, as single BBL

Binding can be written for that metadata format and applied to all of the Dis.

7.2.2 BBL documents

There are two basic types of BBL document. The first is an Instance (see 7.3.10), which describes the
streaming instructions for a specific Digital Item, and contains references to the DID and any other resources

£ 4l ol Lbl Nd bl L1l - - N bl L i Ny) L1l sl ) -
Pl UIC DT (UITSST TTITITIILCS 4Aalc TIUITT UTNTS, Ul PJUNNTICTS 11U TIC 1T0LAUUTT U Uie UTNT WILHIITT e Uty
locument).

tem or part thereof to a particular set of delivery channels. Bindings are instantiated as part of an
Hocument, which provides the URI references for the concrete content to which the(Binding(s) a
bpplied.

NAC) to a particular delivery channel (such as RTP). While in this case such.mappings might already

can be created once and used by any BBL processor.

y.2.3 Processing of binary resources

hn abstraction layer that allows binary resources to be handled in BBL in exactly the same way as XM

binary namespace (and associated with a refereneed BS Schema, see 7.3.23), and so invokes the BSDL pars
currently active binary object to output the appropriate binary data.

BBL Binary
... VOL
<bbl : Intlude BBL Object

“J‘fef="/mp4:VOL"/> Engine . @

Extended
- BSDL Parser

Resource
(MPEG-4 VES)

BS Schema for

r other

he second type of BBL document is a Binding (see 7.3.10), which is an abstract mapping from somg Digital

Instance
e to be

A\s shown above (Figure 2), a Binding could be written which maps all resources\of a particular format (e.g.

pxist (i.e.

RFC 3640 [1]), a BBL Binding provides a programmatic method for specifying a mapping such that a BBL
brocessor is able to directly transmit the desired content. In this way, as.new mappings are developgd, they

he Bitstream Syntax Description Language (BSDL, see part' 7 of ISO/IEC 21000) is used by BBL to| provide

EXAMPLE 1 If the author of a BBL document wishes{o.include an MPEG-4 Video Elementary Stream VOL opject in a
barticular fragment, they do so using a W3C XPATH expression (as shown, Figure 3). The mp4 prefix is declared (as per
V3C XMLNAMES) to be associated with a namespace for which the BBL processor has been previously infomed is a

br on the

<xs : schema >
Ll ====>

</ xs :schema >

Figure 3 — XML-based selection of binary content
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If required, pre-existing BS Descriptions can be treated in a similar manner, by declaring the namespace(s)
used in the BSD as binary namespaces. This process is discussed in detail in 7.3.31.

EXAMPLE 2 A BSD can be used directly in case in which no BS Schema is available or possible, such as for a raw
media stream consisting only of a concatenation of frames.

7.3 Bitstream Binding Language definition

7.3.1 Introduction

The follpwing subclauses provide a formal definition of the syntax and semantics for the BBL Elements ang
Attributgs, and provide requirements relating to the use of W3C XPATH expressions within BBL attributes.

7.3.2 Validation

Validating a document against the BBL schema (as specified in W3C XMLSCHEMA) is necessary, but no
sufficier|t, to determine its validity with respect to BBL. After a document is validated against the BBL schema
it shall |also be subjected to additional validation rules. These additional rules are) given below in the
descripfjons of the elements to which they pertain.

NOTE While validation is required to ensure a valid BBL document is being used,-an implementation could validate
the document once and it can then use that document without needing to validate it¢.Re-validation would only be requireqd
if the doqument gets modified.

7.3.3 Pocument modularity

Modularjity of BBL documents can be achieved by utilising XML“Inclusions (XInclude) as specified in W3
XINCLUDE. Xlnclude can be used to reference elements within a document, or to elements in a differen
documelnt. The former type of reference is known as an internal reference, the latter is known as an externa
referenge. An internal reference allows a single source;t0 be maintained for an element that occurs in more
than ong place in a BBL document. An external reference allows a BBL document to be split up into multiplg
linked d|screte documents.

7.3.4 Use of "?" to delimit XPath expressions within attribute values

Where dlata is provided to a BBL desctiption that already exists within another document — for example a UR
referenge to a binary or XML resource:— a mechanism is required to allow the field within the BBL to contain 2
pointer {o the actual value. For this purpose, W3C XPATH expressions delimited by "?" symbols may be useqg
in certaip attribute or element yalues which otherwise expect a literal value. These attributes are
— xmlSource (see 7.3.6),

— binjarySourcessee 7.3.6),

— binpding(see 7.3.11),

— Dbs$chémalocation (see 7.3.23), and

— the children of a handler or handlerParams element (see 7.3.19 and 7.3.25).

See 7.3.6 for an example of the use of delimited W3C XPATH expressions. In the example, the value of the
timeBase parameter is found by evaluating the variable $rtp:timeBase.

7.3.5 Use of variables and functions within XPath expressions

W3C XPATH supports the use of variables and custom-defined functions. These functions can dramatically
improve the efficiency of BBL processing, as commonly used values (for example a timebase) can be stored
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in a variable once, then subsequent accesses to the variable value are several orders of magnitude faster
than repeated resolution of node-test expressions.

BBL provides a normative variable which is used to access data from the underlying processing model so that
it may be included in output Packets. This variable is specified in the table below.

Table 3 — BBL XPath variables

Variable name Semantics

When used within an attribute, this variable shall evaluate to an absolute and
unambiguous XPath address of the element to which the attribute is attached-in
$bbl:addr the XML Source Document from which the element was extracted. This vafiable is
designed to be used with the bb1: context attribute to provide an MPEG-21
receiving peer with the ability to reconstruct a DI from its fragments.

The scope of any variable is always from the point at which it is defined to |the end of the cdntaining
nstance/Binding element.

BBL also provides several normative functions for accessing data from jthe processing model. THese are
specified in the table below

Table 4 — BBL XPath functions

Function name Semantics

Returns an integer representing the Delivery Time (using the in-
scope time schéme, see 7.3.7) of the Packet or PacketStream
bbl:deliveryTime (id) referenced by the id corresponding to the value of the id
parameter. In the case of a PacketStream, the Delivery Time of
the first'Packet in the stream is returned.

Returns an integer representing the Duration (using the in-scope
time scheme, see 7.3.7) of the Packet or PacketStream
bbl:duration (id) referenced by the id corresponding to the value of the id
parameter. In the case of a PacketStream the Duration of the
most recently transmitted Packet is returned.

Returns an integer representing the Delivery Time (using the in-
scope time scheme, see 7.3.7) of the Packet or PacketStream
bbl:finalDeXiyeryTime (id) [ referenced by the id corresponding to the value of the id
parameter. In the case of a Packet, this function returns a value
identical to that returned by bbl:deliveryTime ().

lhese functions are particularly useful to specify the Delivery Time of a Packet or Packet Stream relative to
he Delivery Time of another Packet/Packet Stream.

S b il

BBL provides a hierarchical mechanism for declaring Source Documents identical to that used by W3C
XMLNAMES. At any element, the in-scope XML or Binary Source Document shall be that referenced by the
first xmlSource or binarySource attribute (respectively) encountered by searching the ancestor-or-self
axis of the element (see W3C XPATH), in order of decreasing proximity to the element (i.e. first the element
itself, then its parent, then its grandparent, and so on to the root node).

When W3C XPATH expressions are encountered within an xm1Source attribute, they shall be resolved as

above with the exception that the search proceeds along the ancestor axis of the element, in order to prevent
a circular reference.
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When W3C XPATH expressions utilize a BSD namespace (as registered by a BsD element with value of true
for its fromBinarySource attribute, see 7.3.23) they shall be resolved against the in-scope Binary Source
Document. Otherwise they shall be resolved against the in-scope XML Source Document.

Because BBL Bindings (see 7.3.11) are abstract documents, they are not required to declare Source
Documents (although they may). When a Binding is instantiated by a Bind element, the in-scope Source
Documents shall be resolved as if the Binding element and its subtree were attached to the Bind as a child.

Validation Rule:

EXAMPL]
expressi
a) Beg
the
and
b) The
(oth
hag
c) Thi
end
Do
d) The
e) Beg
exp
ned
W3
f) Thg
12

Any
Do

element to the Binddrom which it is referenced. It is thus did_foreman.xml.

attribute which takes as its value a W3C XPATH expression shall have an in-scope Saqures
ument (XML or binary as appropriate), unless

the W3C XPATH expression does not contain any node tests, or
the attribute is part of an element which has a Binding ancestor.

E This example (see Figure 4) illustrates the behaviour of xmISource and binarySource. Each W3C XPATH
bn is indicated with a letter. The contexts of these expressions are listed below.

ause this W3C XPATH expression is contained within an xm1Source attribute, it is resolved agains
XML Document referenced by the first xml1Source attribute enceuntered when searching the
estors of this node. In this case this is did_foreman.xml which is de€lared by the Instance element.

XML Document against which this expression is resglved is that declared on the elemen
erDoc.xml). However, the expression in fact makes no reference to any node-tests, so the contex
no effect.

5 expression is resolved against the XML Document referenced by the first xm1Source attribute
ountered when searching first the node itself, .and then the ancestors of the node. Here, this is the
ument whose URI is the value returned by a):

XML Document against which this expression is resolved is did_foreman.xml.
ause urn:edu.uow:mpeg:BSDL:MP4~AVI has been declared as a BSD namespace, this W3C XPATH
ression is resolved against the Binary Document content/foreman.cmp. This is done by inferring thg
essary BSD for the binary content using the declared schema (whose location was resolved by thg
C XPATH expression in ¢)).

XML Document against which this expression is resolved is found by attaching the parent Binding
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<Instance xmlSource="did foreman.xml" timeScheme="npt">

l==,, ==>

<Register xmlSource="?;/did:Descriptor[@id='constants']/did:Statement/text()?">

Lll==, . ,==>

<Handler xmlSource="otherDoc.xml" id="RTP"
handlerURI="urn:mpeg:mpeg21:2007:01-BBL-NS:handler:RTP">
<Hrtp:timeBase>?{rtp:timeBase?</Hrtp:timeBase>

</Handler>
0)

<BSD namespace="urn:edu.uow:mpeg:BSDL:MP4-AVI"
bsSchemaLocation="7?fn:substring-after (/@xsi:Schemalocation, '

</Register>
Ll==6 g o=

<Packet binarySource="content/foreman.cmp"
bSrcNamespace=s"urn:edu.uow:mpeg:BSDL:MP4-AVI">
<Content> /‘
<Include ref=" depth="3">
<Include ref="avi:File//avi:Chunk[@id='0f1l3c']"/>
</Include>
</Content>
</Packet>

<PacketStream deliveryTime="5.0">
<Bind binding="#BINDING A" />
</PacketStream>

/Instance>

Binding id="BINDING A">
<Register/>
<Packet>
<Content>
<Include ref="/did:DIDL/did:Item" depth="4"/>
</Content>
</Packet>
/Binding>

l)?"/>

y.3.7 timeScheéme attribute

Figure 4= BBL fragment - xm1Source, binarySource example (informative)

BBL allowstime values to be provided in a number of different time schemes (see Table below).
schemes<that may be used correspond to those defined in ISO/IEC 21000-17 (FID). Multiple time
may bé used and a hierarchical mechanism for declaring the in-scope time scheme is provided| At any
blement or attribute that contains a time value (or variable or function that returns a time value), the
ime scheme shall be that referenced by the first timeScheme attribute encountered by searching the

The time
qchemes

n-scope

ancestor-or-self axis (see W3C XPATH), in order of decreasing proximity to the element or atiribute (i.e. first
the element or attribute itself, then its parent, then its grandparent, and so on to the root node).

If no declared in-scope time scheme is found, the default time scheme shall be frac (1000).

© ISO/IEC 2007 — All rights reserved
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Table 5 — Time schemes

Time scheme Description
npt Time values are provided as Normal Play Time as defined in ISO/IEC 13818-6
(DSM-CC).
smpte-24
smpte-24-drop
smpte-25
smpte-30 Time values are provided as time codes as specified in the SMPTE time and

smpte-30-drop | control code standard SMPTE 12M-1999.

smpte-50
smpte-60

smpte-60-drop

Time values are provided conforming to MPEG-7 MediaTimePointType’as defined

mp 7t in ISO/IEC 15938-5 (MDS).

Time values are provided as Universal Time Codes which gives'wall-clock time as
defined by ISO 8601.

clock

Time values are provided in fractions of a second where N is a positive integer
indicating the number of fractions per second.

frac(N) EXAMPLE A time scheme frac (1000)<ndicates time values are provided
in 1/1000ths of a second (i.e. milliseconds),

NOTE Elements and attributes containing time values to which the in-scope time scheme applies include those listed
in the taljle below.

Table 6 — Timing attributes to 'which the in-scope time scheme applies

Attribute Parent element(s)

deliveryTime Packet (7.3.26),-PacketStream (7.3.27)

repeat Packet (7.3.26), PacketStream (7.3.27)
DeliveryTimes (7.3.34), Durations (7.3.35), Duration (7.3.38)

value

7.3.8 $ourceEleme&ntType type

xmlSoyrce, bimarySource, and timeScheme attributes may be declared on most BBL elements (se€
7.3.10 7%344). They are defined by the abstract complex type SourceElementType, from which thg
relevani BBL elements are extended.

Validation Rule:

— Ifthe binarySource attribute is present, then bsrcNamespace attribute shall also be present, and vice
versa.
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Table 7 — SourceElementType

Diagram

(SuurcEElemerrtType

Used by

AbstractVar Bind Declarations IdentifiableElementType Include Register Timing Variables value-

of

Name

Type

Use

Description

Specifies the XML Source Document to be used by W3C XPATH expressions

on this

Attributes

MLsource

XSTStTiTg

optiorat

element and its descendants. The value of this attribute shall b
relative or absolute URI, or a "?" delimited W3C XPATH express
resolves to a URI. See also 7.3.6

e either a
on which

binarySource | xs:string

optional

Specifies the Binary Source Document to be used by ele
bsl:byteRange or bsl:bitstreamSegment type that-afe descq
this element (whether declared within the BBL document or includeq
W3C XPATH expressions on this element and its;déscendants tha
BSD namespace. The value of this attributecshall be either a r
absolute URI, or a "?" delimited W3C XPATH"expression which res
URI. See also 7.3.6.

ments  of
ndants of
), and by
t utilize a
blative or
blves to a

bSrcNamespace | xs:string

optional

Specifies the namespace with which the root element of the BS
describing the binarySource _is\ associated. This namespace
registered as being associated.with a BSD Namespace (see 7.3.4

binarySource attribute is present, this attribute shall also be presen.

