INTERNATIONAL ISO/IEC
STANDARD 23001-5

First edition
2008-02-15

Information technology — MPEG systems
technologies —

Part 5:

Bitstream Syntax Description Language
(BSDL)

Technologies de l'information — Technologies des systémes MPEG —

Partie 5: Langage de’description de la syntaxe bitstream (BSDL)

Reference number
ISO/IEC 23001-5:2008(E)

1SO|IEC
g g © ISO/IEC 2008



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

ISO/IEC 23001-5:2008(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2008

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax + 4122749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO/IEC 2008 — Al rights reserved


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

ISO/IEC 23001-5:2008(E)

Contents Page
[0 =1 Yo Y o N v
11 4o Yo 10T 4 o o S Vi
1 £ T2 o - Y SRR PSRPTTTRPRURR € 4 PR 1
[\ oY 4 0 F= TRV T 5 LY =Y =Y g o Y= N N S 1

Terms, definitions and abbreviated terms ...........coooveviiiiii i Y ash e e e e e seen e e feenenennnes 1

1 Terms and definitioNS.........ccceveeiieiii i er e e e s e e e s e s e e sETae e Yennnnnnnnnnrenee deenennnnnns 1
.2 Abbreviated terms ... e e e g e e s e mnm s eneeeneeneednnnnanens 2
Schema doCUMENES .........cooeieiiii e e s e s e re s e e e s e s e s e ee e e eeereseseeseesesssesasees bonnnnnensnnnnnnnnnnnnnnres deenennnnnns 2

1 (7= o 1= - | P S AP UUUNR ISR 2
.2 Use of prefixes in this specification ............cccoooriiiiicccc e A e e 2
.3 XML, Schema, XML Schema OVerview...........eeeeeemennneneneness b desssssssssssfosssssnnne 3
.4 BS Description, BS Schema, BSDL ........... e Saradbe s ssssssssssssssssssssssssssssssssses foessssnnnns 4
10 0 TR = 25 T o] 4 1 o1 e o . Y AT 4
10 W72 = 10T o 7Y o ¢ T USRI SN 5
I = 1. 1 I U S 7
.4.4 BSDL parsers: BSDtoBin and BintoBSD................ieiiiiiiiiccccsecrrnen s sssssssssesesesssssssssssessssssssss Josscenennns 8
4.5 Advanced use of BS DeSCIPLIONS ........cccoereepee A i s ccssserr s e s s s sssnse s e s s ssssssssmnmessnees fossssenes 10
.5 Examples of applications for BSDL .........cccccueederiiiiiiicccccsecrre s ssssssssssssess s sssssssssssessssssssssssssne feesesesen 1
.6 Relation with ISO/IEC 21000-7 .........cccereeee i eiannnnrrrrrrrrsrsrssasasasssssssassesssssssssssssssssseesesereresesseeres ferssssens 1
(=357 01 I =T Lo I8 =357 o =7 o Y S 12

.1 Constraints on BS Descriptions....... s e smme e e 12
.2 Datatypes in BSDL........ccoiiiiiii i ass s s s s s sane s s 13
I TR © V- V1 U I 13
2.2  Extension datatypes...........c.fiii e e 13
I T o T - 3 U UUOUNII I 13
2.4 Simple type derivation. ... e e mnmn e e e sns e e 14
.2.5 XML Schema built-incdatatypes supported by BSDL.............cccoccmiirirrccccsmeeererensscccssseeeesesss forssnnens 14
2.6 BSDL built-in datatyPes ........ccccciicmmiiiiiiircccceecrrrr s snne e nmne e e e e essnss s nmnenene frannenes 15
.3 =35 1 I =Y o T =30 S 18
B O @ V7 VT S 18
.3.2  bs1:ignore attribute .........ccco oo 19
.3.3  bs1:bitstreamURI attribute...........cooemeeei e e e ense e e 20
.3.4 bs1:addressUnit attribute ... e 21

I TS T o T3 [ oo Yo (=Y o 1 4 o LU - USRI I 22
.3.6 bsdrequiredExtensions attribute ... e 23
.3.7 bs1:insertEmPrevByte attribute............ccccocimiiiiiin e 24
3.8\ _"bs1:bsdIVersion attribute ... rrrrs s e e s e e n e e e reenmnnnessenaees 25
.4 0TS 3g BT o T o A= (=T 1T o PR RN 26
5.5 Schema for BSDL-T EXtE@NSIONS .......ccccevveiiieeeeiiirereseseesssessssssssssesssssessesseeessesesesesssssssssssssssssssssnsnsnnrenes 26
5.6 Bitstream generation with BSDOBIN.............c..iiiiiiiiiccceccrrr s ssss s e s s samn e e e e e s e nan 32
£ e B o o o111 o e I3 Lo T [ 32
6 BSDL-2 and BiNtOBSD.........ccccirrrrrrrrrrrrrrrrrrrrsssssssssssssssssssassssssssssssssssssssssssssssssssseseesesesssssssnssnns 33
6.1 OVEBIVIEW ....cceeeeeeeeeeeeeseeeee e e e eeseeeeeeeeeeeseeseeeeeeeeeeeeeeeeeeeeeaeeeaeaeeeeeeeaeaneeeeenasenesananssnnesnnennnnsnnnnnenenenennnenenennnnnes 33
700 1 TR 143 Yo LW T2 4o Yo 10 PPN 33
6.1.2 Annotation mechanisms of XML Schema ...t 33
0 0 S - Vo - £ 34
L0 T D 4 2 14 T3 4 o] (=TT (oY o 1= 34
6.1.5 bs2:10g2() XPath fuNCLION ........cceiiiiiii e ———— 35
6.1.6 XPath variables assSignment ... —————————————— 35

© ISO/IEC 2008 — Al rights reserved iii


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

ISO/IEC 23001-5:2008(E)

6.2 BSDL-2 attribULES ...cceeeiiicecciei i r s e e e e s n e e e e e e nm e e e e e e ee s nnne e e neeennnanan 36
L0720 B « = 4 0 T o 1] 3 SRR 36
6.2.2  bS2:if @tIFDULE ...cceeeeee e n e s s emn e e e e e sa e nnnnnes 36
6.2.3 bs2:ifNext, bs2:ifNextMask and bs2:ifNextSkip attributes ........cccccoiriiciiieii e 37
6.2.4 bs2:rootElement attribute ............cooooiiiiiii i ——————————————————— 40
6.2.5 bs2:removeEmPrevByte attribute ... —————— 41
6.2.6 bs2:defaultTreeInMemory, bs2:startContext, bs2:stopContext, bs2:partContext,
bs2:redefineMarker attributes.......... ... ———
6.2.7 bs2:layerLength attribute ... ———————
6.2.8 bs2:assignPre and bs2:assignPost attributes.............ccccocvriiiiiiiiiiciini
6.2.9 bs2:bsdlVersion attribute.............ooor oo erenen g
6.2.10 bs2:requiredExtensions attribute................oomiiiiiicciii e e
6.3 EST B L - o - - O OSTPRRURRRRRP - S SO
6.3.1  Bs2:length facet.........ccceeiiiii s mn e e e s s e e e e e e s Eane da emmn e e
6.3.2 Bs2:bitLength facet ... s e s e Ce s e e
6.3.3 bs2:startCode and bs2:endCode facets .......ccccccviiiiiiimmrriiiiin s sserr e s e e e e e
6.3.4 bs2:escape and bs2:cdata facets.......ccccceccvccrriiiiiiccccccrr e e B e e
6.4 Dther BSDL-2 schema COMPONENES..........ciiiiiiiiicccicriiri s ccsssnr e e e e ss s sssnee e sns e es Mo sannne s e s s sesssssnnnns
6.4.1  Bs2:ifUNIion cOMPONENt............ e nrscrmenr e smne s e e s e e s s sos Busd e s s e e e
6.4.2 DBs2:parameter COMPONENL ... e sssmnr e e ee s e A B e e e s e e s s s smmn e e e e e e s mmmnnes
6.4.3 DBs2:xpathScript COMPONENt.......... . sme e e e
6.4.4 bs2:variable component (optional feature) ..o S ——————
6.5 bchema for Schema for BSDL-2 EXteNSIONS.........cccccoiiiiiiiccccaamtbe e cemmen e mnn e
6.6 BINtOBSD ParSer ... icicirrcrcirrirrrrrrrrsrrrssssssssssssssssss s s ss s s s s s s s s e s s s e e se s e s e s e s e e e e e s e e e s e e e e e e e e e e e e e nan
L2020 TR o e o =X g e T o T [ U
6.6.2 BSDL-2 validity of BS SChemas.........ccciicciiemiiiriiiiccccnces e Ko sssnnnnesessssssssssssssessssssssssssnsmsssssesssssnnenes
Annex A (normative) ECMAScript implementation of extension'datatypes..........cccoccvvernverenencnceeene,
A1 (03 =Y T R
A.2 SDL-defined ECMASCript fUNCLIONS ........comiiiii S ss e sssn e e e s s mn e e e e e e e mnnes
Annex B (informative) Non-normative feature for BSDL ............ e
B.1 | 911 o T [T T o2 { T o X S
B.2 on-normative BSDL-1 attribute ..........c 0 e —————
B.2.1 bsli:implementation attribute........... 0.
B.3 chema for non-normative BSDL-1.EXt€NSIONS .......cccoiiiiiiiiiiiiic e e
B.4 on-normative BSDL-2 attributes.............coooo i
B.4.1 bs2i:debugMsg, bs2i:debugBool, bs2i:debugint, bs2i:debugNumber and bs2i:debugStr
L] 0T =
B.5 chema for non-normative BSDL-2 EXt€NSIONS .......cccoviiicciieciiiiiin i cererr s ssnn e s s s mnnenees
Annex @ (informative) Parsing process for Exp-Golomb codes..........ccccccmmrimriiiccicimmmrresnnsscscssssesesessssssnens
(=1 o7 [ T0 e 5 T o 17/ 70
iv © ISO/IEC 2008 — All rights reserved


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

ISO/IEC 23001-5:2008(E)

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
fablished by the respeciive organization to deal with particular fields of technical activity. ISO|and IEC
téchnical committees collaborate in fields of mutual interest. Other international organizations, govgrnmental
nd non-governmental, in liaison with ISO and IEC, also take part in the work. In the field\of information

technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

n International Standard requires approval by at least 75 % of the national bedies casting a vote.

>

ghts. ISO and IEC shall not be held responsible for identifying any or:all such patent rights.

-

BO/IEC 23001-5 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information teq
ubcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

-

0 —

ystems technologies:

—+ Part 1: Binary MPEG format for XML

-+ Part 2: Fragment request units

—+ Part 3: XML IPMP messages

—+ Part 4: Codec configuration\representation

—+ Part 5: Bitstream Syntax Description Language (BSDL)

© ISO/IEC 2008 — All rights reserved

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

Tlhe main task of the joint technical committee is to prepare International Standards. Draft Intgrnational
Standards adopted by the joint technical committee are circulated to national badies for voting. Publication as
3

ttention is drawn to the possibility that some of the elements of this document may be the subject jof patent

hnology,

BO/IEC 23001 consists of the following parts, under, the general title Information technology + MPEG
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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 bitsiream; the resultin
XML dodument is called a Bitstream Syntax Description (BS Description, BSD). This description is not meant
the original binary format, but acts as an additional layer, similar to metadata. In most cases,it will
not desdribe the bitstream on a bit-per-bit basis, but rather address its high-level structure, e.g.,. how the
is organized in layers or packets of data. Furthermore, the BS Description is itself scalable, which
may describe the bitstream at different syntactic layers, e.g., finer or coarser levels of detall,
depending on the application.

(¢)

This lanquage was initially developed in the context of Digital ltem Adaptation (ISO/IEC.21000-7) as a gener
tool for @dapting scalable multimedia content. However, its use is not restricted to.'adaptation and may b
relevant [for any application parsing a bitstream. This is why this International Standard extracts the BSD
specification from ISO/IEC 21000-7 to make it available to other contexts.

- @

Vi © ISO/IEC 2008 — All rights reserved
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Information technology — MPEG systems technologies —

Part 5:
Bitstream Syntax Description Language (BSDL)

Scope

his part of ISO/IEC 23001 specifies BSDL (Bitstream Syntax Description Language); a language ased on

3C XML Schema to describe the structure of a bitstream with an XML document named BS Descrip

SDL provides a normative grammar to describe in XML the high-level syntax of a bitstream; the
ML document is called a Bitstream Syntax Description (BS Description,(BSD). This description is n
to replace the original binary format, but acts as an additional layer, similar to metadata. In most cag
t describe the bitstream on a bit-per-bit basis, but rather address its high-level structure, e.g.,
itstream is organized in layers or packets of data. Furthermorey the' BS Description is itself scalab
eans it may describe the bitstream at different syntactic {ayers, e.g., finer or coarser levels
depending on the application.

