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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
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and rjon-governmental, in liaison with ISO and IEC, also take part in the work. In the field, ¢f information
technplogy, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

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

The fnain task of the joint technical committee is to prepare International Standards. Draft| International
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as
an International Standard requires approval by at least 75 % of the national bodies casting a votd.

Attenfion is drawn to the possibility that some of the elements of this.doeiment may be the suljject of patent
rights| ISO and IEC shall not be held responsible for identifying anyerall such patent rights.

ISO/IEC 23001-5 was prepared by Joint Technical Committee ISO/IEC JTC 1, Informationy technology,
Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

ISO/IEC 23001 consists of the following parts, under the general title Information technology — MPEG
systens technologies:

— Rart 1: Binary MPEG format for XML

— Rart 2: Fragment request units

— Rart 3: XML IPMP messages

— Rart 4: Codec configuration representation

— Rart 5: Bitstream Syntax Description Language (BSDL)

© ISO/IEC 2008 — All rights reserved \
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Introduction

This international standard specifies BSDL (Bitstream Syntax Description Language), a language based on
W3C XML Schema to describe the structure of a bitstream with an XML document named BS Description.

BSDL provides a normative grammar to describe in XML the high-level syntax of a bitstream; the resulting
XML document is called a Bitstream Syntax Description (BS Description, BSD). This description is not meant
to replace the original binary format, but acts as an additional layer, similar to metadata. In most cases it will
not describe [the bitstream on a bit-per-bit basis, but rather address its high-level structure, e.gi how the
bitstream is grganized in layers or packets of data. Furthermore, the BS Description is itself scalable, which
means it mgy describe the bitstream at different syntactic layers, e.g., finer or coarser levels of petail,
depending or] the application.

This languagg was initially developed in the context of Digital Item Adaptation (ISO/IEC 21000-7) as a ggneric
tool for adapfing scalable multimedia content. However, its use is not restricted 4o adaptation and may be
relevant for gny application parsing a bitstream. This is why this International/Standard extracts the BSDL
specification from ISO/IEC 21000-7 to make it available to other contexts.

Vi © ISO/IEC 2008 — All rights reserved
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3.1

Terms and definitions

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

3.141

bitstream
resource consisting of a structured sequence of binary symbols

3.1.2

Bitstream Syntax Description
XML document describing the high-level structure of a bitstream using Bitstream Syntax Description
Language

© ISO/IEC 2008 — All rights reserved
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313
Bitstream Syntax Description Language
language specified in this part of ISO/IEC 23001 for defining a Bitstream Syntax

314

Bitstream Syntax Schema

schema written in the Bitstream Syntax Description Language describing the syntax of a given coding
representation format

315
upstream
part of the bitstream that has not been parsed yet

3.1.6
downstream
part of the bitstream that has already been parsed

3.2 Abbrejiated terms

BSDL: Bitstream Syntax Description Language
BSD: Bitstream Syntax Description

BS Schema: Bitstream Syntax Schema

PSVI: Post Schema Validated Infoset

XML: Extensible Markup Language

4 Schema documents

4.1 Genenal

This part of |SO/IEC 23001 specifies several schema documents. Each schema document has a version
attribute, the jvalue of which is "ISO/IEC~23001-5". Furthermore, an informative identifier is given as the|value
of the id attripute of the schema component. This identifier is non-normative and used as a convention |n this
specification jo reference another schema document.

4.2 Use of prefixes in this specification

For clarity, thfoughoutthis part of ISO/IEC 23001, consistent namespace prefixes are used.

"xsd:" prefix is not:normative. It is a naming convention in this document to refer to an element of thg XML
Schema namespace (http://www.w3.0rg/2001/XMLSchema). Similarly, "xsi:" refers tq the

http://ww .WS.UJ_\:j 56+ MEScireme iuataupc manrespace:

xml:" and "xmlns:" are normative prefixes defined in [9]. The prefix “xml:” is by definition bound to
"http://www.w3.0rg/XML/1998/namespace". The prefix “xmlns:” is used only for namespace bindings
and is not itself bound to any namespace name.

All other prefixes used in either the text or examples of this specification are not normative, e.g. “bs1:” and
“bs2:”.

In particular, most of the informative examples in this standard are provided as XML fragments without the
normally required XML document declaration and thus miss a correct namespace binding context declaration.
In these descriptions fragments, the different prefixes are bound to the namespaces as given in the following
table.

2 © ISO/IEC 2008 — All rights reserved
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Table 1 — Mapping of prefixes to namespaces in examples and text

Prefix Corresponding namespace

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

bsl urn:mpeg:mpeg2l1:2003:01-DIA-BSDL1-NS

bs2 urn:mpeg:mpeg2l1:2003:01-DIA-BSDL2-NS

bsli urn:mpeg:mpeg21:2003:01-DIA-BSDL1-inf-NS
bs2i urn:mpeg:mpeg21:2003:01-DIA-BSDL2-inf-NS

4.3 |XML, Schema, XML Schema overview
XML Bchema [3][4] is a language specified by W3C to specify constraints on XML Documents. The Document
writtep in XML Schema and specifying constraints is called a Schema. The example Schema represented
below expresses the following constraints:

-1 the 10 element shall contain an element named el1 and an element named e12

— the content of e11 shall be an integer

- the content of e12 shall be an hexadecimal value

<?xm|l version="1.0" encoding="UTF-8"?>
<xs:pchema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified">
<xp:element name="elO">
xs:complexType>
<xs:sequence>
<xs:element name="ell"~type="xs:int"/>
<xs:element name="el2! type="xs:hexBinary"/>
</xs:sequence>
/xs:complexType>
</ks:element>
</xs| schema>

The document belew'represents an example of XML Document meeting these constraints.

<?xm|l versien="1.0" encoding="UTF-8"?>
<el0| xmIng:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
Xgl:noNamespaceSchemalocation="examplel.xsd">

<el>d<feit
<el2>FF</el2>
</el0>

The XML Schema language allows validating the XML Document against its Schema, i.e. checking whether it
meets the constraints expressed in the Schema. It is possible to express two types of constraints:

— on the structure of the XML Document (e.g. the e10 element shall contain an element named e11
and an element named e12)

— on the datatypes used (the content of e11 shall be an integer)

© ISO/IEC 2008 — All rights reserved 3
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The XML Schema specification is structured in two parts dedicated to structural and datatypes aspects:

Part

Part

NOTE

1: Structures

2: Datatypes

Part 0 of XML Schema [2] provides a useful introduction to XML Schema.

Note that other languages or grammars exist, that specify constraints on XML documents, such as Document
Type Definitions (DTD) or RelaxNG. The key advantage of XML Schema for BSDL is its extensive library of

datatypes.

4.4 BS Déscription, BS Schema, BSDL

4.41

A binary med

the coding fo

is used to de

but acts as a
per-bit basis,
packets of da
at different sy

With such a
bitstream via

EXAMPLE
of the datatypsd
provided in he
specific semar]

case, and unlike the startCode and nal_unit_typelelements, the bitstream data are not directly embedded

BSD, but refer
header are deq
the header (p3
used here are

BS Déscription

'mat. A bitstream is defined as the sequence of binary symbols representingithis resource

h additional layer, similar to metadata. In most cases, it will not describe the bitstream on
but rather address its high-level structure, e.g., how the bitstream is organized in lay

ntactic layers, e.g., finer or coarser levels of detail, depending‘on the application.

Hescription, it is then possible for an application to access, use and process the content
ts BS Description.

The document below is an example of a BS Description of an AVC bitstream. This example shows
s available to represent the different bitstream symbols: whereas the value of the startCode elern
adecimal format, nal_unit_type is in decimalhformat. The datatype used for the payload elemen
tics: it points to a data segment in the original bitstream identified by its offset and length in bytes.

enced by the BSD. This example also_shows the scalability of a BSD: whereas some binary symbols
cribed individually (startCode, foxbidden_zero_bit...), the BSD describes the data segment fo
vload element) as a whole without detailing its contents. It should be also noted that the element
not normatively defined by BSDL;’but are application dependent.

ia resource consists of a structured sequence of binary symbols, this structyure being speqd

scribe the high-level structure of a bitstream; the resulting XML document’is called a Bits
Syntax Descijiption (BS Description or BSD). This description is not meant to replace the original binary f

ific to
XML
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ormat,
a bit-
Brs or

ta. Furthermore, the BS Description is itself scalable, which means it may describe the bitsftream
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<?xml verg
<Bitstrean
xmlns="4
bsl:bitg
xmlns:bs
Xsi:schs
xmlns:x9
bsl:bsdll

ion="1.0" encgcding="UTF-8"?2>

rn:mpeg:mpegb:example:AVC"
treamURX="football 40 frames.avc"
1="urntmpeg:mpeg21:2003:01-DIA-BSDL1-NS"
malo&ation="urn:mpeg:mpegb:example:AVC SimpleAVC.xsd"
iz="http://www.w3.0rg/2001/XMLSchema-instance"
Version="ISO/IEC 23001-5">

<segParameterSet>

<start
<forbi

Code>00000001</startCode>
dden zero bit>0</forbidden zero bit>

<nal ref idc>3</nal ref idc>

<nal u
<paylo
</seqgPar
<pictPar
<start
<forbi
<nal r
<nal u
<paylo

nit type>7</nal unit type>

ad>5 9</payload>

ameterSet>

ameterSet>

Code>00000001</startCode>

dden zero bit>0</forbidden zero bit>
ef ide>3</nal ref ide>

nit type>8</nal unit type>

ad>19 4</payload>
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</pictParameterSet>

<sliceIDR>
<startCode>00000001</startCode>
<forbidden zero bit>0</forbidden zero bit>
<nal ref idc>3</nal ref idc>
<nal unit type>5</nal unit type>
<payload>28 15653</payload>

</sliceIDR>

<sliceNonIDR>
<startCode>00000001</startCode>
<forbidden zero bit>0</forbidden zero bit>

<nal_ref idc>2</nal ref idc>

</
<s

nal unit type>1</nal unit type>
payload>15686 10270</payload>
511iceNonIDR>

l iceNonIDR>

startCode>00000001</startCode>

forbidden zero bit>0</forbidden zero bit>
nal ref idc>2</nal ref idc>

nal unit type>1</nal unit type>
payload>25961 5916</payload>

</pliceNonIDR>
<!lF- and so on... —-->
</Bifstream>
4.4.2| BS Schema
As infroduced above, a BS Description describgs the contents of a bitstream. When this bitstr¢gam follows a

given

Desctiiptions. It is therefore possible to design a model that specifies a set of constraints on the

dataty
This 1

In the
by a ¢

EXAMPLE

Descri
that th
longu

format, it is expected that other bitstreams following the same format may be described
pes of the BS Descriptions describing various bitstreams belonging to the same format.

nodel can be written in the XML-Schema language, it is then named a Schema.

eneric parser to parse\the bitstream and generate its BS Description and vice-versa.

ption example_provide above. It specifies the structure and datatypes of the BSD above. For exam
e startCode element must be a four byte long hexadecimal string and that nal_unit_type mu
nsigned integer.

by similar BS
structure and

context of BSDL, such a'Schema is named a BS Schema. It carries specific semantics thal can be used

The dacument below is an example of a BS Schema of an AVC bitstream correspondling to the BS

ble, it specifies
st be a five bit

<?xm

version="1.0" encoding="UTEF-8"?

<xs:schema
targetNamespace="urn:mpeg:mpegb:example:AVC"
xmlns:bsl="urn:mpeg:mpeg2l:2003:01-DIA-BSDL1-NS"
xmlns:bs2="urn:mpeg:mpeg2l:2003:01-DIA-BSDL2-NS"
xmlns:avc="urn:mpeg:mpegb:example:AVC"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified"
bs2:removeEmPrevByte="000003 0000"
bs2:rootElement="avc:Bitstream"
bs2:bsdlVersion="ISO/IEC 23001-5">

<x

S:import namespace="urn:mpeg:mpeg2l:2003:01-DIA-BSDL1-NS"
schemalLocation="../Schemas/MPEG-B-BSDL-1.xsd"/>
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<xs:element name="Bitstream">
<xs:complexType>
<xs:sequence>
<xs:choice maxOccurs="unbounded">
<xs:element ref="avc:segParameterSet"/>
<xs:element ref="avc:pictParameterSet"/>
<xs:element ref="avc:sliceIDR"/>
<xs:element ref="avc:sliceNonIDR"/>
<xs:element ref="avc:otherNAL"/>
</xs:choice>

</X Soguence
ey

<xs:attribute ref="bsl:bitstreamURI"/>
<xs:attribute ref="bsl:bsdlVersion"/>
</xs:domplexType>
</xs:elgment>

<xs:elenent name="segParameterSet"

type="avc:NALUnitType"/>
<xs:elenent name="pictParameterSet"

gype="avc:NALUnitType" />
<xs:elenment name="sliceIDR"

type="avc:NALUnitType"/>
<xs:elenment name="sliceNonIDR"

gype="avc:NALUnitType" />
<xs:elenent name="otherNAL"
type="avc:NALUnitType"/>

hgs2:1fNext="0000000107" bs2:ifNextMask="FFFFFFFF1F"

Hgs2:1fNext="0000000108" bs2:ifNextMask="FFFFFFFEL1ER"

Hs2:1fNext="0000000105" bs2:ifNextMask="FFFREFFF1EF"

hgs2:1fNext="0000000101" bs2:ifNextMask=UFFFFFFFF1F"

O R LR R R R R R R R R R R R i R R R R R R R R R R R R R e e S N

<xs:comglexType name="NALUnitType"s>
<xs:cdmplexContent>
<xs:extension base="avc:NALUnitHeaderType">
<¥s:sequence>

</|Jxs:sequence>
</xdq:extension>
</xs:domplexContent>
</xs:conplexType>

<xs:comglexTypg yame="NALUnitHeaderType">
<xs:sgqquenee>

<xs:element name="payload" type="avc:PayloadTypeNoStartCode"/>

<®s:ellement name="startCode" type="avc:StartCodeType" fixed="00000001f"/>

<ysvelement name="forbidden zero bit" type="avc:bl" fixed="0"/>

<xs:element name="nal ref i1dc" type="avc:bz"/>
<xs:element name="nal unit type" type="avc:b5"/>

</xs:sequence>
</xs:complexType>

<xs:simpleType name="StartCodeType">
<xs:restriction base="xs:hexBinary">
<xs:length value="4"/>
</xs:restriction>
</xs:simpleType>

<xs:complexType name="PayloadTypeNoStartCode">
<xs:simpleContent>
<xs:extension base="avc:PayloadType">
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</

<x

</

<x

</

</

</xs

<xs:attribute ref="bsl:insertEmPrevByte"
default="000000 00000300
000001 00000301
000002 00000302
000003 00000303"/>
</xs:extension>
</xs:simpleContent>
xs:complexType>

s:simpleType name="PayloadType">
<xs:restriction base="bsl:byteRange">

s:annotation

<xs:appinfo>
<bs2:startCode value="00000001"/>
</xs:appinfo>
</xs:annotation>
/Xs:restriction>
ks:simpleType>

5:simpleType name="b5">

xs:restriction base="xs:unsignedShort">
<xs:maxExclusive value="32"/>
/xs:restriction>

ks:simpleType>

5:simpleType name="b2">

xs:restriction base="xs:unsignedShort!>
<xs:maxExclusive value="4"/>
/xs:restriction>

ks:simpleType>

5:simpleType name="bl">

xs:restriction base="xs:unsdgnedShort">
<xs:maxEkExclusive value="21'7/>
/xs:restriction>

ks:simpleType>

: schema>

4.4.3

Ther

Sche
Desc:ln

BSDL

ble of XML Schema is to define a set of constraints on XML documents. BSDL is defined gn top of XML
a byjadding a new functionality, which is to enable a generic BSDL processor to gg¢nerate a BS
iption for a given bitstream, and to re-generate a bitstream using a corresponding BS Descfiption.

For this, and in a first step, BSDL defines a set of built-in datatypes and attributes in a schema named
Schema for BSDL-1 extensions having the URN urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS as
namespace. BS Schemas may then import this schema and use these built-in datatypes and attributes, which

carry

specific semantics in the context of bitstream generation.

In a second step, BSDL introduces a set of new language extensions in the form of attributes and schema
components, which carry specific semantics in the context of description generation. These language
constructs are added to XML Schema as application-specific annotations, and their syntax is specified in a
schema named Schema for Schema for BSDL-2 extensions having the URN urn:mpeg:mpeg21:2003:01-
DIA-BSDL2-NS as namespace. Note that since they are language extensions and contrarily to the Schema

for BSDL-1 extensions, they are ignored in the XML Schema validation process.
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Furthermore, BSDL defines a set of restrictions on the use of XML Schema components, which are specified
in this subclause, but are not reflected in the schemas introduced above.

In the following, the set of extensions and restrictions required for the bitstream generation process is referred
to as BSDL-1, and the set required for the BS Description generation process is referred to as BSDL-2, where
BSDL-1 is a subset of BSDL-2.