Schema
shall be
3). If the

timeScheme

xs:string

optional

Specifies the time scheme) used for time values on this elemen
descendants. See als0\7.3.7.

t and its

Source

<xs:complexType
<xs:attribute
<xs:attribute
<xs:attribute

name="SourceElementTyge"Vabstract="true">
name="xmlSource" type="xs:string" use="optional"/>
name="binarySource" ‘type="xs:string" use="optional"/>
name="bSrcNamespace" type="xs:string" use="optional"/>

<xs:attributeGroup ref="bbl:timeScheme" />
</xs:complexType>
<xs:attributeGroup name="tim&Scheme">
<xs:attribute name="timeScheme">
<xs:simpleType>
<xXs:union>
<xs:simpleType>
<xs:restricgtion base="xs:NCName">
<xs:¢énumeration value="npt"/>
<xs;enmumeration value="smpte-24"/>
<Xg:enumeration value="smpte-24-drop"/>
<Xs:enumeration value="smpte-25"/>
<xs:enumeration value="smpte-30"/>
<xs:enumeration value="smpte-30-drop"/>
<xs:enumeration value="smpte-50"/>
<xs:enumeration value="smpte-60"/>
<xs:enumeration value="smpte-60-drop"/>
<xs:enumeration value="mp7t"/>
<xs:enumeration value="clock"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType>
<xXs:restriction base="xs:string">
<xs:pattern value="frac\ (\d+\)"/>
</xs:restriction>

</xs:simpleType>
<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:union>
</xs:simpleType>
</xs:attribute>
</xs:attributeGroup>

© ISO/IEC 2007 — All rights reserved
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7.3.9 BBL element

The BBL element is the root element of any BBL description. It contains one or more Instance and/or
Binding elements.

The BBL element does not define any processing. All processing is defined by the children of the BBL element.

Table 8 — BBL element

| —
Instance

Diagram

Children bbl:Instance bbl:Binding

<xs:element name="BBL">
<xs:complexType>
<xs:choice maxOccurs="unbounded">
<xs:element name="Instance" type="bbl:InstanceType"/>
Source <xs:element name="Binding" type="bbl:BindingType"/>
</xs:choice>
</xs:complexType>
</xs:element>

7.3.10 Instance element

The Injstance element is of type InstanceType and declares a BBL Instance document. Instancg
documeints describe the Fragmentation and binding of concrete’Source Document(s), and may instantiatg
BBL Binding documents to do so.

Instance documents provide a scope for declared Variables and Handlers.

For an gxample of the use of this element, see C.2-

Table 9 — InstanceType

=
| bhl:BELDDC Type

|
| ;- Declarations |
| |
Diagram (Instance}@ﬂ-l—(—-u— = |
~ | |

|

|

|

Children bbl:Declarations bbl:Variables bbl:Register bbl:Packet bbl:PacketStream

Name Type Use Description
xmlSource xs:string optional
Attributes |pinarySource |xs:string optional | See SourceElementType (7.3.8)
bSrcNamespace | xs:string optional
id xs:1D optional | Optional attribute to identify this element.
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<xs:complexType name="InstanceType">
<xs:complexContent>
<xs:extension base="bbl:BBLDocType" />
</xs:complexContent>
</xs:complexType>

<xs:complexType name="BBLDocType">
<xs:complexContent>
<xs:extension base="bbl:IdentifiableElementType">
<xS:sequence>

<xs:element name="Declarations" minOccurs="0"

troae="1Eb8]1l - DaoclgrgotloncTi gl
Z = Z =

<xs:element name="Variables" minOccurs="0" type="bbl:VariablesType"/>
<xs:element name="Register" type="bbl:RegisterType"/>
<xs:choice maxOccurs="unbounded">
Source <xs:element name="Packet" type="bbl:PacketType"/>
<xs:element name="PacketStream" type="bbl:PacketStreamType" />
</xs:choice>
</xXs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType name="IdentifiableElementType">
<xs:complexContent>
<xs:extension base="bbl:SourceElementType"¥
<xs:attribute name="id" type="xs:ID" uges"optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

y.3.11 Binding element

[he Binding element is of type BindingType and declares a BBL Binding document. Binding doguments
jescribe an abstract Fragmentation and binding process which may be applied to multiple Source Doduments.

A\ Binding is instantiated using a Bind:.element.
Binding documents provide a scope-for declared variables and Handlers.

For an example of the use of this element, see 7.3.6.

Table 10 — BindingType

=
| bhl:BELDocType

;- Declarations

|

| |

| |

Diagram rmnﬂmglmlp _—l_I'LI-I-(—--—\I:I—;  —— |
| |

| |

| |

Children bbl:Declarations bbl:Variables bbl:Register bbl:Packet bbl:PacketStream
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Name Type Use Description
xmlSource xs:string optional
Attributes | binarySource |[xs:string optional |See SourceElementType (7.3.8)
bSrcNamespace | xs:string optional
id xs:1D optional | See InstanceType (7.3.10)

<xs:complexType name="BindingType">
<xs:complexContent>
<XS:extension pbase="bbl:BBLDocIlype />
</xs:complexContent>
</xs:complexType>

Source

7.3.12 variables element

The Vajriables element is of type vVariablesType and contains variable definition and assignmen
instructipns.

A Vvarigbles element may appear as a child of Instance, Binding, Packeg, ©F PacketStream.

If the v4riables element is the child of an Instance or Binding element, then it is processed at time 0. If]
howevef, if it is the child of a Packet or PacketStream, the variable definitions and assignments are
processed at the same time as the packet is processed.

Table 11 — VariablesType

Diagram (VariahlesType I}:]—[—*’ el

1.0

Children bbl:Define bbl:Assign

Name Type Use Description
xmlSource xs:string optional
Attributgs
binarySource |xs:string optional | See SourceElementType (7.3.8)
bSrcNamespace | xsistring optional

<xs:complexType name="VariablesType">
<xs:cemplexContent>
<xs extension base="bbl:SourceElementType">
<xs:choice maxOccurs="unbounded">
<xs:element name="Define" type="bbl:DefineType"/>
Source <xs:element name="Assign" type="bbl:AbstractVarType"/>
</xs:choice>
</xs:extension>
</xs:complexContent>
ST CONMPIEXTYPE

7.3.13 AbstractVarType type

The AbstractVarType type is a base type for elements concerned with variables such as the Define
element (see 7.3.14) and the Assign element (see 7.3.15).
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— The value of the name attribute shall not match any of those defined in 7.3.5.

Table 12 — AbstractVarType

Diagram (AhstramvarType

Name Type Use Description

xmlSource xs:string optional

binarySource |xs:string optional | See SourceElementType (7.3.8)

bSrcNamespace || xs:string optional

bbl:name xs:QName required | The name of the variable to be defined.
A W3C XPATH expression which resolves to'the value of the varfable. The
returned value shall match the variable type:

Attributes The context of the W3C XPATH expression varies according to the location
of the containing variables element. If the Variables element is
declared by an Instance or Binding element, then the contpxt of the
W3C XPATH expression shall)be the root node of the in-sqope XML
Source Document.

bbl:val :stri i
vetue xs:string required If the containing Variebles element is declared by a Packet or
PacketStream element, then the context shall be the root ndde of the
content of the current Packet.
This is particularly important in the case of a PacketStream, yhere the
content of the Packet will be a subset of that returned by the |Include
statement\according to the declared Fragmentation Rules. See [7.3.31 for
furthefinformation.
<xs:complexType name="AbstractVarType">
<xs:complexContent>
<xs:extension base="bbléSourceElementType">
<xs:attribute ref="bbl:name" use="required"/>
Source <xs:attribute ref&!bbl:value" use="required"/>
</xs:extension>
</xs:complexContent>
</xs:complexType¥

y.3.14 Define element

The Define element.s of type DefineType and allows a variable to be declared so that it may befused in

subsequent W3E.XPATH expressions. Variables are declared by providing

1+— avariahile'name as a QName,
1+— antinitial value, which will be equal to the result of the W3C XPATH expression contained by the value
attribute, and
lo

' Il 4 - Hla £l o Lol :
i Upuuriaity a typc, Wiitlt ostiall U UTIT UT TS TUTTUWITTY.

Table 13 — Allowed variable types

xs:integer xs:int xs:long xs:short
xs:decimal xs:float xs:double xs:Boolean
xs:byte xs:QName xs:dateTime xs:base64Binary
xs:hexBinary xs:unsingedint xs:unsignedShort | xs:unsignedByte
xs:time xs:date xs:anySimpleType

© ISO/IEC 2007 — All rights reserved
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The location in time of a Define element is specified by its parent variables element. See 7.3.12.

For an example of the use of this element, see C.2.

Validation Rule:

— For all variables other than those defined in 7.3.5, a Define element shall precede in time any reference

to the variable by an Assign element or W3C XPATH expression.

Table 14 — DefineType
Diagram
Name Type Use Description
xmlSource xs:string optional
binarySource |xs:string optional | See SourceElementType (7.3.8)
Attributds | PSrcNamespace xs:string optional
bbl:name xs:QName required
See AbstractVarType (7.3.13)
bbl:value xs:string required
type xs:QName optional The data type of the variable'to be defined. The value of the type attributeg
' shall match one of those listed in Table 13 — Allowed variable types.
<xs:complexType name="DefineType">
<xs:complexContent>
<xs:extension base="bbl:AbstractVarType">
<xs:attribute name="type" type="Bbil:VarType" use="optional"
default="xs:int"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:simpleType name="VarType™"s
<xs:restriction base="xs<«QName">
<xXs:enumeration value="xs:integer"/>
<xs:enumeration value="xs:int"/>
<xs:enumeration value="xs:long"/>
<xs:enumeratiofnsvalue="xs:short"/>
<xs:enumeratilon value="xs:decimal" />
Source <xs:enumeratipn value="xs:float"/>
<xs:enumefation value="xs:double"/>
<xs:enumeration value="xs:boolean"/>
<xs:enumeération value="xs:byte"/>
<xXssenumeration value="xs:QName"/>
<xg *enumeration value="xs:dateTime" />
<Xs:enumeration value="xs:base64Binary"/>
<xs:enumeration value="xs:hexBinary"/>
<xXs:enumeration value="xs:unsignedInt"/>
<xs:enumeration value="xs:unsignedShort"/>
<xXs:enumeration value="xs:unsignedByte"/>
<xs:enumeration value="xs:time"/>
S .« eITUIlie d.EiOIl vallue= S .ddie
<xXs:enumeration value="xs:anySimpleType"/>
</xs:restriction>
</xs:simpleType>

7.3.15 Assign element

The Assign element is of type AbstractVarType and assigns a new value to any previously declared
variable. This is done by providing the name of the variable and a W3C XPATH expression which resolves to
the new value.

20
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For an example of the use of this element, see C.4.

Table 15 — Assign element

Name Type Use Description

xmlSource xs:string optional

binarySource |xs:string optional | See SourceElementType (7.3.8)
Attributes

bSrcNamespace | xs:string optional

bbl:name xs:QName required

See AbstractVarType (7.3.13)

bbl:value xs:string required

Source See AbstractVarType (7.3.13)

y¥.3.16 Declarations element

[he Declarations element is of type DeclarationsType-and is used to define a set of BBL
blements — without instantiating them — for later use in a document via an internal reference (see 7.3.3

Table 16 — DeclarationsType

or other

.

(DeclarationsType E]—(—--—jf_l—[aﬂ? ““ﬂl‘l._?j
1,00 “

</Xs:sequence>

</xs:complexTypex

Diagram
<xs:complexType name="DeclarationsType">
<xs:sequence maxOccuks="unbounded">
Source <xXs:any namespace="##any" processContents="skip"/>

y.3.17 Register element

Table 17 — RegisterType

The Register élement is of type RegisterType and contains all of the Handler and BSD namespace
Heclarations for'an Instance or Binding.

Diagram

54
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Children bbl:Handler bbl:Encoder bbl:Multiplexer bbl:Bsd

Name Type Use Description
xmlSource xs:string optional
Attributes
binarySource |xs:string optional | See SourceElementType (7.3.8)
bSrcNamespace | xs:string optional

<xs:complexType name="RegisterType">
<xs:complexContent>
XS:EXCels10nl Dase="bbl:sourcerlemenclype
<xs:sequence>
<xs:element name="Handler" type="bbl:HandlerType"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="Encoder" type="bbl:EncoderType"
minOccurs="0" maxOccurs="unbounded" />
Source <xs:element name="Multiplexer" type="bbl:MultiplexerType"
minOccurs="0" maxOccurs="unbounded" />
<xs:element name="BSD" type="bbl:BSDType"
minOccurs="0" maxOccurs="unbounded" />

</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

7.3.18 ParametricElementType type

The PafametricElementType type is a base type for eleménts that allow child elements representing
parameters such as the Handler element (see 7.3.19) and the,HandlerParams element (see 7.3.25).

Table 18 — ParametricElementType

(ParametricElementType [T']- f—--—\ any Fother

Diagram el
0..m
Name Type Use Description
xmlSource xs:string optional
Attributgs | binarySource | xs:string optional | See SourceElementType (7.3.8)
bSrcNamespace | xsistring optional
id xs:1D optional | See InstanceType (7.3.10)

<xs:complexType name="ParametricElementType">
<xs.:‘complexContent>
<xs:extension base="bbl:IdentifiableElementType">
<xXs:sequence minOccurs="0" maxOccurs="unbounded">
<xs:any namespace="##other"/>
</xs:sequence>
</xs:extension>
ISR L,Ulllj})lc COIILTIIT
</xs:complexType>

Source

7.3.19 Handler element

The Handler element is of type HandlerType and registers a BBL Handler which represents a particular
delivery channel in BBL.
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A BBL Handler receives the byte content of each Packet output from the BBL process along with the Delivery
Time and repeat parameters specified for the Packet. The Handler is then responsible for transmitting each
Packet at the correct time(s) according to the rules of the associated delivery channel.