Tlhis language was initially developed in the context of Digital ltem Adaptation (ISO/IEC 21000-7) as

tpol for adapting scalable multimedia content. However, its use is not restricted to adaptation and
relevant for any application parsing a bitstream. This is why this part of ISO/IEC 23001 extracts t
specification from ISO/IEC 21000-7 to make it available to other contexts.

2 Normative References

Namespaces in XML, World Wide W.eb Consortium 14 January 1999

Hxtensible Markup Language-(XML) 1.0 (Second Edition), W3C Recommendation 6 October 2000
AML Schema Part 1: Structures, W3C Recommendation 2 May 2001

AML Schema Part 2;(Datatypes, W3C Recommendation 2 May 2001

AML Path Langyage (XPath), Version 1.0, W3C Recommendation 16 November 1999

[3%)

Terms, definitions and abbreviated terms

3.1 Terms and definitions

tion.

resulting
ot meant
es, it will
how the
e, which
bf detail,

h generic
may be
ne BSDL

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

3141
bitstream
resource consisting of a structured sequence of binary symbols

31.2
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

3.1.5
upstreaim
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 Abbreviated 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 Geéneral

This parf of ISO/IEC 23001 specifies several schema documents. Each schema document has a versig
attribute | the value of which is "ISO/IEG 23001-5". Furthermore, an informative identifier is given as the valu
of the id [attribute of the schema companent. This identifier is non-normative and used as a convention in th
specification to reference another schema document.

»n O S

4.2 Use of prefixes in this specification

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

"xsd:" grefix is notynormative. It is a naming convention in this document to refer to an element of the XM
Schema| nameéspace (http://www.w3.0rg/2001/XMLSchema). Similarly, "xsi:" refers to th
http:/fwww.W3.0rg/2001/XMLSchema-instance namespace.

xml:" ¢ XMINS : \Y X i i . X Xml: |
"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

hrd

o<

4.3 XML, Schema, XML Schema overview
ML Schema [3][4] is a language specified by W3C to specify constraints on XML Doguments. The O
ritten in XML Schema and specifying constraints is called a Schema. The example Schema rep
elow expresses the following constraints:

— 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

ocument
resented

?xml version="1.0" encoding="UTF-8"?>
xs:schema xmlns:xs="http://www.w3.0rgA2001/XMLSchema"

elementFormDefault="qualified">

<xs:element name="elO">
<xs:complexType>
<xs:sequence>
<xs:element name="ell'(type="xs:int"/>
<xs:element name="el2Y type="xs:hexBinary"/>
</xs:sequence>
</xs:complexType>
</xs:element>
/xs:schema>

Tlhe document below represents an example of XML Document meeting these constraints.

?xml versdion="1.0" encoding="UTF-8"?2>

el0 xmIns":xsi="http://www.w3.0rg/2001/XMLSchema-instance"
Xg1: noNamespaceSchemalocation="examplel.xsd">

<gli>1</ell>

<el2>FF</el2>

elU

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
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The XML Schema specification is structured in two parts dedicated to structural and datatypes aspects:

NOTE

Part 1: Structures
Part 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

datatype
4.4 BS

441 B

A binary
the codir
is used f
Syntax O
but acts
per-bit b
packets
at differe

With sug
bitstream

EXAMPL
of the dat
provided
specific s
case, and
BSD, but
header ar
the headq
used herg

D.

b Description, BS Schema, BSDL

S Description

media resource consists of a structured sequence of binary symbols, this structure-being specific fo
g format. A bitstream is defined as the sequence of binary symbols representing this resource. XM

p describe the high-level structure of a bitstream; the resulting XML document’is called a Bitstreaf
escription (BS Description or BSD). This description is not meant to replace, the original binary format,
as an additional layer, similar to metadata. In most cases, it will not deseribe the bitstream on a bi
psis, but rather address its high-level structure, e.g., how the bitstream is organized in layers ¢r
pf data. Furthermore, the BS Description is itself scalable, which méans it may describe the bitstream
nt syntactic layers, e.g., finer or coarser levels of detail, depending on the application.

h a description, it is then possible for an application to aecess, use and process the contents of
via its BS Description.
E The document below is an example of a BS Deseription of an AVC bitstream. This example shows som
atypes available to represent the different bitstream symbols: whereas the value of the startCode element
h hexadecimal format, nal_unit_type is in decimaliformat. The datatype used for the payload element has
emantics: it points to a data segment in the original bitstream identified by its offset and length in bytes. In th
unlike the startCode and nal_unit_type-elements, the bitstream data are not directly embedded in tHh
referenced by the BSD. This example also'shows the scalability of a BSD: whereas some binary symbols in th
e described individually (startCode, foxbidden_zero_bit...), the BSD describes the data segment followin
r (payload element) as a whole without detailing its contents. It should be also noted that the element name
are not normatively defined by BSDL, but are application dependent.

nQ OO DO wnw v n d

<?xml
<Bitsti
xmln
bsl:|
xmln
b ERE
xmlnsg
bsl:|
<sedq}

rersion="1.0" encedihg="UTF-8"?>

Feam

="urn:mpeg:mpegb:example:AVC"
itstreamURE=Yfootball 40 frames.avc"
:bsl="urn%mpeg:mpeg21:2003:01-DIA-BSDL1-NS"
chemaloegtion="urn:mpeg:mpegb:example:AVC SimpleAVC.xsd"
:xsiz="€tp: //www.w3.0rg/2001/XMLSchema-instance"
sdlVWersion="ISO/IEC 23001-5">

arameterSet>

<s

artCode>00000001</startCode>

<forbidden zero bit>0</forbidden zero bit>
<nal ref idc>3</nal ref idc>
<nal unit type>7</nal unit type>
<payload>5 9</payload>

</segParameterSet>

<pictParameterSet>
<startCode>00000001</startCode>
<forbidden zero bit>0</forbidden zero bit>
<nal ref idc>3</nal ref idc>
<nal unit type>8</nal unit type>
<payload>19 4</payload>

© ISO/IEC 2008 — All rights reserved
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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>

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

</sliceNonIDR>
<sliceNonIDR>

<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>
</sliceNonIDR>

<!-- and so on... —-->

/Bitstream>

4.2 BS Schema

s introduced above, a BS Description describes*the contents of a bitstream. When this bitstream follows a
iven format, it is expected that other bitstreams following the same format may be described by s|milar BS
escriptions. It is therefore possible to design a model that specifies a set of constraints on the strug¢ture and

tatypes of the BS Descriptions describing various bitstreams belonging to the same format.

his model can be written in the XML)Schema language, it is then named a Schema.

In the context of BSDL, such-a'Schema is named a BS Schema. It carries specific semantics that car be used

Iq

a generic parser to parse the bitstream and generate its BS Description and vice-versa.

XAMPLE The doeeument below is an example of a BS Schema of an AVC bitstream corresponding [o the BS
escription example provide above. It specifies the structure and datatypes of the BSD above. For example, if specifies
that the startCcodg €lement must be a four byte long hexadecimal string and that nal_unit_type must bg a five bit

ng unsigned integer.

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

xS.: Schema

i PN = b 1
torgetnaifeSPate (=== 2 i3 SASAS IR i1 SASAS ES RSP Ao saay e

awsalill
Py

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">

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

schemal.ocation="../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"/>

</9

</xs

<XS:§

<XS:4§

<XS:§

<XS:§

<XS:4§

<l--
<xXS:
<x

</3
</xs

<xXS:

</xs:choice>

/Xs:sequence>

Xs:attribute ref="bsl:bitstreamURI"/>
Xs:attribute ref="bsl:bsdlVersion"/>
ks :complexType>

element>

blement name="segParameterSet"

bs2:1fNext="0000000107" bs2:1ifNextMask="FFFFFFFF1F"
type="avc:NALUnitType"/>

tlement name="pictParameterSet"
bs2:1fNext="0000000108" bs2:ifNextMask="FFFFFFFF1E"
type="avc:NALUnitType"/>

tlement name="sliceIDR"

bs2:1fNext="0000000105" bs2:ifNextMask="FFEEFFFF1F"
type="avc:NALUnitType"/>

lement name="sliceNonIDR"

bs2:1fNext="0000000101" bs2:1ifNextMask="FFFFFFFF1F"
type="avc:NALUnitType"/>

b lement name="otherNAL"

type="avc:NALUnitType"/>

LR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

omplexType name="NALUnitType!>
:complexContent>
xs:extension base="avc:NALUhitHeaderType">
<xs:sequence>
<xs:element name="payload" type="avc:PayloadTypeNoStartCode"/>
</xs:sequence>
/xs:extension>
ks :complexContept>
complexType>

omplexTypéliyame="NALUnitHeaderType">

:sequence>

<xs:element name="startCode" type="avc:StartCodeType" fixed="00000001"/>
<xgselement name="forbidden zero bit" type="avc:bl" fixed="0"/>
<xstelement name="nal ref idc" type="avc:b2"/>

<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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<xs:attribute ref="bsl:insertEmPrevByte"

default="000000 00000300
000001 00000301
000002 00000302
000003 00000303"/>

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

<xs:simpleType name="PavyloadType">

<xs:restriction base="bsl:byteRange">
<xs:annotation>
<xs:appinfo>
<bs2:startCode value="00000001"/>
</xs:appinfo>
</xs:annotation>
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="b5">
<xs:restriction base="xs:unsignedShort">
<xs:maxExclusive value="32"/>
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="b2">
<xs:restriction base="xs:unsignedShort"x
<xs:maxExclusive value="4"/>
</xs:restriction>
</xs:simpleType>

<xs:simpleType name="bl">
<xs:restriction base="xs:unsdgnedShort">
<xs:maxEkExclusive value='2"7>
</xs:restriction>
</xs:simpleType>

/xXs:schema>

O -

F

44.3 BSDL

he role of XML Schema is to define a set of constraints on XML documents. BSDL is defined on top of XML
chema by )adding a new functionality, which is to enable a generic BSDL processor to genergte a BS

escription for a given bitstream, and to re-generate a bitstream using a corresponding BS Description.

or_this, and in a first step, BSDL defines a set of built-in datatypes and attributes in a schemia 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

Lastly, the BS Schema does not force the conformance of a bitstream to a given format, since this Usually
implies verifying the value of the parameters, while BSDL is only concerned on how they are binary-encodedl.
The bitstfeam conformance is therefore outside the scope of BSDL.

The figure below illustrates the relation between XML Schema and BSDL: XML Schem@a\is a languag
providing syntax and semantics for expressing a Schema, itself specifying constraints an XML Documents.
Similarly| BSDL provides syntax and semantics on top of XML Schema for expressing a BS Schema, itse|lf
specifying constraints on BS Descriptions. A BS Schema is a Schema in the XML<Schema meaning and
BSD Description is an XML Document. Additionally, BSDL specifies semantics fer, parsing a bitstream an
generating the corresponding BSD and vice versa.

[0

Q0

XML Schema BSDL

Provides grammar for expressing

v v

Schema BS Schema

Specifies constraints on

A4 A4

XML Dogument BS Description

Figure 1 — Relation between XML Schema and BSDL

4.44 BSDL parsers:’BSDtoBin and BintoBSD

A BSDL parser jssa.generic term encompassing the following two parsers:

—"“A'BSDtoBin parser, which is a generic processor using a BS Schema to parse BS Descriptio]
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://standardsiso.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.

Original
Bitstream
|
|
v
BSD » BSDioBin |—»| Cenerated
Bitstream
A
BS Schema
Figure 2 — BSDtoBin parser
Bitstream »  BintoBSD, “(—» BSD
A
BS Schema
Figure 3 — BintoBSD parser
HXAMPLE For the BSD and\eorresponding BS Schema provided above, the BSDtoBin progressively garses the
BSD and generates the output bitstream by encoding the element values according to their datatypes and |iteratively
appending them to the outputybitstream. Firstly, it writes the hexadecimal value 0x00000001 (startCode)| then the
decimal value 0 encoded on, one bit (forbidden_zero_bit), the decimal value 3 encoded on two bits (nal_gef_idc),
the decimal value 7 enceded on five bits (nal_unit_type). For the payload element, it reads the 9 byte[long data
segment starting at¢offset 5 from the input bitstream and appends into the output bitstream. The input bifstream is
identified by the b§TybitstreamURT attribute.
?xml version="1.0" encoding="UTF-8"?>
Bitstxeam xmlns="urn:mpeg:mpegb:example:AVC"
bsl:bitstreamURI="football 40 frames.h264"
xmlns:bsl="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS"
sisschemalocation="urn -mpog-mparjh =N ::mp1 o DJC G4 mp1 o N C sd"
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>
<!-- and so on ... ——>
</Bitstream>
9
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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.

Furthern
BSD ma

Lastly, B
then no ¢

In concly
interferin

Transfo

A BSD npay undergo transformation. In this case, it may not necessarily reflect the-exact structure of the initial

bitstream

EXAMPL
element t

UIc, BSDL Igl I0IcS dttl iIUUtUb Ut; 1] ti Iarll t; 10USC ill ti 1< BSDL Ul XML Sbi ICTTTa il Ibtdl ILC TIAaITICSPAdlCs.
therefore include any kind of information provided as attributes.