Note that all the restrictions introduced by BSDL only apply to the elements that take part in the bitstream
generation. There is no restriction on attributes since they are ignored by BSDL parsers, nor on potential
elements declared in the schema, but not used in the BS Description. For these reasons, some BSDL
restrictions can only be checked while generating the bitstream (BSDL-1) or the BS Description (BSDL-2).

Lastly, the B§ Schema does not force the conformance of a bitsiream 10 a given format, since this, usually
implies verify|ng the value of the parameters, while BSDL is only concerned on how they are binary=ehdoded.
The bitstream conformance is therefore outside the scope of BSDL.

The figure bglow illustrates the relation between XML Schema and BSDL: XML Schemais a language
providing syrftax and semantics for expressing a Schema, itself specifying constraints on\XML Documents.
Similarly, BSPL provides syntax and semantics on top of XML Schema for expressing:a BS Schema] itself
specifying copstraints on BS Descriptions. A BS Schema is a Schema in the XML ‘Schema meaning pnd a
BSD Descripfion is an XML Document. Additionally, BSDL specifies semantics, for)parsing a bitstrearn and
generating the corresponding BSD and vice versa.

XML Schema BSDL

Provides grammar for expressing

v v

Schema BS Schema

Specifies constraints on

A4 A4

XML Document BS Description

Figure'1 — Relation between XML Schema and BSDL

4.4.4 BSDL parsers:' BSDtoBin and BintoBSD

A BSDL parsgr js'a.generic term encompassing the following two parsers:

— A BSDtoBin parser, which is a generic processor using a BS Schema o parse BS Description
and generate the corresponding bitstream.

— A BintoBSD parser, which is a generic processor using a BS Schema to parse a bitstream and
generate the corresponding BS Description.

BSDL-1 extensions may be used by both parsers, while BSDL-2 extensions are used by the BintoBSD parser
only.

The figures below illustrate the functionality of BSDtoBin and BintoBSD parsers.

The BSDtoBin parser uses the information conveyed by the BS Schema to parse the BSD to generate the
corresponding bitstream. In most cases, some elements of the BSD reference data segments in the original
bitstream, which is then required by the the bitstream generation process.

8 © ISO/IEC 2008 — All rights reserved


https://iecnorm.com/api/?name=e2107edf6f9d6021a6ae2c3f796dc20f

ISO/IEC 23001-5:2008(E)

Symmetrically, the BintoBSD parser uses the information conveyed by the BS Schema to parse a bitstream

and generate its BSD.

ely parses the
and iteratively
bde), then the
al_ref_idc),
byte long data
it bitstream is

Original
Bitstream

|

|

v

BSD » BSDioBin |—»| Cenerated
Bitstream
A
BS Schema
Figure 2 — BSDtoBin parser
Bitstream »  BintoBSD </—» BSD
A
BS Schema
Figure 3 — BintoBSD parser
EXAMPLE For the BSD and corresponding BS Schema provided above, the BSDtoBin progressiv
BSD @nd generates the output-bitstream by encoding the element values according to their datatypes
appending them to the output\bitstream. Firstly, it writes the hexadecimal value 0x00000001 (startc|
decimal value 0 encoded én'one bit (forbidden_zero_bit), the decimal value 3 encoded on two bits (n|
the dgcimal value 7 encoded on five bits (nal_unit_type). For the payload element, it reads the 9
segmgnt starting at.offset 5 from the input bitstream and appends into the output bitstream. The inp
identifled by the b§1..bitstreamURT attribute.
<?xmfl version="1.0" encoding="UTF-8"?>
<Bitpteam xmlns="urn:mpeg:mpegb:example:AVC"
bsl:bitstreamURI="football 40 frames.h264"

xmlns:bsl="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS"

xsi:schemalLocation="urn:mpeg:mpegb:example:AVC SimpleAVC.xsd"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<segParameterSet>
<startCode>00000001</startCode>
<forbidden zero bit>0</forbidden zero bit>
<nal ref ide>3</nal ref idc>
<nal unit type>7</nal unit type>
<payload>5 9</payload>
</segParameterSet>
Ll== ame 86 oA .., ==>
</Bitstream>
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4.4.5 Advanced use of BS Descriptions

Extensibility

of a BSD

BSDL specifies a limited set of constraints on a BS Description. However, this does not preclude an

application to

design a BS Description in such a way it may serve other purposes.

In particular, BSDL does not specify any constraint on the name of elements. An application is therefore free
to design a BS Schema with given element names and possibly specific semantics.

Furthermore, BSDL ignores attributes other than those in the BSDL or XML Schema Instance namespaces. A
BSD may therefore include any kind of information provided as attributes.

Lastly, BSDL

then no consfraint set by BSDL on the indicated sub-trees.

In conclusion
interfering wit

Transformed

A BSD may
bitstream, as

EXAMPLE
element to the

provides an escaping mechanism identifying BSD sub-trees as to be ignored by BSDIC\FH

an application can easily build on BSDL to add several layers of informationro a BSD W
h the BSDL specific semantics.

| BSD

ndergo transformation. In this case, it may not necessarily reflect the exact structure of the|
illustrated in the example below. Such BSD is said transformed.

q

J

In the BSD below, the first element points to the first ten bytes of myBitstream.bin, the
following ten bytes and so on.

ere is

ithout

initial

econd

<?xml versg
<bitstrearn
xmlns:bg
<segmeny
<segmenty
<segmenty
<segmenty
</bitstred

ion="1.0" encoding="UTF-8"?2>
bsl:bitstreamURI="myBitstream.bin"
1="urn:mpeg:mpeg2l1:2003:01-DIA-BSDEL~NS">
>0 10</segment>

>10 10</segment>

>20 10</segment>

>30 10</segment>

m>

It is possible td

apply a transformation suppressing every second element, resulting in the transformed BSD shown |

ellow.

<?xml verg
<bitstrean
xmlns:bg
<segmenty
<segmenty
</bitstred

ion="1.0" encoding="UTF-8"?>
bsl:bitstreamURI="myBitstream.bin"
1="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS">

>0 10</segment>
>20 10</sEgment>
m>

This new, tra

£ U = YaY m WA | 4 £ float Ll + 4 £ : 1 H 4
SIVITTIICTU DO UUTO TIUL TUlTy TTTHITUL UIC SUTULtuUlc UT 1Ty DI LS LLEAIL. DL, SNUT SUITIT STYITITTIS

0 not

appear. However, this is still a valid BSD, and it is possible to compile a new bitstream with BSDtoBin from this BSD, that
is the concatenation of the first and third ten byte segments of myBitstream.bin.

It is therefore possible to modify a bitstream by first transforming its BSD and then generating with BSDtoBin a
new bitstream from the transformed BSD. This method can be used in particular for the adaptation of scalable
content and is further described in ISO/IEC 21000-7.

10
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BSD pointing related to several bitstreams

BSDL uses the bsl:byteRange datatype to point to a data segment in the bitstream identified by the
bsl:bitstreamURI attribute. However, a BSD is not restricted to point a single bitstream. By declaring
elements pointing to several bitstreams, it is possible to multiplex them with BSDtoBin.

EXAMPLE In the example below, the first element points to the first ten bytes of myBitstreaml.bin, the second
element to the first twenty bytes of myBitstream2.bin and so on. The output bitstream generated by BSDtoBin applied
to this BSD consists in the concatenation of the first ten bytes of myBitstreaml.bin, the first twenty bytes of
myBitstream2.bin, the following ten bytes of myBitstreaml.bin and the following twenty bytes of
myBitstream2.bin. This example shows how a BSD and BSDtoBin can be used to multiplex two or more bitstreams.

<?xXmp roton="11—0" encoding—"HEEFr-8U2
<bitptream
xmllns:bsl="urn:mpeg:mpeg2l:2003:01-DIA-BSDL1-NS"
xsfi :noNamespaceSchemalLocation="exampleMultiplexing.xsd"
xmllns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

<spgment bsl:bitstreamURI="myBitstreaml.bin">0 10</segment>
<spgment bsl:bitstreamURI="myBitstream2.bin">0 20</segment>
<spgment bsl:bitstreamURI="myBitstreaml.bin">10 10</segment>
<spgment bsl:bitstreamURI="myBitstream2.bin">20 20</segment>

</bikstream>

4.5 |Examples of applications for BSDL
The qriginal application of BSDL was as part of a format independent framework for multimedia adaptation
(see ISO/IEC 21000-7). By providing a generic XML abstraction for multimedia content, BSDL |simplifies the
adapfation process into one of XML transformatiof. The latter is well understood and easily implemented in
numefrous languages.

Other|applications include

— Content multiplexing, by utilizing a BSD with that describes multiple bitstreams;

- Demultiplexing, by using a transformation engine to fragment the BSD;

— Augmenting a BSD with further semantic markup to facilitate multimedia content processing.

4.6 |Relation with ISO/IEC 21000-7

BSDLY was .nitially developed and specified in the context of Digital ltem Adaptation (ISO/IEG 21000-7), in
particular ( for adapting scalable multimedia resources. Advanced features have beep added in
ISO/IEC21000-7:2005/Amd.2.

This International Standard extracts the BSDL specification from ISO/IEC 21000-7 (including Amendment 2)
to make it available to other context beyond Digital Item Adaptation. No technical change was carried at this
occasion. The BSDL specification in this standard is therefore technically the same as standardized in
ISO/IEC 21000-7:2004 and its Amendments 1 and 2, but the text was significantly rewritten for better
readability.
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5 BSDL-1 and BSDtoBin

5.1 Const

raints on BS Descriptions

This subclause specifies a set of constraints on BS Descriptions with respect to the BSDL-1 specification. An
XML Document meeting these constraints is said BSDL-1 valid. BSDL-1 validity is required by the BSDtoBin

parser.

NOTE

produce the expected bitstream, in case for example if the indicated data ranges are incorrect.

Alternatively, the BSDL-1 validity does not guaranty that the bitstream generation process will succeed or

The words in
Validated Inf
Schema conf

A Bitstream
Itis

The
Sch

No 1

The
dat3

A BSDL-1 va

XML

BSO

A dg

An element ir

NOTE Th
bsl:bitstrs
the data range

NOTE Th
required only i
Schema as lon

ftafic befow Tefer 1o the XML and XML -Schema terminotogies [31{4]h particutar, Post S
pset (PSVI) is defined in [3] and refers to the augmented infoset which results from~thg
brmant processing defined in [3].

SByntax Description is said BSDL-1 valid if the following conditions are met:

h well-formed XML document.

e exists a schema conforming to W3C XML Schema, validating the BSD and producing 3
bma Validated Infoset (PSVI).

on-ignored element has a mixed content.

PSVI can assign to each non-ignored, non-empty, §imple content element a BSDL-1
type.

id datatype is one of:

Schema built-in datatypes supported by BSDL as specified in 5.2.5

L built-in datatypes as specified in 5.2, or

tatype derived from the above types, using the derivation mechanisms specified in 5.2.4
the BS Description is ignored if its ignore property is true as specified in 5.3.2.

b BSDL-1 validity does.\not define any constraint on the values of the start and length attributes
amSegment datatype,)or the content of the bs1 :byteRange elements. In particular, it does not c
indicated by these.types fall outside of the bitstream range.

BSDL-1_validity itself does not require importing the Schema for BSDL-1 extensions: this schg
BSDL-{\datatypes or attributes are used in the BS Schema. In other words, any Schema is a v3
g as it meets the constraints defined above.

f

BSD”element may be defined with an xsd:anyType or xsd:anySimpleType in the BS Schema g

hema
XML

Post

valid

of the
heck if

bma is
lid BS

hd still

be BSDL-1 valid as long as the type is overridden in the BSD with an xsi:type attribute indicating a BSDL-1 valid

NOTE A
datatype.
NOTE
bsl:bitstr
NOTE

since in this ca

NOTE

eamSegment datatype, directly write bits to the bitstream,

se the character data inserted between the child elements have no type assigned by the schema.

BSDL-1 namespace that carry specific semantics.

12

Only simple content elements (i.e. which contain text data and no children elements), and elements with the

Mixed content models (i.e. element containing both text data and child elements) are not supported by BSDL,

Attributes declared in the BS Schema and used in the BSD are ignored by BSDtoBin except for attributes in
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Datatypes in BSDL

Overview

XML Schema defines a datatype as a 3-tuple consisting of (see subclause 2.1 of [4]):

a set of distinct values, called its value space,

a set of lexical representations, called its lexical space, and

a set of facets that characterize properties of the value space, individual values or lexical items.

BSDLU

BSDL
defing
implio
other
repre
BSDL

Additi
proce

For s
have
BS S
indefi

5.2.2

In addgition to XML Schema and BSDL built-in datatypes, BSDL provides the possibility to spec

exten
bsl:
simpl
equal
BSDt
bitstre
writin

5.2.3

XML

defines a datatype by adding a fourth component:

restricts the use of XML Schema built-in datatypes to those for which a binary represen
d. For example, xsd:integer represents the mathematical concept foran unbounde
it binary representation may be assigned to this type, which is therefore excluded from E
hand, xsd:int is derived from xsd:integer by restricting its value space to the values
sented on four bytes (xsd:minInclusive=-2147483648 and\xsd:maxInclusive=2
imports this type and assigns a binary representation on four bytes.

pnal, BSDL specifies a set of built-in datatypes with spegific semantics for the bitstrea
SS.

bme XML Schema or BSDL datatypes such as xsd¢ int, the encoding length is fixed. Th
a definite length. For other datatypes such as xsd: hexBinary, the length may not be sp|
chema, and in this case depends on the actual instance value. Such datatypes are sai
hite length.

Extension datatypes

sion datatypes and use them~in a BS Schema. An extension datatype is identified by
~odec attribute allows a“schema author to override a datatype defined in the schema.
b type needs to be derived by extension by declaring a bs1 : codec attribute with a fixed on
to the URI identifying the extension datatype. It is then possible to extend the implg

am and instantiating its lexical representation) and encoding (i.e., binary encoding the lexi
it to the bitstream) of these datatypes. This extension mechanism is further specified in 5.

Facets

a set of binary representations, called its binary space, uniquely defined for a given valug.

a)
-

tation can be
d integer. No
SDL. On the
5 that may be
147483647).

M generation

by are said to
ecified by the
d to have an

fy proprietary
a URI. The
For this, the
default value
mentation of

bBin and BintoBSD_processors to implement the decoding (i.e., reading the syntactical elefnent from the

cal value and
B.5.

of [4]). Since

Schema facets characterize a value space along independent axes or dimensions (see 2.4

BSDL does not consider the values of types but only their binary representations, XML Schema facets are
ignored by BSDtoBin, except for the xsd:maxExclusive facet as explained below.

The xsd:maxExclusive indicates the number of bits with which an unsigned integer (xsd:unsignedLong,
xsd:unsignedInt, xsd:unsignedShort or xsd:unsignedByte) value is encoded by BSDtoBin. It is
ignored by BSDtoBin for other datatypes.

The number of bits is calculated as the logarithm in base 2 of the xsd:maxExclusive value, rounded up to
the next integer value.
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5.2.4 Simple type derivation

As in XML Schema, the author of a schema may define his own datatypes by deriving them from built-in types.
In the derivation by restriction, the facets constraining the values are ignored by BSDL, except for
xsd:maxExclusive as seen above.

In the derivation by list, the different items of the list are binarized following the coding scheme of the base
type and successively appended to the bitstream.

Lastly, the derivation by union is also supported by BSDL with the following behaviour: when no xsi:type
attribute explicitly states the type in the instance, BSDtoBin considers the first member datatype in the
xsd:union.

5.2.5 XML $chema built-in datatypes supported by BSDL
The list of XML Schema built-in datatypes supported in BSDL is given in the Table 2.

The second golumn indicates the number of bytes on which the type is encoded when(it-has a definite Igngth.
For the xsfl:unsignedLong, xsd:unsignedInt, xsd:unsignedShort, andl/xsd:unsignedByte
datatypes, this corresponds to the encoding length when no xsd:maxExclusivé facet is used. The thitd and
fourth column indicate the applicable facets for BSDtoBin and BintoBSD. All‘\other facets are conseqliently
ignored by BSDtoBin (respectively BintoBSD). The behaviour of BSDtoBin_with the xsd:maxExclysive
facet has begn explained in 5.2.3. The behaviour of BintoBSD with the"XML Schema and BSDL fadets is
specified in 6{1.3.

Table 2 — List of XML Schema datatypés supported by BSDL

. . N .
Datatypge name Encoding Appllcabﬁe\\%cets for Applicable facets for
length g@toBin BintoBSD

xsd:string Indefinite xsd:length
bs2:1length
bs2:cdata
bs2:escape

xsd:normal]lzedString |Indefinite xsd:length
bs2:1length
bs2:cdata
bs2:escape

xsd: float 4 bytes

xsd:double 8.bytes

xsd:hexBingry Indefinite xsd:length
bs2:1length
bs2:startCode
bs2:endCode

xsd:baseb64Binary mdefinite XSd: lengcn
bs2:1length
bs2:startCode
bs2:endCode

xsd:long 8 bytes

xsd:int 4 bytes

xsd:short 2 bytes

xsd:byte 1 byte

xsd:unsignedLong 8 bytes xsd:maxExclusive xsd:maxExclusive
bs2:bitLength

xsd:unsignedInt 4 bytes xsd:maxExclusive xsd:maxExclusive
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bs2:bitLength

xsd:unsignedShort 2 bytes xsd:maxExclusive xsd:maxExclusive
bs2:bitLength
xsd:unsignedByte 1 byte xsd:maxExclusive xsd:maxExclusive

bs2:bitLength

xsd:

NOTE
whose-prace
the st
as "&#

NOTE

such
from

xsd:
(respegctively 64-bit) floating point type of IEEE 754-1985 [5], and should be‘encoded as such.