Table 19 — HandlerType

Diagram
Used by Register
. The children of this element are provided as input parameters to the specified\yHandler. Pefmissible
Children e TR
elements are specified by individual Handlers.
Name Type Use Description
xmlSource xs:string optional
binarySource |xs:string optional |See sourceElementType (7-3;8)
bSrcNamespace | xs:string optional
Attributes
) i . The Handler ID. BBL elements make reference to this id to indicate that it is
id xs:ID optional
to be used to handle.that element.
The URI identifying the Handler to be used. The value of this attripute shall
handlerURT xs:anvURI required correspond.to one of the Handlers specified in this document, of to a URI
-any q registered “with the Registration Authority according to the procedure
described in Annex D.
<xs:complexType name="HandlerType">
<xs:complexContent>
<xs:extension base="bbl+ParametricElementType">
<xs:attribute name="handlerURI" type="xs:anyURI" use="required"/>
Source :
</xs:extension>
</xs:complexContent>
</xs:complexType>
y.3.20 Encoder element
An Encoder elemeént)is of type EncoderType and registers a BBL Encoder which allows contept to be
bncoded accordingto some desired scheme.
A\n Encoderteceives an XML or binary fragment as input and returns a sequence of bytes represerjting the
encoded version of the input content.
Permissible values for the encoderURI attribute are defined by the Registration Authority according to the
brocedures described in Annex D.
NOTE Examples of possible Encoders are TeM, BiM or other compression, an encryption algorithm, or a transcoder.
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Table 20 — EncoderType

e
| bbl:ParametricElement Type |
Diagram EncoderType [ |f—m— EH{ any #other |
S
| 0.0 |
U —
Used by Register
. The children of this element are provided as input parameters to the specified Handler. Permissible
Children o S
elements are specified by individual Handlers.
Name Type Use Description
xmlSource xs:string optional
binarySource |xs:string optional | See SourceElementType (7.3.8)
bSrcNamespace | xs:string optional
Attributgs
id xs:1D optional The Encoder ID. BBL elements make referénce’to this id to indicate that i
' P is to be used to encode. content to be included in a Packet.
The URI identifying the Encoder to be-used. The value of this attribute shal
. . correspond to one of the Encoders specified in this document, or to a UR
encoderURI xs:anyURI required registered with the Registration) ‘Authority according to the procedurg
described in Annex D.
<xs:complexType name="EncoderType">
<xs:complexContent>
<xs:extension base="bbl:ParametricElementType">
<xs:attribute name="encoderURI" types*xs:anyURI"
Source use="required"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

7.3.21 Multiplexer element

The My
multiple

A Mult
prioritiza
Multip
domain.
expose
Multip

EXAMPL

ltiplexer element is of«type MultiplexerType and registers a BBL Multiplexer tha
Kes Packets into a BBL Handler.

iplexer defines a \logical layer between a BBL Handler and the Packets that allows fof
tion of Packets~AMultiplexer may contain zero or more Channels or Multiplexers. Thg
lexer enables the User to prioritize information in the bandwidth- domain instead of in the time
Hence, it is‘an alternative to time-schemes. i.e., use of the Multiplexer will enable the User tq
related information to the same bandwidth. Packets are assigned to sibling Channels and/of
lexers-in‘the root Multiplexer as Packets are generated.

E A structure with four channels is shown in the XML below and in the figure below. Channels ¢ and q

combine

H clhara ac oauiabh o agdih oo cbh oAl b ol haoo Ihalf thot ~f Al o a
Cr reasToC oottt oS- Crart o norrrasrar o at or-crarierar

<Multiplexer mode="bandwidth" bbl:handler="RTP">
<Channel id="a" weight="20"/>
<Channel id="b" weight="10"/>
<Multiplexer mode="bandwidth" weight="10">
<Channel id="c" weight="1"/>
<Channel id="d" weight="1"/>
</Multiplexer>
</Multiplexer>

24
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12.5%

@ Channel a
m Channel b
a0.0% O Channel ¢
O Channel d

Validation Rule:

Figure 5 — Example of Prioritizing of Channels in a Multiplexer

The ID referenced by the bbl:handler attribute shall be attached to a Handler,element w
same Instance or Binding as this element or within a BBL Instance or Binding'decument to w
document containing this element is bound.

If a Multiplexer element contains descendant Multiplexer, elements, the value
bbl:handler attribute on all descendant Multiplexer elements\(Where present) shall be

the value of the bb1 : handler attribute on the ancestor element.

If more than one Multiplexer element is instantiated as achild of a Register element, ea
Multiplexer element shall have a unique value for the biolr: handler attribute (if present).

At most one Multiplexer element that is a child of.a Register element shall have the bbl:h
attribute not present.

Table 21 —"MultiplexerType

thin the
hich the

of the
bqual to

ch such

bndler

Diagram (MultiplexerType [T']—(—’EEI— =

Channel

Used by Register, Multiplexer

Children Channel, Multipilexer

Name Type Use Description

A reference to the Handler to which this Multiplexer is to be appli€]

If not present and the Multiplexer element is a descendant

d.

f another

Multiplexer element, then the Handler referenced by the nearest
bbi:handler xs:IDREF optional | ancestor Multiplexer element shall be used.
If not present and the Multiplexer element is not a descgndant of
another Multiplexer element, then the first registered Handlefr shall be
Attributes used
D ket count
or by bandwidth. The value of this attribute shall be one of:
mode xs:sting required | packetCount
— bandwidth
weight xs:int optional | See ChannelType (7.3.22).
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<xs:complexType name="MultiplexerType">
<xs:choice maxOccurs="unbounded">
<xs:element name="Channel" type="bbl:ChannelType"/>
<xs:element name="Multiplexer" type="bbl:MultiplexerType"/>
</xs:choice>
<xs:attribute ref="bbl:handler" use="optional"/>
<xs:attribute name="mode" use="required">
<xs:simpleType>
Source <xs:restriction base="xs:NCName">
<xs:enumeration value="packetCount"/>
<xs:enumeration value="bandwidth"/>

e - vactriction

</xs:simpleType>
</xs:attribute>
<xXs:attribute name="weight" type="xs:int" use="optional" default="1"/>
</xs:complexType>

7.3.22 Channel Element

A Channel element is of type ChannelType type, and defines a logical transfaission channel within g
Multipleker (see 7.3.21).

Table 22 — ChannelType

Diagram ChannelType

Used by Multiplexer

Name Type Use Description

A unique!identifier which may be used by a Packet as a non-timed

id xs:ID required expression of the packet delivery.
Attributgs
Defines the relative importance of this channel. The relative importance o
) r . a’ Channel is calculated by summarizing the weight of all sibling
weight xs:int required

Multiplexer(s) and Channel(s) at the current level, and dividing this by the
sum of the weight of the Channel(s) and Multiplexer(s) at the current level.

<xs:complexType name="ChannelType">

<xXs:attribute name="id" type="xs:ID" use="required"/>
Source <xs:attribute nlame="weight" type="xs:int" use="optional" default="1"/>
</xs:complexType>

7.3.23 BSD element

The BsI) elementiis of type BSDType and is used to register that a namespace used in the BBL Document is §
BSD Ngmespace. Elements with this namespace, whether part of the BBL Document or included by Includs
elements, Wwill' be converted to their binary representation by an ISO/IEC 21000-7 BSDToBin process
according o the BS Schema identified by bsSchemalocation. Prefixes used in the BBL document (fo
example in W3C XPATH expressions) associated with BSD Namespaces shall be declared as per W3C
XMLNAMES within the BBL document.

NOTE 1 This is the case for all prefix-namespace associations, as per W3C XMLNAMES.

NOTE 2  If the BBL document is to be encoded (for example by MPEG BiM) and in the decoding process namespace
prefixes might be mangled, then this could result in the loss of prefix-namespace association for prefixes used in W3C
XPATH expressions. To avoid this the W3C XPATH expressions can be authored without using namespace prefixes (for
example using the namespace-uri() function).
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Table 23 — BSDType

default="true"/>

</xs:complexType>

Diagram
Name Type Use Description
. . The namespace URI which is being declared as belonging to a BSD
Attributes | n@mespace xs:anyURI required Namespace
bsSchemaLocation |xs:anyURI required A_URI _wh|ch corresponds to the location of the BS Schema associated
with this BSD Namespace.
If true or omitted, W3C XPATH expressions containing this n:llmespace
fromBinarvSource | xs:boolean ootional 12" to be resolved against the in-scope Binary Source.Dog¢ument. If
¥ ' P false, W3C XPATH expressions are resolved againstithe in sgope XML
Source and subsequently converted to binary.
<xs:complexType name="BSDType">
<xs:attribute name="namespace" type="xs:anyURI" use="requikxed"/>
<xs:attribute name="bsSchemalocation" type="xs:anyURI" dse="required" >
Source <xs:attribute name="fromBinarySource" type="xs:boolean™\ Use="optional'

Validation Rule:

y.3.24 AbstractPacketType type

TFable 24 — AbstractPacketType

The AbstractPacketType type is a base type for elements_concerned with Packets and Packet
such as the Packet element (see 7.3.26) and PacketStredm element (see 7.3.27).

Streams

The ID referenced by the handler attributepif present, shall be attached to a Handler or a Channel
element within the same Instance or B¥hding as this element or within a BBL Instance or
document to which the document containing this element is bound.

Binding

Diagram
NS T afefaSelaTetaTeTataTaTatatatatat
Children bbl:Content\bl:Variables
Attributes | Name Type Use Description
xml8ource xs:string optional
biharySource xs:string | optional | See SourceElementType (7.3.8)
bSrcNamespace xs:string optional
id xs:ID optional | See InstanceType (7.3.10).
A_reference to the Handler to0 be used to transmit the Pacliet. If this
bbl:handler xs:IDREF | optional |element is missing, the first Handler declared within register shall be
used.
A W3C XPATH expression which evaluates to a boolean. The
deliveryCondition | xs:string optional | associated Packet shall not be delivered until/unless this W3C XPATH
expression evaluates to true.

© ISO/IEC 2007 — All rights reserved
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A W3C XPATH expression which is resolved against the in-scope
Source document, and evaluates to a number indicating the first time
that the Packet shall be delivered (in the in-scope time scheme, see
7.3.7) relative to the beginning of the BBL session.

deliveryTime xs:string optional
If the attribute is not provided, then the Delivery Time is specified by
non-normative means (for example, in a live streaming scenario,
Packets may be output as soon as input data for them is available).
A W3C XPATH expression which is resolved against the in-scope
repeat xs:string optional Source_Document, and evaluates to the per_|od of repetition (in the in-

SCO

A value of 0 indicates no repetition and is the default.

Source

<xs:complexType name="AbstractPacketType" abstract="true">
<xs:complexContent>
<xs:extension base="bbl:IdentifiableElementType">
<xSs:sequence>
<xs:element name="HandlerParams" type="bbl:ParametricElementType"
minOccurs="0"/>
</xs:sequence>
<xs:attribute ref="bbl:handler" use="optional"/>
<xXs:attribute name="deliveryCondition" type="xs:string", use="optional"/
<xs:attribute name="deliveryTime" type="xs:string" dse="optional"/>
<xXs:attribute name="repeat" type="xs:float" use="opt¥onal"
default="0.0"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

7.3.25 HandlerParams element

The HahdlerParams element is of type ParametricElementType and contains parameters which arg
sent to[the Handler associated with the parent Packet or PacketStream. The descendant content of
HandlgrParams is provided to the Handler at the\same time as the parent Packet or PacketStrean

content,

The syntax and semantics of the descendant.content of HandlerParams are determined by the Handler typg
of the handler being used by the parent Packet/PacketStream to map Packets to a delivery channel.

For an gxample of the use of this element, see C.5.

Table 25 — HandlerParams element

—_————— — — —
| bbl:ParametricElement Type |
Diagram | HQ@ﬁParams [+]-|-'—m— = ary #other |
r—= g .
| 0. |
N —
Name: Fype Use Deseription
xmlSource xs:string optional
Attributes | binarySource | xs:string optional | See SourceElementType (7.3.8)
bSrcNamespace | xs:string optional
id xs:ID optional | See InstanceType (7.3.10)
Source See ParametricElementType (7.3.18)
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7.3.26 Packet element

A Packet element is of type PacketType and contains instructions for assembling a single Packet. It contains
a Content element which describes how the Packet content is assembled, an optional variables element,
which allows variable values to be updated, and attributes to declare the Delivery Time, Delivery condition,
Repeat Period, and Handler associated with the Packet.

Along with the PacketStream element, Packet is the central structure used by BBL to declare streaming
instructions.

For an example of the use of this element, see C.3.

Validation Rule:
1+— The ID referenced by the handler attribute, if present, shall be attached to a Handler or a Channel

element within the same Instance or Binding as this element or within a BBL Instance or|Binding
document to which the document containing this element is bound.

Table 26 — PacketType

(Packeﬂype = —--—:E|— - HandlerParams |

Diagram R V.,

1 1
t-- Variables

_______ R\
Children bbl:Content bbl:Variables
Name Type Use Description
xmlSource xs:string optional
binarySource xsistring | optional | See SourceElementType (7.3.8)
bSrcNamespace Xs:string optional
Attributes | ig xs:1D optional | See InstanceType (7.3.10).
bbl:handlér xs:IDREF | optional
deliveryCondition | xs:string optional
See AbstractPacketType (7.3.24)
dediveryTime xs:string optional
fepeat xs:string optional

<xs:complexType name="PacketType">
<xs:complexContent>
<xs:extension base="bbl:AbstractPacketType">
<xS:seguence>
<xs:element name="Content" type="bbl:AbstractContentType"/>
Source <xs:element name="Variables" type="bbl:VariablesType" minOccurs="0"/>
</xXs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
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7.3.27 PacketStream element

A PacketStream element is of type PacketStreamType and is used to declare a Stream of Packets. A
PacketStream has the same attribute parameters and variables element as Packet. However, the content
of a PacketStream is described using either a ContentTemplate, which provides instructions for
assembling the content using static and dynamic elements, or a bind element, which instantiates a binding
declared elsewhere using the in-scope Source Documents.