SDL provides an escaping mechanism identifying BSD sub-trees as to be ignored by BSDL: There is
onstraint set by BSDL on the indicated sub-trees.

sion, an application can easily build on BSDL to add several layers of informatiomte)a BSD withodit
g with the BSDL specific semantics.

'med BSD

, as illustrated in the example below. Such BSD is said transformed.

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

<?xml

<bitsty¥

xmln
<seqj
<segqy|
<segqy|
<segqy|
</bitsf

rersion="1.0" encoding="UTF-8"?>

eam bsl:bitstreamURI="myBitstream.bin"
:bsl="urn:mpeg:mpeg2l:2003:01-DIA-BSDL1~NS">
ent>0 10</segment>

ent>10 10</segment>

ent>20 10</segment>

ent>30 10</segment>

ream>

It is possible to apply a transformation suppressing every second element, resulting in the transformed BSD shown bellow.

<?xml yersion="1.0" encoding="UTF-8"?2>
<bitstyeam bsl:bitstredmURI="myBitstream.bin"
xmlng:bsl="urn:mpeg:mpeg2l:2003:01-DIA-BSDL1-NS">
<segment>0 10</segment>
<segment>20 10s/'segment>
</bitstream>
This new| trafisformed BSD does not fully reflect the structure of myBitstream.bin, since some segments do nft
appear. Howeyer, this is still a valid BSD, and it is p033|ble to compile a new bitstream with BSDtoBin from this BSD, thft

is the con

udlUlldlIUll UI llle Illbl. dla Utra tern UyI.U begmemb UI mypltstreamnm. OD1TII.

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
myBitstream?.bin. This example shows how a BSD and BSDtoBin can be used to multiplex two or more bitstreams.

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

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

<segment bsl:bitstreamURI="myBitstreaml.bin">0 10</segment>
<segment bsl:bitstreamURI="myBitstream2.bin">0 20</segm&nt>
<segment bsl:bitstreamURI="myBitstreaml.bin">10 10</segmént>
<segment bsl:bitstreamURI="myBitstream2.bin">20 20</segment>

/bitstream>

4.5 Examples of applications for BSDL

he original application of BSDL was as part of a format independent framework for multimedia a¢laptation
see ISO/IEC 21000-7). By providing a generic XML abstraction for multimedia content, BSDL simglifies the
daptation process into one of XML transformation. The latter is well understood and easily implenpented in
umerous languages.

=2 Q0 =

O

ther 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.

.6 Relation with' ISO/IEC 21000-7

SDL was initially developed and specified in the context of Digital Item Adaptation (ISO/IEC 21(00-7), in
rticular&for adapting scalable multimedia resources. Advanced features have been added in
IBO/IEC21000-7:2005/Amd.2.

his)international Standard extracts the BSDL specification from ISO/IEC 21000-7 (including Amenfiment 2)
to make it available to other context beyond Digital ltem 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 Constraints 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 i

The wordls in italic below refer to the XML and XML Schema terminologies [3][4]. In particular, Post Sche
Validateq Infoset (PSVI) is defined in [3] and refers to the augmented infoset which results from.the XM
Schema [conformant processing defined in [3].

A Bitstr¢am Syntax Description is said BSDL-1 valid if the following conditions are met:

— |Itis a well-formed XML document.

~

— |There exists a schema conforming to W3C XML Schema, validating the BSD and producing a Po$
Schema Validated Infoset (PSVI).

— |No non-ignored element has a mixed content.

— |The PSVI can assign to each non-ignored, non-empty, Simple content element a BSDL-1 valid
datatype.

A BSDLA1 valid datatype is one of:

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

— |BSDL built-in datatypes as specified in 5:2:6, or

— |A datatype derived from the above-types, using the derivation mechanisms specified in 5.2.4
An element in the BS Description is ignored if its ignore property is true as specified in 5.3.2.

NOTE The BSDL-1 validity does_not define any constraint on the values of the start and length attributes of th
bsl:bitptreamSegment datatypey or the content of the bsl:byteRange elements. In particular, it does not check |if
the data rpnge indicated by these-types fall outside of the bitstream range.

[

NOTE The BSDL-1,validity itself does not require importing the Schema for BSDL-1 extensions: this schema
required ¢nly if BSDL-1"datatypes or attributes are used in the BS Schema. In other words, any Schema is a valid B
Schema 3s long as itmeets the constraints defined above.

[27)

NOTE A BSD'element may be defined with an xsd:anyType or xsd:anySimpleType in the BS Schema and stjl
be BSDL}1valid as long as the type is overridden in the BSD with an xsi:type attribute indicating a BSDL-1 val(d
datatype.

NOTE Only simple content elements (i.e. which contain text data and no children elements), and elements with the
bsl:bitstreamSegment datatype, directly write bits to the bitstream,

NOTE Mixed content models (i.e. element containing both text data and child elements) are not supported by BSDL,
since in this case the character data inserted between the child elements have no type assigned by the schema.

NOTE Attributes declared in the BS Schema and used in the BSD are ignored by BSDtoBin except for attributes in
BSDL-1 namespace that carry specific semantics.
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5.2 Datatypes in BSDL

5.21 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 iterns.
BSDL defines a datatype by adding a fourth component:
— a set of binary representations, called its binary space, uniquely defined for a given value.

BSDL restricts the use of XML Schema built-in datatypes to those for which a binary representation can be
defined. For example, xsd:integer represents the mathematical concept for, an unbounded infeger. No
plicit binary representation may be assigned to this type, which is therefore &xcluded from BSDL. On the
gther hand, xsd:int is derived from xsd:integer by restricting its value\space to the values thaf may be
represented on four bytes (xsd:minInclusive=-2147483648 and &xsd:maxInclusive=2147483647).
HSDL imports this type and assigns a binary representation on four bytes.

Additional, BSDL specifies a set of built-in datatypes with specific semantics for the bitstream gg¢neration
grocess.

or some XML Schema or BSDL datatypes such as xsdiint, the encoding length is fixed. They afe said to
ave a definite length. For other datatypes such as xs@: hexBinary, the length may not be specifi¢d by the
HS Schema, and in this case depends on the actual instance value. Such datatypes are said to|have an
imdefinite length.

5.2.2 Extension datatypes

addition to XML Schema and BSDL built-in datatypes, BSDL provides the possibility to specify proprietary
gxtension datatypes and use them-in a BS Schema. An extension datatype is identified by a URI. The
ds1:codec attribute allows a ‘schema author to override a datatype defined in the schema. Forlthis, the
mple type needs to be derived by extension by declaring a bs1: codec attribute with a fixed or defgult value
gqual to the URI identifying the extension datatype. It is then possible to extend the implementation of
HSDtoBin and BintoBSD processors to implement the decoding (i.e., reading the syntactical element|{from the
bitstream and instantiating its lexical representation) and encoding (i.e., binary encoding the lexical alue and
riting it to the bitstream) of these datatypes. This extension mechanism is further specified in 5.3.5.

5.2.3 Facets

{ML Schema facets characterize a value space along independent axes or dimensions (see 2.4 of [4
HSDL\does not consider the values of types but only their binary representations, XML Schema fa
xclusive facet as explained below

1). Since
cets are

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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524 S

As in XM

imple type derivation

L 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

Lastly, th

successively appended to the bitstream.

e derivation by union is also supported by BSDL with the following behaviour: when no xsi :tvpe

attribute

xsd:unil

5.2.5 XML Schema built-in datatypes supported by BSDL

The list @

The secq
For the
datatype
fourth cg
ignored
facet ha
specified

[0

explicitly states the type in the instance, BSDtoBin considers the first member datatype incth
on.

f XML Schema built-in datatypes supported in BSDL is given in the Table 2.

nd column indicates the number of bytes on which the type is encoded when (it has a definite length.
xsd:unsignedLong, xsd:unsignedInt, xsd:unsignedShort, and/xsd:unsignedBytp
5, this corresponds to the encoding length when no xsd:maxExclusivé facet is used. The third and
lumn indicate the applicable facets for BSDtoBin and BintoBSD. Allather facets are consequently
by BSDtoBin (respectively BintoBSD). The behaviour of BSDtoBin\ with the xsd:maxExclusive
5 been explained in 5.2.3. The behaviour of BintoBSD with thé, XML Schema and BSDL facets is
in 6.1.3.

Table 2 — List of XML Schema datatypés.supported by BSDL

. . \% .

Dafatype name Encoding Appllcabl@‘acets for Applicable facets for
length Bin BintoBSD
engt E§Dto toBS

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

xsd:nofmalizedString |Indefinite xsd:length
bs2:1length
bs2:cdata
bs2:escape

xsd: flqat 4 bytes

xsd:doyble 8\bytes

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

xsd:badeb4Binary Indefinite xsd:length
bs2:1length
bsZ: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

14 © ISO/IEC 2008 — Al rights reserved


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

ISO/IEC 23001-5:2008(E)
bs2:bitLength
xsd:unsignedShort 2 bytes xsd:maxExclusive xsd:maxExclusive
bs2:bitLength
xsd:unsignedByte 1 byte xsd:maxExclusive xsd:maxExclusive
bs2:bitLength
xsd:string and xsd:normalizedString are encoded in the output bitstream as US-ASCII.
OTE Care should be taken with the xsd:string type since it allows carriage return and line feed.¢haracters
hose processing is platform-dependent. In case such control characters with platform-dependent encoding.are present in
the stream it is recommended to escape these characters in the BSD with a character reference as specified in XML such
"s#x0D;" or "s#13;" instead of the Carriage Return character.
OTE As any XML document, a BS Description may be itself encoded with different charagter encodingl schemes

such as UTF-8 or UTF-16. The encoding of an xsd:string or xsd:normalizedStringchy-BSDtoBin is ing
flom the encoding of the BS Description.

ysd:float and xsd:double are defined in XML Schema as single (respgctively double) precisi
espectively 64-bit) floating point type of IEEE 754-1985 [5], and should bé encoded as such.

—~~

Hor xsd:hexBinary and xsd:base64Binary datatypes, the encading length is determined by tf
alue of the element in the BSD, which shall conform to the constraint specified by the xsd:14

<

ther XML Schema types are excluded fromBSDL, either because they are not used in a m
itstream, such as types related to dates,“time or duration, or because they have no implig
ppresentation.

O 0

—

5.2.6 BSDL built-in datatypes

addition to the XML Schema:huilt-in datatypes listed above, BSDL provides a set of built-in datatyy
Table 3.

he number in the seeond column indicates the number of bytes or bits on which the type is encode
s a definite lengthy, Fhe third and fourth column indicate the applicable facets for BSDtoBin and B
Il other facets are-consequently ignored by BSDtoBin (respectively BintoBSD). The behaviour of E
ith the xsd:maXExclusive facet has been explained in 5.2.3. The behaviour of BintoBSD with
chema and'\BSDL facets is specified in 6.3.

he sybtax of BSDL built-in datatypes is defined in the Schema for BSDL-1 extensions, except for the
td bs»:b32 datatypes that are specified in the Schema for Unsigned Integers, itself included in the

ependent

bn 32-bit

e lexical
ngth or

coded in

Hs2:length facets if present in the schema.

All integer types (xsd:long, xsd:int, xsd:shoxrt," xsd:byte) and their unsigned dgrivatives
(ksd:unsignedlLong, xsd:unsignedInt, xsd:unsignedShort, xsd:unsignedByte) are en

biig endian. BSDL provides equivalent types for littlese€ndian in 5.2.6.

ultimedia
it binary

es listed

H when it
ntoBSD.
BSDtoBin
the XML

bsl:bl
Schema

SDL-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:mpeg21:2003:01-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:stingUTF16NT Indefinite xsd:length
. bs2:1length

bsl:stydingUTF16BENT bs2 :cdata

bsl:stfingUTF16LENT bs2:escape

bsl:stfingUTF8NT
bsl:stingUTF16
bsl:stingUTF16BE
bsl:stfingUTF16LE

bsl:stfingUTF8

bsl:longLE 8 bytes
bsl:in{LE 4 bytes
bsl:shqrtLE 2 bytes
bsl:undignedLongLE 8 bytes
bsl:ungignedIntLE 4 bytes

bsl:ungignedShortLE 2 bytes

bsl:align32 Between 0 and 32 bits
bsl:aldignlé Between 0 and 16 bits
bsl:align8 Between 0 and 8 bits

bsl:undignedExpGolomb |Indefinite number.of bits

bsl:sidgnedExpGolomb

bsl:bl |- bsl:32 1 to 32-bijts

bsl:byteRange indicatéshthe byte range of the resource identified by the bitstream URI of the curre
element.|It consists in alist of two non-negative integers. The first integer parameter indicates the offset of t
relevant range of data‘and the second parameter indicates its length. These values are specified in bits
bytes acgording ta the value of the addressUnit property. The offset is relative to the start of the bitstream.

NOTE From an XML Schema point of view, bsl:byteRange is defined as a list of integers. When applied {o
bsl:bytpRange, the xsd:length facet does not indicate the number of bytes to read from the bitstream, but the
number of+ i i i f fs e

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
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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 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.