For

value
bs2:

All

(xsd
big en

Other

bitstrg
repre

5.2.6

In ad
in Ta

The

has a
All ot

with

Th

xjsd:hexBinary and xsd:base64Binary datatypes, the encoding length is determined

Sche
e 51:

string and xsd:normalizedString are encoded in the output bitstream as US-ASCII.

am |t is recommended to escape these characters in the BSD with a character reference as specnfle
x0D;" or "s&#13 ;" instead of the Carriage Return character.

As any XML document, a BS Description may be itself encoded with different character enc
s UTF-8 or UTF-16. The encoding of an xsd:string or xsd:normalizedString by’BSDtoBin

the encoding of the BS Description.

float and xsd:double are defined in XML Schema as single (respectively double) pr|

of the element in the BSD, which shall conform to the constraint specified by the xs
length facets if present in the schema.

mteger types (xsd:long, xsd:int, xsd:shonty xsd:byte)
unsignedLong, xsd:unsignedInt, xsd:un§ignedShort, xsd:unsignedByte) ar
dian. BSDL provides equivalent types for little ‘€ndian in 5.2.6.

XML Schema types are excluded from\BSDL, either because they are not used in

sentation.

BSDL built-in datatypes

ition to the XML Schema.built-in datatypes listed above, BSDL provides a set of built-in d4
le 3.

!

number in the second column indicates the number of bytes or bits on which the type is en
definite length, The third and fourth column indicate the applicable facets for BSDtoBin a
ner facets are-consequently ignored by BSDtoBin (respectively BintoBSD). The behaviour
he xsd:maxExclusive facet has been explained in 5.2.3. The behaviour of BintoBSD

a and-BSDL facets is specified in 6.3.

t

niax of BSDL built-in datatypes is defined in the Schema for BSDL-1 extensions, except fg

Care should be taken with the xsd:string type since it aIIows carriage return and I|ne feed characters

are present in
d in XML such

ding schemes
is independent

ecision 32-bit

by the lexical
:length or

and their unsigned derivatives

e encoded in

a multimedia

am, such as types related to dates)\‘time or duration, or because they have no implicit binary

tatypes listed

oded when it
hd BintoBSD.
of BSDtoBin
with the XML

rthe bsl:bl

to bs1:b32 datatypes that are specified in the Schema for Unsigned Integers, itself included in the Schema
for BSDL-1 extensions.

As for XML Schema datatypes, each BSDL-1 built-in datatype can be uniquely identified via a URI constructed
as follows:

the base URI is the URI of the BSDL-1 namespace

the fragment identifier is the name of the datatype

For example, to address the bs1 :byteRange datatype, the URI is:

urn:

mpeg:mpeg2l1:2003:01-DIA-BSDL1-NS#byteRange

© ISO/IEC 2008 — All rights reserved
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Table 3 — List of BSDL built-in datatypes

Datatype name Encoding length in bytes | Applicable facets for | Applicable facets for
(with no facet) BSDtoBin BintoBSD
bsl:byteRange Indefinite bs2:length

bs2:startCode
bs2:endCode

bsl:bitstreamSegment |Indefinite

bsl:stringUTF16NT Indefinite xsd:length
. bs2 -lenath

bsl:stringPTF16BENT bs2 :cdata

bsl:stringYTF16LENT bs2:escape

bsl:stringPTF8NT
bsl:stringPTF16
bsl:stringPTF16BE
bsl:stringPTF16LE

bsl:stringPTF8

bsl:longLE 8 bytes
bsl:intLE 4 bytes
bsl:shortLE 2 bytes
bsl:unsigné¢dLongLE 8 bytes
bsl:unsign¢dIntLE 4 bytes

bsl:unsign¢dShortLE 2 bytes

bsl:align3 Between 0 and 32 bits
bsl:alignl$ Between 0 and 16 bits
bsl:align8 Between 0 and 8 bijts

bsl:unsign¢dExpGolomb |Indefinite numberiof bits

bsl:signedkxpGolomb

bsl:bl - b$l:32 1 to 32 bits

bsl:byteRgnge indicates\the byte range of the resource identified by the bitstream URI of the current
element. It cdnsists in ajlist of two non-negative integers. The first integer parameter indicates the offset|of the
relevant range of data-and the second parameter indicates its length. These values are specified in ntI:its or
bytes according tothe value of the addressUnit property. The offset is relative to the start of the bitstrea

NOTE Frem—an—XME—Sechema—peint-of—view—bst+byteRange—is—defined—as—atistofintegers—When—applied to
bsl:byteRange, the xsd:length facet does not indicate the number of bytes to read from the bitstream, but the
number of integers in the datatype, namely always two, corresponding to the start and length information. This is why the
Schema for BSDL-1 extensions forbids the use of xsd: length for further restricting bs1:byteRange. Alternatively, the
bs2:1length facet, which is ignored by XML Schema, shall be used with bs1:byteRange to indicate the length in bytes
of the data segment to read.

NOTE The bitstreamURI property may contain a fragment identifier and thus point to a resource fragment. In this
case, the offset information of bs1 :byteRange is relative to the start of the fragment and not of the entire resource, that
is, 0 is the first byte of the fragment.

bsl:bitstreamSegment indicates a bitstream segment. The start and length attributes respectively
indicate the offset of the segment and its length. These values are specified in bits or bytes according to the

16 © ISO/IEC 2008 — All rights reserved
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value of the addressUnit property. The offset is relative to the start of the bitstream. The BSDtoBin parser
copies the relevant data segment only if the current element has no child elements.

NOTE

NOTE

NOTE

The bitstreamURI property may contain a fragment identifier and thus point to a resource fragment. In this
case, the offset information of bs1:bitstreamSegment is relative to the start of the fragment and not of the entire
resource, that is, 0 is the first byte of a fragment.

The bs1:bitstreamSegment datatype is provided for compatibility with gBS Schema [12] and should not be
used for BS Description generation (BSDL-2).

XML Schema uses the term "datatype" for simple types. Strictly speaking, bsl:bitstreamSegment is
therefore not a "datatype”, but a built-in complex type. For simplification, however, this specification considers it as a

BSDL

bsl:
bsl:

(respectively
:linsignedShort), but with little-endian encoding.

xsd

bsl:
with
UTF1
sixted
Trans

bsl:
the
bsl:

NOTE|
BintoH

NOTE
value

bsl:
paddi
bsl:
aligne
is alrg
consi
prese
no fix

then ¢ncodes.the obtained value, starting from the most significant bit until the output bitstream

aligne

Tdatatype.

l ongLE, bsl:intLE, bsl:shortLE, bsl:unsignedLongLE, bsldktuns]
insignedShortLE are integer datatypes with the same lexical value as their XML Schem

xsd:long, xsd:int, xsd:short, xsd:unsignedLong, xsd:iunsign

5tringUTF8, bsl:stringUTF16BE, bsl:stringUTF16LE and bsd : tringUTF16 re

BBE refers to the sixteen-bit UCS Transformation Format, big-endian byte order, UTF16LH
n-bit UCS Transformation Format, little-endian byte order, and/UTF16 refers to the six
formation Format, byte order identified by an optional byte-order mark.

5tringUTF8NT, bsl:stringUTF16BENT, bsl:strfdgUTF16LENT and bsl:stringU
same semantics as bsl:stringUTF8, bsiystringUTF16BE, bsl:stringUT
st ringUTF16, but with a terminating null character.

The terminating null character is not allowed’in XML and hence does not appear in the lexical
SD must read it from the input bitstream and BSDtoBin must generate it into the output bitstream.

When an xsd:length or bs2: lexdgth facet constrains one of the null-terminated string data
bpecifies the string length in characters, excluding the null character.

h1ign8, bsl:alignl6 anddsl:align32 enable reading a value from the input bitstrea
ng bits to the output bitstream until it is aligned on a 1 byte (for bsl:align8),

d on respectively a 4.byte, 2 byte or 4 byte word and instantiates an empty element. When
ady correctly alighed, BintoBSD does not read any bit but still instantiates an empty eleme
ers the element.value in the PSVI, namely the lexical value indicated in the BS Descript
ht, the fixeddefault specified in the BS Schema otherwise. If the BS Description element
ed or default-value is specified by the BS Schema, then BSDtoBin uses 0 as default val

d. Ifthe bitstream is already correctly aligned, BSDtoBin does not write any bit.

HASAHA

gnedIntLE,
@ counterpart
edInt and

bresent string

UTF-8 and UTF-16 character encoding. UTF8 refers to the eight*bit UCS Transformation Format,

refers to the
teen-bit UCS

'EF16NT have
F16LE, and

alue. However

ypes, the facet

M and writing
2 byte (for

b1ignl6) or 4 byte (for bs1:align32) word. BintoBSD reads bits from the input bitstr¢am until it is

the bitstream
nt. BSDtoBin
on element if
is empty and
le. BSDtoBin
is adequately

bsl:

: \Em] | lo—arna-l el : \Em] | h)
OIS TUNCULXPTOTOMO Al 5T .« S TOIICUnL X PO LTONO

signed exp-

golomb encoding specified in ISO/IEC 14496-10 [10]. For convenience, the encoding description is provided
in Annex C.

bsl:bl to bsl:b32 are provided for convenience and represent unsigned integer values with most

signifi

cant bit first with an encoding length from 1 to 32 bits.
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5.3 BSDL-1 attributes

5.3.1 Overview

This subclause specifies a set of attributes that carry specific semantics for the bitstream generation process.
BSDL-1 attributes are declared in BS Schemas and used in BSD to provide information to the BSDtoBin

parser.

It is also possible to declare the BSDL-1 attributes with a default or fixed value in the BS Schema without the
need for adding them to the BSD: since BSDtoBin processes the PSVI of the BSD, an attribute declared with
a default or fixed value in the BS Schema has the same effect from a PSVI perspective (and thus for

BSDtoBin) a

— othe
prop

— othe
pare

— othe
prop

EXAMPLE
property name|

value specified by the attribute; the way the property is cenmputed from the attribute va
ific to the property,

rwise, if the BS Schema declares a default or fixed<value for the associated attribute, the
erty is obtained from this value,

rwise, if the element has a parent element,the property is inherited from the property
nt element,

rwise (for the root element), it takes(he default value for the document as specified for
erty.

In the example below, the bgiraddressUnit attribute is applied to the e11 element and ass
[ addressUnit to the e11 element, which is inherited by the e12 element. According to its enriched

ay be
nding
he BS
n the

associated attribute is present in the BS Description element, then the property is obtained from

lue is

n the

bf the

each

igns a
PSVI,

the addressUrlit property of el12 is therefore’set to "bit", and BSDtoBin will process e12 accordingly. Note that from a
strict XML point of view, the bs1:addressUnit attribute only adds information to e11, and is unknown to e12.
<!-- Descryiption examgle -->
<ell bsl:gddressUnitx=!'bit">
<el2>2 HY</el2>
</ell>
The syntax of BSDL-1 attributes is specified by the Schema for BSDL-1 Extensions. When applicable, [some

additional constraints that cannot be expressed by the Schema for BSDL-1 Extensions are specified in text.

For each BSDL-1 attribute, the subclauses below specify:

— Associated property when applicable

— Addi

tional constraints on syntax when applicable

— Semantics for BSDtoBin

18
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5.3.2 bs1:ignore attribute

Introduction

The bs1:ignore attribute instructs the BSDtoBin parser to ignore an element (and its descendants, if any) in
the BSD. This allows information to be added to the BSD in the form of elements and attributes in any

namespace, without disrupting the BSDtoBin process.

Associated property

The boolean ignore property is associated with the bs1:1ignore attribute. If this property has the value frue,

BSDtoBin shall ignore the element and its descendants, if any. Otherwise, BSDtoBin shall
elem i

As ar| exception to the default inheritance mechanism specified in 5.3.1, the bs1 : ignore(attrib
if the|element's parent already has the ignore property set to true. That is, once an element
ignored by the bsl:ignore attribute, then all its descendants shall also be ignored, rega
potential addition of other bs1 : ignore attribute further down in the sub-tree.

Syntax
No fufther constraint beyond Schema for BSDL-1 Extensions.

Semantics

Attriblite indicating, when set to true, that the BSDL parser-should ignore the current ele
descgndants. This allows the BS Schema author to add application-specific information in the fo
nt in the BS Description without interfering with<the bitstream generation process. N
te may also be declared in the BS Schema with ansd: fixed or xsd:default attributg

In thig case, the BSDL parsers will consider its default value and hence ignore the corresponding
Example
The fpllowing exampile illustrates the use of the bs1:ignore attribute. In BSDL-1, the bs1:1igr

is us§
the B
below
bsl:

SDtoBin parser. Note that it is also possible to set its default value in the BS Schema. In
, the someOtherAnnotation element is declared in the schema with a default value fq
i gnore set to true. It is thus not necessary to repeat the attribute in the BS Description.

This mechanism allows adding application-specific information in the description without interf
bitstrgam generation. Sueh ‘information may be the output of a post-processing step or a
mechpnism and, unlike the regular description elements, is not read from the bitstream. If the B
also Wised for BSDL-2; it is then necessary to indicate that the BintoBSD parser should skip
declafation by setting the default or fixed value of the attribute bs1: ignore to true. In the exam
some

someRnnotsation element declaration cannot be used in a BSDL-2 schema.

process the

Lite is ignored
is tagged as
rdless of the

ment and its
'm of an XML
ote that this
set to true.
element.

ore attribute

d in the BS Description to indicate, if\set to true, that the element it characterizes should e skipped by

the example
r its attribute

bring with the
y annotation
S Schema is
the element
ble below, the

DtherArnotation element declaration is skipped by the BintoBSD parser. On the other hand, the

Lll==

Scehema oxampnle ——
i

<xsd:import namespace="urn:mpeg:mpeg2l1:2003:01-DIA-BSDL1-NS"
schemaLocation="BSDL-1.xsd"/>

<!-- This element declaration should not be used for BintoBSD -->
<xsd:element name="someAnnotation">
<xsd:complexType>
<!-- Whatever simple or complex content here -->
<xsd:attribute ref="bsl:ignore"/>
</xsd:complexType>
</xsd:element>

<!-- This element is ignored by BintoBSD -->
<xsd:element name="someOtherAnnotation">

© ISO/IEC 2008 — All rights reserved
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<xsd:complexType>
<!-- Whatever simple or complex content here -->

<xsd:a
</xsd:co

ttribute ref="bsl:ignore" default="true"/>
mplexType>

</xsd:element>

<!-- and s

O on ——>

<!-- Descr
<rootEleme
<someAnn

iption example -->
nt>
otation bsl:ignore="true">This text is ignored by BSDtoBin

</someAn
<someOth
</some0f
</rootElen

notation>

erAnnotation>This text is also ignored by BSDtoBin
herAnnotation>

ent>

5.3.3 Dbs1:blitstreamURI attribute

Introduction

A BSD elems
bitstream. Th

As specified
bsl:bitsty

Associated
The bitstrea
bsl:bitsty
bitstreamURI
the bitstream
is set to the

URI of the BY

NOTE Th
the BS Descrif
by resolving th

NOTE Th

Syntax
No further co

7

nt with a bs1:byteRange or bsl:bitstreamSegment datatype points to a data segme
P bs1:bitstreamURI attribute allows specifying the URI of\this bitstream.

in 4.4.5, a BSD may contain elements pointing to different bitstreams. In this case, s
eamURI attributes may be used to identify the different described bitstreams.

roperty

URI property indicates the absolute URI .of'the described bitstream and is associated wi
eamURI attribute. If the bsl:bitstreamURI attribute indicates a relative URI, the
property of the element is obtained byresolving the bs1 :bitstreamURI attribute value a
[JRI property of the parent element..Otherwise (for an absolute value), the bitstreamURI pr
alue of the bs1:bitstreamURDattribute. The default value for the document is the ab
Description document.

s means that if a bs1:bitsfreamURI attribute is specified for the BSD root element (either expli
tion, or by default in the BS Schema) with a relative value, the resulting bitstreamURI property is ol
b relative URI against.the absolute BSD URI.

e URI may containa fragment identifier, in which case it points to a resource fragment.

hstraintbeyond Schema for BSDL-1 Extensions.

tina

pveral

th the
h the
hainst
pperty
Solute

citly in
tained

Semantics

Attribute specifying the bitstreamURI property, according to the mechanism specified above.

NOTE
mechanism.

Example

See also the URI specification [7], and especially subclause 5.2 and Annex C.1 for the relative URI resolution

In the following example, let file://myDir/myBSD.xml be the absolute URI of the BSD.