Along with the Packet element, PacketStream is the central structure used by BBL to declare streaming

instructi

For an 4

ns.

xample of the use of this element, see C.4.

Validation Rule:

— The

dog

ID referenced by the handler attribute, if present, shall be attached to a Hand1€x-0or a Channel
element within the same Instance or Binding as this element or within a BBLrinstance or Binding

ument to which the document containing this element is bound.

Table 27 — PacketStreamType

r____________l
bbl:AbstractPacketType |
(PacketﬁtreamType = |
Diagram ComtentTemplate
--4 Variables
N ———
Children bbl:ContentTemplate bbl:Binddbl:Variables
Name Type Use Description
xmlSource xs:string optional
binarySource xs:stfing optional See SourceElementType (7.3.8)
bSrcNamespace xs:string optional
id xs:ID optional | See InstanceType (7.3.10)
bbl:handles xs:IDREF | optional
Attributes 1 ;.1 i ¢enycondition |xsisting | optional |See AbstractPacketType (7.3.24)
repeat xs:string optional
See AbstractPacketType (7.3.24)
NOTE This value defines the Delivery Time of the first Packet in
the stream, unless that Packet is matched by a DeliveryTimes
deliveryTime xs:string | optional | glement (see 7.3.34). The Delivery Time of subsequent Packets in the
stream is defined by DeliveryTimes and/or Durations (see
7.3.34 and 7.3.35).
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Source

<xs:complexType name="PacketStreamType">
<xs:complexContent>
<xs:extension base="bbl:AbstractPacketType">
<Xs:sequence>
<xs:choice>
<xs:element name="ContentTemplate" type="bbl:AbstractContentType"/>
<xs:element name="Bind" type="bbl:BindType"/>
</xs:choice>
<xs:element name="Variables" type="bbl:VariablesType" minOccurs="0"/>
</xXs:sequence>
</xs:extension>

<l mr\-| Contant
™

</xs:complexType>

y.3.28 AbstractContentType type

The AbstractContentType type is a base type for elements concerned with assémbling content of [Packets
and Packet Streams such as the Content element (see 7.3.29) and the ContentTemplate elemgnt (see

7.3.30).
Table 28 — AbstractContentType
———— any ZEal
Diagram | (AbStractContentType - J=—{zr #5any )
1.=
Name Type Use Description
xmlSource xs:string optional
Attributes |binarySource |xs:string optional | S€e’sourceElementType (7.3.8)
bSrcNamespace | xs:string optional
id xs:ID optional | See InstanceType (7.3.10)
<xs:complexType name="AbstractContentType">
<xs:complexContents>
<xs:extension base="bbl:IdentifiableElementType">
<xs:sequence maxOccurs="unbounded">
Source <Xs:any namespace="##any" processContents="skip"/>

</xs {segquence>
</xs:extension>
</xs yeomplexContent>
</xs yeomplexType>

y.3.29 Content element

The,Céntent element is of type AbstractContentType and contains instructions for assembh
content of a Packet. There are five ways that this may be conducted:

ling the

a) Elements from namespaces other than that of BBL may be directly instantiated as descendants of the
Content element. This includes elements from namespaces which have been declared as BSD.

b) Elements which are instantiated in other XML Documents may be retrieved by an Include element and
included in the content, either as a child of the Content or as a child of any of its descendants.

c) Structures from Binary Documents which are identified within the BS Schema identified with a BSD
Namespace may be retrieved by an Include element and included in the content, either as a child of
Content or as a child of any of its descendants.

© ISO/IEC 2007 — All rights reserved
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d) Attributes may be attached to any element within the content by the use of an Attribute element with a
Value-of child. Where attributes are to be attached to elements which are to be retrieved by any Include
element, the match attribute may be used to indicate the elements to which the attribute is to be attached.

e) Element content may be added to any element within the content by the use of a Value-of element.

For an example of the use of this element, see C.3.

Table 29 — Content element

i_hhl:ﬂhsn actContentType |
Diagram | Content |$|—|—(—--—:§|—(any ##ale |
| 1.mo |
_______ J
Name Type Use Description
xmlSource xs:string optional
Attributgs | binarySource | xs:string optional | See SourceElementType (7.3.8)
bSrcNamespace | xs:string optional
id xs:ID optional | See InstanceType (7.3.10)
Source See AbstractContentType (7.3.28)

7.3.30 ContentTemplate element

The CdntentTemplate element is of type AbstractContentType and contains instructions fof
assembling the content of a Stream of Packets. This shall be conducted in the same manner as a Content
element, with the exception that Include descendants may have additional semantics to fragment thei

returned content (see 7.3.31).

For an gxample of the use of this element, see C.4.

Table 30 — ContentTemplate element

-
| bhhl:AbstractContentType

|
{ Conte plate [%]—|{—--—E—[a ny #Rany | I
P " 4 1 -

Diagram
[ te
Name Type Use Description
mtSource XS-String optiorat
Attributes |binarySource |xs:string optional | See SourceElementType (7.3.8)
bSrcNamespace | xs:string optional
id xs:1D optional | See InstanceType (7.3.10)
Source See AbstractContentType (7.3.28)
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7.3.31 Include element

The Include element is of type IncludeType and is used to retrieve fragments of external Docum
semantics are similar to the Xinclude element, however the BBL Include has additional functionality
to BBL.

The Include element contains a ref attribute whose value is a W3C XPATH expression which resol

ents. Its
tailored

ves to a

node-set that represents the root elements of the fragments to be included. The optional depth attribute
subsequently selects a number of levels of descendants of the node-set to be included. The nodes within the

Tode-setare guaranteedto be i theorigimatdocume Tt order.

[nclude elements may be nested — in which case the fragments returned by the inner Include
pttached to those of the outer Include as specified by the match attribute, if present, or in” their
elative location within the Source Document.

blements in a namespace defined as being to a BSD namespace (see 7.3.23). Imsuch a case the c¢
he W3C XPATH expression is the BS Description which would be created by, applying the referer
Schema to the in-scope Binary Source Document. The BS Description need not be actually instanti
contents may be inferred from the Binary Source Document directly, using-the BS Schema.

As well as child ITnclude elements, an Include element may have zero or more Attribute
Children. These contain a match attribute to attach attribute(s)(fo one or more nodes returned

[nclude element. If the Include element is within a ContertTemplate, it may also have Tim;
Fragmentation children.

-or a description of the fragmentation process, see 7.5.2:

-or examples of the use of this element, see C.2, C.3, C.4 and 7.3.6.

Validation Rules:

+— Because Include elements aresalways descendants of a Content or ContentTemplate

(which have processContents setto "skip"), an Include element will never be validated direct
XML Schema Validator. However, Include elements shall still be schema-valid.

+— An Include shall declare*a match attribute only if it is the child of another Include element.

+— An Include element that is the child of another Include element shall not declare an xml|
attribute unless.it‘also declares a match attribute. (The insertion point for the nested Include

would become-undefined).

+— An IncVude element shall declare Timing and Fragmentation children only if it is the desce
a Con¥entTemplate element.

shall be
original

[nclude elements may be used to retrieve fragments of Binary Documents. This\is' done by refg¢rencing

ntext of
ced BS
ated, its

element
by the
ng and

element
y by an

Source
element

hdant of
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Table 31 — IncludeType

(IncludeTypE [T']—(—m—jEl- I -

r -' Timing

--------- 1

Diagram
f-f:ﬂQEl——l Include 3
o — —— T
N _?7 -
Q.o
Encode
Children bbl:Timing bbl:Fragmentation bbl:Attribute bbl:Include
Name Type Use Description
xmlSource xs:string optional
binarySource |xs:string optional | See SourceElementType (7.3.8)
bSrcNamespace | xs:string optional
A W3C XPATH expression-which resolves to the node-set which
ref xs:string required | represents the root elements of the fragment(s) to be included.
The number of lévels of descendants of the nodes returned by re
Attribute deoth ws-inteqer optional which are to<pe included. The default value is 0. A value of -1
P nteg P indicates that all descendants are to be included.
The-ndmber of levels of direct ancestors of the nodes returned by
height xs-integer optional ref\Wwhich are to be included. The default value is 0. A value of -1
g nteg P indicates that all direct ancestors are to be included.
A W3C XPATH expression which is evaluated against the nodes
returned by the parent Include element and resolves to thg
match xs:string optional | node(s) to which the included content is to be attached.
If this attribute is not provided, the included content is attached tg
the parent content as it was in the Source Document.

34

© ISO/IEC 2007 — All rights reserved



https://standardsiso.com/api/?name=39602eab388db4ed380b78174ba582f3

ISO/IEC 21000-18:2007(E)

<xs:complexType name="IncludeType">
<xs:complexContent>
<xs:extension base="bbl:SourceElementType">
<xS:sequence>
<xs:element name="Timing" type="bbl:TimingType" minOccurs="0"/>
<xs:element name="Fragmentation" type="bbl:FragmentationType"
minOccurs="0"/>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element ref="bbl:Attribute"/>
<xs:element name="Include" type="bbl:IncludeType"/>
<xs:element name="Encode" type="bbl:EncodeType"/>

s-cholc

</Xs:sequence>
<xs:attribute name="ref" type="xs:string" use="required"/>
<xs:attribute name="depth" use="optional" default="0">
<xs:simpleType>
Source <xs:restriction base="xs:integer">
<xs:minInclusive value="-1"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="height" use="optional" default="0">
<xs:simpleType>
<xXs:restriction base="xs:integer">
<xs:minInclusive value="-1"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute ref="bbl:match" use="6ptional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

y.3.32 Timing element
A\ Timing element is of type TimingType and contains DeliveryTimes and Durations declarations which

bre used to attach Delivery Times and.Durations (respectively) to fragments returned by the parent Ihclude
element as part of a ContentTemplate.

Table 32 — TimingType

DeliveryTimes

Diagram (Timingb&e’l%]—(—f’i} =
A4
1.0

Durations

Children bbl :DeliveryTimes bbl:Durations

<xs:complexType name="TimingType">
<xs:choice maxOccurs="unbounded">
<xs:element name="DeliveryTimes" type="bbl:TimingElementType">
</xs:element>
Source <xs:element name="Durations" type="bbl:TimingElementType">
</xs:element>
</xs:choice>
</xs:complexType>

7.3.33 TimingElementType type

The TimingElementType type is a base type for elements concerned with timing information such as the
DeliveryTimes element (see 7.3.34) and the Durations element (see 7.3.35).
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Table 33 — TimingElementType

Diagram (TimingEIementType

Name Type Use Description

A W3C XPATH expression which returns the node-set of elements which
are to be operated on by this element. The context of the expression is a
match xs:string optional | Document containing the node-set returned by the parent Include
Attributes element. If the attribute is not present, all elements returned by the parent

I lude—aloment-are-ratchad

A W3C XPATH expression to be evaluated against each node returned, by
value xs:string optional | the match expression, which resolves to the timing value. The gentext o
the expression is each node that it is evaluated against.

<xs:complexType name="TimingElementType">
<xs:attribute ref="bbl:match" use="optional"/>
<xs:attribute ref="bbl:value" use="required"/>

</xs:complexType>

Source

<xXs:attribute name="match" type="xs:string" default="."/>

<xs:attribute name="value" type="xs:string"/>

7.3.34 DeliveryTimes element

A DelilveryTimes element is of type TimingElementTypeand is used to attach a Delivery Time tg
Packetg containing elements which match a certain W3C XPATH\expression.

For an gxample of the use of this element, see C.4.

Table 34 — DeliveryTimes element

Diagram DeliveryTimes

Name Type Use Description
match xs:string optional | See TimingElementType (7.3.33)
Attributgs See TimingElementType (7.3.33)
value Xs3string optional | The timing value to which the W3C XPATH expression resolves is the
value (in the in-scope time scheme, see 7.3.7, since the beginning of thg
PacketStream) of the Delivery Time of that node.

Source See TimingElementType (7.3.33)

7.3.35 Durations element

A Durations elementis of type TimingElementType and is used to attach Durations to elements returned
by an Include element which matches a certain W3C XPATH expression.
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Diagram
Name Type Use Description
xmlSource xs:string optional
binarySource |xs:string optional |See sourceElementType (7.3.8)
Attributes | PSrcNamespace | xs:string optional
match xs:string optional | See TimingElementType (7.3.33)
See TimingElementType (7.3.33)
value xs:string optional | The timing value to which the W3C XPATH expréssion resohles is the
value (in the in-scope time scheme, see 7.3.7) of the Duration of that node.
Source See TimingElementType (7.3.33)

y.3.36 Fragmentation element

he algorithm for the fragmentatio

A\ Fragmentation element may contain zero children however such a case has no behaviour.

n process is detailed in%.5.2.

For an example of the use of this element, see C.4.:

Table 36.— FragmentationType

The Fragmentation element is of type FragmentationType and eobtains children which specify the rules
or fragmenting the content returned by the parent Tnclude element.

(Fragmerﬁatiu‘r.l}\yjﬁﬁl—(—m—j} |1 Count ‘~

________

<xs:element

</Xs:sequence>
</xs:complexType

name="Constraint"
maxOccurs="unbounded" />

>

Diagram
A !
. 0. .o
“-4 Constraint };
___________________ x,;;_ ta
0. oo
Children bbl:Size bbl:Duration bbl:Count bbl:Constraint
<xs:complexType name="FragmentationType">
<xS:sequence>
<xs:element name="Size" type="bbl:SizeType" minOccurs="0"/>
<xs:element name="Duration" type="bbl:DurationType" minOccurs="0"/>
<XS:element name="Count" type="bbl:Countlype" Minoccurs="o"
Source maxOccurs="unbounded" />

type="bbl:ConstraintType" minOccurs="0"
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7.3.37 Size element

A size element is of type SizeType and declares that content should be fragmented so that the size of the

output Packet shall be no greater than the given value.

For an example of the use of this element, see C.4.