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

T gment is
specification copsidgrs it as a

therefore not a "datatype", but a built-in complex type. For simplification, however, this

BSDL-1 datatype.

sl:longlkE, bsl:intLE, bsl:shortLE, bsl:unsignedLongLE, bsl tunsigngdIntLE,
sl:unsignedShortLE are integer datatypes with the same lexical value as their XML, Schema colnterpart
espectively xsd:long, =xsd:int, xsd:short, xsd:unsignedLong, xgd:unsignedIpt and
sd:unsignedShort), but with little-endian encoding.

X o~ O O

Hsl:stringUTF8, bsl:stringUTF16BE, bsl:stringUTF16LE and bsd\'etringUTF16 represent string
with UTF-8 and UTF-16 character encoding. UTF8 refers to the eight-bit UCS Transformation| Format,
UTF16BE refers to the sixteen-bit UCS Transformation Format, big-endian byte order, UTF16LE refgrs to the
sixteen-bit UCS Transformation Format, little-endian byte order, and UTF16 refers to the sixteentbit UCS
Transformation Format, byte order identified by an optional byte-afder mark.

s1:stringUTF8NT, bsl:stringUTF16BENT, bsl:stringUTF16LENT and bsl:stringUTF14NT have
e same semantics as bsl:stringUTF8, bsl#stringUTF16BE, bsl:stringUTF161E, and
sl:stringUTF16, but with a terminating null character.

= O

OTE The terminating null character is not allowed\in XML and hence does not appear in the lexical value| However
intoBSD must read it from the input bitstream and BSDtoBin must generate it into the output bitstream.

OTE When an xsd:length or bs2: lerigth facet constrains one of the null-terminated string datatypes| the facet
vplue specifies the string length in charactersfexcluding the null character.

sl:align8, bsl:alignl6 and bsl:align32 enable reading a value from the input bitstream and writing
dding bits to the output bitstream until it is aligned on a 1 byte (for bsl:align8), 2 pyte (for
sl:alignlé) or 4 byte (forybs1:align32) word. BintoBSD reads bits from the input bitstream [until it is

ligned on respectively a 1 byte, 2 byte or 4 byte word and instantiates an empty element. When the bitstream
i$ already correctly alighed, BintoBSD does not read any bit but still instantiates an empty element. BSDtoBin
nsiders the element-yvalue in the PSVI, namely the lexical value indicated in the BS Description glement if
resent, the fixed default specified in the BS Schema otherwise. If the BS Description element is empty and
fixed or default’ value is specified by the BS Schema, then BSDtoBin uses 0 as default value. BSDtoBin
then encodes.the obtained value, starting from the most significant bit until the output bitstream is adequately
ligned. If¢he' bitstream is already correctly aligned, BSDtoBin does not write any bit.

slAulisignedExpGolomb and bsl:signedExpGolomb correspond to the unsigned and sighed exp-
lemb encoding specified in ISO/IEC 14496-10 [10]. For convenience, the encoding description is [provided
inAnnex C.

bsl:bl to bsl:b32 are provided for convenience and represent unsigned integer values with most
significant 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 sub
BSDL-1
parser.

It is also
need for
a defaul
BSDtoBi

Some B$DL-1 attributes enrich the BSD PSVI by assigning abstract properties to the elements that may b

inherited
attribute
Descripti
following

For each BS Description element in document order:

EXAMPL

property mamed addressUnit to the e11 element, which is inherited by the e12 element. According to its enriched PS\|

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

possible to declare the BSDL-1 attributes with a default or fixed value in the BS Schema without the

..... DFO6 SVH-6 BSD bute-declared-with

or fixed value in the BS Schema has the same effect from a PSVI perspective (and thus-(for
n) as if the same attribute had been explicitly used in the BSD.

in the subclauses below. Properties may be specified by the associated attribute provided by the B
pn or the BS Schema (via its default or fixed value) or inherited from the parent element in th
way:

e
by child elements and used by the BSDtoBin parser. They are specified along with the-corresponding
3
e

if the associated attribute is present in the BS Description element, theh the property is obtained from
the value specified by the attribute; the way the property is computed from the attribute value is
specific to the property,

otherwise, if the BS Schema declares a default or fixed value for the associated attribute, then the
property is obtained from this value,

otherwise, if the element has a parent element,, the property is inherited from the property of th
parent element,

D

otherwise (for the root element), it takes(the default value for the document as specified for each
property.

E In the example below, the bslJaddressUnit attribute is applied to the ell element and assigns

[)

the addrelssUnit property of el12 is therefore ‘set to "bit", and BSDtoBin will process e12 accordingly. Note that from ja
strict XML point of view, the bs1:addressUnit attribute only adds information to e11, and is unknown to e12.
<!-- Dg¢scription example’-->
<ell bsgl:addressUnig="bit">
<el2x2 5</el2>
</ell>
The syntax of \BSDL-1 attributes is specified by the Schema for BSDL-1 Extensions. When applicable, some

additions

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

For each

18

BSDL-1 attribute, the subclauses below specify:
Associated property when applicable
Additional constraints on syntax when applicable

Semantics for BSDtoBin

© ISO/IEC 2008 — All rights reserved
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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
l‘ pooiedl OlO € Dropert

HSDtoBin shall ignore the element and its descendants if any Otherwise, BSDtoBin shall pro
dlement. The default value for the property is false.

lue true,
cess the

As an exception to the default inheritance mechanism specified in 5.3.1, the bs1:ignore ‘attribute i$ ignored
iff the element's parent already has the ignore property set to true. That is, once an-element is tagged as
ignored by the bsl:ignore attribute, then all its descendants shall also be ignored, regardlegs of the
potential addition of other bs1 : ignore attribute further down in the sub-tree.

Jyntax
o further constraint beyond Schema for BSDL-1 Extensions.

Semantics
Attribute indicating, when set to true, that the BSDL parser~should ignore the current elemenf and its
escendants. This allows the BS Schema author to add application-specific information in the form of an XML
fragment in the BS Description without interfering with the bitstream generation process. Note |that this
attribute may also be declared in the BS Schema with antxsd: fixed or xsd:default attribute set|to true.
this case, the BSDL parsers will consider its default-value and hence ignore the corresponding element.

he following example illustrates the use of the bs1:ignore attribute. In BSDL-1, the bs1: ignore] attribute
$ used in the BS Description to indicate, if.set to true, that the element it characterizes should be sKipped by
e BSDtoBin parser. Note that it is alsg-possible to set its default value in the BS Schema. In the|example
below, the someOtherAnnotation element is declared in the schema with a default value for its| attribute
Hs1:ignore set to true. It is thus -not necessary to repeat the attribute in the BS Description.

his mechanism allows adding application-specific information in the description without interfering| with the
itstream generation. Such’ information may be the output of a post-processing step or any anhnotation
echanism and, unlike.the regular description elements, is not read from the bitstream. If the BS Sghema is
Iso used for BSDL-2/ it is then necessary to indicate that the BintoBSD parser should skip the| element
eclaration by setting the default or fixed value of the attribute bs1:ignore to true. In the example below, the
omeOtherArdotation element declaration is skipped by the BintoBSD parser. On the other hHand, the
omeAnnotation element declaration cannot be used in a BSDL-2 schema.

QC'—I

0w un QO Q

! -x 8Chema example -->
xsdimport namespace="urn:mpeg:mpeg2l: 2003 01-DIA-BSDL1-NS"

TR~k 1

b(_,llt:lll.clJ_lUL,cll_J_Ull— DOoDL— J_ Du

<!-- 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 — Al rights reserved 19
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<xsd:complexType>
<!-- Whatever simple or complex content here -->
<xsd:attribute ref="bsl:ignore" default="true"/>
</xsd:complexType>
</xsd:element>
Ll== amec s© om ==>

<!-- Description example -->

<rootEJfement
<somg¢Annotation bsl:ignore="true">This text is ignored by BSDtoBin
</sofeAnnotation>
<somg¢OtherAnnotation>This text is also ignored by BSDtoBin
</sopeOtherAnnotation>

</rootRlement>

5.3.3 Dbs1:bitstreamURI attribute

Introdudtion

A BSD eJement with a bs1:byteRange or bs1:bitstreamSegment datatype points to a data segmentinfp
bitstream. The bs1 :bitstreamURI attribute allows specifying the URI of this bitstream.

As specffied in 4.4.5, a BSD may contain elements pointing to different bitstreams. In this case, sever
bsl:bifstreamURI attributes may be used to identify the different'described bitstreams.

AssociaIed property

The bitsfreamURI property indicates the absolute URI ofithe described bitstream and is associated with th
bsl:bifstreamURI attribute. If the bsl:bitstre&mURI attribute indicates a relative URI, then th
bitstreanyURI property of the element is obtained by-resolving the bs1 :bitstreamURI attribute value againgt
the bitstreamURI property of the parent element, Otherwise (for an absolute value), the bitstreamURI proper{y
is set to|the value of the bs1:bitstreamURDattribute. The default value for the document is the absolu
URI of the BS Description document.

NOTE This means that if a bs1:bifstreamURI attribute is specified for the BSD root element (either explicitly
the BS Degscription, or by default in the 'BS Schema) with a relative value, the resulting bitstreamURI property is obtaing
by resolving the relative URI against the’absolute BSD URI.

Q3

NOTE The URI may contain.a fragment identifier, in which case it points to a resource fragment.

Syntax
No furthgr constraint'beyond Schema for BSDL-1 Extensions.

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

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

Example
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



file://myDir/myBSD.xml
file://myDir/bitstreams/
https://standardsiso.com/api/?name=e2107edf6f9d6021a6ae2c3f796dc20f

ISO/IEC 23001-5:

2008(E)

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"?>
<elO
bsl:bitstreamURI="bitstreams/"
xmlns:bsl="urn:mpeg:mpeg2l:2003:01-DIA-BSDL1-NS"
mlns:xsi="http: www. . w3.0rg/2001 /XMI.Schema—-instance"
xsi:noNamespaceSchemalocation="exampleBitstreamURI.xsd">
<ell bsl:bitstreamURI="myBitstreaml.bin">
<elll>0 10</elll>
</ell>
<el2 bsl:bitstreamURI="myBitstream2.bin">
<el22>0 10</el22>
</el2>
/el0>
.3.4 bs1:addressUnit attribute
Introduction
he bsl:byteRange and bsl:bitstreamSegment datatypes point to a data segment in a bitstream
identified by its offset and length. The bs1:addressUnd¥" attribute specifies the unit (bit or byte)|used for
dressing the segment.
ssociated property
he addressUnit property is associated with-the bs1:addressUnit attribute. It indicates the address unit
ed by the bs1:byteRange and bs1:kibstreamSegment datatypes. Its value is bit or byte, the default
lue for the document is byte.
yntax
o further constraint beyond Sehema for BSDL-1 Extensions.
emantics
he bs1:addressUndt attribute specifies the addressing unit (bit or byte) used by bs1:byteRgnge and
sl:bitstreamSegment datatypes.
xample
In the .example below where the type of ell is byteRange, ell points to the first| bits of
nyBitetream.bin.
I verston— i o*erncodting="gTF=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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535 b

s1:codec attribute

Introduction

As descr

ibed 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|: codec attribute may appear as an attribute declaration in a xsd:complexType as long\as the
type has|xsd:simpleContent, or as an attribute on any element in a BS Description.

NOTE For BSDtoBin and BintoBSD, the type specified by the bs1: codec attribute supersedes the one declared |n
the schenpa.

An xsdjcomplexType declaring a bsl:codec attribute may extend or restrict any)XML Schema typg,
without regard to the restrictions imposed by subclause 5.2.

Semantics
A BSDt{I;in or BintoBSD parser shall not directly process a type that declares a bs1:codec attribute. The

parser shall delegate such processing to the codec specified by the attribute value.

NOTE 1. | The recommended usage of bs1 : codec is that it contains a\URI that is interpreted as the namespace of the
library, and a fragment identifier equal to the local name of the data type:

NOTE 2. | Because a generated BSD should be XML Schema-valid, the lexical value generated by the codec should
conform tp the datatype indicated by the BS Schema.

NOTE 3. | The behaviour of a BintoBSD or BSDtoBin processor that does not provide an implementation of any givgn
codec is rjot specified here.

NOTE 4.| A BS Schema may directly provide™the implementation of a data type defined by bs1:codec using the
means specified in B.2.1.

Example

The follogwing example illustrates, iow to use bs1:codec in a BS Schema and in a BS Description. The BB
Schemadeclares a bs1 : codeg¢attribute for the myType type with a default value.