The bs1:bitstreamURI attribute of the root element €10 specifies a relative URI, which is resolved against
the absolute URI of the BSD document. The bitstreamURI property is therefore
file://myDir/bitstreams/. The bsl:bitstreamURTI attribute of e11 specifies a relative URI, which is
resolved against the bitstreamURI property of its parent element e10. The bitstreamURI property of e11 is

20 © ISO/IEC 2008 — All rights reserved
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therefore file://myDir/bitstreams/myBitstreaml.bin. The element 111 inherits this property.
Similarly, the bitstreamURI property of el2 and el22 is

file

://myDir/bitstreams/myBitstream2.bin.

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

<el0
bs

l:bitstreamURI="bitstreams/"

xmlns:bsl="urn:mpeg:mpeg2l:2003:01-DIA-BSDL1-NS"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalocation="exampleBitstreamURI.xsd">

<e

ol i

1.1 S 1]
O S To T TS TEFCoit

o o Y g | RPat ot . N
T Yyt eSTreaftr—9oTH

</

<e

</
</el

elll>0 10</elll>

11>

12 bsl:bitstreamURI="myBitstream2.bin">
el22>0 10</el22>

212>

D>

5.3.4

bs1:addressUnit attribute

Introdluction

The 1}
identi
addre

Asso

The 4
used

sl:byteRange and bsl:bitstreamSegment datatypes point to a data segment if
ied by its offset and length. The bs1:addressUdit attribute specifies the unit (bit or b
ssing the segment.

ciated property
ddressUnit property is associated with.the bs1:addressUnit attribute. It indicates the|
by the bs1:byteRange and bsl:bithstreamSegment datatypes. lts value is bit or byf

valuelfor the document is byte.

Syntax

No fufther constraint beyond Schema for BSDL-1 Extensions.

Semgntics

The Bhs1:addressUnit attribute specifies the addressing unit (bit or byte) used by bs1 :byt

a bitstream
yte) used for

address unit
e, the default

eRange and

bsl:bitstreamSegment datatypes.
Example
In the /example below where the type of ell is byteRange, ell points to the [first bits of
myBikstream.bin
<?xml version="1.0" encoding="UTF-8"?>
<el0 bsl:bitstreamURI="myBitstreaml.bin" bsl:addressUnit="bit"
xmlns:bsl="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS">
<ell>0 10</ell>
</el0>
© ISO/IEC 2008 — Al rights reserved 21
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5.3.5 bs1:c

Introduction

odec attribute

As described in 5.2.2, BSDL allows applications to define additional datatypes in a BSDtoBin and/or BintoBSD

parser. Such

datatypes are identified in a BS Schema or BSD by a URI value in a bs1:codec attribute.

Associated property

None.

Syntax

The bsl:co
type has xsd

NOTE
the schema.

Fo

An xsd:com
without regar

Semantics

A BSDtoBin
parser shall d

NOTE 1. Th
library, and a f
NOTE 2. Be

conform to the

NOTE 3. Th
codec is not sf

NOTE 4. A
means specifig

Example

The following
Schema decl

When parsing
to the PSVI,

in the BSD s
shall encode

:simpleContent, or as an attribute on any element in a BS Description.

plexType declaring a bsl:codec attribute may extend or restrict anyyXML Schema
 to the restrictions imposed by subclause 5.2.

br BintoBSD parser shall not directly process a type that declares a bs1:codec attributg.

elegate such processing to the codec specified by the attribute value.

e recommended usage of bs1 : codec is that it contains & URI that is interpreted as the namespace
agment identifier equal to the local name of the data typé.

cause a generated BSD should be XML Schema-valid, the lexical value generated by the codec
datatype indicated by the BS Schema.

e behaviour of a BintoBSD or BSDtoBin processor that does not provide an implementation of any
ecified here.

BS Schema may directly provide, the implementation of a data type defined by bs1:codec usi
dinB.2.1.

bres a bs1 : codeg attribute for the myType type with a default value.

the BSD,‘the BSDtoBin parser builds the Post Schema Validated Infoset of the BSD. Acc
11 has'abs1:codec attribute with the default value. For e12, the bs1: codec value spg

the 211 element according to the myUserTypel datatype, and e12 according to myUserT

Hec attribute may appear as an attribute declaration in a xsd:complexType as long as the

F BSDtoBin and BintoBSD, the type specified by the bs1:codec attribute supersedes thé-one declgred in

type,

The

of the

should

given

hg the

example illustrateSyhow to use bs1:codec in a BS Schema and in a BS Description. Tlhe BS

brding
cified

upersedes the default value specified in the BS Schema. Consequently, the BSDtoBin parser

yoe?2

<?xml vers
<xs:schema
xmlns:xs
elementF
xmlns:bs
xmlns:bs
bs2:requ

ion="1.0" encoding="UTF-8"?2>

="http://www.w3.0rg/2001/XMLSchema"
ormDefault="qualified"
1="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS"
2="urn:mpeqg:mpeg2l1:2003:01-DIA-BSDL2-NS"
iredExtensions="urn:example:myLib#myUserTypel"

id="exampleCodec.xsd">

<xs:impo
schema

rt namespace="urn:mpeg:mpeg2l1:2003:01-DIA-BSDL1-NS"
Location="../Schemas/MPEG-B-BSDL-1.xsd"/>

22
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<!-- Example of BS Schema snippet using the bsl:codec attribute -->
<xs:element name="elQ0">
<xs:complexType>

<xs:choice maxOccurs="unbounded">
<xs:element name="ell" type="myType"/>
<xs:element name="el2" type="myType"/>

</xs:choice>

<xs:attribute ref="bsl:requiredExtensions"/>

</xs:complexType>
</xs:element>

<xs:complexType name="myType'">

xs:simpleContent>
<xs:extension base="xs:int">
<xs:attribute ref="bsl:codec" default="urn:example:myLib#myUserT
</xs:extension>
/xs:simpleContent>

pel" />

</ks:complexType>

</xs| schema>

<?xm|l version="1.0" encoding="UTF-8"?>

<elO
xmlns:bsl="urn:mpeg:mpeg21:2003:01-DIA-BSPDL1-NS"

X
XS
bs

<e
<e
</el

Ins:xsi="http://www.w3.0rg/2001/XMLSchéma-instance"
i :noNamespaceSchemalocation="examplieCodec.xsd"

| : requiredExtensions="urn:examplesmyLib#myUserTypel
irn:example:myLib#myUserType2" >

[1>1</ell>
12 bsl:codec="urn:example:myLib#myUserType2">2</el2>
D >

5.3.6

Introdluction

The 1
a BS
bsl:
run B

bs1:requiredExtensions attribute

s1:coded attribute allows additional datatypes to be used in a BS Schema. However, the
DtoBin .parser is not specified when the implementation of such datatypes are not a
requi xedExtensions attribute therefore specifies the list of additional datatypes that a
SDR{oBin on a BSD.

behaviour of
vailable. The
e required to

NOTE A companion attribute bs2:requiredExtensions (see 6.2.10) specifies the list of additional
datatypes required to successfully run the BintoBSD parser with a BS Schema that uses such datatypes.

Associated property
None.

Syntax

The bsl:requiredExtensions attribute may be used in a BSD and/or in a BS Schema when declared with
a default or fixed value.

© IS0/
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Semantics

The bsl:requiredExtensions attribute indicates the additional datatypes used by the element to which it
is attached, and its descendents, if any. Its value is a list of URIs. Each URI indicates either a single datatype
or a library of datatypes. In the first case, the URI shall contain a fragment identifier pointing to datatype name
itself. In the second case, the URI shall identify the library.

The bsl:requiredExtensions provides additional information within a BSD or BS Schema, but does not
imply any normative behaviour of the BSDtoBin parser. The behaviour of a BSDtoBin parser is not specified
when the implementation of the specified datatypes are not available.

In case of conflict between the values specified in the BSD and the BS Schema, the BSD value supersedes
the default vgfue dectared i the BS Schema.

Example
In the example shown in subclause 5.3.5, the bsl:requiredExtensions attribute indicates that the
myUserTypdgl and myUserType?2 type-specific codecs of the library urn:example:mykib are requifed to

run the BSDtpBin parser on the BSD.
5.3.7 bs1:insertEmPrevByte attribute

Introduction
event

Some coding
the unintends

formats (for example ISO/IEC 14496-10 Advanced Video Coding) use a mechanism to p
d emulation of start codes. For this, one or several additiohal bytes are inserted in the bits|

tream

whenever thg sequence of bytes produced by the encoding mechanism would otherwise be equivalerft to a
start code.

The bsl:ingsertEmPrevByte attribute instructs the BSDtoBin parser to apply such an emulation prevention
mechanism. [This attribute can also be used to instruct BSDtoBin to cease the insertion of emulation
prevention bytes.

NOTE A |companion attribute bs2:removeEmPr&vByte (see 6.2.5) specifies the equivalent mechanigm for
removing emulgation prevention bytes when parsing a bitstream with BintoBSD.

Associated property

The insertEnyPrevByte property is associated with the bsl:insertEmPrevByte attribute. Its value|is an
even number of hexadecimal strings or none. If the bs1:insertEmPrevByte attribute is empty, then the

property valug is none. The defaultvalue for the document is none.

Syntax
The bs1:ing

ertEmPrevByte must contain an even number (possibly null) of hexadecimal strings.

Semantics

The insertE ) ]
mechanism to the current element. The value of the property shall be an even number of hexademmal values.
For each pair of values, the first specifies the byte sequence that requires the insertion of emulation
prevention bytes and the second specifies the byte sequence that shall be written to the output bitstream
instead.

When the attribute is empty, no emulation prevention byte is inserted.

Example

According to the BS Schema shown in 4.4.2, any payload element in the BSD shown in 4.4.1 has by default
a bsl:insertEmPrevByte attribute with the following value: "000000 00000300 000001 00000301
000002 00000302 000003 00000303"™. When processing the payload element, the BSDtoBin parser
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shall insert a insert a "0x03" byte whenever the output byte string is one of "000000", "000001" or
"00000303".

The BSD shown below demonstrates how the insertion mechanism may be switched on and off and provides
the same result: the insertion mechanism is switched on for the Bitstream element, then off for
seqParameterSet (empty string), and then on again for payload.

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

<Bitstream
xmlns="urn:mpeg:mpegb:example:AVC"
bSL.DJ‘.LbLI_edI[lUL‘\L— J_()ULL)dJ_J__‘lU_J_J'_cU[leb.d C
xmlns:bsl="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS"
xsfi: schemaLocation="urn:mpeg:mpegb:example:AVC SimpleAVC.xsd"
xmllns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
bsll:insertEmPrevByte="000000 00000300 000001

00000301 000002 00000302 000003 00000303">

<spgParameterSet bsl:insertEmPrevByte="">

startCode>00000001</startCode>

forbidden zero bit>0</forbidden zero bit>

nal ref idec>3</nal ref idc>

nal unit type>7</nal unit type>

payload bsl:insertEmPrevByte="000000 00000300~ 000001 00000301
000002 00000302 000003 00000303">5 9</paylload>

</pegParameterSet>

<!F- and so on... ——>

</Bifkstream>

5.3.8| bs1:bsdlVersion attribute

Introdluction

The Js1:bsdlVersion allows’indicating what version of BSDL a BSD conforms to with respgct to BSDL-1
validify. This attribute allows'versioning of BSD with respect to potential future versions of BSDL.

NOTE] A compapnion) attribute bs2:bsdlversion (see 6.2.9) specifies what version of BSDL 4§ BS Schema
conforms to with respect'to BSDL-2 validity.

Assoriated property
None

Syntax
No further constraint beyond Schema for BSDL-1 Extensions.

Semantics

The bsl:bsdlVersion attribute indicates the version of BSDL that this BSD conforms to and hence the
version of BSDtoBin processor required. It is recommended to use this attribute in the BSD root element to
allow a BSDtoBin processor check whether it may process the BSD.

The referred version is the value of the version attribute of the xsd:schema component of the Schema for
BSDL-1 Extensions.
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The bsl:bsdlVersion provides additional information in a BSD or BS Schema, but does not imply any

normative be

Example
The example

haviour of the BSDtoBin parser.

shown in 4.4.1 indicates that the BSD conforms to the “ISO/IEC 23001-5" version of BSDL.

5.4 bs1:script element

Introduction
As described

then limited t§ Those BintoBSD parsers supporting the referenced extension datatypes.

When a Bin

implementatipn of the extension types as a script within the BS Schema itself and thus to maint

interoperabilif

The bsl:sc
datatype.

BSDL does n
an optional m

Syntax

The bsl:s
xsd:annotd

datatypes, wh

Semantics

The bsl:sc
parsing proce
NOTE Ot

NOTE Un
specified in thq

Example
See Annex A

5.5 Schema for BSDL-1 Extensions

in subclause 5.3.5, a BS Schema may use additional datatypes. However, interoperability is

e an

oBSD parser supports ECMAScript as described in Annex A, it is possible to provitf
ain full

Y.

ipt component acts as a wrapper for embedding the script implementation of the extgnsion

ot mandate the support for script implementation for extension datatypes, but Annex A spgcifies
echanism for ECMAScript implementation of datatypes.

cript element shall be added to the {xsd:schema component via| the
tion/xsd:appinfo combination. Several bsl:seript may be used to declare sgveral
ere each bs1:script shall contain the implementation of a single extension datatype.

ript element provides a wrapper for scripts associated with the BSDtoBin and/or BintpBSD
SS.

her than the optional Annex A, the us€ of bs1:script elements is not normatively defined.

like BSDL-1 attributes, the ksd:script element does not augment the BSD infoset. Howevef, it is

BSDL-1 namespace because)the mechanism it introduces is used by both BSDtoBin and BintoBSD.

<?xml verg

ion="1.0"72>

<!-- Bitst

ream Syntax Description Language ISO/IEC 23001-5 -->

<!-- Schema for BSDL-1 extensions -->
<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:bsl="urn:mpeg:mpeg2l:2003:01-DIA-BSDL1-NS"

ta
ve

<annotat

rgetNamespace="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS"
rsion="ISO/IEC 23001-5" id="MPEG-B-BSDL-1.xsd">

ion>

<documentation>

Sche
</docu
</annota

ma for BSDL-1 extensions
mentation>
tion>

26
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<include schemalocation="MPEG-B-UnsignedIntegers.xsd"/>

<P H4#4 #4444 4H 444 HHHAHFSHSHSHSHSER SRS ——>

<!-—- BSDL Attributes ==>

<U—— #fdf#fH4H4H4HHHHHHHHAHHEHSHSHRHRERERE ——>

<attribute name="ignore" type="boolean"/>

<attribute name="bitstreamURI" type="anyURI"/>

<attribute name="addressUnit" type="bsl:unitsType"/>
<attribute name="codec" type="anyURI"/>

<attribute name="requiredExtensions" type="bsl:anyURIList"/>

<attribute name="insertEmPrevByte" type="bsl:hexBinaryStrings"/>

<attribute name="bsdlVersion" type="string"/>

<!F- Address unit definition -->
<sfimpleType name="unitsType">
restriction base="NMTOKEN">
<enumeration value="bit"/>
<enumeration value="byte"/>

/restriction>
</pimpleType>
<!F- A list of hexBinary strings -->

<sfimpleType name="hexBinaryStrings">
list itemType="hexBinary"/>
</pimpleType>

<!F- A list of anyURI -->
<sfimpleType name="anyURIList">

list itemType="anyURI"/>
</pimpleType>

<Ub— #4#4#444 444444 HHHAH SR H A A RESHE ——>
<= ECMAScript element ==>
<Ub— #4#4#444 444444 F 4 A A HHHEHHPES RS ESE ——>
<ellement name="script">
complexType>
<simpleContent>

<extension base="string">

<attribute name="9d" type="ID" use="required"/>

</extension>
</simpleContent>
/complexType>
</plement>

<Ub— #4##4#44REFHEHHAFHHAESA A EHHSF SRS EE ——>
<!F- BSDL Built-in Datatype ==>
<Ub— #444HFHA4 444 H 4 A AR HE A A SRS EE ——>
<sfimpleType name="byteRange" id="byteRange'">
restriction>
SSimpleType>

<list itemType="nonNegativeInteger"/>
</simpleType>
<length value="2" fixed="true"/>
</restriction>
</simpleType>

<complexType name="bitstreamSegment" id="bitstreamSegment">
<complexContent>
<restriction base="anyType">

<attribute name="start" type="nonNegativelnteger" use="optional"/>
<attribute name="length" type="nonNegativeInteger" use="optional"/>

</restriction>
</complexContent>
</complexType>
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<simpleType name="stringUTF16NT" id="stringUTF16NT">
<restriction base="string"/>

</simpleType>

<simpleType name="stringUTF16BENT" id="stringUTF16BENT">
<restriction base="string"/>

</simpleType>

<simpleType name="stringUTFl6LENT" id="stringUTF16LENT">
<restriction base="string"/>

</simpleType>

<simpleType name="stringUTF8NT" id="stringUTF8NT">
<restriction base="string"/>

</simplgType>

<simpleTllype name="stringUTF16" id="stringUTF1l6">
<restyiction base="string"/>

</simplgType>

<simpleType name="stringUTF16BE" id="stringUTF16BE">
<restyiction base="string"/>

</simplgType>

<simpleTlype name="stringUTF16LE" id="stringUTF16LE">
<restyiction base="string"/>

</simplgType>

<simpleTllype name="stringUTF8" id="stringUTF8">
<restyiction base="string"/>

</simplgType>

<simpleTlype name="longLE" id="longLE">
<restriction base="long"/>

</simplgType>

<simpleTlype name="intLE" id="intLE">
<restyiction base="int"/>

</simplgType>

<simpleType name="shortLE" id="shortLE">
<restyiction base="short"/>

</simplgType>

<simpleTlype name="unsignedLongLE" id="unsignedLongLE">
<restyiction base="unsignedLong"/>

</simplgType>

<simpleType name="unsignedIntLE" id="unsignedIntLE">
<restyiction base="unsignedInt"/>

</simplgType>

<simpleTlype name="unsignedShortLE" id="unsignedShortLE">
<restriction base="unsignedShort"/>

</simplgType>

<simpleTlype, name="align32" id="align32">
<restyietien base="hexBinary">
<length value="4"/>
</restriction>
</simpleType>
<simpleType name="alignlé" id="alignl6">
<restriction base="hexBinary">
<length value="2"/>
</restriction>
</simpleType>
<simpleType name="align8" id="align8">
<restriction base="hexBinary">
<length value="1"/>
</restriction>
</simpleType>
<simpleType name="unsignedExpGolomb" id="unsignedExpGolomb">
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<restriction base="unsignedInt"/>
</simpleType>
<simpleType name="signedExpGolomb" id="signedExpGolomb">
<restriction base="int"/>
</simpleType>
</schema>

The following schema document specifies a library of unsigned integer datatypes encoded on 1 to 32 bits. It is
defined with no target namespace and is included by the Schema for BSDL-1 extensions. Consequently, all
the datatypes inherit the BSDL-1 namespace.