Table 37 — SizeType

Diagram SizeType

</xs:complexType>

Name Type Use Description
Attributds i
value xs:positivelnteger | required | The maximum size (in bytes) of the included content in any one Packet..
<xXs:complexType name="SizeType">
Source <xs:attribute name="value" type="xs:positivelnteger" use="required"/>

7.3.38 Duration element

A Dura
total Dufation of elements in any one Packet is no greater than the givenvalue.

Any element with no Duration attached to it (via the Durations element, 7.3.35) has a Duration of zero.

Table 38 — DurationType

- ion element is of type DurationType and declares that content_should be fragmented so that the

Diagram DurationType

Name Type Use Description
Attributgs . ) . . )
o \ The maximum Duration (in the in-scope time scheme, see 7.3.7) of thg
value xs:string reguired | . ;
included content in any one Packet.

<xs:complexType nameés"DurationType">

Source </xs:complexType>

<xXs:attribute name="value" type="xs:string" use="required"/>

7.3.39 Count element

A Coun

For an gxample of the use of this element, see C.4.

- elementis{of type CountType and declares that content should be fragmented so that the numbe
of node$ matched by the match expression is no greater than the given value.

38
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</xs:complexType>

Table 39 — CountType

Diagram CountType

Name Type Use Description
Attributes | value xs:positivelnteger | required The maximum n_umber of elemepts matching the match W3C XPATH

expression in the included content in any one Packet.
bbl:match | xs:string required | See TimingElementType (7.3.33)
XS :ComplexIype name= "counclype
<xs:attribute name="value" type="xs:positiveInteger" use="requiredl/%

Source <xs:attribute ref="bbl:match" use="optional"/>

y.3.40 Constraint element

A\ Constraint element is of type ConstraintType and applies a Fragmentation Constrain
-ragmentation of nodes which are matched by the match W3C XPATH expression. The possible co
bre given in Table 40.

Table 40 — Constraint type values
Constraint type Semantics

All matched nodes must.be the first content included in any
first Packet. The Packet fis.consequently completed immediately

before an element matched with this constraint.

All matched nodes must be the last content included in any
last Packet. The;Packet is consequently completed immediately

after an element matched with this constraint.

All matehed nodes must have their entire included subtree
unbroken . L .

included within a single Packet.

For an example of the use of this element, see C.4.

Table 41 — ConstraintType

to the

nstraints

</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute ref="bbl:match" use="optional"/>
</xs:complexType>

Diagram (Cunahslffﬂype |
a4
Name Type Use Description
. . . The type of constraint to be applied to elements matchefl by the
Attributes )
type enumeration required bbl :match attribute.
bbl:match | xs:string required | See TimingElementType (7.3.33)
o comel Tz nama="0CaonctraimntTianal
* i Z Z
<xs:attribute name="type" use="required">
<xs:simpleType>
<xs:restriction base="xs:NCName">
<xs:enumeration value="first"/>
<xs:enumeration value="last"/>
Source <xs:enumeration value="unbroken"/>
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7.3.41 Encode element

The Encode element is of type EncodeType and is used to apply a registered Encoder to selected content
returned by an Include element. The content is selected by use of the match attribute.

Any XML and/or Binary Source documents declared at this node shall apply only to any XPath expressions
within child elements, and NOT to the XPath expression used by match.

Table 42 — EncodeType

| bbl:ParametricElememt Type

|
Diagram | —eee [Ty 20ther |
|

| o

Used by Include

The children of this element are provided as input parameters to the specified Encoder. Permissible

Children elements are specified by individual Encoders.

Name Type Use Description

xmlSource xs:string optional

binarySource |xs:string optional | See SourceElementType(7.3.8)

bSrcNamespace | xs:string optional

Attributgs | id xs:1D optional | See InstanceTlype (7.3.10)

A referencei\to the Encoder to be used to transmit the Packet. If thig

bbl:encoding | xs:IDREF required element.issmissing the first Handler declared within register shall be used.

An XPath expression which resolves to the node(s) to which the encoded
content is to be attached. The context node for the XPath expression is 3
Document Fragment containing the node-set returned by the paren
Include element.

bbl:match xs:string optional

<xs:complexType name="EngodeType">
<xs:complexContent>
<xs:extension base="bbl:ParametricElementType">
<xs:attributesref="bbl:encoding" use="required"/>
<xs:attribute ref="bbl:match" use="optional"/>
</xs:extengion>
</xs:complexContent>
</xs:compleXType>
<xs:attriblte name="encoding" type="xs:IDREF"/>

Source

7.3.42 Bind element

A Bindleléement is of type BindType and is used to instantiate a Binding.

The Binding to be used may either be specified by the binding attribute, attached directly as a child
element, or attached via an XInclude statement.

The context of all timing and W3C XPATH expressions within the associated Binding is relative to that in-
scope at the Bind element.

EXAMPLE If the PacketStream in which the Bind element is contained has deliveryTime equals "10", and the
referenced Binding contains a Packet with deliveryTime equals "5", then that Packet will be delivered at time equals
15 (in the in-scope time scheme). See 7.3.6 for an example regarding the context of W3C XPATH expressions within a
Binding.
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Validation Rule:

— Ifthe binding attribute is present, the Binding child element shall be absent, and vice versa.

Table 43 — BindType

<xs:attribute name="binding" type="xs:string" use="optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

Diagram BindType = e =
Children bbl:Rinding
Name Type Use Description
xmlSource xs:string optional
binarySource |xs:string optional |See sourceElementType (7.3.8)
bSrcNamespace | xs:string optional
Attributes
EITHER:
A URI which locates the Binding to,be attached at this point,
binding xs:string optional | or
A W3C XPATH expression, -delimited by "?" (see also 7.3§), which
resolves to a URI locating the Binding to be attached at this point.
<xs:complexType name="BindType">
<xs:complexContent>
<xs:extension base="bbl:SourceElenentType">
<xs:sequence minOccurs="0">
<xs:element name="Binding" t¥pe="bbl:BindingType"/>
Source </xXs:sequence>

y.3.43 value-of element

The value-of element has.the same semantics as the XSLT [2] element of the same name. It is
populate the content of elements and attributes declared as part of a Content or ContentTe
blement, with values refrieved from an external source. While Include provides a powerful fa
hssembling XML subtrees, value-of is intended to return values of simple type.

The text content~of‘the containing element or value of the containing attribute is set to the resolved
he select WBC XPATH expression.

Table 44 — value-of element

used to
mplate
Cility for

value of

| value-of

Diagram
Used by Attribute, elements of non-BBL namespace within Content or ContentTemplate
Name Type Use Description
xmlSource xs:string optional
Attributes | PinarySource |xs:string optional |See sourceElementType (7.3.8)
bSrcNamespace | xs:string optional
s . A W3C XPATH expression which evaluates to a simple type. The context
select xs:string required L )
of the expression is always the in-scope XML Source Document..
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<xs:element name="value-of">
<xs:complexType>
<xs:complexContent>
<xs:extension base="bbl:SourceElementType">
<xs:attribute name="select" type="xs:string" use="required"/>

Source )
</xXs:extension>
</xs:complexContent>
</xXs:complexType>
</xs:element>
7.3.44 Attribute element
An Attfribute element is used to attach an attribute to an element which is either declared as a descendan
of a Corjtent or ContentTemplate element, or inferred by an Include element.
In the former case, the attribute element is declared as a child of the element to which the attribute is to beg
attachedl.
EXAMPLE 1
Content>
<did:DIDL>
<Attribute bbl:name="xmlns:bbl">
<value-of select="bbl:BBL/namespace-uri ()" xmlSSurce="4#"/>
</Attribute>
<l—= ... -
</did:DIDL>
/Content>
In the Igtter case (where the attribute is to be attached’to an element inferred by an Include), the attributg
elementis declared as a child of the Tnclude element, and provided with a match attribute which returns the
node(s)[to which the attribute is to be attached.
EXAMPLE 2
Content>
<Include ref="/did:DIDL™ depth="2">
<Attribute bbl:names"xmlns:bbl" match=".">
<value-of sel@et="bbl:BBL/namespace-uri ()" xmlSource="#"/>
</Attribute>
<l—— ... -
</Include>
/Content>
Validation Rule:
—  An bktfribute element-shall have a match attribute r\nly ifthe n+++111:+o olement is the child of an

Include element.

42
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Table 45 — Attribute element

</xs:element>

Diagram Attribute [%]—(—--—:EI- - bblvalue-of !
Children bbl:value-of
Used by Include
Name Type Use Description
xmlSource xs:string optional
p—
binarySource |xs:string optional | See SourceElementType (7.3.8)
Attributes | bsrcNamespace | xs:string optional
id xs:ID optional | See Instance (7.3.10)
bbl:name xs:QName required | The name of the attribute.
bbl:match xs:string optional | See Include (7.3.31)
<xs:element name="Attribute">
<xs:complexType>
<xs:complexContent>
<xs:extension base="bbl:IdentifiableElementType">
<xS:sequence>
<xs:element ref="bbl:value-of" minOcours="0"/>
</Xs:sequence>
Source

<xs:attribute ref="bbl:name" use=Yrequired"/>
<xs:attribute ref="bbl:match" uSer"optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

/.4 BBL provided attributes

Table 46 — BBL provided attributes

Attribute name

Semantics

bbl:context

-The value of this attribute shall be a W3C XPATH expression which shall
resolve to the location at which the parent element (and its subtree) should
be attached to the re-constructed DI.

bblé fap

This attribute shall have a boolean value indicating whether the containing
Packet may be considered to be a Random Access Point. This is to be used
when the underlying delivery channel does not have a facility for signalling
such a condition. If a bb1:rap attribute is not attached to a Packet, and the
underlying delivery channel does not indicate it, the Packet is assumed to be
not a Random Access Point.

bbbl aqT\Tnthr

The value of this attribute shall be an integer indicating the sequence number
of the containing Packet. It is to be used when the underlying delivery

channel does not provide such a value, and is necessary for compufing the
Processability of Packets in a stream.

bbl:processable

This attribute shall have a boolean value indicating whether the containing
Packet is Processable. If the value is false, then the Packet shall not be
processed until a subsequent Packet (as indicated by bbl: segNumber or
the underlying delivery channel) is received with a bbl:processable
attribute set to true. A Packet without a bbl:processable attribute is
assumed to have such an attribute with a value of true.
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The attributes listed in Table 46 — BBL provided attributes are normatively specified by BBL, so that an
MPEG-21 receiving Peer may reassemble a DID and infer other properties of the Packet.

7.5 BBL processing model

7.5.1 Processing order

Figure 6 shows the order in which Packet or PacketStream elements shall be processed. For each
Packet or PacketStream

a) Indlude elements are resolved (and possibly fragmented, see 7.3.31),

b) varfables in Define and Assign elements are processed (see 7.3.14 and 7.3.15),
¢c) value-of and Timing elements are resolved (see 7.3.43 and 7.3.32 to 7.3.35),
d) BSD content is parsed,

e) corftent may optionally be encoded,

f)  the|resulting Packet content is passed to the Handler which outputs the content to the delivery channe
(see 7.3.19).

XML content Binary

F F{E iource (s)

L §

BBL
“Packal Resalve (& Process L[\ Ll\ Transport Stream

o fragment) Variable BSD boiollio1illooe
</Packel> ‘ Include Defines & ToaBin Sz FEEE ‘ |‘ I

elements Assigns
| )
BS Schemaita)
Infer BSD Elements
Figure 6 — BBL Packet processing order

NOTE It is importaptto note that value-of and Timing are resolved after the variables have been processed, sq
that thesp elements.can-utilise variable values from the current Packet.
7.5.2 Fragmentation process
In processirg—TFrretude—{(3-3H—elements—withina—CortentFemptate{3-30)—the—following—algorithm—is

applied:

a) For each element returned by the Include (taking into account both the W3C XPATH expression and
depth and/or height attributes, if present):

1) Determine the Duration and/or Delivery Time of the element from Timing (7.3.32) parameters.
2) If the element matches a "first" constraint (7.3.40), begin a new Packet before adding the element.

3) If the element matches a "1ast" constraint (7.3.40), begin a new Packet after the element and its
descendants have been processed.
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4) If the element matches an "unbroken" constraint (7.3.40), apply the Fragmentation Rules (specified
by a Fragmentation element, 7.3.36) to the subtree of the element, to the height and depth
indicated. If the rules are met, insert the subtree into the current Packet, else insert it into the
following Packet.

5) Else, calculate whether the content from this Include element within the current Packet will meet
the Fragmentation Rules if the current element is added. If so, add the element, otherwise begin a
new Packet and add the element to it.

‘:CTE ThU a:yul;thlll G::UVVD f\.ll CAOoT O VVhUIU a:: rlaylllclltat;ull RU:UO Ill;yht IIUt bU ab:c tU bU oat;oﬁcd.
FXAMPLE If an element is constrained to be unbroken, but the size of the element is greater than“the maximum

Packet size, then the element is included by itself in a separate Packet.

B Definition of Handlers for the Bitstream Binding Language

8.1 Introduction

his clause defines the syntax and semantics of the Handlers defined by this part of ISO/IEC 21000 W
brovided for use by the Bitstream Binding Language.

A Handler is identified by its type URI which should be registered with the Registration Authority accg
he procedure specified in Annex D. Further Handlers may be\defined by other parties and their id
egistered with the Registration Authority.
n addition to its type URI a Handler definition includes” specification of the parameters available
Handler. Parameters can be global for a given Handler (as child elements of the Handler elem
y.3.19) or on a per Packet/Packet Stream basis (as-child elements of a HandlerParams element ¢

inderlying delivery layer of the Handler. Such parameters should include parameters related to robu
hese are available in the underlying delivety layer.

B.2 Metadata over MPEG-2 Transport Stream Handler

8.2.1 Introduction

bs specified in ISO/IEC.13818-1.

bxternal system.

B.2.2 -Handler type declaration

hich are

rding to
entifiers

for the
bnt, see
bntained

n a Packet/PacketStream element, see 7.3:25, 7.3.26, and 7.3.27). The parameters will be specific to the

btness if

[he Metadata over MPEG-2 Transport Stream Handler shall conform to the carriage of metadata exjensions

he output of thesHandler is a Transport Stream which can be multiplexed with other Transport Streams by an

e of

Fhe,MPEG-2 Transport Stream Handler shall be instantiated by registering a Handler with a type val

urn:mpeqg:mpeg2l1:2007:01-BBL-NS:handler :MPEG2TS

See 7.3.19 for more information.