When p4rsing the BSD,the BSDtoBin parser builds the Post Schema Validated Infoset of the BSD. According
to the P$VI, e11 has a bs1:codec attribute with the default value. For e12, the bs1: codec value specified
in the BED supersedes the default value specified in the BS Schema. Consequently, the BSDtoBin parser
shall endode theze'l'1l element according to the myUserTypel datatype, and e12 according to myUserTypel

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

<xs:schema
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
elementFormDefault="qualified"
xmlns:bsl="urn:mpeg:mpeg2l:2003:01-DIA-BSDL1-NS"
xmlns:bs2="urn:mpeg:mpeg2l1:2003:01-DIA-BSDL2-NS"
bs2:requiredExtensions="urn:example:myLib#myUserTypel"
id="exampleCodec.xsd">

<xs:import namespace="urn:mpeg:mpeg2l1:2003:01-DIA-BSDL1-NS"
schemalocation="../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#myUs&rTypel"/>
</xs:extension>
</xs:simpleContent>
</xs:complexType>
/xs:schema>
?xml version="1.0" encoding="UTF-8"?>
el0
xmlns:bsl="urn:mpeg:mpeg2l1:2003:01-DIA-BSBL1-NS"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:noNamespaceSchemalLocation="example€odec.xsd"
bsl:requiredExtensions="urn:example\myLib#myUserTypel
urn:example :myLib#myUserType2">
<ell>1</ell>
<el2 bsl:codec="urn:examplesmnyLib#myUserType2">2</el2>
/el0>
§5.3.6 bs1:requiredExtensions attribute
Introduction
Tlhe bs1: coded attfibute allows additional datatypes to be used in a BS Schema. However, the behaviour of
g BSDtoBin_parser is not specified when the implementation of such datatypes are not availgble. The
Hsl:requivedExtensions attribute therefore specifies the list of additional datatypes that are refjuired to
rin BSDteBin on a BSD.
NQFE" A companion attribute bs2:requiredExtensions (see 6.2.10) specifies the list of additional
atatypco |c\.|ui|cd tU DUUUUDDfU::y Turt thc BIIItUBSD pdaloStTl vvith =] BS Sbhcllld thdt UoSTS auuh ddtdtyp es.

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.

© ISO/IEC 2008 — All rights reserved

23



http://www.w3.org/2001/XMLSchema-instance
https://standardsiso.com/api/?name=e2107edf6f9d6021a6ae2c3f796dc20f

ISO/IEC 23001-5:2008(E)

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 if conflict between the values specified in the BSD and the BS Schema, the BSD value superséede
the defallt value declared in the BS Schema.

Example
In the example shown in subclause 5.3.5, the bsl:requiredExtensions attribute indicates that th

myUserTypel and myUserType?2 type-specific codecs of the library urn:example :myLib are required
run the BSDtoBin parser on the BSD.

o @

5.3.7 bs1:insertEmPrevByte attribute

Introdudtion

Some cdding formats (for example ISO/IEC 14496-10 Advanced Video Coding) use a mechanism to preve:l:
the unintended emulation of start codes. For this, one or several additional bytes are inserted in the bitstrea

whenevdr the sequence of bytes produced by the encoding mechanism would otherwise be equivalent to ja
start codp.

=)

The bslf:insertEmPrevByte attribute instructs the BSDtoBin parser to apply such an emulation preventio
mechanism. This attribute can also be used to instru¢t BSDtoBin to cease the insertion of emulatio
preventign bytes.

>

=

NOTE A companion attribute bs2:removeEmPrevByte (see 6.2.5) specifies the equivalent mechanism fi
removing lemulation prevention bytes when parsing abitstream with BintoBSD.

Associafed property

The insqrtEmPrevByte 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 thee
property [value is none. The default-value for the document is none.

Syntax
The bslf: insertEmPrevByte must contain an even number (possibly null) of hexadecimal strings.

Semantics

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"?>

RBitot vaom

xmlns="urn:mpeg:mpegb:example:AVC"
bsl:bitstreamURI="football 40 frames.avc"
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"
bsl:insertEmPrevByte="000000 00000300 000001

00000301 000002 00000302 000003 00000303">

<segParameterSet bsl:insertEmPrevByte="">
<startCode>00000001</startCode>
<forbidden zero bit>0</forbidden zero bit>
<nal ref idc>3</nal ref idc>
<nal unit type>7</nal unit type>
<payload bsl:insertEmPrevByte="000000 00000300 000001 00000301
000002 00000302 000003 00000303">5 9</payload>
</segParameterSet>

<!-- and so on... ——>

/Bitstream>

§5.3.8 bs1:bsdlVersion attribute

—

htroduction

—

he bs1:bsdlVersion allows indicating what version of BSDL a BSD conforms to with respect tq BSDL-1
alidity. This attribute allowsversioning of BSD with respect to potential future versions of BSDL.

<

=z

OTE A companion) attribute bs2:bsdlversion (see 6.2.9) specifies what version of BSDL a BY Schema
cpnforms to with respect to BSDL-2 validity.

h

ssociated property
None.

Syntax

Nofurtherconstraint beyord-Scherma for BSDE=1Externsiorns:

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 behaviour of the BSDtoBin parser.

Example
The example 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 desclibed in subclause 5.3.5, a BS Schema may use additional datatypes. However, interoperability)is
then limifed to those BintoBSD parsers supporting the referenced extension datatypes.

When a| BintoBSD parser supports ECMAScript as described in Annex A, it is possible to provide an
implemeptation of the extension types as a script within the BS Schema itself and thus te_ maintain full
interopernability.

The bsl|:script component acts as a wrapper for embedding the script implementation of the extension
datatype

BSDL ddes not mandate the support for script implementation for extension datatypes, but Annex A specifigs
an optional mechanism for ECMAScript implementation of datatypes.

Syntax

The Dbpl:script element shall be added to the_ Sxsd:schema component via the
xsd:anfotation/xsd:appinfo combination. Several bsl:script may be used to declare several
datatypep, where each bs1:script shall contain the implementation of a single extension datatype.
Semantics

The bsl|:script element provides a wrapper for sgctipts associated with the BSDtoBin and/or BintoBSD
parsing process.

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

NOTE Unlike BSDL-1 attributes, the bs1l:script element does not augment the BSD infoset. However, it |s
specified [n the BSDL-1 namespace because the mechanism it introduces is used by both BSDtoBin and BintoBSD.
Example

See Annex A.

5.5 Sghema for BSDL-1 Extensions

<?xml yersipn="1.0"2>

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

<!—-— Sthema for BSDI-1 extensions —-—

<schema xmlns="http://www.w3.0rg/2001/XMLSchema"

xmlns:bsl="urn:mpeg:mpeg2l:2003:01-DIA-BSDL1-NS"
targetNamespace="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS"
version="ISO/IEC 23001-5" id="MPEG-B-BSDL-1.xsd">

<annotation>
<documentation>
Schema for BSDL-1 extensions
</documentation>
</annotation>

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

<U—— HHdHHHHAF AR >

<!-—- BSDL Attributes ==>

<U—— #4#4#444 444 H 4 FH A A AR HEHHSFERHESEE ——>

<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"/>

<!-- Address unit definition -->
<simpleType name="unitsType">
<restriction base="NMTOKEN">
<enumeration value="bit"/>
<enumeration value="byte"/>
</restriction>
</simpleType>
<!-- A list of hexBinary strings -->
<simpleType name="hexBinaryStrings">
<list itemType="hexBinary"/>
</simpleType>
<!-- A list of anyURI -->
<simpleType name="anyURIList">
<list itemType="anyURI"/>
</simpleType>

<U—— #4#4#4444 44 EH4HFHHHHHHHHEHHHHEHERIHSE ——>
<M== ECMAScript element ==>
<U—— #4#4#4444 444 FHHHHHHHHEHHEESHHESEE ——>
<element name="script">
<complexType>
<simpleContent>
<extension base="sghirng">
<attribute name="#d" type="ID" use="required"/>
</extension>
</simpleContents
</complexType>
</element>

<U—— #4#4#4ERHE A E A A >
<!-—- BSDL Built-in Datatype ==>
<U—— #44AFHHA4HHEHASFHHHEA AR H S HS A SRS EE ——>
<simplelwpe name="byteRange" id="byteRange'">
<restriction>
<simpleType>
<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">
<r¢striction base="string"/>

</simpleType>

<simpleType name="stringUTF16" id="stringUTF1l6">
<r¢striction base="string"/>

</sippleType>

<simpleType name="stringUTF16BE" id="stringUTF16BE">
<r¢striction base="string"/>

</simpleType>

<simpleType name="stringUTF16LE" id="stringUTF16LE">
<r¢striction base="string"/>

</simpleType>

<simpleType name="stringUTF8" id="stringUTF8">
<r¢striction base="string"/>

</simpleType>

<simpleType name="longLE" id="longLE">
<r¢striction base="long"/>

</simpleType>

<simpleType name="intLE" id="intLE">
<r¢striction base="int"/>

</simpleType>

<simpleType name="shortLE" id="shortLE">
<r¢striction base="short"/>

</simpleType>

<simpleType name="unsignedLongLFR!" id="unsignedLongLE">
<r¢striction base="unsignedLohg"/>

</simpleType>

<simpleType name="unsignédIntLE" id="unsignedIntLE">
<r¢striction base="unsignedInt"/>

</simpleType>

<simpleType name="uhSignedShortLE" id="unsignedShortLE">
<r¢striction bases"unsignedShort"/>

</sigppleType>

<simpleType, ndme="align32" id="align32">
<rg¢striefien base="hexBinary">
length value="4"/>
</festriction>
</si p1 2Type
<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. Conseqt

ently, all

the datatypes inherit the BSDL-1 namespace.

NOTE Since this schema document has no target namespace and is included by the Schema for BSDL-1 e
the base types must be qualified with a prefix bound to the XML Schema namespace in order {0’ avoid n
ambiguity.

ktensions,
hmespace

?xml version="1.0"?2>
!-— Bitstream Syntax Description Language ISO/IEC 23001-5 \=#>
!-- Schema for BSDL-1 extensions : Unsigned Integer Datatiypes Schema -->
schema xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
version="ISO/IEC 23001-5" id="MPEG-B-UnsignédIntegers.xsd">

<annotation>
<documentation>
Schema for BSDL-1 extensions: Unsigned\\ntegers
</documentation>
</annotation>

<simpleType name="b32">
<restriction base="xsd:unsignedint"/>
</simpleType>
<simpleType name="b31">
<restriction base="xsd:unsignedInt">
<maxExclusive value={"2147483648"/>
</restriction>
</simpleType>
<simpleType name="b30">
<restriction base="xsd:unsignedInt">
<maxExclusive value="1073741824"/>
</restrictieon>
</simpleType>
<simpleTypevname="b29">
<rest¥iction base="xsd:unsignedInt">
<maxkExclusive value="536870912"/>
</restriction>
<fsimpleType>
<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"/>

</testriction>
</simpleType>
<simpleType name="b23">
<r¢striction base="xsd:unsignedInt">
maxExclusive value="8388608"/>
</testriction>
</simpleType>
<simpleType name="b22">
<r¢striction base="xsd:unsignedInt">
maxExclusive value="4194304"/>
</festriction>
</simpleType>
<simpleType name="b21">
<r¢striction base="xsd:unsignedInt">
maxExclusive value="2097152"/>
</testriction>
</simpleType>
<simpleType name="b20">
<r¢striction base="xsd:unsignedInt">
maxExclusive value="1048576"/>
</testriction>
</simpleType>
<simpleType name="b1l9">
<r¢striction base="xsd:unsignedInt™>
maxExclusive value="524288M/>
</testriction>
</simpleType>
<simpleType name="b1l8">
<r¢striction base="xsd:iunsignedInt">
maxExclusive value=¥262144"/>
</festriction>
</sigppleType>
<simpleType name=!P17">
<rg¢striction{base="xsd:unsignedInt">
maxExclugive value="131072"/>
</festricbion>
</simpleType>
<simpleType name="blo6">
<r¢striction 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">

30
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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="pb11">

<restriction base="xsd:unsignedShort">
<maxEkExclusive value="2048"/>
</restriction>
</simpleType>
<simpleType name="b10">
<restriction base="xsd:unsignedShort">
<maxEkExclusive value="1024"/>
</restriction>
</simpleType>
<simpleType name="b9">
<restriction base="xsd:unsignedShort">
<maxExclusive value="512"/>
</restriction>
</simpleType>
<simpleType name="b8">
<restriction base="xsd:unsignedShort">
<maxExclusive value="256"/>
</restriction>
</simpleType>
<simpleType name="b7">
<restriction base="xsd:unsignedShort">
<maxExclusive value="128"/>
</restriction>
</simpleType>
<simpleType name="bo6">
<restriction base="xsdfuhsignedShort">
<maxExclusive value='"64"/>
</restriction>
</simpleType>
<simpleType name="pb">
<restriction base="xsd:unsignedShort">
<maxEkExclugive value="32"/>
</restrictiopn>
</simpleType>
<simpleTyfe name="b4">
<regtriction base="xsd:unsignedShort">
<mdxExclusive value="16"/>
<Yrestriction>
</SimpleType>

SimoleTyune name="H3"
s 20

<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 PFocessing model

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

Bitstream
BS Schema
BSDtoBin
(Transformed)
BS Descriphion
Adapted
Bitstream

Figure 4 — Architecture of bitstréam generation using BSDtoBin

[0

It is reminded that no mixed content is allowed“in a bitstream syntax description. Furthermore, any typ
definitior] left open in the BS Schema (e.g:,(by using xsd:anyType or xsd:anySimpleType) must b
superseded in the instance by a relevant type with the xsi:type attribute. Lastly, prior to generating
bitstrean), the BS Description must bevalid with respect to its schema in the XML Schema meaning.
Following these rules, a type definitiofiiin'the schema may be assigned to each simple content element of th

instance|and thus specify an engeding scheme for the content. Furthermore, when an element of the B

Descriptipn is empty and its declaration in the schema specifies a value constraint (fixed or default attribute),
the BSD{oBin processes this,default value.