NOTE|
the ba
ambig

Since this schema document has no target namespace and is included by the Schema for BSD
se types must be qualified with a prefix bound to the XML Schema namespace in order t0_avq
Liity.

-1 extensions,
id namespace

<?xm|l version="1.0"2>
<!-—-| Bitstream Syntax Description Language ISO/IEC 23001-5/=->
<!--| Schema for BSDL-1 extensions : Unsigned Integer Datatypes Schema -t>
<schpma xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
version="ISO/IEC 23001-5" id="MPEG-B-UnsignedIntegers.xsd">
<ahnotation>
documentation>
Schema for BSDL-1 extensions: Unsigne@ )Integers
/documentation>
</pnnotation>
<sfimpleType name="b32">
restriction base="xsd:unsignedInt"/>
</pimpleType>
<sfimpleType name="b31">
restriction base="xsd:unsignedInt">
<maxExclusive value=!12147483648"/>
/restriction>
</pimpleType>
<sfimpleType name="H30">
restriction base="xsd:unsignedInt">
<maxExclusive’ value="1073741824"/>
/restriction>
</pimpleType>
<sfimpleTypé& name="b29">
restriction base="xsd:unsignedInt">
<maxkExclusive value="536870912"/>
[¥estriction>
</stmptetype
<simpleType name="b28">
<restriction base="xsd:unsignedInt">
<maxEkExclusive value="268435456"/>
</restriction>
</simpleType>
<simpleType name="b27">
<restriction base="xsd:unsignedInt">
<maxEkExclusive value="134217728"/>
</restriction>
</simpleType>
<simpleType name="b26">
<restriction base="xsd:unsignedInt">
<maxExclusive value="67108864"/>
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</restriction>
</simpleType>
<simpleType name="b25">
<restriction base="xsd:unsignedInt">
<maxExclusive value="33554432"/>
</restriction>
</simpleType>
<simpleType name="b24">
<restriction base="xsd:unsignedInt">
<maxExclusive value="16777216"/>
</restriction>
</simplelype

<simpleTlype name="b23">
<restriction base="xsd:unsignedInt">
<maxExclusive value="8388608"/>
</restriction>
</simplgType>
<simpleTlype name="b22">
<restriction base="xsd:unsignedInt">
<maxExclusive value="4194304"/>
</restriction>
</simplgType>
<simpleTlype name="b21">
<restriction base="xsd:unsignedInt">
<maxExclusive value="2097152"/>
</restriction>
</simplgType>
<simpleType name="b20">
<restriction base="xsd:unsignedInt">
<maxExclusive value="1048576"/>
</restriction>
</simplgType>
<simpleTlype name="b1l9">
<restyiction base="xsd:unsignedInt">
<maxExclusive value="524288%/>
</restriction>
</simplgType>
<simpleType name="b18">
<restyiction base="xsd:unsignedInt">
<maxExclusive valpe="262144"/>
</restriction>
</simplgType>
<simpleType names"b1l7">
<restyiction(base="xsd:unsignedInt">
<maxExclusive value="131072"/>
</restriction>
</simplgTypé>

<simpleType name="blo"
<restriction base="xsd:unsignedShort"/>
</simpleType>
<simpleType name="b1l5">
<restriction base="xsd:unsignedShort">
<maxExclusive value="32768"/>
</restriction>
</simpleType>
<simpleType name="bl4">
<restriction base="xsd:unsignedShort">
<maxExclusive value="16834"/>
</restriction>
</simpleType>
<simpleType name="b13">
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<restriction base="xsd:unsignedShort">
<maxEkExclusive value="8192"/>
</restriction>
</simpleType>
<simpleType name="bl2">
<restriction base="xsd:unsignedShort">
<maxEkExclusive value="4096"/>
</restriction>
</simpleType>
<simpleType name="bl1l">
<restriction base="xsd:unsignedShort">

maxbExclusive wvalue="2048"

/restriction>
</pimpleType>
<sfiimpleType name="b10">
restriction base="xsd:unsignedShort">
<maxEkExclusive value="1024"/>
/restriction>
</pimpleType>
<sfimpleType name="b9">
restriction base="xsd:unsignedShort">
<maxExclusive value="512"/>
/restriction>
</pimpleType>
<sfimpleType name="b8">
restriction base="xsd:unsignedShort">
<maxExclusive value="256"/>
/restriction>
</pimpleType>
<sfimpleType name="b7">
restriction base="xsd:unsignedShort">
<maxExclusive value="128"/>
/restriction>
</pimpleType>
<sfimpleType name="b6">
restriction base="xsdiunsignedShort">
<maxExclusive value="64"/>
/restriction>
</pimpleType>
<sfimpleType name="H5">
restriction, base="xsd:unsignedShort">
<maxEkExclusive value="32"/>
/restriction>
</pimpleType>
<sfimpleType name="b4">
restriction base="xsd:unsignedShort">
<maxkExclusive value="16"/>
/yYestriction>
</simpleType>
<simpleType name="b3">
<restriction base="xsd:unsignedShort">
<maxEkExclusive value="8"/>
</restriction>
</simpleType>
<simpleType name="b2">
<restriction base="xsd:unsignedShort">
<maxExclusive value="4"/>
</restriction>
</simpleType>
<simpleType name="bl">
<restriction base="xsd:unsignedShort">
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<maxExclusive value="2"/>
</restriction>
</simpleType>
</schema>

5.6 Bitstream generation with BSDtoBin

5.6.1 Processing model

This subclauge describes the recursive method producing a bitstream from its description (Figure 4).

Bitstream
BS Schema
BSDtoBin
(Transformed)
BS Description
Adapted
Bitstream

Figure 4 — Architecture of bitstream generation using BSDtoBin

It is remindefd that no mixed content is allowed in a bitstream syntax description. Furthermore, any type
definition left| open in the BS Schema (e.g.,(hby using xsd:anyType Or xsd:anySimpleType) must be
superseded in the instance by a relevant/type with the xsi:type attribute. Lastly, prior to generajing a
bitstream, the BS Description must bexvalid with respect to its schema in the XML Schema meagning.
Following these rules, a type definition.in the schema may be assigned to each simple content element [of the
instance and|thus specify an enceding scheme for the content. Furthermore, when an element of the BS
Description ig empty and its deelaration in the schema specifies a value constraint (fixed or default attripute),
the BSDtoBin processes this default value.

BSDtoBin pafses the description following the navigation path of an XML document. Each non-empty, §imple
content elemgnt produces a segment of data in the output bitstream or a list of parameters in the case|of an
xsd:1ist. ;A compleX content element produces a segment of data, which is itself the result ¢f the

contributions [of its.child elements.

For each elementattributesother-thanmwithinthe XME—Schemainstanceor BSbBt amespacesare iguored.
Furthermore, it is reminded that the tag name itself has no impact on the bitstream generation. For a simple
content, the BSDtoBin parser reads the text content of the element encodes it according to its datatype and
appends it to the output bitstream. For a complex content, the child elements are recursively processed in the
same order they appear in the instance.

The encoding scheme of each simple type is implicit in its definition. In the case of a bs1:byteRange,
BSDtoBin reads the resource indicated by the bitstream URI of the element and copies the segment of data
indicated by the offset and length to the output bitstream. In the case of bs1:bitstreamSegment, BSDtoBin
copies the relevant data segment only if the current element has no child element.
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6 BSDL-2 and BintoBSD
6.1 Overview
6.1.1 Introduction

BSDL-2 introduces language extensions over XML Schema that are required by BintoBSD to parse the
bitstream and generate the BS Description.

While BSDL-1 extensions consist in type definitions and attribute declarations that can be used in BS
Schemas to carry specific semantics in the context of bitstream generation, BSDL-2 extensions i

langu

troduce new

bge constructs over XML Schema, such as conditional statements.

Thesg¢ language extensions consist in:

The

scher
langu
comp

Thes
indep}

chec

The

interv,
Exten

6.1.2

XML

can

comp
comp
to son

BSDLU

a set of BSDL-2 attributes

a set of BSDL-2 components, including in particular:

a set of BSDL-2 facets

gdyntax of these extensions is partially defined in the Schema for Schema for BSDL-2 ext
ha document is similar to the Schema for Schema of XML{Schema in that it specifies the
hge elements themselves. Additional constraints on the syntax are specified for each BSDL
bnent.

ndently from the BS Description generation process. The input bitstream is thus nof
ing the constraints.

BSDL-2 extensions are added to the~BS Schemas as XML Schema annotations and
Eene in the schema validation. From_a schema validation point of view and unlike the Schen
sions, the Schema for Schema for-BSDL-2 extensions does not need to be imported by a B

Annotation mechanisms.of XML Schema

Schema provides two.ways of adding application-specific annotations. Firstly, all schema3
ontain an xsd:amnotation component, which itself can contain one or several x
bnents, intended as a placeholder for application-specific information. Secondly, all
bnents allow_attributes with non-schema namespace, which leaves the possibility to add n
ne schema’eéomponents by qualifying them with a specific namespace.

q

-2 uses this annotation mechanism for adding BSDL-2 language extensions to XML Schem

BSDL-2 components are new_schema components similar to XML Schema compone

ensions. This
syntax of the
-2 attribute or

constraints are said static in the sense they can.and should be checked on the BS Schema before and

required for

thus do not
a for BSDL-1
S Schema.

components
sd:appinfo
ML Schema
ew attributes

a:

hts. They are

added to the schema via xsd:annotation and xsd:appinfo

BSDL-2 attributes are new attributes characterising an XML Schema component.

The two types of extensions are qualified with the BSDL-2 namespace. Their syntax is specified in the
Schema for Schema for BSDL-2 extensions given in subclause 6.4.3. Note that in XML Schema, application-
specific information does not intervene in the XML validation, which means an XML Schema validator will not
validate the content of the xsd:appinfo schema component against its schema. The same applies to
attributes with non-schema namespace. It is therefore up to the BSDL parsers to check that the attributes and
schema components with BSDL-2 namespace follow the syntax specified in the Schema for schema for
BSDL-2 extensions.
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Since an xsd:annotation component may contain several xsd:appinfo, it is possible to add BSDL-2
components to a schema component by including them in the same xsd:appinfo or in several
xsd:appinfo in the same xsd:annotation. There is no difference in semantics: in both cases, the BSDL-
2 components are considered by BintoBSD as child elements of the annotated schema component.

6.1.3 Facets

BSDL-2 introduces a set of new facets to specify constraints on BSDL and XML Schema datatypes. Since
XML Schema does not allow a user to add his own facets, they are declared as BSDL-2 components added to

the xsd:

restriction component via the annotation mechanism, ie.,

xsd:annotation/xsd:appinfo combination.

the

Like the XML
how BintoBS

Note that if a
is not constra
the bitstream

The subclau
datatypes it 4

6.1.4 XPath

One of the K
bitstream. Th
given by ano
needs to retri
(i.e., already

While parsing

D must parse this datatype.

datatype with indefinite length (xsd:hexBinary, xsd:base64Binary and bg1:byteR
ined by either an xsd:length, bs2:1length, bs2:startCode or bs2 yendCode facet
is parsed until the end of the bitstream.

be 6.3 lists the BSDL-2 facets. For each facet, it specifies the/XML Schema and B
pplies to.

expressions

ey features of BSDL-2 is the use of variables, the~value of which should be read fro
is is required for example when a bitstream containsva segment of data, the length of wh
her field previously found in the bitstream. In order to parse this segment, the BintoBSD K
eve this field and evaluate its value. It is therefore necessary to locate a downstream para
ead from the bitstream) and evaluate its value:

a bitstream, the BintoBSD parser progressively instantiates the BS Description. As soor

Schema facets, a BSDL-2 facet constrains an XML Schema or BSDL-1 datatype and splcifies

hnge)
then

5DL-1

m the
ich is
arser
meter

as a

field is parsed, the corresponding XML element is\instantiated and added to the Description. A data field which
length or number of occurrences depend on afield found earlier in the bitstream can thus be read by lofating
and evaluating this parameter in the partially instantiated BS Description.

For this, BSO)L declares variables by using XPath expressions, as specified in XPath 1.0 [8]. XPath d
four basic types (see clause 1 of the recommendation):

nu

nodg-set (an unordered.collection of nodes without duplicates)

boolean (true orialse)

er (afloating-point number)

bfines

string (@’sequence of UCS characters)

Both BSDL-2 attributes and components may use such variables. For example, the bs2:nOccurs attribute
specifies the number of occurrences of a particle and the bs2: 1ength facet specifies the length of a datatype

such as xsd:

34

hexBinary.
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Depending on the BSDL-2 attribute or component, a number may be cast into an integer. XPath expressions
are evaluated relatively to a reference node, called context node. For each BSDL-2 attribute or component

using

an XPath expression, the text specifies:
the context node

the expected type of the XPath expression result

An XPath expression may use qualified names. In this case, the namespace binding context is the context of
the schema component where this expression is used.

NOTE Prefixes are only local abbreviations for a namespace. Therefore, prefixes used in the BS Schema do not
need pe e sdltie Used It the instalitialed 5o DeSCripuorn.

6.1.5| bs2:log2() XPath function

XPath specifies a Core Function Library. In addition, BSDL-2 specifies a new functioh named fps2:10g2 ()
as follows: this function returns the logarithm in base 2 of the input argument. Thexinput argument and output
value|are XPath numbers, i.e. floating-point values. This function is defined in’the BSDL-2 naespace and
must pe used with a prefix bound to the BSDL-2 namespace. The namespace binding context uged to resolve
the prefixes used in an XPath expressions is the context of the elementavhere this expression |s used in the
BS S¢hema.

6.1.6| XPath variables assignment

XPath expressions may use variables: they are referenced by their qualified name precedgqd by the "s"
charater. However, XPath in itself does not specify howdo assign a value to a variable.

BSDLU

NOTE

All va
XPath

derefg¢renced-before the BintoBSD parser has assigned a value to it.

specifies several ways of assigning a value totan-XPath variable.
The bs2:parameter component (see6.4.2) assigns a constant value to a variable.

The bs2:assignPost attribute.(see 6.2.8) assigns the value of a simple content
variable.

The bs2:assignPre attribute (see 6.2.8) assigns one or several values read directly
variables.

The bs2:variable component (see 6.4.4) assigns the result of an XPath expression f{
Variables are declared and assigned in a same step.

riables declared using these features shall have global scope. That is, they may be referen
expression within a BS Schema. However, the variable may have an undefined

NOTE

The global scoping of variables is necessary due to the potential mismatch between hierarchi

element to a

upstream to

D a variable.

ced from any
alue, if it is

Cal structure of

the BSDand the hierarchicat structure of the BS schema. That is, itis often necessary 10 rerer 10 bitstream/

from a

separate part of the BS Schema.

XPath variables are declared and referenced with a qualified name.

BSD structures

When declaring an XPath variable with one of the BSDL-2 components and attributes listed above, the prefix
is resolved against the local namespace binding context of the declaring element (bs2:parameter or
bs2:variable) or the element containing the attribute bs2:assignPost or bs2:assignPre.

When referencing an XPath variable, the prefix is resolved against the local namespace binding context of the
element where the XPath expression is used.