8.2.3 Handler parameter syntax

The following W3C XMLSCHEMA fragment specifies the syntax for parameters which may be instantiated as

child elements of a Hand1ler with type equal to that specified in 8.2.2.
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As specified in 7.3.4 all parameter values may be delimited by W3C XPATH expressions. Each W3C XPATH

expression shall resolve to a value conforming to the element type.

This clause defines parameters for MPEG-2 syntactical elements only when they can be specified as part of a
Handler declaration in a BBL document. All other MPEG-2 fields shall be populated by the MPEG-2 Transport
Stream Handler according to ISO/IEC 13818-1.

<xs:simpleType name="hexByte">
<xs:restriction base="xs:hexBinary">

. 'Ianrjfh sz L name=W 1 W

</
</xs

<XS:4
<x

</
</xs

<Xs:4
<Xs:4

<xXS:4
<X

</3
</xs

<xs:
<X

</3
</xs

<Xs:4
<Xs:4
<Xs:4
<Xs:4

<Xs:4

<xXs:

s:restriction>
simpleType>

lement name="Mode">
:simpleType>

xs:restriction base="Hmpg2:hexByte">
<xs:enumeration value="15"/>
<xs:enumeration value="16"/>
<xs:enumeration value="17"/>
<xs:enumeration value="18"/>
<xs:enumeration value="19"/>
/Xs:restriction>
s:simpleType>

element>

lement name="MetadataServiceID" type="Hmpg2:hexByte"¢>
lement name="MetadataFormat" type="Hmpg2:hexByte'"\/>

lement name="MetadataApplicationFormat">

:simpleType>

xs:restriction base="xs:hexBinary">
<xs:length value="2"/>
/xs:restriction>

s:simpleType>

element>

impleType name="uint22">
:restriction base="xs:unsiggedint">
xs:maxExclusive value="4194304"/>
s:restriction>

simpleType>

lement name="MetadatalnputLeakRate" type="Hmpg2:uint22"/>
lement name="MebtadataBufferSize" type="Hmpg2:uint22"/>
lement namgm"MetadataOutputLeakRate" type="Hmpg2:uint22"/>
lement @ame="ContentReferenceID" type="xs:base64Binary"/>
lement  name="DecoderConfig" type="xs:base64Binary"/>

lement name="ContentTimeBaseIndicator">

<xs:simpleType>

<xs:restriction base="xs:unsignedByte">

<xs:maxExclusive value="16"/>

</xs:restriction>
</xs:simpleType>

</xs:

<xs:element name="PrivateData" type="xs:base64Binary"/>

element>
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Table 47 specifies the semantics for the parameters of the MPEG-2 Transport Stream Handler.

Table 47 — MPEG-2 Transport Stream Handler parameter element semantics

Element name Use Semantics
Specifies the metadata delivery mechanism used according
Hmpg?2 : Mode required | to ISO/IEC 13818-1:— 1), Table 2.29. Permissible values are
0x15 to 0x19.
. . . Specifies the metadata service id as (defingd in
Hnpgz:MetadataservicelD required | |SONIEC 13818-1:— 1), subclause 2.6.59.
. . Indicates the format and coding of the metadata as spgcified
Hmpg2:MetadataFormat required by ISO/IEC 13818-1:— 1), Table 2-67.
Specifies the application responsible for defining Uisage,
. . . . syntax and semantics of the Metadata Pointer and Qontent
Ampg2:MetadatahpplicationFormat | optional |\ oy oo™ qescriptors, as™,per ISO/EC 13818-:— 1),
subclause 2.6.57.
. . Specifies the input leak rate for the associated metadata as
Hmpg2:MetadatalnputlLeakRate required | Gefined in ISO/IEC. #3878-1:— 1), subclause 2.6.63.
Specifies the size of buffer in the STD model fpr the
Hmpg2:MetadataBufferSize required | associated metadata stream as defined in
ISO/IEC 13818-1:— "), subclause 2.6.63.
Specifies the output leak rate for the associated metadata as
) defined in ISO/IEC 13818-1:—1), subclause 2.6.63.
Hmpg?2:MetadataOutputLeakRate optional . Lo
Ifamode is set to 0x15 or 0x19, this field shall not be present,
otherwise it is required.
Specifies the content_reference_id_record as defiped in
ISO/IEC 13818-1:—"), subclause 2.6.56.
If this element is present, content_reference_id_recofd_flag
shall be set to 1, content_reference_id_record_length shall
Hmpg2:ContentReferencelID optional | be set to a value equal to the number of bytes contafned in
the element value, and the element value shall be stgred in
the required number of content_reference_id_bytes.
If this element is absent, content_reference_id_recofd_flag
shall be set to 0.
Specifies the decoder configuration information as defjned in
ISO/IEC 13818-1:—"), subclause 2.6.61.
. The Handler shall decide the appropriate dglivery
Hmpg?2:DecoderConfig optional | mechanism for the value of this element, and shall et the
decoder_config_bytes, the
dec_config_identification_record_bytes and/or the
decoder_config_metadata_service_id fields accordingly.
. . . . Specifies the value of content time_base indicafor as
Bgpg2:ContentTimeBaselndicator | required | yoqo04'in ISO/IEC 13818-1:— 1), subclause 2.6.57.
Specifies private information associated with a metadata
service as defined in ISO/IEC 13818-1:—"), subclause
Hmpg2:PrivateData optional | 2.6.56.

If present, the value of this element shall be inserted as

private_data_bytes.

1) To be published.
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Annex A
(informative)

XML Schema for Bitstream Binding Language

<xs:sch
xmln
xmlng
targq
elemd
vers]
L[==
Ll==
€ll==
<XS:d
€ll==
<XS:d
€ll==
<XS:d
€ll==
<XS:d
€ll==

ema

:bbl="urn:mpeg:mpeg21:2007:01-BBL-NS"
:xs="http://www.w3.0rg/2001/XMLSchema"
tNamespace="urn:mpeg:mpeg21:2007:01-BBL-NS"
ntFormDefault="qualified" attributeFormDefault="unqualified"
on="1.0.0">

hAhkhkkhkkhkhkhkhkkhkhhkhhkhkhkhAhkhhkhhkhhkhkhkhAhkhhkdhhkhhkhhkhAhkhkhhhkhhkkhhkhrhkhkkhkhhkhhkkhhhhkhkhhhhkhkhkikhAok < —>
Abstract Type Declarations s —>
khkhkkhkkhkhkhkhkkhkhhkhhhkhkhAhhkhkhhkhhkhhkhAhhhhhkhhkhhkhAhhkkhkhhkhhkhhkhrhhkhkhhkhrhkkhkhkhrhkhkkhkhhhhhkrkkx*k —_>

ttribute name="name" type='"xs:QName"/>

hhkkhkhrhkhhhkhhhkhhdhhrhkhrhkhhdhhdhhrhhrhhrhkhhdhhrhhrhkhrhkhkrhkhhrhdhhrrkhrkkrt >

ttribute name="value" type="xs:string"/>

Ak hkhkhkhhkhhkkhhhkhkhkhkhhkhhhkhhhkhhkhhhkhrhkhhkhhkhkhhhkhhkhhkdhhhkhkrkhkhhkhhhkhkxhkh %k khxkhkkkkxx —_>
ttribute name="match" type="xs:string" default="."/>
khkhkhkhkhhkhhkkhhhkhkhkhkhhkhkhhkhhrhkhhkhhhkhrhkhhkhhkkhhhhkhhkhhkkhhhkhkrhkhh kg hrhkrhkhkhhhkhxkhkkkkxxk —_>

ttribute name="handler" type="xs:IDREF"/>

khkhkhkhkhkhkhkhhkhhkhhkhhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhkhkhdkREhkrkhkhkhkhkhkhkhhkhhhhkhkhkhkhkhk —_>

ttribute name="encoding" type="xs:IDREF"/>

LEEEEEEEEE SRS TR EREREREEEEEREREREEEEEEERERERES ST SRR R R R R S

ttributeGroup name="timeScheme">
rattribute name="timeScheme">
xs:simpleType>
<xs:union>
<xs:simpleType>
<xs:restriction base="xs:NCName">
<xs:enumeration value="npt"/>
<xs:enumeration value="gdmpte-24"/>
<xs:enumeration valué='Ysmpte-24-drop"/>
<xs:enumeration value="smpte-25"/>
<xs:enumeration walue="smpte-30"/>
<xs:enumeration yalue="smpte-30-drop"/>
<xs:enumeratibn) value="smpte-50"/>
<xs:enumeration value="smpte-60"/>
<xs:enumefation value="smpte-60-drop"/>
<xs:enumeration value="mp7t"/>
<xs:enumeration value="clock"/>
</xs:reéstriction>
</xs:stmpleType>
<xs:simpleType>
LxSs:restriction base="xs:string">
<xs:pattern value="frac\ (\d+\)"/>
</xs:restriction>

csimpleTyune
1 =

<xs:simpleType>
<xs:restriction base="xs:string"/>
</xs:simpleType>
</xs:union>

</xs:simpleType>
</xs:attribute>

</xs:

Ll==

attributeGroup>

KhkhkhkhkhhkAhkhhkhkhkhk Ak hkhkhkh kA hhkhkhhkhkhkh kA hkhhkhhk ok hhkhhkhhk Ak hkhkhhkhkhkhhkrhhhkhhkkhkhdkrhrhkrr —_>

<xs:complexType name="SourceElementType" abstract="true">
<xs:attribute name="xmlSource" type="xs:string" use="optional"/>
<xs:attribute name="binarySource" type="xs:string" use="optional"/>
<xs:attribute name="bSrcNamespace" type="xs:string" use="optional"/>
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<xs:attributeGroup ref="bbl:timeScheme"/>
</xs:complexType>
<!__ KK A KA KA A A A A A A A A A A A A A A A A A A A A A A A AKX A XA A AKX AKX AKX AKX AKX AKX AKX AKAAKAAKXAKAAKAAKAAKXAKAAKRAAA >
<xs:complexType name="IdentifiableElementType">
<xs:complexContent>
<xs:extension base="bbl:SourceElementType">
<xs:attribute name="id" type="xs:ID" use="optional"/>
</xs:extension>
</xs:complexContent>

</xs:complexType>
| . ok k ok kkkkhk kA hkhkhk kA kA kA hkhkhk kA hkhk kA kA hk kb kA kA hk kA kA kA kA kA kA kA hk kA kA kA kA kA kA Ak Ak Ak Ak kA kk

<xs:complexType name="BBLDocType">
<xs:complexContent>
<xs:extension base="bbl:IdentifiableElementType">
<xs:sequence>
<xs:element name="Declarations" minOccurs="0"
type="bbl:DeclarationsType" />
<xs:element name="Variables" minOccurs="0" type="bbl:VariablesType"/>
<xs:element name="Register" type="bbl:RegisterType"/>
<xs:choice maxOccurs="unbounded">
<xs:element name="Packet" type="bbl:PacketType"/>
<xs:element name="PacketStream" type="bbl:PacketStieamType" />
</xs:choice>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!__ KK A KA KA A A A A A A A A A A A A A A A A A A A A A A A AKX A A AKX AKX AKX AKX AAT RAX A A AKX AKAAKXAAKXAAKXAKXAKXAXAKRAAA >
<xs:complexType name="AbstractVarType">
<xs:complexContent>
<xs:extension base="bbl:SourceElementTypel>
<xs:attribute ref="bbl:name" use="reguired"/>
<xs:attribute ref="bbl:value" use="xequired"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!__ Ak hkhkhkhkhkhkhhkhhkhkh bk hkhhkh bk kA hkh kA kTR Ak hkhkhhkhkhkhkhdkhkhhkhhkhkhkhkhkhkhkhhkhkhkhkhkrkhkhkkhhkhkhxkxxk —-_>
<xs:complexType name="ParametnicElementType">
<xs:complexContent>
<xs:extension base="bbl:IentifiableElementType">
<xs:sequence minOccurs="0" maxOccurs="unbounded">
<xs:any namespace="##other"/>
</xs:sequence>
</xs:extensionX
</xs:complexContent>
</xs:complexType>
<!__ Ahkkh kA hkhhkrhkhhk hkhk Ak hhkhAkhkhhkhhkhrhhkhkhhkhhkhhkhrhhkhkhAhhhhhkhrhhhkhkhhhkdhhkrhkkhkkhkhhkhkkhkkhhkrhkhkhxkxk —-_>
<xs:complexType name="AbstractPacketType" abstract="true">
<xs:complexContent>
<xs dextension base="bbl:IdentifiableElementType">
<XS:sequence>
<xs:element name="HandlerParams" type="bbl:ParametricElementType"
nin@cegurs="0"/>
</xs:sequence>
<xs:attribute ref="bpbl:handler" use="optional"/>
<xs:attribute name="deliveryCondition" type="xs:string" use="optional"/>
<xs:attribute name="deliveryTime" type="xs:string" use="optional"/>
<xs:attribute name="repeat" type="xs:float" use="optional" default="0.0"/>
</xs:extension>
</xs:complexContent>

</xs:complexType>
<|__ khkkhkkhkhkhkhkkhkhkhkhhkkhhkhAhhhkhhkhhkhhkhAhhkhkhAhhhkhhkhrhhkhkhbhkhhkhhkhrhhkhkhkhkhhkkhhkhrhkkhkkhkhhkhkkhkkhhkrhkhkhxkxkx —-_>

<xs:complexType name="AbstractContentType">
<xs:complexContent>
<xs:extension base="bbl:IdentifiableElementType">
<xs:sequence maxOccurs="unbounded">
<xs:any namespace="##any" processContents="skip"/>
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</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!__ LR R R R R R R R R R R R R R R R R R R R e I R SRS
<xs:complexType name="TimingElementType">
<xs:attribute ref="bbl:match" use="optional"/>
<xs:attribute ref="bbl:value" use="required"/>
</xs:complexType>