O O

BSDtoBih parses the descftiption following the navigation path of an XML document. Each non-empty, simpl
content ¢lement produtes a segment of data in the output bitstream or a list of parameters in the case of
xsd:1igt. A complex content element produces a segment of data, which is itself the result of th
contributjons of its\child elements.

For each element, attributes other than within the XML Schema Instance or BSDL namespaces are ignored.
Furthermore) it is reminded that the tag name itself has no impact on the bitstream generation. For a simp
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.

chemas to carry specific semantics in the context of bitstream generation, BSDL-2 extensions intrequce new
nguage constructs over XML Schema, such as conditional statements.

hile BSDL-1 extensions consist in type definitions and attribute declarations that can be usdgd in BS
i
Tlhese language extensions consist in:
— aset of BSDL-2 attributes

— aset of BSDL-2 components, including in particular:

— aset of BSDL-2 facets

—

he syntax of these extensions is partially defined in the Schema for Schema for BSDL-2 extensipns. This
chema document is similar to the Schema for Schema of XML 8chema in that it specifies the synrx of the
nguage elements themselves. Additional constraints on the syntax are specified for each BSDL-2 affribute or
mponent.

o

hese constraints are said static in the sense they cancand should be checked on the BS Schema bgfore and
imdependently from the BS Description generation\process. The input bitstream is thus not required for
ecking the constraints.

he BSDL-2 extensions are added to the BS Schemas as XML Schema annotations and thu$ do not
imtervene in the schema validation. From a‘schema validation point of view and unlike the Schema fof BSDL-1
Extensions, the Schema for Schema for BSDL-2 extensions does not need to be imported by a BS Sghema.

D

.1.2 Annotation mechanisms’'of XML Schema

ML Schema provides twe ‘ways of adding application-specific annotations. Firstly, all schema components
an contain an xsd:annotation component, which itself can contain one or several xsd:gppinfo
pomponents, intendedas a placeholder for application-specific information. Secondly, all XML |Schema
pmponents allow attributes with non-schema namespace, which leaves the possibility to add new attributes
b some schema’Components by qualifying them with a specific namespace.

=4 0 0O 0O N

BSDL-2 usescthis annotation mechanism for adding BSDL-2 language extensions to XML Schema:

—»BSDL-2 components are new schema components similar to XML Schema components. 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

4l
U

th 3 : : 4 4o PP I H H
e AU ITCSS LI ITCUIOIT CUTTTPUTTCTTU vid urc armmotativrt mreeriarirstnT, I.CT.,

xsd:anmhotation/xsd:appinfo combination.

Like the XML Schema facets, a BSDL-2 facet constrains an XML Schema or BSDL-1 datatype and:specifie
how BintpBSD must parse this datatype.

[

Note thaf if a datatype with indefinite length (xsd:hexBinary, xsd:base64Binary and®sd : byteRangs
is not constrained by either an xsd:length, bs2:1length, bs2:startCode or bs2:endCode facet, the
the bitstrpam is parsed until the end of the bitstream.

~

=}

The subglause 6.3 lists the BSDL-2 facets. For each facet, it specifies the (XML Schema and BSDLA1
datatypeg it applies to.

6.1.4 XPath expressions
One of fhe key features of BSDL-2 is the use of variables, the:value of which should be read from th
bitstream). This is required for example when a bitstream containsra segment of data, the length of which
given bylanother field previously found in the bitstream. In order to parse this segment, the BintoBSD Parsg
needs to| retrieve this field and evaluate its value. It is therefore necessary to locate a downstream paramete
(i.e., alrepdy read from the bitstream) and evaluate its value.

= = un O

While pdrsing a bitstream, the BintoBSD parser progressively instantiates the BS Description. As soon as
field is parsed, the corresponding XML element is‘instantiated and added to the Description. A data field whig
length off number of occurrences depend on a figld found earlier in the bitstream can thus be read by locating
and evalpating this parameter in the partially instantiated BS Description.

2> 0

[

For this,|BSDL declares variables by.using XPath expressions, as specified in XPath 1.0 [8]. XPath defing
four basif types (see clause 1 of the_ recommendation):

— |node-set (an unordered collection of nodes without duplicates)
— |boolean (true orfalse)
— [number (a.floating-point number)

— |stringta-sequence of UCS characters)

Both BSI ariables. For example the bs2: s attriby
specifies the number of occurrences of a particle and the bs2: 1ength facet specifies the length of a datatype
such as xsd: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.

OTE Prefixes are only local abbreviations for a namespace. Therefore, prefixes used in the BS Scherma do not
need to be the same used in the instantiated BS Description.

.1.5 bs2:log2() XPath function

Path specifies a Core Function Library. In addition, BSDL-2 specifies a new function named bs2}1log2 ()
follows: this function returns the logarithm in base 2 of the input argument. The input argument and output
lue are XPath numbers, i.e. floating-point values. This function is defined in_the BSDL-2 names;l:ace and
ust be used with a prefix bound to the BSDL-2 namespace. The namespace‘binding context used tp resolve

the prefixes used in an XPath expressions is the context of the element Where this expression is used in the
BS Schema.

6.1.6 XPath variables assignment

hrd

Path expressions may use variables: they are referengced\by their qualified name preceded by the "s"
haracter. However, XPath in itself does not specify howdo assign a value to a variable.

(@]

jwul

SDL specifies several ways of assigning a value to;an XPath variable.
— The bs2:parameter component (see(®.4.2) assigns a constant value to a variable.

— The bs2:assignPost attribute{see 6.2.8) assigns the value of a simple content element to a
variable.

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

— The bs2:variablgcomponent (see 6.4.4) assigns the result of an XPath expression to a variable.
NOTE Variables are-declared and assigned in a same step.

All variables declared using these features shall have global scope. That is, they may be referenced ffrom any
APath expressien within a BS Schema. However, the variable may have an undefined valug, if it is
dereferencedbefore the BintoBSD parser has assigned a value to it.

NOTE The global scoping of variables is necessary due to the potential mismatch between hierarchical sjructure of
the BSD and the hierarchical structure of the BS Schema. That is, it is often necessary to refer to bitstream/BSD [structures
flom a separate part of the BS Schema.

XPath variables are declared and referenced with a qualified name.

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[:nOccurs attribute is allowed for the particle components, i.e.:

and

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

Semantics

The bsq:nOccurs attribute specifies the number of occurrences of a particle. Its value is an XPat
expressipn that shall be resolved against the partially instantiated BS Description with the context node set {
the parent element of the particle being instantiated and cast into an integer.

NOTE
same cdmponent should be set so as to allow the full range\ of possible values. For example, writin

xsd:min

Since bs2 :nOccurs is ignored by XML Schema, the values of £sd¥minOccurs and xsd:maxOccurs of th

the generpted BS Description will be schema-valid with respect to the(umber of occurrences of the particle.

Example
The foll

slice group id occurs multiple times, according to the value of pic size in map units minus
plus 1.

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

Dccurs="0" and xsd:maxOccurs="unbounded" for a particle with a bs2:nOccurs attribute ensures that

bwing example is taken from a BS Schema describing an AVC bitstream. The element

o 5

e
9

1

<xsd:s¢quence bs2:if="slice grqup’map type = 6">

<xsdjelement name="pic size\\in map units minusl" type="bsl:unsignedExpGolomb"/
<xsdfelement name="slice (group id" type="bsl:unsignedExpGolomb"

maxOccurs="unbounded"( bs2:nOccurs="avc:pic size in map units minusl + 1"/>
</xsd:g$equence>

6.2.2

bis2:if attribute

Introdudtion

The bsq:if£ attributes specifies a test to determine whether a particle is to be instantiated. The test
describefl by, an XPath expression that is evaluated against the partially instantiated BSD.

Syntax

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

36

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

and

the model groups (xsd:all, xsd:choice and xsd: sequence).
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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:if attribute ensures that the generated BS Description will be schema-
vplid with respect to the number of occurrences (0 or 1) of the particle.

Bxample
he sequence in the preceding example is instantiated only if the numeric value of slice group map type

$ equal to 6. slice group map type is an XPath expression that selects a childyof the context node
(which is the parent of the sequence).

|

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

htroduction

/]

The bs2:ifNext, bs2:ifNextMask and bs2:ifNextSkip attributes specify another test to determine
whether a particle is to be instantiated. Whereas bs2:1if specifies a test that relies on downstream
parameters (anything that has already been parsed and instantiated in the BSD), the attributes here test
upstream bytes. This part of the bitstream has not yet been parsed, and its content is therefor¢ not yet
described in the BSD.

Syntax
The bs2:ifNext, bs2:ifNextMask and bs®:ifNextSkip attributes are allowed for the| particle
components, global elements and groups, i.e.:

— xsd:element and xsd:group components; and

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

—

he bs2:1ifNext attribute centains one or two strings conforming to the syntax specified in the Schema for
chema for BSDL-2 Extensions.

(@)

—

he bs2:1ifNext valde shall be interpreted as either one or two big-endian byte-strings sepdrated by
hitespace. The farmat of each string shall be one of:

<

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

— Sbinary format preceded by "0b"; or

2— ASCII format, delimited at both ends by either single ( ‘) or double ( “ ) quotes. Allowed clparacters
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 offthevatuets)of b2t fext:

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

— |global element declaration: the xsd:element component has a name attribute and is.inimediately
within xsd: schema

— |local element declaration: the xsd:element component has a name attribute and“s not immediately
within xsd: schema

— |element reference: the xsd:element has a ref attribute, which references an element declared
globally

The bsq:ifNext, bs2:1ifNextMask and bs2:1lookAhead can be used for any of the three cases.
Howevel, they shall not be simultaneously used in an element reference and in the corresponding global
element Peclaration.

The same rule applies to xsd:group.

Semantics

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

1) [Mark the current position in the bitstream.

[0

2) |[If the component has a bs2«d4\fNextSkip attribute, consume the number of bytes indicated by th
value of bs2:1fNextSkip.

)

3) |Let X equal the value.of the subsequent n bytes of the bitstream, where n is equal to the length i
bytes of the bs2 ;i'tNext string(s).

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

5) |Resetthe bitstream to the position marked at step (1).

6 ThHA componantchall ha tnctantiatad f WV ic ~arantar than Ay A Al $0 tha valiin AFf tha firat ofrina 10
- COMpPONCHtT—Sr o oottt CoO—T—7 T 1o greatCr—tart O S ot Ot C—vara C— O thiC—rotStmg—Tt—u

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.

he BintoBSD starts by instantiating a rootE1t. Since its content model is an xsd:choicefittheh tries to
imstantiate e1t1. Since the default value of xsd:minOccurs and xsd:maxOccurs is 1, it-tries to instantiate
dne occurrence of it. For this, it first evaluates the boolean XPath expression given by the-bs2: i f] attribute
gnd compares the next bytes in the stream to the value FF01 given by the bs2: ifNext attributg¢. If both

conditions are true, then an e1t1 is instantiated.

Qtherwise, BintoBSD tries to instantiate e1t2 an indefinite number of occurrences since the xsd:maxOccurs
lue is set to unbounded. For this, it tests whether the next bytes in the stream correspond to the §equence
HFO2. If yes, then an e1t2 is parsed, and BintoBSD successively instantiates further occurrences of the e1t2
long as the next bytes correspond to the FF02 sequence. In other-terms, the test on the nexfl bytes is

performed for each occurrence of elt2.

Qtherwise (neither e1t1 nor elt2 could be instantiated), BintoBSD tries to parse e1t3. The niimber of
dccurrences is given by the XPath expression of the bs2*nOccurs attribute which is evaluatgd in the
imstantiated DOM tree. Note that xsd:maxOccurs is set\d unbounded so that the output descriptipn is still

alid with respect to the schema. BintoBSD then instantiates e1t3 the corresponding number of timjes. Even
though the number of occurrences is fixed by bs2:nOccurs, the test on the next bytes (thgt should
gorrespond to the bs2:1fNext value FF03) is performed for each occurrence. If the test is false bgfore the

umber of occurrences has been reached, therthe bitstream does not comply with the schema and BintoBSD

fails.

Q

ccordingly. In an xsd:sequencefthe xsd:minOccurs should be set to zero in case the test is false. In

b

dnd does not need to be speeified by xsd:minOccurs.