NOTE It is therefore possible to declare a variable in another namespace than the target namespace of the schema.
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6.2 BSDL-2 attributes

6.2.1 bs2:nOccurs

Introduction

The bs2:n0ccurs attribute specifies the number of occurrences of a particle with a dynamic value, in
contrast to minOccurs and maxOccurs which use constant values. The number of occurrences is provided
as an XPath expression that is evaluated against the partially instantiated BSD.

Syntax
The bs2:n0O¢curs attribute is allowed for the particle components, i.e.:
— xsdfelement and xsd:group components, other than immediate descendants of xsa* schema;
and
— the model groups (xsd:all, xsd:choice and xsd: sequence).
Semantics
The bs2:n0Occurs attribute specifies the number of occurrences of a pardtiele. Its value is an KPath
expression that shall be resolved against the partially instantiated BS Description with the context node|set to

the parent ele

NOTE Sir

same compoent should be set so as to allow the full

xsd:minOccu
the generated

Example

The followin
slice groy

plus 1.

ment of the particle being instantiated and cast into an integer:

ce bs2 :n0Occurs is ignored by XML Schema, the values of £sd minOccurs and xsd:maxOccurs
range ‘of possible values. For example,
rs="0" and xsd:maxOccurs="unbounded" for a patticle with a bs2:n0Occurs attribute ensurg
BS Description will be schema-valid with respect to thesnumber of occurrences of the particle.

g example is taken from a BS Schema describing an AVC bitstream. The el
p_1id occurs multiple times, according to the value of pic size in map units mj

of the
writing
s that

brment
nusl

<xsd:sequ§g
<xsd:elqg
<xsd:elqd
max0cd
</xsd:seqy

nce bs2:if="slice group map type = 6">
ment name="pic sizg ih map units minusl" type="bsl:unsignedExpGolom
ment name="slice group id" type="bsl:unsignedExpGolomb"
urs="unbounded“. Bs2:nOccurs="avc:pic size in map units minusl + 1"/

ence>

b"/>

6.2.2 bs2:if

Introduction

attribute

The bs2:if
described by

Syntax

an XPath expression that is evaluated against the partially instantiated BSD.

The bs2:1if attribute is allowed for the particle components, i.e.:

and

36

the model groups (xsd:all, xsd:choice and xsd: sequence).

xsd:element and xsd:group components, other than immediate descendants of xsd: schema;
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Semantics

The bs2:1f attribute specifies a conditional expression on the occurrence of a particle component. Its value
is an XPath expression that shall be resolved against the partially instantiated BS Description with the context
node as the parent element of the particle being instantiated. If the equivalent Boolean value of the expression
is true, then the particle shall be instantiated. Otherwise, the particle shall not be instantiated. The
expression shall be reevaluated at each potential occurrence of the same particle.

NOTE Since bs2:1if is ignored by XML Schema, the values of xsd:minOccurs and xsd:maxOccurs of the same
component should be set so as to allow the full range of possible values. For example, writing xsd: minOccurs="0" and
xsd:maxOccurs="1" for a particle with a bs2:1if attribute ensures that the generated BS Description will be schema-
valid with respect to the number of occurrences (0 or 1) of the particle.

Example

The sequence in the preceding example is instantiated only if the numeric value of s1icey'group map type
is equal to 6. slice group map type is an XPath expression that selects a child of the [context node
(which is the parent of the sequence).

6.2.3| bs2:ifNext, bs2:ifNextMask and bs2:ifNextSkip attributes

Introdluction

The Bs2:ifNext, bs2:ifNextMask and bs2:ifNextSkip attribuies specify another test|to determine
whethler a particle is to be instantiated. Whereas bs2:1if specifies a test that relies on| downstream
pararIeters (anything that has already been parsed and instantiated in the BSD), the attribytes here test
upstregam bytes. This part of the bitstream has not yet been parsed, and its content is thenefore not yet
descr|bed in the BSD.

Syntax
The ps2:1ifNext, bs2:ifNextMask and bs@Z:ifNextSkip attributes are allowed for| the particle
comppnents, global elements and groups, i.e.:

-+ xsd:element and xsd:group.components; and

- the model groups (xsd:all, xsd:choice and xsd: sequence).

The H¥s2:1fNext attribute contains one or two strings conforming to the syntax specified in the Schema for
Schefa for BSDL-2 Extensioris.

The bs2:1fNext value shall be interpreted as either one or two big-endian byte-strings peparated by
whitespace. The fermat of each string shall be one of:

—+ hexadecimal format, optionally preceded by "0x";

—+-Sdinary format preceded by "0b"; or

— ASCII format, delimited at both ends by either single ( ‘) or double ( “ ) quotes. Allowed characters
are digits and upper and lower-case letters.

In the latter case, the character string is converted into a byte-string as follows: the left most character is the
most significant byte and each ASCII character is decoded according to its hexadecimal code. For example,
the character string "aA" is converted into the byte-string 0x6141.

The following constrains apply on the use of attributes:

— Dbs2:1ifNextMask or bs2:1ifNextSkip shall not be used without the bs2: i fNext attribute
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— When bs2:1fNext contains two strings:

— They shall represent the same number of bytes.

— The byte-value of the first string shall be less than or equal to the byte-value of the second string.
— Thebs2:ifNextMask and bs2:1ifNext byte-strings shall represent the same number of bytes.

The bs2:1ifNextMask attribute contains a hexadecimal value, which length in bytes must be equal to the
length of the value(s) of bs2:ifNext.

In XML Schelna, the xsd: element component refers to three cases:

— (globpl element declaration: the xsd:element component has a name attribute and is immediately
withjn xsd: schema

— loca| element declaration: the xsd:element component has a name attribute and-is not immediately
withjn xsd: schema

— elenment reference: the xsd:element has a ref attribute, which references an element deg¢lared
globplly

The bs2:iflNext, bs2:1ifNextMask and bs2:1lookAhead can beiused for any of the three g¢ases.
However, thgy shall not be simultaneously used in an element reference and in the corresponding global
element declaration.

The same rule applies to xsd:group.

Semantics

A BintoBSD parser shall instantiate a component having a bs2:1ifNext attribute according to the follpwing
process:

1) Mark the current position in the bitstream.

2) If the component has a bs2 {i fNextSkip attribute, consume the number of bytes indicated by the
valug of bs2:1fNextSkip.

3) Let K equal the value jof the subsequent n bytes of the bitstream, where n is equal to the length in
bytes of the bs2 : ifNext string(s).

4) If Ys2:ifNextMask is present, let X equal the bit-wise AND of X and the valte of
bs2| ifNextMask.

5) Reset the bitstream to the position marked at step (1)

6) The component shall be instantiated if X is greater than or equal to the value of the first string in the
bs2:1fNext attribute, and either bs2:ifNext does not have a second string, or X is less than or
equal to the value of the second string.

The additional run-time constraints applies:

— If a component with a bs2: i fNext attribute is encountered when the bitstream is not aligned with a
byte boundary, the BintoBSD parser shall signal an error.

NOTE When the stream contains emulation prevention bytes, as indicated by the bs2:removeEmPrevByte
attribute (see 6.2.5), BintoBSD shall test the bytes read from the raw bitstream, i.e. before removing the emulation
prevention byte.
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Example

The following example illustrates the use of the bs2 :nOccurs, bs2:1if and bs2:1ifNext attributes. The use
of bs2:n0Occurs and bs2:if attributes is similar to xsd:minOccurs and xsd:maxOccurs, i.e., it may
apply to xsd:element and xsd:group when they are not at the schema top level, xsd:sequence,
xsd:choice and xsd:all. On the other hand, the bs2:ifNext may also be used in a global element
declaration. In the example below, bs2:1ifNext is used in local element declarations (e1t1 and e1t2) and
in global element declaration (see e1t3), but cannot be used simultaneously in the global and local

declaration of the same element.

In the example below, the behaviour of the BintoBSD parser is the following:

The
instar
one o
and @
condi

IntoBSD starts by instantiating a rootElt. Since its content model IS an xsd:choice, |
tiate e1t1. Since the default value of xsd:minOccurs and xsd:maxOccurs is 1, it fries
ccurrence of it. For this, it first evaluates the boolean XPath expression given by the’bs
ompares the next bytes in the stream to the value FF01 given by the bs2:1ifNext att
ions are true, then an e1t1 is instantiated.

Other
value
FF02
as lo
perfo

wise, BintoBSD tries to instantiate e1t2 an indefinite number of occurrepces since the xsd
is set to unbounded. For this, it tests whether the next bytes in the stream correspond to
If yes, then an e1t2 is parsed, and BintoBSD successively instantiates further occurrence
:rg as the next bytes correspond to the FF02 sequence. In other terms, the test on the
med for each occurrence of e1t2.

Other
occur|
instar
valid

thoug
corres
numb
fails.

wise (neither e1t1 nor elt2 could be instantiated), BintoBSD tries to parse el1t3. Th
rences is given by the XPath expression of the bs2:nOccurs attribute which is eva
tiated DOM tree. Note that xsd:maxOccurs is sett0’unbounded so that the output des
vith respect to the schema. BintoBSD then instantiates e1t3 the corresponding number g
h the number of occurrences is fixed by bs2:nOccurs, the test on the next bytes
spond to the bs2:ifNext value FF03) is\performed for each occurrence. If the test is fal
er of occurrences has been reached, then the bitstream does not comply with the schema 3

If a o
acCcCor|
xsd:

and d

s2:1f or bs2:ifNext test is.specified for a particle, then its number of occurrences s
dingly. In an xsd:sequencejthe xsd:minOccurs should be set to zero in case the test
~hoice on the other hand;\the optional occurrence of the particle is already implicit in the g
pes not need to be specified by xsd:minOccurs.

then tries to
to instantiate
:1f attribute
ibute. If both

:maxOccurs
he sequence
5 of the e1t2
next bytes is

e number of
uated in the
Cription is still
f times. Even
(that should
se before the
nd BintoBSD

hould be set
s false. In an
ontent model

<?xm
<xsd

Il version="1.Q0")encoding="UTF-8"?2>

: schema xmlnsJxsd="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified"
targetNamespace="http://www.example.com/myNamespace"
xmlns:pref=" http://www.example.com/myNamespace "
xmlns:bsl="urn:mpeg:mpeg2l:2003:01-DIA-BSDL1-NS"
xmlns:bs2="urn:mpeg:mpeg21:2003:01-DIA-BSDL2-NS"

bs2:rootFElement="pref:rootkEl1t">

<xsd:element name="rootElt">
<xsd:complexType >
<xsd:choice>

<xsd:element name="eltl" minOccurs="0"

bs2:if="someBooleanXPathExpressionHere" bs2:ifNext="FF01">

<!-- type definition here -->
</xsd:element>

<xsd:element ref="pref:elt2" minOccurs="0"” maxOccurs="unbounded"

bs2:1ifNext="FF02"/>

<xsd:element ref="pref:elt3" minOccurs="0"” maxOccurs="unbounded"
bs2:nOccurs="somelIntegerXPathExpressionHere" />

</xsd:choice>
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</xsd:complexType>
</xsd:element>

<xsd:element name="elt2">
<!-- type definition here -->
</xsd:element>

<xsd:element name="elt3" bs2:ifNext="FF03">
<!-- type definition here -->

</xsd:element>

</xsd:schema>

6.2.4 bs2:rpotElement attribute
Introduction
In XML Schema, several elements may be declared globally, and there is no way to‘specify which of [these
shall be the rpot element of the document. In this case, the BintoBSD parser cannot determine which el¢ment
to instantiate|as the document root without additional information. The bs2: rootElement attribute attached
to an xsd:qchema component provides this information, specifying which ‘global element the BintoBSD
parser is to instantiate as the root.
Syntax
The bs2:ro¢tElement attribute is allowed for the xsd: schema component.
The attribute alue shall be equal to the qualified name of an element declared in the same schema docéiment.
Semantics
The value of the bs2: rootElement attribute shall.indicate the root element for the BSD. That is, BintpBSD
shall begin the instantiation of the BSD with the element indicated by bs2: rootElement.
Example
The followind example illustrates the usé of the bs2:rootElement attribute. XML Schema allows several
global elements, i.e., declared at the roet of the schema. While this has no impact on BSDL-1, this introfluces
an ambiguity ffor BSDL-2 since the BintoBSD Parser then does not know what is the root element to read from
the bitstream|. In case this indiCation is not provided by the application, the bs2:rootElement atfribute
should be aqded to xsd:scdhema to indicate the qualified name of the root element to be parsed. |n the
example belgw, the BintoBSD' parser will start by parsing the pref:eltl element.
<?xml verdion="1.0" 2>
<xsd:schemna

xmlns : x Sd=thttes/ Ly w3 —org /2001 ME-Sehenat

elementFormDefault="qualified"
targetNamespace="http://www.example.com/myNamespace"
xmlns:pref="http://www.example.com/myNamespace"
xmlns:bs2="urn:mpeg:mpeg2l:dia:2003:01-DIA-BSDL2-NS"
bs2:rootElement="pref:eltl">

<!-- Root element declaration -->
<xsd:element name="eltl">
<!-- and so on -->

</xsd:element>

<!-- Another global element declaration -->
<xsd:element name="elt2">
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<!-- and so on -->
</xsd:element>
</xsd:schema>

6.2.5 bs2:removeEmPrevByte attribute

Introduction

bs2:removeEmPrevByte specifies how to detect and remove any bytes that have been previously inserted
to pr vent-the—emulation—of-startcodes—li-is—the nqniuolnnl’ attribiite of o1 incsertEmPe Byte for the

BintoBSD parser (see 5.3.7).

Syntax
The 4s2: removeEmPrevByte attribute is allowed for the xsd: schema component!

It mugt contain an even number of hexadecimal strings.

Semgntics
The 4s2: removeEmPrevByte attribute specifies the removal of emutation prevention bytes.

For epch pair of hexadecimal strings, the first string specifies thexbyte sequence from which the emulation
byte ghould be removed and the second string specifies the byte)sequence that should be read {from the input
bitstream instead.

Wher the attribute is empty, no emulation prevention byte‘is discarded.

Example

In thg example BS Schema shown in 4.4.2, the bs2:removeEmPrevByte specifies that whenever the
"000Q03" byte-string is found while parsing the input bitstream, the last byte shall be identified as an
emulation prevention byte and discarded:

6.2.6 | bs2:defaultTreelInMemory; bs2:startContext, bs2:stopContext, bs2:partContext,
bs2:redefineMarker attributes

Introdluction

When parsing the input-bitstream, the BintoBSD parser progressively instantiates the BSD. |When XPath
exprepgsions are used.(e.g. in bs2:1f or bs2:nOccurs attributes), they are evaluated againsf this partially
instarjtiated BSD)_In practice, this requires the BintoBSD parser to store the instantiated BSP in memory
during the parsing process, which may have a significant impact on its performance when the BYD grows very
large.

Howegver,in some cases, it is sufficient to store only selected parts of the instantiated BSD which are required
by subsequent XPath expressions. Tn other cases, XPath expressions do not use location paths, (references
to elements or attributes) and thus the BSD is not required within the parsing process itself.

The attributes specified in this subclause can be used to identify the parts of a BSD that must be stored in
memory so they can be used in the evaluation of subsequent XPath expressions.

Syntax

The bs2:startContext, bs2:partContext and bs2:redefineMarker attributes are allowed for the
xsd:element component.

The bs2:stopContext attribute is allowed for the xsd:element and xsd:choice components.

The bs2:defaultTreeInMemory attribute is allowed for the xsd: schema component.

© ISO/IEC 2008 — Al rights reserved 41



https://iecnorm.com/api/?name=e2107edf6f9d6021a6ae2c3f796dc20f

ISO/IEC 23001-5:2008(E)

Semantics

The bs2:startContext attribute indicates that the element should be kept in memory as it is needed to

evaluate a fo

rthcoming XPath expression. If the element is conditional, the element will be kept in memory

after a positive evaluation of the condition.

Its value is an XPath expression that should be resolved in the in-memory stored BS Description as a string.

The resulting

string is used to identify the corresponding element.

When true, the bs2:partContext attribute indicates that the element should be kept in memory as it is
needed to evaluate a forthcoming XPath expression. If the element is conditional, the element will be kept in

memory after

a positive evaluation of the condition.

Note, this attiibute is typically used when the element is necessary in the location step of an XPath exprg

The bs2:st
resolved in th
must be remg

If the attribu
conditional.

If the attributg

Note, the bs
attribute.

The bs2:re

If the elemen

of the conditipn.

The bs2:re
resolved in th
existing ident

The bs2 :de]

boolean val
BintoBSD Pa

This attribute
XPath expres
not need sto

ssion.

pContext attribute lists XPath expressions and every appearing XPath expression-shodlld be
e in-memory stored BS Description as a string. The resulting strings identify the~elements that
ved from the memory.

e is used for an xsd:element, the attribute is always evaluated, éven if the elempnt is

is used for an xsd:choice, the attribute is evaluated after the evaldation of the choice.