<|__ hhrkhkhrhkhhhhhhkhhdhhrhkhrhkhhdhhhhhrhhrhhrhkhhdhhrhhrkhkhrhhkrhkhhrhhrhkhrkhhrhhrt >

<l —= X% BRI _concrobte Li/ngg * Kk
5 T

K AR R A A A AR AR AR A A A A A A A A AAAAAAKAAKAAAAAAKAAKAAAAKAAKRAKAAKAAAAKAKAA AR AR AR AR AK >

<xs:g@lement name="BBL">
<xg:complexType>
xs:choice maxOccurs="unbounded">
<xs:element name="Instance" type="bbl:InstanceType"/>
<xs:element name="Binding" type="bbl:BindingType"/>
/xs:choice>
</%s:complexType>
</xs{element>
<!__ Ak hkkhkkhkhkhkhkkhkkhhkhhhkhkhAhkhhkhhkhhhkhkhAhkhhdhhkhhhkhkhAhkhhkdhhkhrhkhkhkhAhkhkhdhhkhrhkkhkhkhkhkhhkhhkrhk k[ hkhk*x —_>
<xs:¢omplexType name="InstanceType">
<xg:complexContent>
xs:extension base="bbl:BBLDocType"/>
</%s:complexContent>
</xs{complexType>
<!__ Ak hkkhkhkhkhkhkkhhhkhhhkhkhAhkhhkhhkhhhkhkhAhhhhhkhhhkhkAhhhhhkhrhhhkhA bk hdhkrx XA,k KAk hkkhk ko hkkhkhhhkhkx*x —_>
<xs:¢omplexType name="BindingType">
<xg:complexContent>
xs:extension base="bbl:BBLDocType"/>
</%s:complexContent>
</xs{complexType>
<!__ Ak hkhkhkhhkhhkhhhkhhkkhkhhkhhhkhhhkhhkhhhkhrhkhhkhhkhkhrhkh kA b hrkhkhkhkhkhhkhkhkhkhkrkhkhkkhhkhkkhxkhkkhkkxx —_>
<xs:¢omplexType name="DeclarationsType">
<x$:sequence maxOccurs="unbounded">
Xs:any namespace="##any" processContents="skip"/>
</%s:sequence>
</xs{complexType>
<!__ khkhkhkhkhhkhhkhhhkhkhkhkhhkhkhhkhrhkhhkhhhkhd Ak dkh bk hkhhkhkhhkhhkkhhhkhkhkkhkhhkhhkhkhkrkhkhkhhhkkhxkhkkhkkx —_>
<xs:¢omplexType name="VariablesType!>
<xg:complexContent>
xs:extension base="bbl:SotirceElementType">
<xs:choice maxOccurss"tunbounded">
<xs:element name={"Dgfine" type="bbl:DefineType"/>
<xs:element names"Assign" type="bbl:AbstractVarType"/>
</xs:choice>
/xs:extension>
</%s:complexContent>
</xs{complexType>
<!__ R R R R R R R R R R R R e R R R e I R e e e e SR Y
<xs:¢omplexT{§pPe name="RegisterType">
<x$:comptexContent>
xs yextension base="bbl:SourceElementType">
<xS:sequence>
<xs:element name="Handler" type="bbl:HandlerType"
minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="Encoder" type="bbl:EncoderType"
minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="Multiplexer" type="bbl:MultiplexerType"
minOccurs="0" maxOccurs="unbounded"/>
<xs:element name="BSD" type="bbl:BSDType"
minOccurs="0" maxOccurs="unbounded"/>

</xs:sequence>
</xs:extension>
</xs:complexContent>

</xs:complexType>
Kl AR AR A A A A AR AR AR A A A A A A A A A A A AA AR AAAKAAAKAAAKAAKAAAAKAAKAAKRAKRAKAAKAAKA IR AR AR AR A AR >
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<xs:complexType name="DefineType">
<xs:complexContent>
<xs:extension base="bbl:AbstractVarType">

<xs:attribute
</xs:extension>

name="type" type="bbl:VarType" use="optional"

</xs:complexContent>

</xs

:complexType>

<xs:simpleType name="VarType">
<xs:restriction base="xs:QName">

<xs:enumeration

conumeration

value="xs:integer" />

sz lem e ilsama il

default="xs:int"/>

<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration

value="xs:long"/>
value="xs:short"/>
value="xs:decimal"/>
value="xs:float"/>
value="xs:double" />
value="xs:boolean"/>
value="xs:byte"/>
value="xs:QName" />

<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
</xs:restriction>
</xs:simpleType>
<!__ R e I I b I I I b I I b b b I I b I b I I I I e R I I I I R I I I R L E S S R i I R b b b I b b b b b b b I b b b b b b b b
<xs:complexType name="HandlerType">
<xs:complexContent>
<xs:extension base="bbl:ParametricElementType">
<xs:attribute name="handlerURI'Wtype="xs:anyURI" use="required"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!__ khkkhk kA hkhkhkhkhkhhhkhkhAhhhkhAhhhhdrE Ak hkdhhhhhkhrhhkhhAhhkhkhhkhrhhkhkhkhkhhkdhhkrhkkhkkhkhhkhkkhkkhhkrhkhkhxkxkx
<xs:complexType name="EncoderType">
<xs:complexContent>
<xs:extension base=!"bBkl:ParametricElementType">
<xs:attribute name="encoderURI" type="xs:anyURI"
Use="required"/>

value="xs:dateTime" />
value="xs:base64Binary"/>
value="xs:hexBinary" />
value="xs:unsignedInt"/>
value="xs:unsignedShort" />
value="xs:unsignedByte" />
value="xs:time" />
value="xs:date"/>
value="xs:anySimpleType" />

-=>

-=>

</xs:extension>
</xs:complexContent>
</xs:complexType>
<!__ LR R S RS F R R i I I I R I I I I R e S R I b I b I S b S b I S b I b b b b I b 2 4
<xs:complexType name="MultiplexerType">
<xs:choiece maxOccurs="unbounded">
<Xsjelement name="Channel" type="bbl:ChannelType"/>
<xs:element name="Multiplexer" type="bbl:MultiplexerType"/>
</xs:choice>
<xs:attribute ref="bbl:handler" use="optional"/>
<xs:attribute name="mode" use="required">
<xs:simpleType>
<xs:restriction base="xs:NCName">
<xs:enumeration value="packetCount"/>
<xs:enumeration value="bandwidth"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="weight" type="xs:int" use="optional" default="1"/>
</xs:complexType>
<!__ LR S B R I I I i S R I I b e I R S R I b I S b I S b S b I S b I b b b b b b 2 4
<xs:complexType name="ChannelType">
<xs:attribute name="id" type="xs:ID" use="required"/>

-—>

-—>
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<xs:attribute name="weight" type="xs:int" use="optional" default="1"/>
</xs:complexType>
<!__ R R R R R R R R R R R R R R R R R R R R e R R R I R e R R R I I i e e e SR Y
<xs:complexType name="BSDType">

<xs:attribute name="namespace" type="xs:anyURI" use="required"/>

<xs:attribute name="bsSchemalocation" type="xs:anyURI" use="required"/>

<xs:attribute name="fromBinarySource" type="xs:boolean" use="optional"

default="true"/>

</xs:complexType>
<|__ khkhkkhkhkhkhkhkkhkkhhkhhkhkhkhAhkhhkhhkhhhkhkhAhkhhhhkhhhkhkhAhkhhhhkhrhkhkhkhkhkhkhhhkhrhkkhkhkhohkhkhkkhhkrhkkhkkhkhrhhkhkx*x —_>

. 1 T ="DockotT "
<XS : GOmp Soe—Radm acketType

<xg:complexContent>
xs:extension base="bbl:AbstractPacketType">
<xs:sequence>
<xs:element name="Content" type="bbl:AbstractContentType"/>
<xs:element name="Variables" type="bbl:VariablesType" minOccurs="0"/>
</xs:sequence>
/xs:extension>
</%s:complexContent>
</xs{complexType>
<!__ Ak hkkhkkhkhkhkhkkhkkhhkhhhkhkhAhkhhkhhkhhhkhkhAhkhhdhhkhhhkhkhAhkhhkdhhkhrhkhkhkhAhkhkhdhhkhrhkkhkhkhkhkhhkhhkrhk k[ hkhk*x —_>
<xs:¢omplexType name="PacketStreamType">
<xg:complexContent>
xs:extension base="bbl:AbstractPacketType">
<xs:sequence>
<xs:choice>
<xs:element name="ContentTemplate" type="bbl:AbgtractContentType"/>
<xs:element name="Bind" type="bbl:BindType"/>
</xs:choice>
<xs:element name="Variables" type="bbl:VariaklesType" minOccurs="0"/>
</xs:sequence>
/xs:extension>
</%s:complexContent>
</xs{complexType>
<!__ Ak hkhkhkhkkhkhhkhhhkh bk hhkhhhkhhkhkhhkh bk hkhdhk bk hkhkhkhk Ak kA hkhkhkhkhkhkhkhkhkhhkhkhkhkhkrkhkhkkhhkkhhkkhkkhkkxk —_>
<xs:¢omplexType name="IncludeType">
<xg:complexContent>
xs:extension base="bbl:SourceElemerntType">
<xs:sequence>
<xs:element name="Timing" type="bbl:TimingType" minOccurs="0"/>
<xs:element name="Fragmentation" type="bbl:FragmentationType"
minOccurg="0"/>
<xs:choice minOccupsSs"0" maxOccurs="unbounded">
<xs:element ref&"bbl:Attribute"/>
<xs:element name="Include" type="bbl:IncludeType"/>
<xs:elementsname="Encode" type="bbl:EncodeType"/>
</xs:choice>
</xs:sequenee>
<xs:attrilplite name="ref" type="xs:string" use="required"/>
<xs:attribute name="depth" use="optional" default="0">
<xs:simpleType>
<xs:restriction base="xs:integer">
<xs:minInclusive value="-1"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="height" use="optional" default="0">
<xs:simpleType>
<xs:restriction base="xs:integer">
<xs:minInclusive value="-1"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute ref="bbl:match" use="optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
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<!__ KK A KA KA A A A A A A A A A A A A A A A A A A A A A A A AKX A A AKX AKX AKX AKX AKX AKX AAAKAAKAAKAAKXAKAAKAAKXAKAAKAAKRAAA >
<xs:complexType name="TimingType">
<xs:choice maxOccurs="unbounded">
<xs:element name="DeliveryTimes" type="bbl:TimingElementType">
</xs:element>
<xs:element name="Durations" type="bbl:TimingElementType">
</xs:element>
</xs:choice>

</xs:complexType>
<|__ khkkhkkhkhkhkhkkhkhkhkhhkhhkhAhhkhkhhkhhkhhkhrhhkhkhhkhhkhhkhrhhkhkhAhhhkhhkhrhhkhkhdhkhhhhkrhkkhkkhkhhkhkkhkkhhkrhkhkhxkhx*kx —-_>

Ol mPTQ I P hnmo—"?vnqmohfnf{nhmlpc"
<xs:sequence>
<xs:element name="Size" type="bbl:SizeType" minOccurs="0"/>
<xs:element name="Duration" type="bbl:DurationType" minOccurs="0"/>
<xs:element name="Count" type="bbl:CountType" minOccurs="0" maxOccurszlurtbounded"/>
<xs:element name="Constraint" type="bbl:ConstraintType" minOccurs="0"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
<!__ KK A KA KA A A A A A A A A A A A A A A A A A A A A A A A AKX A A AKX AKX AKX AKX AKX AKX AKX AKX AKX AKX AKAAKAARALAKXAKXAKAAAA >
<xs:complexType name="SizeType">
<xs:attribute name="value" type="xs:positiveInteger" use="reguired"/>
</xs:complexType>
<!__ KK A KA KA A A A A A A A A A A A A A A A A A A A A A A A AKX A A AKX AKX AKX AKX AKAAKA AKX AKX A FIARFAAKAAXAKXAKXAXAKRAAA >
<xs:complexType name="DurationType">
<xs:attribute name="value" type="xs:string" use="reguired"/>
</xs:complexType>
<!__ KK A KA KA A A A A A A A A A A A A A A A A A A A A A A A AKX A A AKX AKX AKX AKX AAT RAX A A AKX AKAAKXAAKXAAKXAKXAKXAXAKRAAA >
<xs:complexType name="CountType">
<xs:attribute name="value" type="xs:positivélnteger" use="required"/>
<xs:attribute ref="bbl:match" use="optionaly>
</xs:complexType>
<!__ khkkhk kA hkhkkhkhkhkhhkkhhkhAhhhkhAhhhhhkhrhhkhkhAhkhhhhk QR rh A hhkhkkhhkrhhhkdhkhhkdhhkrhkkhkkhkhhkhkkhkhhkrhkhkhxkx*k —-_>
<xs:complexType name="ConstraintType">
<xs:attribute name="type" use="required">
<xs:simpleType>
<xs:restriction base="xs:NCName">
<xs:enumeration value=s'"/fitst"/>
<xs:enumeration valuef'"last"/>
<xs:enumeration value="unbroken"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute refi="bbl:match" use="optional"/>
</xs:complexType>
<!__ KKK A KA A AR RAEA A A A A A A A A A A A A A A A A A A A A A A AKX AKX AKX AKX AKX AKX AKX AKX AKAAKAAKAAKAAKAAKXAKRAKRAAA >
<xs:complexTypehame="EncodeType">
<xs:complexContent>
<xs:eXtension base="bbl:ParametricElementType">
<Xseattribute ref="bbl:encoding" use="required"/>
<%s:attribute ref="bbl:match" use="optional"/>
</Xs:extension>
</xs:complexContent>

</%s:complexType>
<|__ KKK KKK KK A KA AR A A A A A A A KA A A A A A AKX A A AKX AKX AKX AKX AAAAAAAKAAKAAKAAKAAKXAAKXAKAAKXAKRAKAAAA >

<xs:complexType name="BindType">
<xs:complexContent>
<xs:extension base="bbl:SourceElementType">
<xs:sequence minOccurs="0">
<xs:element name="Binding" type="bbl:BindingType"/>
</xs:sequence>
<xs:attribute name="binding" type="xs:string" use="optional"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!__ khkkhkkhkhkhkhkkhkhkhkhhkkhhkhAhhkhkhkhkhhkhhkhrhhkhkhhkhhkhhkhrhhkhkhdhhhkhhkhrhhkhkhkhhhkkhhkrhkkhkkhkhhkhkkhkkhhrhkhkhxkxkx —-_>