{abs2:if or bs2:1ifNext test is.specified for a particle, then its number of occurrences shou|d be set

an

sd:choice on the other hand, the optional occurrence of the particle is already implicit in the contgnt model

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

xsd:schema xmlisyxsd="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:rootElement="pref:rootElt">

sd-clomont nomo_"vrootE 1+ M

<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:s$chema>

6.2.4 bs2:rootElement attribute

Introdudtion

In XML $chema, several elements may be declared globally, and there is no way to ‘specify which of these
shall be the root element of the document. In this case, the BintoBSD parser cannot.determine which element

to instantiate as the document root without additional information. The bs2: roofEllement attribute attache]
to an x$d:schema component provides this information, specifying which\global element the BintoBS

parser i

Syntax

s|to instantiate as the root.

The bs2f: rootElement attribute is allowed for the xsd: schema component.

The attrilpute value shall be equal to the qualified name of an elément declared in the same schema document.
Semantics
The valuge of the bs2: rootElement attribute shall indicate the root element for the BSD. That is, BintoBS

shall bedin the instantiation of the BSD with the element indicated by bs2: rootElement.

Example

d
D

The follgwing example illustrates the use -of the bs2:rootElement attribute. XML Schema allows sever
global elements, i.e., declared at the-root of the schema. While this has no impact on BSDL-1, this introduc

an amb

iguity for BSDL-2 since the BintoBSD Parser then does not know what is the root element to read fro

the bitstfeam. In case this indication is not provided by the application, the bs2:rootElement attribu

should

be added to xsd:schema to indicate the qualified name of the root element to be parsed. In th

example|below, the BintoBSD parser will start by parsing the pref:eltl element.

<?xml

Yersions™l.0" 2>

<xsd:s¢hema
xmlng:x6dE"http: //www.w3.0rg/2001/XMLSchema"
elemgneFormDefault="qualified"
targetNamespace="NTttPp:// WWW.EXaMpLlE . 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">

40
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<!-- and so on -->
</xsd:element>
</xsd:schema>

6.2.5 bs2:removeEmPrevByte attribute

Introduction

Hs2:removeEmPrevByte specifies how to detect and remove any bytes that have been previously
tp prevent the emulation of start codes. It is the equivalent attribute of bs1:insertEmPrevByt
BintoBSD parser (see 5.3.7).

(7.1

yntax
Tlhe bs2: removeEmPrevByte attribute is allowed for the xsd: schema component:

I[§ must contain an even number of hexadecimal strings.

Semantics
The bs2: removeEmPrevByte attribute specifies the removal of emulation prevention bytes.

Hor each pair of hexadecimal strings, the first string specifies the byte sequence from which the ¢
byte should be removed and the second string specifies the byte/sequence that should be read from
bitstream instead.

When the attribute is empty, no emulation prevention byte“is discarded.

Bxample
the example BS Schema shown in 4.4.2,\the bs2:removeEmPrevByte specifies that when

00003" byte-string is found while parsing the input bitstream, the last byte shall be identifig
mulation prevention byte and discarded;

.2.6 bs2:defaultTreelnMemory, bs2:startContext, bs2:stopContext, bs2:partContext,
s2:redefineMarker attributes

Introduction

hen parsing the input bitstream, the BintoBSD parser progressively instantiates the BSD. Whe
pressions are used-(e.g. in bs2:1f or bs2:nOccurs attributes), they are evaluated against this
imstantiated BSD™\In practice, this requires the BintoBSD parser to store the instantiated BSD in
uring the parsing process, which may have a significant impact on its performance when the BSD gr
large.

owever; in some cases, it is sufficient to store only selected parts of the instantiated BSD which are|
subsequent XPath expressions. In other cases, XPath expressions do not use location paths, (rg

inserted
> for the

mulation
the input

ever the
d as an

n XPath
partially
memory
OWS very

required
ferences

tp 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
memory so they can be used in the evaluation of subsequent XPath expressions.

Syntax

stored in

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.
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Semantics

The bs2:startContext 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.

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 pfter a positive evaluation of the condition.

Note, thi$ attribute is typically used when the element is necessary in the location step of an XPath expressi

The bs2|: stopContext attribute lists XPath expressions and every appearing XPath expression should b,
resolved|in the in-memory stored BS Description as a string. The resulting strings identify the._elements that
must be femoved from the memory.

If the affribute is used for an xsd:element, the attribute is always evaluated, €ven if the element is
conditiorfal.

If the atthute is used for an xsd:choice, the attribute is evaluated after the evaluation of the choice.

Note, th
attribute.

bs2:stopContext attribute must be evaluated after the processing of any other context-related

The bs2|: redefineMarker attribute associates a new identifier to.a previously identified element.

If the element is conditional, the bs2: redefineMarker attribute is only processed after a positive evaluation
of the copdition.

The bs2|: redefineMarker lists couples of XPath expfessions whereby every XPath expression should b
resolved|in the in-memory stored BS Description_as, a string. The first string evaluated of each couple is th
existing identifier of the element and the second string evaluated of the couple is the new identifier.

O D

—

The bs2[:defaultTreeInMemory provides, an indication about the required memory for parsing. The defau|
boolean value of True indicates that all the elements should be kept in memory. A value of False signals th
BintoBSID Parser that memory consumption may be optimized by using the context-related attributes.

[0

This attripute may be also used without context information. For example, when the BS Schema contains n
XPath exfpression or the XPath\expressions used in the BS Schema do not use location paths, BintoBSD dog
not need storing the full BSBDin memory. This may be indicated by this attribute.

n O

Example

The following example of a BS schema for a fictive and simple coding format demonstrates the usage of th
bs2:startConteXt, bs2:partContext, bs2:stopContext, bs2:redefineMarker, an|
bs2:defaulttTreeInMemory

[o NN}

<?xml verstormr—"I-0* =encoding=*UTF=8

<xsd:schema targetNamespace="example"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:ex="example"
xmlns:bsl="urn:mpeg:mpeg21:2003:01-DIA-BSDL1-NS"
xmlns:bs2="urn:mpeg:mpeg2l:2003:01-DIA-BSDL2-NS"
elementFormDefault="qualified" bs2:rootElement="ex:bitstream"
bsl:defaultTreeInMemory="false">
<xsd:include schemalLocation="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"
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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>
</xsd:element>
<!-- Definition of the header -->
<xsd:element name="header" bs2Z:partContext="true">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="height" type="bo6"/>
<xsd:element name="width" type="bo6"/>
<xsd:element name="color" type="b3" bs2:partConteXg="true"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<!-- Definition of a frame -->
<xsd:element name="frame" bs2:startContext="Yframe'"
bs2:stopContext="<o0YdFrame'">
<xsd:complexType>
<xsd:sequence>
<xsd:element name="type" type="b4&" bs2:startContext=""'type'"
bs2:redefineMarkers"'frame' 'oldFrame'"/>
<xsd:element name="ifTypelsl'"\type="xsd:unsignedByte"
bs2:1if="./ex:type=1" bs2:stopContext="type"/>
<xsd:element name="ifColprIs2" type="xsd:unsignedByte"
bs2:1f="/extbitstream/ex:header/ex:color = 2"/>
<xsd:element ref="stréam"/>
</xsd:sequence>
</xsd:complexType>
</xsd:element>
<!-- Definition of. la)stream -->
<xsd:element name=''stream" bs2:startContext="'stream'">
<xsd:complexType>
<xsd:sequence>
<xsdzeléement name="length" type="'xsd:unsignedByte"
bs2:partContext="true"/>
<gsd:element name="payload">
<xsd:simpleType>
<xsd:restriction base="bsl:byteRange">
<xsd:annotation>
<xsd:appinfo>

<bsZ:Ilength 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>
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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.

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

6.2.7 bss2:layerLength attribute

Introdudtion

Some cqding formats define a hierarchical structure of data segments, where each data segment contains
other dafa segments and may provide information about its own length (in bytes). The bs2:1layerLength
attribute [enables BintoBSD to parse the, bitstream in a hierarchical and selective way using this length
informatipn.

-

For example, the ISO Base media-file format (ISO/IEC 14496-12) defines a hierarchy of boxes where eac
box has p header containing,a‘four-byte identifier of the box and a four-byte field indicating the box size. Th
size is sgmetimes required-for-parsing the content of the box, e.g. when the box contains an indefinite numbg
of paramleters (i.e. that should be parsed until the end of the box is reached).

= »

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

Syntax
The bs2|: YayerLength 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="stringd"/>
<xs:element name="payload" type="bsl:byteRange"/>
</xs:sequence>
</xs:complexType>
</xs:element>

6.2.8 bs2:assignPre and bs2:assignPost attributes

htroduction

/]

APath expressions may contain literals (i.e. constants), location paths (i.e.\reference to an element of attribute
contained within the partially instantiated BSD) and variables (identified-by a preceding 's' charactef). XPath
does not provide a means for assigning a value to a variable, with must instead be done by the host language
(in this case, BSDL).

The bs2:assignPre and bs2:assignPost attributes specify how to assign a value to a variable|that can
be used later in an XPath expression during the parsing process.

Tlhe bs2:assignPre attribute allows upstream data.(i.e. that has not yet been parsed) to be assigned to a
ariable. This is particularly useful when a conditional statement in bs2:if tests the value of a field that has
ot yet been parsed and is thus not present in the' partially instantiated BSD.

=<

Tlhe bs2:assignPost attribute assigns the value of the most recently instantiated element to a varigble.

Ix many cases, it is possible to avoid the use of location paths in XPath expressions by using XPath pariables
stead that have been assigned by bs2:assignPre and/or bs2:assignPost. As explained in 6.2]6, XPath
¢cation paths require storingat least parts of the BSD for the expression evaluation. The use pf XPath
variables therefore allows the-memory consumption of BintoBSD to be reduced.

[/

yntax
Tlhe bs2 : assignPre attribute is allowed for the following components:

— xsdycomplexType

—_X8d: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:if 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 variahle assignment is performed after the processing of the element

Exampl

In the B$ Schema shown in 6.2.7, the bs2:assignPre attribute specifies how to read a parameter from th
bitstream and assign the value to the variable. When parsing the box element, the BintoBSD ‘parser fir$
reads the next 32 bits upstream as an unsigned integer (but without moving the parsing cursor) and assign
the valug to the size variable. This variable is then used when evaluating the XPath expression contained i
the bs2 {layerLength attribute.

S5 0 =~ O

The following BS Schema snippet provides an alternative implementation of the schema shown in 6.2.1 using
bs2:as$ignPost.

<xsd:s¢quence bs2:if="slice group map type = 6">
<xsd{element name="pic size in map units minusl" typ€="bsl:unsignedExpGolomb"
bs2:assignPost="n"/>
<xsdjelement name="slice group id" type="bsl:unsignedExpGolomb"
maxOccurs="unbounded" bs2:nOccurs="$n + 1"/
</xsd:g$equence>

6.2.9 bs2:bsdlVersion attribute

Introdudtion

This attripute is the companion of bs1:bsdlVersion (5.3.8) and indicates the BSDL version with respect t
BSDL-2 yalidity.

[e)

Syntax
The bs2[:bsdlVersion attribute is allowed for the xsd: schema component.

Semantics

The bs2|:bsdlVersion“attribute indicates the version of BSDL that the BS Schema conforms to and heng
the versjon of BintoBSD processor required. It is recommended to use this attribute in the xsd:schem
compongnt of the.BS Schema to allow a BintoBSD processor check whether it may process the BS Schemp
to parse p bitstream.

U ¢))

The refekred_version is the value of the version attribute of the xsd:schema compaonent 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. This is why
bsl:requiredExtensions and bs2:requiredExtensions are both required.

yntax
he bs2: requiredExtensions attribute is allowed for the xsd: schema component.

emantics

he bs2:requiredExtensions attribute indicates the user-defined datatypes required by this BS Schema.
l{s value is a list of URIs. Each URI indicates either a single datatype or a library of datatypes. In the fjrst case,
it contains a fragment identifier pointing to datatype name itself. In the second case, it identifies the ligrary.

he bs2:requiredExtensions provides additional information in a BS\Sehema, but does not inply any
rmative behaviour of the BintoBSD parser. The behaviour of a BintoBSD ‘parser is not specified ywhen the
implementation of the referenced datatypes is not available.

Bxample
ee example in 5.3.5.

0

.3 BSDL-2 facets

6.3.1 bs2:length facet

—

htroduction

he bs2:1ength facet has the same_functionality as xsd:length (i.e. constraining the length of a
atatype), but its value is resolved dyhamically via an XPath expression.

(oM

[/

yntax
he bs2:1ength facet may. be used to restrict any of the following datatypes:

—

— xsd:string,xsd:normalizedString,
— xsd:héxBinary, xsd:base64Binary,
— bsitbyteRange,

A\ bsl:stringUTF16NT, bsl:stringUTF16BENT, bsl:stringUTF16LENT, bsl:stringUTF8NT,
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 xsd:length,
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—altothertypes(sortexBimary st baset4 B tmaryandbstoyteRarger the—unit-of
length is bytes;

— |For derivation 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 always s
and depepds on the character encoding of the datatype.