D : stopContext attribute must be evaluated after the processing of any other context-related

efineMarker attribute associates a new identifier 10 a ‘previously identified element.

is conditional, the bs2: redefineMarker attribute is only processed after a positive evalpiation

ild be
is the

efineMarker lists couples of XPath expressions whereby every XPath expression sho
e in-memory stored BS Description, asa string. The first string evaluated of each couple
fier of the element and the second string evaluated of the couple is the new identifier.

efault
Is the

FfaultTreeInMemory provides an indication about the required memory for parsing. The d
e of True indicates that all:the elements should be kept in memory. A value of False sign3
rser that memory consumption may be optimized by using the context-related attributes.

may be also used-without context information. For example, when the BS Schema conta
sion or the XPath expressions used in the BS Schema do not use location paths, BintoBSD
ing the full BSD'in memory. This may be indicated by this attribute.

ns no
does

Example

The following exaniple of a BS schema for a fictive and simple coding format demonstrates the usage [of the
bs2:startJontext, bs2:partContext, bs2:stopContext, bs2:redefineMarker, and
bs2:defaullt™reeTnMemory

<?xml vers

ion="1.0" encoding="UTF-8" 2>

<xsd:schema targetNamespace="example"

xmlns:xs

d="http://www.w3.0rg/2001/XMLSchema"

xmlns:ex="example"

xmlns:bs
xmlns:bs

1="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS"
2="urn:mpeqg:mpeg2l1:2003:01-DIA-BSDL2-NS"

elementFormDefault="qualified" bs2:rootElement="ex:bitstream"
bsl:defaultTreeInMemory="false">

<xsd:include schemalocation="UnsignedIntegers.xsd"/>
<xsd:import namespace="urn:mpeg:mpeg2l:2003:01-DIA-BSDLO-NS"

schemaLocation="BSDL-0.xsd"/>

<xsd:import namespace="urn:mpeg:mpeg2l1:2003:01-DIA-BSDL1-NS"

42
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schemaLocation="BSDL-1.xsd"/>
<xsd:import namespace="urn:mpeg:mpeg2l1:2003:01-DIA-BSDL2-NS"
schemaLocation="BSDL-2.xsd"/>
<!-- Start element -->
<xsd:element name="bitstream" bs2:startContext="'bitstream'">
<xsd:complexType>
<xsd:sequence>
<xsd:element ref="header" bs2:nOccurs="1"/>
<xsd:element ref="frame" bs2:nOccurs="unbounded"/>
</xsd:sequence>
<xsd:attribute ref="bsl:bitstreamURI"/>
</xsd:complexType>
</ksd:element>
<!l- Definition of the header -->
<xpd:element name="header" bs2:partContext="true">
xsd:complexType>
<xsd:sequence>
<xsd:element name="height" type="b6"/>
<xsd:element name="width" type="be6"/>
<xsd:element name="color" type="b3" bs2:partContext="true"/>
</xsd:sequence>
/xsd:complexType>
</ksd:element>
<!}- Definition of a frame -->
<xpd:element name="frame" bs2:startContext=""'£frame'"
bs2:stopContext="Y,olI'dFrame"'">

xsd:complexType>
<xsd:sequence>
<xsd:element name="type" type="bdM" bs2:startContext=""'type'"
bs2:redefineMarker="'frame' 'oldFrame'"/>
<xsd:element name="ifTypelslM“type="xsd:unsignedByte"
bs2:1if="./ex:type=1" bs2:stopContext="type"/>
<xsd:element name="i1ifColpris2" type="xsd:unsignedByte"
bs2:1f="/exibitstream/ex:header/ex:color = 2" />
<xsd:element ref="stm&am"/>
</xsd:sequence>
/xsd:complexType>
</ksd:element>
<!Ik- Definition of,a.stream -->
<xpd:element name=%stream" bs2:startContext="'stream'">
xsd:complexFype>
<xsd:sequehce>
<xsdzelement name="length" type="'xsd:unsignedByte"
bs2:partContext="true"/>
Xsd:element name="payload">
<xsd:simpleType>
<xsd:restriction base="bsl:byteRange">
sTaTmTotatToT
<xsd:appinfo>
<bs2:length value="./ex:length"/>
</xsd:appinfo>
</xsd:annotation>
</xsd:restriction>
</xsd:simpleType>
</xsd:element>
<xsd:element name="stopByte" type="xsd:unsignedByte"
bs2:stopContext=""'stream'"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
</xsd:schema>

© ISO/IEC 2008 — Al rights reserved 43



https://iecnorm.com/api/?name=e2107edf6f9d6021a6ae2c3f796dc20f

ISO/IEC 23001-5:2008(E)

In this example, one can see the functioning of the different attributes and how they steer the BintoBSD
Parser. The impact of the attributes on the internal representation of the description is visualized in Figure 5.

(a), the internal representation of the description is given after having parsed a frame; in Figure 5
(b), the internal representation of the description is given before a payload element is parsed. The internal

representation of the description is small during the complete parsing process, i.e. it will not continue to grow
during processing which results in a constant memory consumption and a constant generation speed.

bitstream
bitstream |
header frame
header L L
color stream
—  color L
length
a) After having parsed a frame. b) Before a payload.element is parsed.

Figure 5 — Internal representation of the description by using context-related attributes.

6.2.7 bs2:13yerLength attribute

Introduction

Some coding formats define a hierarchical structure of data segments, where each data segment coptains
other data sggments and may provide information about its own length (in bytes). The bs2:1layerlLgngth
attribute enaples BintoBSD to parse the_bitstream in a hierarchical and selective way using this length
information.

For example| the ISO Base media*file format (ISO/IEC 14496-12) defines a hierarchy of boxes where| each
box has a hepder containing a feur-byte identifier of the box and a four-byte field indicating the box sizg. This
size is somet|mes required for-parsing the content of the box, e.g. when the box contains an indefinite niimber
of parameters (i.e. that should be parsed until the end of the box is reached).

The bs2:1layerLength parameter allows the length (in bytes) of a complex type to be specified.

Syntax
The bs2:1layerLength attribute is allowed for the xsd: complexType component.

Semantics

The bs2:layerLength attribute shall be interpreted as an XPath expression to be evaluated against the
partially instantiated BSD, with the context node set to the element being instantiated. The total length in bytes
of the descendants of the complex type shall be equal to the equivalent integer value of the result of the
expression.

Example

The following example implements a box from the ISO File format (ISO/IEC 14496-12). The total size of the
box is given by the size parameter. When the BintoBSD processes the xsd:complexType component, it
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evaluates the XPath expression contained in bs2:layerLength and creates a new layer for the input
bitstream with the indicated size. BintoBSD then parses the content of this complex type as if it was parsing a
new bitstream with the given size. In other words, the payload element is read until the end of this bitstream
layer.

<xs:element name="box">
<xs:complexType bs2:assignPre="size 0 32" bs2:layerLength="$size">
<xs:sequence>
<xs:element name="size" type="xs:unsignedInt"/>
<xs:element name="type" type="string4"/>
<xs:element name="payload" type="bsl:byteRange"/>

o s ool ano

/xs:complexType>
</ks:element>

6.2.8| bs2:assignPre and bs2:assignPost attributes

Introdluction

XPath expressions may contain literals (i.e. constants), location paths (i.€./réference to an elemgnt or attribute
conta|ned within the partially instantiated BSD) and variables (identified by a preceding 's' character). XPath
does hot provide a means for assigning a value to a variable, with must instead be done by the host language
(in this case, BSDL).

The Hs2:assignPre and bs2:assignPost attributes spe€ify how to assign a value to a varfable that can
be uskd later in an XPath expression during the parsing process.

The Hs2:assignPre attribute allows upstream data(i.e. that has not yet been parsed) to be assigned to a
varialjle. This is particularly useful when a conditional statement in bs2:1f tests the value of alfield that has
not ygt been parsed and is thus not present in the partially instantiated BSD.

The Ys2:assignPost attribute assignsthe value of the most recently instantiated element to a yariable.
In many cases, it is possible to avoid-the use of location paths in XPath expressions by using XRath variables
instedd that have been assigned\by’bs2:assignPre and/or bs2:assignPost. As explained in 6.2.6, XPath

locatipn paths require storing‘at least parts of the BSD for the expression evaluation. The use of XPath
varialjles therefore allows the memory consumption of BintoBSD to be reduced.

Syntax
The Ys2:assignRre attribute is allowed for the following components:

—+ xsdiacOmplexType

—+&sd:element and xsd: group components not immediately within xsd: schema,

— =xsd:all, xsd:choice and xsd: sequence.

It contains one or several triplets of string tokens where for each triplet the first token must be a non-colonized
name and the following two unsigned integers.

The bs2:assignPost attribute is allowed for the xsd:element component.

Semantics

The bs2:assignPre attribute assigns the lexical value of one or several bitstream fields indicated by their
offset and length to the indicated variables. It contains one or several triplets of string tokens. The first token
indicates the qualified name of the variable. The second and third tokens respectively indicate the offset and
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length in bits localizing the bitstream field. The offset is relative to the current cursor position. The bitstream
field is parsed as an unsigned integer value.

The variable assignment is performed prior the processing of the particle or complex type and prior the

evaluation of

potential bs2:1f or bs2:nOccurs attributes.

The bs2:assignPost attribute assigns the lexical value of the bitstream field that has been read to the
indicated variable. The attribute value shall specify the qualified name of the variable that is to be assigned

The variable assignment is performed after the processing of the element.

Example

In the BS Sc
bitstream an
reads the ne
the value to t
the bs2:1lay

The following
bs2:assign

|

ema shown in 6.2.7, the bs2:assignPre attribute specifies how to read a parameter rg

assign the value to the variable. When parsing the box element, the BintoBSD) parse
t 32 bits upstream as an unsigned integer (but without moving the parsing cursor)-and ag
he size variable. This variable is then used when evaluating the XPath expreSsion contai
- rLength attribute.

BS Schema snippet provides an alternative implementation of the sghema shown in 6.2.1
Post.

m the
r first
signs
ned in

using

<xsd:sequsg
<xsd:elq

<xsd:elqd
maxOcd
</xsd:seqy

nce bs2:if="slice group map type = 6">

ment name="pic size in map units minusl" type="bsl:unsignedExpGolomn
bs2:assignPost="n"/>

ment name="slice group id" type="bsl:unsignedExpGolomb"

urs="unbounded" bs2:nOccurs="$n + 1"/

ence>

6.2.9 bs2:bsdlVersion attribute

Introduction

This attribute
BSDL-2 valid

Syntax
The bs2:bs

Semantics

The bs2:bs
the version
component o

is the companion of bs1:bsdlVersion (5.3.8) and indicates the BSDL version with resp
ty.

1Version attributé)is allowed for the xsd: schema component.

11Vers iontattribute indicates the version of BSDL that the BS Schema conforms to and
f BinteBSD processor required. It is recommended to use this attribute in the xsd:sq
f the\BS Schema to allow a BintoBSD processor check whether it may process the BS Sg

ect to

hence
hema
hema

to parse a bit

tream.

The referred version is the value of the version attribute of the xsd: schema component of the Schema for
Schema for BSDL-2 Extensions.

NOTE A BS Schema may require different versions of BSDL with respect to BSDtoBin ad BintoBSD. For example, a
BS Schema may use BSDL-2 Extensions introduced in a recent version and require the corresponding version of
BintoBSD whereas the BSDL-1 Extensions still refer to a previous version and only require the corresponding version of
BSDtoBin. In other words, the versioning of a BS Schema may differ between BSDL-1 and BSDL-2. This is why two
different attributes bs1:bsdlVersion and bs2:bsdlVersion are specified.

Example
The example shown in 4.4.2 indicates that the BS Schema conforms to this version of BSDL (ISO/IEC 23001-5).
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6.2.10 bs2:requiredExtensions attribute

Introduction

The bs2:requiredExtensions attribute is the companion of bsl:requiredExtensions. It indicates
what extension datatypes are required to run successfully the BintoBSD parser using the BS Schema.

NOTE Some extension datatypes may be required for BintoBSD, but not for BSDtoBin.

bsl

:requiredExtensions and bs2:requiredExtensions are both required.

Syntax

The

This is why

be2t—recuiredisctensions—attribute-is-allowed forthe sccd - cchamo comnonent
EE-a—acacr— o RS0+ < S—=aHOWee1oA S = FRPORBA-

Semantics

The

Hs2:requiredExtensions attribute indicates the user-defined datatypes required-by this

Its value is a list of URIs. Each URI indicates either a single datatype or a library of datatypes. In

it con

The

s2:requiredExtensions provides additional information in a BS-Schema, but does

normative behaviour of the BintoBSD parser. The behaviour of a BintoBSD-parser is not speci
implementation of the referenced datatypes is not available.

Example
See gxample in 5.3.5.

6.3

BSDL-2 facets

6.3.1| bs2:length facet

Introdluction

The

bs2:1ength facet has the same-\functionality as xsd:length (i.e. constraining the

datatype), but its value is resolved dynamically via an XPath expression.

Syntax

The

Hs2:1length facet may be used to restrict any of the following datatypes:
—+ xsd:string; xsd:normalizedString,
—+ xsd:héxBinary, xsd:base64Binary,

—+ bsli:ibyteRange,

BS Schema.
the first case,

ains a fragment identifier pointing to datatype name itself. In the second case}.it identifies the library.

not imply any
ied when the

length of a

ol . #v«irngT‘T‘L—"l ENT Bbol . #v«irngT‘T‘L—"l GRENT bol - #v«irngT‘T‘L—"l GILENT beol .ot
g 5 g 5 g 5 g

ingUTF8NT,

bsl:stringUTF16, bsl:stringUTF16BE, bsl:stringUTF16LE, bsl:stringUTFS8

or the xsd:1ist component.

The

additional constraint applies on the use of bs2:1ength:

— A Dbs2:length facet shall not occur on a type that also declares a x
bs2:startCode or bs2:endCode facet on the same type or any of its base types.
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Semantics
The bs2:1ength facet shall be interpreted as an XPath expression, resolved against the partially instantiated

BSD, with the context node set to the element being instantiated. The equivalent integer value of the
expression shall be used as the length of the data type.
The unit of length depends on the datatype:

— For string data types, the unit of length is characters;

— For the all other types (xsd:hexBinary, xsd:base64Binary and bsl:byteRange)the unit of
length is bytes;

— For gerivation by list (xsd: 1ist), the unit of length is items.

NOTE While the number of characters and the number of bytes may be equal in some cases, this(is not alwhys so
and depends gn the character encoding of the datatype.

NOTE ThEe semantics of bs2: length is similar to that of xsd:1length. The difference’is that the latter prpvides
a static integer|value, whereas the former provides an expression that is resolved to an integer dynamically.

Example

The following example is another way of implementing a file format box (See’also 6.2.7). The bs2:14ngth
facet specifiep the size of the bs1 :byteRange datatype as the value of the size element.

<xs:elenlent name="box">
<xs:cdmplexType>
<xs:sequence>
<xqs:element name="size" type="xs:unsignedInt"/>
<¥ys:element name="type" type="stridgd"/>
<¥s:element name="payload" type="payloadType"/>
</xq:sequence>
</xs:domplexType>
</xs:elgment>

<xs:simgleType name="payloadlgpe">
<xs:rgstriction base="bsl:pyteRange">
<xs:annotation>
<Hs:appinfo>
<bs2:length value="../size - 8"/>
</lxs:appinfo>
</xd:annotatien>
</xs:Hestrictiom>
</xs:simpleType>

6.3.2 bs2:bitLength facet

Introduction

Whereas the bs2:1ength facet constrains the size in bytes of datatypes such as bsl:byteRange or
xsd:hexBinary, the bs2:bitLength facet constrains the size in bits of an unsigned integer. In other
words, it can describe an unsigned integer that is encoded on a dynamic number of bits.

Syntax
The bs2:bitLength facet may be used to restrict any of the following datatypes:

— xsd:unsignedLong, xsd:unsignedInt, xsd:unsignedShort and xsd:unsignedByte
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Semantics

The bs2:bitLength facet shall be interpreted as an XPath expression, resolved against the partially
instantiated BSD, with the context node set to the element being instantiated. The equivalent integer value of
the expression shall be used as the length in bits of the data type being restricted.

When instantiating an element that is restricted by bs2:bitLength, a BintoBSD parser shall add an
xsi:type attribute to the element, with a value corresponding to one of bs1:b1 ... bs1:b32, according to
the number of bits assigned to the element. The behaviour of BintoBSD is not specified if the resulting value
is greater than 32.

NOTE BSDtoBin is agnostic about the BSDL-2 extensions and therefore ignores the bs2:bitLength facet. This is
why theumberofencoding bitshasto be specified withthe xS type attribute and oS b1 ... bSL: 03
Example

The following example describes the frame num field of an AVC bitstream. The'length of this field is
comppted from 1log2 max frame num minus4, which is in a prior part of the bitstream.

<xpd:simpleType name="frameNumType">
xsd:restriction base="xsd:unsignedLong">
<xsd:annotation><xsd:appinfo>

<bs2:bitLength value="$sliceSPS/avc:log2 max~frame num minus4 +|4"/>
</xsd:appinfo></xsd:annotation>
/xsd:restriction>
</ksd:simpleType>

6.3.3| bs2:startCode and bs2:endCode facets

Introxluction

In some coding formats, a data segment is.read until a start code a found. A start code cons|sts of one or
more | byte-sequences that indicate the start of a new data segment. For example in ISQ/IEC 1449-10
(Advgnced Video Coding), the content.of @ NALUNnit is read until the start code 0x00000001 ig seen (which
indicgtes the start of the subsequent, NAL Unit).