<!-— ** Flts & Attrs used in BBL documents attached to non-bbl elements EE ==
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Kl AR AR AR A A A A A A AR A A A A A A A A A A A A A AR AR AKAAKAAAAKRAKAAAAKRAKAAKRAKRAKAAKRAA AR AR AR AR AR >

<xs:element name="value-of">
<xs:complexType>
<xs:complexContent>
<xs:extension base="bbl:SourceElementType">
<xs:attribute name="select" type="xs:string" use="required"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

</xs:element>
< | A iy i S, S, S, e S S S, e, i S, S, S, e S S S, e e S S S, e S S S, e, e S S S i, e S S S, e, e S S S e S S, e, e S S e, S S S, e, e S S, S, i, S, S

<xs:¢lement name="Attribute">
<x3$:complexType>
xs:complexContent>
<xs:extension base="bbl:IdentifiableElementType">
<xs:sequence>
<xs:element ref="bbl:value-of" minOccurs="0"/>
</xs:sequence>
<xs:attribute ref="bbl:name" use="required"/>
<xs:attribute ref="bbl:match" use="optional"/>
</xs:extension>
/xs:complexContent>
</%s:complexType>
</xs{element>

<|__ e e e e Y
<!--|** BBL attributes which are transmitted as part of xml~fragments o=
<|__ R R R R R R R R R R e R R R e R R R e R R R R P e R e e R e R I S
Kl | AR AR A A A A A A A AR A A A A A A A A A A A AR AAAKAAKAAAAKAAKAAAAKAAKA KA AKX AR I AR AN AR AR AR AR AR AR >

<xs:3ttribute name="context" type="xs:string" fixed="$addr"/>
<!__ LR R R R R R R R R R R R R R R R e R i e e R I e R e I e I i e e e e SR Y

<xs:4dttribute name="rap" type="xs:boolean" fixed="&xue"/>
<!__ LR R R R R R R R R R R R R R R R R R R R R R R R i i R e e I e e e SR Y

<xs:3ttribute name="segNo" type="xs:integer"/>
<!__ R B B R R R S R I e I i S I I I e R R b R A b I b I b I S IR I S b b b b b b b S b O 3 —-_>
XS 3 ibu = ="xs: ult= u
<xs:qttribute name="processable" type="xs:boolean" default="true"/>
</xs:s¢hema>
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Annex B
(informative)

Real-time Transport Protocol Handler

B.1 Introduction
[his informative Annex defines a Real-time Transport Protocol (RTP) Handler. Implementations ,of thi
SO/IEC 21000 are not required to support the RTP Handler as defined in this Annex (with ‘type equa

specified in B.2.2). However, implementations that do support the RTP Handler as defined in this Anr
comply with the requirements as specified in this Annex for such an RTP Handler.

B.2 RTP Handler

B.2.1 Introduction
The RTP Handler shall output Packets as specified by IETF RFC3550.

Packet data passed to the Handler shall be inserted inte_thé RTP payload. RTP header fields

1+— Padding, Extension, and CSRC count are set to zero
+— Marker and Payload Type are set according:to the parameters specified below

+— Sequence number is initialised to.a)random value at the commencement of the session
incremented by one each time a Packet is output

+— Timestamp is set to an offset.(which is initialised with a random value) plus the Delivery Tim
Packet multiplied by the value of the timebase parameter (below)

+— SSRC is assigned to(a random value at the commencement of each session

Dne RTP Handler miay be instantiated for each individual stream to be transmitted.

B.2.2 Handlertype declaration
FThe RTP.Handler shall be instantiated by registering a Handler with type of value

urn:mpeqg:mpeg2l:2007:01-BBL-NS:handler:RTP

populated generally according to the principles laid down iR lETF RFC3550, and specifically as follows|:

5 part of
| to that
ex shall

shall be

and is

e of the

See 7.3.19 for more information.

B.2.3 Handler parameter syntax

The following W3C XMLSCHEMA fragment specifies the syntax for parameter elements which
instantiated as child elements of a handler with type equal to that specified in B.2.2.
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<xs:element name="timeBase" type="xs:unsignedLong"/>
<xs:element name="payloadType" type="xs:unsignedByte"/>
<xs:element name="host" type="xs:normalizedString"/>
<xs:element name="port" type="xs:unsignedShort"/>
<xs:element name="sdp" type="xs:anyURI"/>

<xs:element name="sdpMediaNo" type="xs:unsignedByte"/>

The following W3C XMLSCHEMA fragment specifies the syntax for parameter elements which may be
instantiated-as-child-elements of a HandlcerParams element fora Handler with fypn nqnnl to that Qpnr‘ifind in
B.2.2.
<xs:g¢lement name="marker">
<x$:simpleType>
xs:restriction base="xs:unsignedByte">
<xs:minInclusive value="0"/>
<xs:maxInclusive value="1"/>
/xs:restriction>
</%s:simpleType>
</xs{element>
As spegified in 7.3.4 all parameter values may be delimited W3C XPATH%expressions. Each W3C XPATH
expressjon shall resolve to a value conforming to the element type.
B.2.4 Handler parameter semantics
Table B|1 — RTP Handler parameter elements specifies semantics for the parameters of the RTP Handler.
Table B.1 — RTP Handler parameter elements
Element name Use Semantics
Hrtp{timeBase required The amount which the timestamp header field is to increment each second.
Thé value which shall be used for the payload type header field. If the
Hrtp{payloadType optional element is absent, the Handler shall assign a value to the payload type field
based on the SDP data.
The IPv4 address or host string to which the RTP session shall be directed.
Hrtp{host optjenal If this is absent the Handler shall address packets according to the SDP (if
provided), or to the host which has requested the BBL.
Hrtpiport dotional The port to which the RTP session shall be directed. If the element is
P absent, the Handler shall assign a port based on the SDP data.
A URI resolving to an SDP file which shall be transmitted as the
Hrtp{sdp optional commencement of the session. If payloadType or port are absent, sdp
shall be present.
A value between 0 and n-1 (where n is the number of media declarations
3 3 within the SDP fila) indir‘nﬁng the media declaration from which the pnylnnd
Hirtp:sdpHediaNo optional type and/or port are to be drawn. If payloadType or port are absent,
sdpMediaNo shall be present.
This element may optionally be provided as the child of a HandlerParams
Hrtp:marker optional element to indicate the value of the marker header field for a Packet or
: Packet Stream. Its value may be 0 or 1. If the element is not present, the
marker header field shall be zero.
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Annex C
(informative)

Working with BBL

C.1 Introduction
his Annex provides additional information and examples that will assist in understanding how.to work with
BBL.

C.2 Inside a BBL document

Figure C.1 — Example BBL document shows an example BBL document —n‘this case an Instance |- which
llustrates the elements found in both Instances and Bindings. This is presénted as an overview, |detailed
nformation of the behaviour of each element is provided in Clause 7.

<Instance timeScheme="npt">

<Declarations>
<U==m il ——>
</Declarations>

<Variables>
<Define bbl:name="SeqNo" type="xs:int"“ bbl:value="0"/>
<Define bbl:name="SSRC" type="xs:int" bbl:value="0"/>
</Variables>

<Register>
<Handler id="TCP" handlerURI="urn:foo:bbl:handler:tcp">
<footcp:paraml>...</fookdp:paraml>
== 00 ==
</Handler>
<Handler id="RTP" dhandlerURI="urn:mpeg:mpeg2l:2007:01-BBL-NS:handler:RTP">
<Hrtp:timeBaseX1§/Hrtp:timeBase>

Ll== ., ==>
</Handler>
<BSD namesgace="urn:bar:bsd:schema:rtp" bsSchemalLocation="schemas/RTP.xsd"/>
</Registery

<Packet bPbl:handler="TCP" deliveryTime="0.0" repeat="99">
<! \O».. ——>
</Packet>

<PacketStream bbl:handler="RTP" deliveryTime="5.0">

Ll== ., ==>
RPaocol £ O+ 1o
</Instance>

Figure C.1 — Example BBL document

The Declarations element functions equivalently to a DIDL Declaration, which is used to allow elements to
be declared, without being instantiated, so that they can be referred to in other parts of the document using
W3C XINCLUDE.
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The variables element defines variables which can subsequently be used in W3C XPATH expressions.
Further variables elements are found as children of Packet and PacketStream elements which can
update the value of previously declared variables and define others.

The Register element is used to register the Handlers and BSD namespaces subsequently referred to in
the document.

Finally, Packet and PacketStream elements specify the output of a BBL process, by declaring the content
of packets which are to be provided to a Handler for output. Packet elements declare individual packets, which
are gen §
containihg configuration information, or a Packet of metadata that is not part of a sequence). PacketStrean
elements, on the other hand, provide a means to declare a sequence of Packets according to a template.\This
allows, for example a stream of video access units, or a set of sequential metadata elements~(such ag
subtitled or gBSD) to be specified using a single instruction. This is a fundamentally important feature; since &
model that requires each individual Packet to be specified does not scale to real-world content. Further details

about tHe operation of Packet and PacketStream are provided below.
C.3 Adding content to a Packet
The examples below highlight the ways in which content is assembled for(packetisation. In Figure 7a, §
number|of elements from the DIDL namespace are specified as contents of the Packet, forming a valid DID
The <dfid:Item> element has a context attribute attached, which _is ‘populated with the value of thg
$bbl:addr variable (a built-in bbl variable which evaluates to the original context of the attached item in its
Source Pocument — see 7.3.5).
<Packet|bbl:handler="TCP" deliveryTime="0.0" <Packet\obl:handler="RTP" deliveryTime="0.0">
repeat="0.2"> <Cortent>
<Cont¢nt> <rtp:Header id="RTPhdr">
<dig¢l: DIDL> <rtp:version/>
<flid:Item> <rtp:padding/>
<Attribute name="bbl:context"> <rtp:extension/>
<value-of select="$bbl:addr"/> <rtp:CSRC_count/>
</Attribute> <rtp:marker/>
<did:Component> <rtp:payload type>
<Include depth="2" 14
ref="//did:Descriptor </rtp:payload type>
[@id="gBSD']"> <rtp:sequence number>
<Include depth="-1" <value-of select="$SegNo"/>
ref="//did:Descripttx </rtp:sequence number>
[@id="gBSD'] <rtp:timestamp>
//dia:DescriptionMetadata"/> <value-of select="$time"/>
</Include> </rtp:timestamp>
<did:Resource mimélype="audio/mpeg" <rtp:SSRC_identifier>
ref="theSong.ap3" /> <value-of select="S$SSRC"/>
</did:Componedt </rtp:SSRC_identifier>
<fdid:Item> </rtp:Header>
</d}d:DIDL> <rtp:Payload>
</Content> <bbl:Include
</Packef> ref="/mp4:bitstream/mp4:VOP[1]"/>
</rtp:Payload>
</Content>
<Variables>
A J._gll DO L. TIdE="oCUNU
bbl:value="bbl:rnd()"/>
<Assign bbl:name="time"
bbl:value="$initTime + 0"/>
<Assign bbl:name="SSRC"
bbl:value="bbl:rnd()"/>
</Variables>
</Packet>
Figure C.2a — Example Packet — XML Figure C.2b — Example Packet — RTP
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<did:Component> is populated with the content returned by the Include elements, which are nested — so
that the nodes returned by the inner element are inserted into those of the outer element as they were in the
Source Document.

The example in Figure 7b is syntactically identical to that of the previous example. However, in this case, the
namespace prefixes rtp and mp4 have been declared (as per W3C XMLNAMES) for namespaces that are
registered as being BSD namespaces. Consequently, when this Packet is processed, elements from these
namespaces are converted to the binary equivalent specified by the associated BS Schemata. Note also that

the empty elements (<rtp:version>, <rtp:padding>, and so on) are populated with their default value
noonrdina A \A/20 VAL CSOLIENA

PCCOTOMygtO VW VOO 7xVICO OT T VI Y

-urther information about the way in which content is resolved is provided below (see also 7.5.2).

C.4 Creating a stream of Packets

Fhe content of a stream of Packets is specified using a ContentTemplate, whichis syntactically sjmilar to
Content above, with the addition of Fragmentation Rules which define how to break the data retyrned by
bn Include element into fragments which are then inserted into separate’Packets. Figure C.3 — Example
PacketStream provides an example.

NOTE Again, the prefixes rtp and mp4 are declared as namespace ‘prefixes for namespaces registered jas being
BSD namespaces.

PacketStream>
<ContentTemplate>
<xi:include xmlns:xi="http://www.w3.0rg/200lYXInclude" xpointer="RTPhdr"/>
<rtp:Payload>
<Include xpath="/mp4:Bitstream//mp4:¥OP" height="1">

<Timing>
<DeliveryTimes match="." valuye="$time + ./mp4:vop time increment / S$Modulq"/>
</Timing>
<Fragmentation>
<Size value="1500"/>
<Count value="1" matchs"."/>
<Constraint type="wunbroken" match="./mp4:VP"/>
<Constraint type=!"fi¥rst" match="."/>
</Fragmentation>
</Include>

</rtp:Payload>
</ContentTemplatex>
<Variables>
<Assign bbl:wname="SeqNo" bbl:value="$SegNo + 1"/>
<Assign bpliname="time"
Phl:value="if (rtp:Payload/mp4:VOP/mp4:modulo time base > 0)
then ($time + 1)
else (Stime)"/>
</Variables>
/PacketStream>

Figure-C.3-— Example-PacketStream

In this example, the RTP header has been previously defined and is included in the ContentTemplate via a
W3C XINCLUDE statement. Further, the Include element mandates that every VOP within the MPEG-4
Video Elementary stream is to be included, but the Fragmentation rules specify exactly which content is to
be included in each individual Packet. In this case, these rules are that the content returned by the Tnclude

— is a maximum of 1500 bytes in size,
— contains at most one mp4:VOP element (which matches the "." W3C XPATH expression whose context

node is that returned by the include reference),
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