[

NOTE The semantics of bs2: 1length is similar to that of xsd:1length. The differencelis that the latter provide
a static infeger value, whereas the former provides an expression that is resolved to an integer dynamically.

Example

The follgwing example is another way of implementing a file format box (see also 6.2.7). The bs2:1ength
facet spgcifies the size of the bs1 :byteRange datatype as the value of the size element.

<xs:¢lement name="box">

<x$:complexType>
Xs:sequence>

<xs:element name="size" type="xs:unsignedInt"/>
<xs:element name="type" type="stringd"/>
<xs:element name="payload" type=tgayloadType"/>
/Xs:sequence>

</%s:complexType>
</xs{element>

<xs:$impleType name="payloadType">
<xg:restriction base="bsltibyteRange">
Xs:annotation>
<xs:appinfo>
<bs2:length value="../size - 8"/>
</xs:appinfox
/xs:annotatiemn>
</%s:restriction>
</xs{simpleType>

6.3.2 b|52: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 faget. This is
hy the number of encoding bits has to be specified with the xs1i : type attribute and bs1:bl ... bsl:b32>

=

m

I xample
he following example describes the frame num field of an AVC bitstream. Theullength of this field is
omputed from 1og2 max frame num minus4, which is in a prior part of the bitstream.

(o —|

<xsd: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>
</xsd:simpleType>

6.3.3 bs2:startCode and bs2:endCode facets

Introduction
:I some coding formats, a data segment is read until a start code a found. A start code consists ¢f one or

ore byte-sequences that indicate the ‘start of a new data segment. For example in ISO/IEC|1449-10
(Advanced Video Coding), the content,of-a NALUnit is read until the start code 0x00000001 is segn (which
mdicates the start of the subsequent-NAL Unit).

(ds)

imilarly, an end code indicates. the end of the current data segment; in this case, the byte sequence is
mcluded in the data segment being parsed.

[ 7Y

yntax
he bs2:startCgde and bs2:endCode facets may be used to restrict any of the following datatypgs:

—

— xsd:hexBinary, xsd:base64Binary
— “bsl:byteRange

Tlhe~walue of either facet shall conform to the syntax specified in the Schema for Schema fonl BSDL-2
EXxtensions.

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
bs2:1length or xsd:length facet on the same type or any of its base types.

Semantics

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 bs

the end ¢f the current element.

A BintoBSD parser shall append data to the current element until any of the declared bs2:startCode ¢
bs2:endilCode sequences are read from the bitstream. In the latter case, the sequence.shall also b

append

NOTE
attribute

prevention byte.

Examp
In the f

up to butlexcluding the start code of the following type, which has the valuye 00000001.

2|: endCode facet shall be interpreted as a sequence of bytes (or a range of sequences) that denpteg

ed to the current element.
When the stream contains emulation prevention bytes, as indicated by the bg2:removeEmPrevByt

see 6.2.5), BintoBSD shall test the bytes read from the raw bitstream, i.e. before ‘removing the emulatid

le
ollowing example, the Raw Byte Sequence Payload (RBSP) Type from AVC contains all of the byte

<xsd]simpleType name="rbspType">
<xg$¢d:restriction base="bsl:byteRange">

</%¥sd:restriction>
</xsd:simpleType>

xsd:annotation><xsd:appinfo>
<bs2:startCode value="00000001"/>
/xsd:appinfo></xsd:annotation>

6.3.4

Introdudtion

As is thg case for any XML document, a BSD has some constraints with respect to allowed characters. |
particulaf, an XML element cannot contain characters such as '<' or ">' since these characters are interprete
as mark-up characters. Thisimay be an issue when a bitstream contains an XML document. For example, th
xml box pf ISO/IEC 11496-12 (ISO Base Media File Format) contains an XML document. If BintoBSD parse
this box ps a string, this-will appear as mark-up characters in the resulting BSD, which may not then be well

formed.

CDATA (characterdata) in the resulting BSD.

Another 3otent|al issue is the presence of control characters (such as carnage return or line feed) in a parse
string. Tl

bis2:escape and bs2:cdata facets

To address\this issue, the bs2:cdata indicates that the parsed string should be embedded 4

avoid this, the bs2:escape |nd|cates that ISO controI 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/li

ne 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.

emantics

he bs2:escape facet indicates BintoBSD that control characters shall be escaped as~XML ¢haracter
references in the output lexical value.

he bs2: cdata facet indicates BintoBSD that the output lexical value shall be marked(as character flata, i.e.,
ncapsulated in "<! [CDATA[" and "] ]>".

OTE These facets address two different constraints: bs2 : escape escapes the control characters whichf encoding
ay be platform-specific. The bs2 : cdata facet escapes strings that may contain XML<mark-up characters.

m

I xample

or example, with the bs2:escape facet, a line feed character read in the bitstream should be gqutput as
"&H#XO0A;".

-

With the bs2: cdata facet, BintoBSD will instantiate the xml ox of a file format as in the BSD snippgt below.
Tlhe XML document that was contained in the xml box is, instantiated as CDATA string in the BSD, s¢ that the
BSD is well-formed.

xml>

<size>11960</size>

<type>xml </type>

<version>0</version>

<flags>000000</flags>

<boxData><! [CDATA[<?xm]l wyérsion="1.0" encoding="UTF-8"?>
<!--\&nd so on..-->]]</boxData>

/xml>

§.4 Other BSDL-2 schema components
6.4.1 bs2:ifUnion“‘component

Introduction

Ip sometcoding formats, the datatype of an element depends on another parameter. For example in] ISO/IEC
14496-2, the sprite-enable parameter is one or two bits long depending on the valug of the
ideo object layer verid parameter. T

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:

Unless gn anonymous type is instantiated, a BintoBSD parser shall place an xsi:type attribute on the
instantialed element, with a value equal to the qualified name of the instantiated type.

Example
The Vidgo Object Layer of ISO/IEC 14496-2 uses a parameter named sprite enable, which is one or tw

bits, de

video

This ma

is definedl as a xsd:union between bs1:b¥ and bs1:b2 (built-in types of 1 and 2 bit long unsigned integer),
and the test is defined as the XPath expression mp4:video object layer verid = 1.

Note that this example could als@ be implemented without xsd:union, but with a bs2:bitLength facet
constrairling xsd:unsignedB{tk.

Let the member types be numbered from 1, beginning with types specified by the memberTypes
attribute, followed by anonymous type children, if any,

Leti=1.

If i > the number of bs2:1ifUnion descendents of the xsd:union, then the element type shall b
the ith member type. End.

D

The value expression of the ith bs2:1ifUnion shall be evaluated as specifiedi}Pthe equivalent
Boolean value is true, then the element type shall be the ith member type. End.

i=i+1.
If i > the number of member types, then the element type shall be the fifst member type. End.

Goto (3).

=0

pbending on the value of another parameter video object layer verid (one bit long |i
bject layer verid = 1, two bit long©therwise).

be implemented by a single elementsprite enable declared in the BS Schema with a type that

p

<xsd:e
<xsd
<x

</
</xs
</xsd:

lement name=MSprite enable">
simpleType>
d:union WemberTypes="bsl:bl bsl:b2">
xsd:annotation>
<xsdwappinfo>
<bs2:1ifUnion value="mp4:video object layer verid = 1"/>
<Jxsd:appinfo>
</xsd:annotation>
xsd:union>
d:simpleType>
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

he bs2:parameter component shall be placed as the child of a xsd:annotation/xsd:gppinfo
mbination under an xsd: schema component.

emantics

he bs2:parameter component declares an XPath variable and assigns a constant\value to it. This value
ay be overridden at run-time by a value provided by some other means (e.g., by.€ommand line). The name
tribute indicates the qualified name of the variable.

Bxample

Tlhe following BS Schema snippet shows how to assign a constant value(here, the string "0") to tihe XPath
vriable smyParam. This variable may be referenced in subsequent XPath expressions. Note thaf as with
gther XPath expressions, the type of the variable is dynamic: it is dependent on the context in which iff is used.

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

xs:schema elementFormDefault="qualified"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:bs2="urn:mpeg:mpeg2l:2003:01-DIABSDL2-NS">

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

/Xs:schema>

6.4.3 bs2:xpathScript.component

htroduction

Path allows for-the use of functions that are not defined by its core library, but (as with variables) prgvides no
yntax for their-declaration. A BS Schema may therefore use such functions in XPath expressions, byt without
means forfunction declaration, such a BS Schema is no longer interoperable.

QD DX =

I{ a-BintoBSD parser supports ECMAScript, it is possible to provide an implementation of extension functions
ds asscript 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-Bp
Schema where this expression is used.

Exampl

The exgmple below shows how to specify an XPath extension function in a BS Schema using th
bs2:xpgathScript component. Note that the bs2:10g2 () function is actually natively defined by BSDL-
(see 6.1.6), and would not need to be defined as a script.

N O

The 1log2 () function is defined in the bs2:xpathScript component and is feferenced in the XPath
expressipn used in the bs2 :bitLength facet via its qualified name p:1og2 ().

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

<xs:schema elementFormDefault="qualified" targetNameg&pace="urn:example:myNS"
xmlng:p="urn:example :myNS" xmlns:xs="http://www.w3.06rg/2001/XMLSchema"
xmlng:bs2="urn:mpeg:mpeg21:2003:01-DIA-BSDL2-NSM>

<xs:gnnotation>
<x$:appinfo>
<bs2:xpathScript><! [CDATA [
function log2 (operand) {
return Math.log (operand) /Math.log(2) ;
}
]1></bs2:xpathScript>
</xs:appinfo>
</xslannotation>

<xs:gimpleType name="myLype'">

<x$:restriction base=%"xs:unsignedInt">
xs:annotation>
<xs:appinfo>

<bs2:bitkength value="ceiling (p:log2 ($someVar))" />
</xs:appinfo>
/xs:annotation>

</%¥s:restxiction>

</xs{simpleType>

</xs:s¢hema®™

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, otherwise.
Tlhe name attribute indicates the qualified name of the variable.

The value attribute shall contain an XPath expression which shall be evaluated against the| partially

stantiated BSD, relative to the current instantiation of the enclosing element. The result of tHe XPath
pression shall be stored as the partial-value of the variable being declared:

I{ the value attribute is not present, then the partial-value of the variable shall be the element node being
imstantiated.

Tlhe position attribute shall contain an XPath expression which shall be evaluated against the partially
nstantiated BSD, relative to the current instantiation of the“enclosing element. The XPath expresgion shall
resolve to a strictly positive integer.

NOTE In other words, the first position within a variable nodesset is 1.

When the position attribute is present, the valueofithe variable shall be a node-set. The partial-value jndicated
y the value attribute shall be stored in the position indicated by the result of the position expressjon.

O

{ the partial-value is a node-set with mofre than one item, then the items in the partial-value are storpd within
the variable node-set in consecutively increasing positions, beginning with the result of the ppsition
pression.

I{ the position attribute is(hot present, then the value of the variable shall be the partial-value ind|cated by
the value expression.

m

I xample
he example below shows how to declare an XPath variable in a BS Schema using the bs2:vqriable
omponent. This-variable is then referenced in an XPath expression.

Q —

elemendti'name="elementA" type="elementAType">
<gnwotation><appinfo>
<pbs2:variable name="aVariable" position="2" value="./text () * 27/>

3 £ EN
PP TiT SOt tToH

</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="TSO/TEC 23001-5" i4-—"MPEG-R-RSDI.—2 xad"

<ann
<d

r

1

r

</
</ant

tation>
cumentation>
chema for Schema for BSDL-2 extensions
'his schema introduces new language constructs to be added to XML'™Schema
through its two extension mechanisms:
- attribute with non-schema namespace
- appinfo
'he attributes and elements declared in this schema are therefore
*not** validated by XML Schema !!
locumentation>
hotation>

E R i A

BSDL Attributes ==
FHEHEHHAHH AR A A H RS EHEEEE ——>
ribute name="nOccurs" type="bs2:xPathExpression"/>
ribute name="if" type="bs2:xPathExpression"/>
Fibute name="ifNext" type="bs2:oneOrTwoValues"/>
Fibute name="ifNextMask" type="hexBinary"/>
ribute name="ifNextSkip" type="unsignedShort"/>
ribute name="rootElement" type="QName"/>
ribute name="removeEmPrevByte" Hype="bs2:hexBinaryStrings"/>
ribute name="defaultTreeInMemdry" type="boolean" default="true"/>
ribute name="startContext" <&ypPe="bs2:xPathExpression"/>
Fibute name="partContext" \type="boolean" default="false"/>
ribute name="redefineMaxker" type="bs2:xPathExpression"/>
fibute name="stopConteXt" type="bs2:xPathExpression"/>
Fibute name="layerLength" type="bs2:xPathExpression"/>
ribute name="assignPre" type="NMTOKENS"/>
ribute name="asgignPost" type="QName"/>
ribute name="bsdlVersion" type="string"/>
ribute name="yequiredExtensions" type="bs2:anyURIList"/>

FHEHHH A >
BSDL Facets -——>
FHEHRpd A >
ent\ name="length" type="bs2:numFacet"/>
ent 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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