Similgrly, an end code indicates the end of the current data segment; in this case, the byte| sequence is
included in the data segmentbeing parsed.

Syntax
The 4s2:startCoder and bs2 :endCode facets may be used to restrict any of the following datatypes:

—+ xsduhexBinary, xsd:base64Binary

—Sbsl:byteRange

The value of either facet shall conform to the syntax specified in the Schema for Schema for BSDL-2
Extensions.

Additionally, the value of the bs2:startcode and bs2:endcode facets shall conform to the same syntactical
constraints as the value of the bs2: i fNext attribute (see subclause 6.2.3).

NOTE A startCode or endCode may be specified using hexadecimal, binary or string format, and may contain a
single value, or two values that are interpreted as a start code range (respectively end code) as for the bs2:1ifNext

attribute (see subclause 6.2.3).

Several bs2:startCode and bs2:endCode may be used to constrain a single datatype.
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The additional constraint applies on the use of bs2:startCode and bs2:endCode:

— A bs2:startCode or bs2:endCode facet shall not occur on a type that also declares a

bs2

Semantics

:length or xsd:length facet onthe same type or any of its base types.

The bs2:startCode facet shall be interpreted as a sequence of bytes (or a range of sequences) that
denotes the start of the succeeding element.

The bs2:endCode facet shall be interpreted as a sequence of bytes (or a range of sequences) that denotes
the end of the_current element

A BintoBSD parser shall append data to the current element until any of the declared bs2:staxtCq
bs2:endCode sequences are read from the bitstream. In the latter case, the sequence shall al
appended to fhe current element.

NOTE
attribute (see

prevention bytg.

Example

In the followi
up to but exc

Wihen the stream contains emulation prevention bytes, as indicated by the bs2:removeEmPre

.2.5), BintoBSD shall test the bytes read from the raw bitstream, i.e. before removing the em

ng example, the Raw Byte Sequence Payload (RBSP) Type.ffom AVC contains all of the
uding the start code of the following type, which has the valtie 00000001.

de or
50 be

yByte
Lilation

bytes

<xsd:sinf
<xsd:1
<xsd

<b

</x9
</xsd:
</xsd:si

pleType name="rbspType'">
estriction base="bsl:byteRange">
rannotation><xsd:appinfo>
s2:startCode value="00000001"/>
d:appinfo></xsd:annotation>
restriction>

mpleType>

6.3.4 bs2:escape and bs2:cdata facets

Introduction

As is the cas
particular, an
as mark-up ¢
xml box of IS
this box as a
formed. To &
CDATA (char

e for any XML document, a BSD has some constraints with respect to allowed characts

haracters. Thissmay be an issue when a bitstream contains an XML document. For examp
O/IEC 11496212 (ISO Base Media File Format) contains an XML document. If BintoBSD g
string, this)will appear as mark-up characters in the resulting BSD, which may not then bg
ddress_this issue, the bs2:cdata indicates that the parsed string should be embedd
acter-data) in the resulting BSD.

rs. In

XML element cannot contain characters such as '<' or '>' since these characters are interpreted

e, the
arses

well-
bd as

Another potential issue is the presence of control characters (such as carriage return or line feed) in a parsed
string. These characters are platform specific and may be altered when the BSD is edited or transformed. To
avoid this, the bs2 :escape indicates that ISO control characters need to escaped by a character reference in
the instantiated BSD. A character is considered to be an ISO control character if its code is in the range
"\u0000' through "\u001F" or in the range '"\u007F" through "\u009F". For example, the sequence carriage
return/line feed will be instantiated as "s#x0D; &#x02;". Note that, escaped or not, characters must be part of
the allowed character set of XML. For example, the NULL character (\u0000) is forbidden in XML.
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Syntax
The bs2:escape and bs2: cdata facets are applicable to the following datatypes:

— xsd:string, xsd:normalizedString

— bsl:stringUTF16NT, bsl:stringUTF16BENT, bsl:stringUTF16LENT, bsl:stringUTF8NT,
bsl:stringUTF16, bsl:stringUTF16BE, bsl:stringUTF16LE, bsl:stringUTFS8

Additionally, these facets shall not be used together for the same datatype.

Semantics

The bs2:escape facet indicates BintoBSD that control characters shall be escaped ascXML character
refergnces in the output lexical value.

The Ys2 : cdata facet indicates BintoBSD that the output lexical value shall be marked as ‘charagter data, i.e.,
encapsulated in "<! [CDATA["and "] ]>".

NOTE| These facets address two different constraints: bs2 : escape escapes the €ontrol characters which encoding
may bk platform-specific. The bs2 : cdata facet escapes strings that may contain XML mark-up characters

Example

For ekample, with the bs2:escape facet, a line feed character read’ in the bitstream should|be output as
"&H#xUA;".

With the bs2: cdata facet, BintoBSD will instantiate the xmibox of a file format as in the BSD gnippet below.
The XML document that was contained in the xml box is/instantiated as CDATA string in the BSP, so that the
BSD is well-formed.

<xml

<sfize>11960</size>

<type>xml </type>

<vprsion>0</version>

<fllags>000000</flags>

<bpxData><! [CDATA[<?xm]l vexsion="1.0" encoding="UTF-8"?>
<!-=Yand so on..-->]]</boxData>
</xmfl>

6.4 (Other BSDL-2-schema components

6.4.1| bs2:ifUnion component

In some€ading formats, the datatype of an element depends on another parameter. For examgle in ISO/IEC
14496- o= i i i value of the
video object layer verid parameter.

XML Schema allows a choice between several datatypes to be specified via the xsd:union component. The
bs2:1fUnion component provides conditional statements for each of the possible datatypes so that
BintoBSD can determine which type should be instantiated.

Syntax

The bs2:ifUnion component shall be placed as the child of a xsd:annotation/xsd:appinfo
combination under an xsd:union component.

The number of bs2:1fUnion schema components used within an xsd:union component shall be smaller
than or equal to the number of member types of the xsd:union.
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Semantics

The value attribute of the bs2:ifUnion component shall be evaluated as an XPath expression with the

context node

set to the element being instantiated.

A BintoBSD parser shall follow this process in deciding which type to instantiate from an xsd:union

component:

attribute, followed by anonymous type children, if any,

=1.

Let the member types be numbered from 1, beginning with types specified by the memberTypes

2) Leti
3) Ifi3
the
4) The
Boo
5) i=i
6) Ifi>
7) Gotq

the number of bs2:1fUnion descendents of the xsd:union, then the element type\sh
th member type. End.

value expression of the ith bs2:ifUnion shall be evaluated as specifiednIf the equi
ean value is true, then the element type shall be the ith member type. End:

+ 1.
the number of member types, then the element type shall be the-first member type. End.

(3).

Unless an amponymous type is instantiated, a BintoBSD parser shdll place an xsi:type attribute g

instantiated e

Example

The Video O
bits, depend
video objg

This may be
is defined as
and the test i

Note that thi
constraining 3

lement, with a value equal to the qualified name of the.instantiated type.

bject Layer of ISO/IEC 14496-2 uses a parameter named sprite enable, which is one
ng on the value of another parameter video object layer verid (one bit I
ct layer verid 1, two bit long @therwise).

mplemented by a single element-sprite enable declared in the BS Schema with a typ
A xsd:union between bs1 BT and bs1:b2 (built-in types of 1 and 2 bit long unsigned inf|
5 defined as the XPath expression mp4:video object layer verid 1.

5 example could alse\be implemented without xsd:union, but with a bs2:bitLength
rsd:unsignedByite.

all be

Valent

n the

Dr two
ng if

e that
eger),

facet

<xsd:elemq
<xsd:sinf
<xsd:y
<xsd

<X

nt namesMsprite enable">

pleType>

nionememberTypes="bsl:bl bsl:b2">
:annotation>

sd¢appinfo>

</
</xs
</xsd:

DsZ:irunion value="mp2:video oObject layer verid = I
xsd:appinfo>
d:annotation>

union>

</xsd:simpleType>
</xsd:element>
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6.4.2 bs2:parameter component

Introduction

The bs2:parameter component assigns a constant value to an XPath variable that can be used later in
XPath expressions (see also 6.2.8).

This element is similar to the parameter element in XSLT.

Syntax
The bs2:parameter component shall be placed as the child of a xsd:annotation/xsd:appinfo

' pu | 2 2 4
combjmationtmder-an—=<sdrschem component:

Semg3ntics
The Ys2:parameter component declares an XPath variable and assigns a constantrvalue tolit. This value

may be overridden at run-time by a value provided by some other means (e.g., by-command ling). The name
attribte indicates the qualified name of the variable.

Example
The fpllowing BS Schema snippet shows how to assign a constant value/(here, the string "0")|to the XPath
variajle smyParam. This variable may be referenced in subsequent XPath expressions. Notg that as with
other [XPath expressions, the type of the variable is dynamic: it is dependent on the context in whjch it is used.

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

<xs:pchema elementFormDefault="qualified"
xmllns:xs="http://www.w3.0rg/2001/XMLSchemra"
xmllns :bs2="urn:mpeg:mpeg2l:2003:01-DIASBSDL2-NS">

<xp:annotation>

xs:appinfo>

<bs2:parameter name="myParam'">0</bs2:parameter>
/xs:appinfo>

</ks:annotation>

</xsl| schema>

6.4.3| bs2:xpathScript component

Introdluction

XPath allows forthe use of functions that are not defined by its core library, but (as with variableg) provides no
syntak for their declaration. A BS Schema may therefore use such functions in XPath expressions, but without
a meTns forffunction declaration, such a BS Schema is no longer interoperable.

If a BintoBSD parser supports ECMAScript, it is possible to provide an implementation of extension functions
as a script included in the BS Schema itself, preserving full interoperability.

The bs2:xpathScript component acts as a wrapper for embedding the script implementation of the
extension function.

NOTE BSDL does not mandate the support for script implementation for XPath extension functions, but Annex A
specifies an optional mechanism for ECMAScript implementation.

Syntax

The bs2:xpathScript component shall be placed as the child of a xsd:annotation/xsd:appinfo
combination under the xsd: schema component.
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Semantics

The bs2:xpathScript element provides a wrapper for scripts associated to extension XPath functions for
the BintoBSD parsing process.

NOTE Other than the optional Annex A, the use of bs1:script elements is not normatively defined.

Extension functions declared within an bs2:xpathScript component shall inherit the target namespace of
the schema in which the bs2 : xpathScript component is instantiated.

Extension function references within an XPath expression must have a prefix in order to distinguish them from
the XPath core functions library. The prefix is resolved against the local namespace binding context in the BS
Schema where this expression is used

Example

The examplge below shows how to specify an XPath extension function in a BS Schema” using the
bs2:xpathdcript component. Note that the bs2:10g2 () function is actually natively defined by B$DL-2
(see 6.1.5), ahd would not need to be defined as a script.

The 1log2 ()| function is defined in the bs2:xpathScript component and is referenced in the KPath
expression uged in the bs2 :bitLength facet via its qualified name p:1og2 ().

<?xml verdion="1.0" encoding="UTF-8"?2>

<xs:schemg elementFormDefault="qualified" targetNamespace="urn:example:myNS"
xmlns:pA"urn:example :myNS" xmlns:xs="http://www.¥3.0rg/2001/XMLSchema"
xmlns:bg2="urn:mpeg:mpeg21:2003:01-DIA-BSDL2-NS3!'>

<xs:anndtation>

<xs:agpinfo>

<bs2:xpathScript><! [CDATA [

function log2 (operand) {

return Math.log (operand) /Math.log(2) ;
}
]|1 ></bs2:xpathScript>

</xs:dppinfo>
</xs:anrotation>

<xs:simgleType name="myTLype">
<xs:rgstriction base=t'xs:unsignedInt">
<xs:annotation>
<Hs:appinfo>
<bs2:bithkength value="ceiling (p:log2 ($someVar))" />
</lxs:appinfo>
</xdq:annetation>
</xs:Hestlciction>
</xs:sinpléType>
</xs:schena

6.4.4 bs2:variable component (optional feature)

Introduction

This component allows a BS Schema to declare variables that may be subsequently referenced from within
XPath expressions. In particular, variables may be used to simplify XPath expressions by replacing Node-
tests with variable references. This can enhance the readability and execution speed of the expression.

NOTE This component is an optional feature, i.e. a BintoBSD parser is not required to implement it. However, when it
does, it shall conform to this subclause.
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Syntax

The bs2:variable component shall be placed as the child of a xsd:annotation/xsd:appinfo
combination under an xsd:element component.

Semantics
The value of a variable shall be one of the following:

— Ifthe position attribute is present, a Node-set;

— If the value attribute is present, the result of evaluating the value expression; or

-+ The current instantiation of the element node on which the variable is declared, otherwide.
The rjame attribute indicates the qualified name of the variable.

The yalue attribute shall contain an XPath expression which shall be evaluated against| the partially
instarjtiated BSD, relative to the current instantiation of the enclosing element. The result pf the XPath
exprepsion shall be stored as the partial-value of the variable being declared.

If the|value attribute is not present, then the partial-value of the variablé shall be the elemernt node being
instarftiated.

The position attribute shall contain an XPath expression which shall be evaluated againsi the partially
instantiated BSD, relative to the current instantiation of thelenclosing element. The XPath expression shall
resolje to a strictly positive integer.

NOTE]|In other words, the first position within a variable nodésset is 1.

When the position attribute is present, the value ¢fithe variable shall be a node-set. The partial-value indicated
by the value attribute shall be stored in the pgsition indicated by the result of the position exgression.

If the |partial-value is a node-set with more than one item, then the items in the partial-value are|stored within
the vihriable node-set in consecutively increasing positions, beginning with the result of tHe position
expression.

If the |position attribute is not"present, then the value of the variable shall be the partial-valug indicated by
the value expression.

Example

The g¢xample below shows how to declare an XPath variable in a BS Schema using the bsp:variable
comppnent. This variable is then referenced in an XPath expression.

<elepeht"name="elementA" type="elementAType">
<ahnetation><appinfo

<bs2:variable name="aVariable" position="2" value="./text () * 27/>
</appinfo></annotation>
</element>

<element name="elementB">
<complexType>
<sequence>
<element name="elementC" type="elementCType" bs2:if="$aVariable[2] = 3"/>
</sequence>
</complexType>
</element>
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6.5 Schema for Schema for BSDL-2 Extensions

<?xml version="1.0"7?>

<!-- Bitstream Syntax Description Language ISO/IEC 23001-5 -->

<!-- Schema for Schema for BSDL-2 extensions -->

<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:bs2="urn:mpeg:mpeg21:2003:01-DIA-BSDL2-NS"
targetNamespace="urn:mpeg:mpeg21:2003:01-DIA-BSDL2-NS"
version="ISO/IEC 23001-5" i1id="MPEG-B-BSDL-2.xsd">

<annotatyrem
<docunfentation>
Schgma for Schema for BSDL-2 extensions
Thig schema introduces new language constructs to be added to XML. Schemp
thrqugh its two extension mechanisms:
- |lattribute with non-schema namespace
- lappinfo
The |attributes and elements declared in this schema are therefore
**ngt** validated by XML Schema !!
</docymentation>
</annotation>

BSDL Attributes ==
FHEHEH A HH AR -
<attribyte name="nOccurs" type="bs2:xPathExpression"/>
<attribyte name="if" type="bs2:xPathExpressign"/>
<attribyte name="ifNext" type="bs2:oneOrTwoValues"/>
<attribyte name="ifNextMask" type="hexBinary"/>
<attribyte name="ifNextSkip" type="unsignedShort"/>
<attribyte name="rootElement" type="QName"/>
<attribyte name="removeEmPrevByte" ‘fype="bs2:hexBinaryStrings"/>
<attribyte name="defaultTreeInMemory" type="boolean" default="true"/>
<attribyte name="startContext" type="bs2:xPathExpression"/>
<attribyte name="partContext" - -type="boolean" default="false"/>
<attribyte name="redefineMarker" type="Dbs2:xPathExpression"/>
<attribyte name="stopContext" type="bs2:xPathExpression"/>
<attribyte name="layerLeéngth" type="bs2:xPathExpression"/>
<attribyte name="assignPBre" type="NMTOKENS"/>
<attribyte name="asgignPost" type="QName"/>
<attribyte name="bsdlVersion" type="string"/>
<attribyte name="requiredExtensions" type="bs2:anyURIList"/>

&l == ##j################################# ==%

SRR i E 2 i i

<l-—= BSDL Facets ==>

S e i o i i i i
<element name="length" type="bs2:numFacet"/>

<element name="bitLength" type="bs2:numFacet"/>
<element name="startCode" type="bs2:startCodeFacet"/>
<element name="endCode" type="bs2:startCodeFacet"/>
<element name="escape" type="bs2:booleanFacet"/>
<element name="cdata" type="bs2:booleanFacet"/>

<= H#EHHFHFHAHA AR >
L[== BSDL Schema Components ==
<= H#EHHFHFHAHA AR >
<element name="ifUnion">
<complexType>
<complexContent>
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