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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and non-govérnmental, in liaison with 1ISO and IEC, also take part in the work. In the field of infermation
technology, 1$O and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Btandards are drafted in accordance with the rules given in the ISO/IEC Directives; Part 2.
The main tagk of the joint technical committee is to prepare International Standards::Draft Interngtional
Standards adopted by the joint technical committee are circulated to national bodies for.yoting. Publication as
an Internatiorjal Standard requires approval by at least 75 % of the national bodies gastihg a vote.

ISO/IEC 23001-1 was prepared by Joint Technical Committee ISO/IEC JIE™, Information technplogy,
Subcommitteg SC 29, Coding of audio, picture, multimedia and hypermedia-information.

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

— Part 1: Bjnary MPEG format for XML

iv © ISO/IEC 2006 — All rights reserved
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Introduction

1-1:2006(E)

This International Standard provides a standardized set of generic technologies for encoding XML documents.
It addresses a broad spectrum of applications and requirements by providing generic methods for transmitting
and compressing XML documents.

Part 1
storag

The |
draw

The |

— Binary Format for XML: specifies the tools for preparing XML documents for efficient
e and for compressing XML documents.

nternational Organization for Standardization (ISO) and International Electrotechnical’‘€om
bttention to the fact that it is claimed that compliance with this document may involve the us

50 and IEC take no position concerning the evidence, validity and scope of this’ patent right

The

reasonable and non-discriminatory terms and conditions with applicants ¢hroughout the world. In]
the statement of the holder of this patent right is registered with the ISO‘and IEC. Information ma
from the companies listed in Annex C.

Atten
rights
all su

older of this patent right has assured ISO and IEC that he is willing to negotiate lic

ion is drawn to the possibility that some of the elements o6fythis document may be the sub
other than those identified in Annex C. ISO and IEC _shall not be held responsible for ider]
Ch patent rights.

transport and

mission (IEC)
e of a patent.

ences under
this respect,

ly be obtained

ject of patent
tifying any or
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Information technology — MPEG systems technologies —

Par
Bin

t1:
ary MPEG format for XML

1 §

This
addre
and c

ycope

sses a broad spectrum of applications and requirements by providing a genheric method fg
bmpressing XML documents.

This

provides a specification which will:

The
guida
repre

2 Normative references

The f
referg
docur

q

J

Note:
Amen

art of ISO/IEC 23001 specifies system level functionalities for the*cemmunication of XML
nable the development of ISO/IEC 23001-1 receiving sub-systems, called ISO/IEC 23001-
erminal in short, to receive and assemble possibly partifioned and compressed XML docun
rovide rules for the preparation of XML documents for efficient transport and storage.

ecoding process within the ISO/IEC 23004-1* Terminal is normative. The rules menti

hce for the preparation and encoding Jef>\ XML documents without leading to a uni
sentation of such documents.

nces, only the edition' cited applies. For undated references, the latest edition of th
nent (including any amendments) applies.

O/IEC 10646:2003, Information technology — Universal Multiple-Octet Coded Character S

The UTE-8 encoding scheme is described in Annex R of ISO/IEC 10646-1:1993,
dment.2.0f ISO/IEC 10646-1:1993.

part of ISO/IEC 23001 provides a standardized set of technologies for encading XML ¢locuments. It

r transmitting

Hocuments. It

Terminal, or
ents

bned provide
jlue encoded

ollowing referenced documents are indispensable for the application of this document. For dated

e referenced

bt (UCS)

published as

e X

(ML Extensible Markup Language (XML) 1.0, October 2000.

e XML Schema, W3C Recommendation, 2 May 2001.

e XML Schema Part 0: Primer, W3C Recommendation, 2 May 2001.

o XML Schema Part 1: Structures, W3C Recommendation, 2 May 2001.

o XML Schema Part 2: Datatypes, W3C Recommendation 2 May 2001.

e X

e N

Path, XML Path Language, W3C Recommendation, 16 November 1999.

amespaces in XML, W3C Recommendation, 14 January 1999.
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Note: These documents are maintained by the W3C (http://www.w3.org). The relevant documents can be

obtained as follows:

o Extensible Markup Language (XML) 1.0 (Second Edition),6 October 2000,
http://www.w3.0rg/TR/2000/REC-xmI-20001006

o XML Schema: W3C Recommendation, 2 May 2001, http://www.w3.org/XML/Schema

e XML Schema Part 0: Primer, W3C Recommendation, 2 May 2001,
http://www.w3.org/TR/xmlschema-0/

MAAL _Qohapan Doyt 4. Of i \AN20 D meaendatian—2Mar2004
A AV OCTTCTa T art 1. O UCturco; vy oo o TUmTeTaatoT,Z viay - ZoUoT

http://www.w3.org/TR/xmlschema-1/

e XML Schema Part 2: Datatypes, W3C Recommendation 2 May 2001,
http://www.w3.org/TR/xmlschema-2/

Path, XML Path Language, W3C Recommendation, 16 November 1999,
ttp://www.w3.0rg/TR/1999/REC-xpath-19991116

= X

o Namespaces in XML, W3C Recommendation, 14 January 1999,
ttp://www.w3.0rg/TR/1999/REC-xml-names-19990114

-

e RFC 239p, Uniform Resource Identifiers (URI): Generic Syntax.
e RFC 195D, ZLIB Compressed Data Format Specification versiény3.3.

e |[EEE Stapdard for Binary Floating-Point Arithmetic, Std 754-1985 Reaffirmed1990,
http://stapdards.ieee.org/reading/ieee/std_public/description/busarch/754-1985_desc.html

3 Terms jand definitions
3.1 Convéntions

3.1.1 Naminpg convention

In order to specify data types and~documents model, this part of ISO/IEC 23001 uses constructs speci

XML Schema, such as “element”, “attribute”, “simpleType” and “complexType”. The names associate
these constrycts are created.on the basis of the following conventions:

If the name |is composed of various words, the first letter of each word is capitalized. The rule f
capitalization|of theirst word depends on the type of construct and is described below.

ied in
l with

br the

— Elementinaming: the first letter of the first word is capitalized (e.g. TimePoint element of TimeType).

— Attribute naming: the first letter of the first word is not capitalized (e.g. timeUnit attribute of

IncrDurationType).

— complexType naming: the first letter of the first word is capitalized, the suffix “Type” is used at the end of

the name.

— simpleType naming: the first letter of the first word is not capitalized, the suffix “Type” may be used at

the end of the name.

2 © ISO/IEC 2006 — Al rights reserved
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Documentation convention

1  Textual syntax

The syntax of each XML schema item is specified using the constructs specified in XML Schema. It is
depicted in this document using a specific font and background, as shown in the example below:

<complexType name="ExampleType">
<sequence>

<element name="Elementl" type="string"/>

</sequence>

</cg

attribute name="attributel" type="string" default="attrvaluel"/>
mplexType>

Non-1
a sep

ormative XML examples are included in separate subclauses. They are depicted in this do
brate font and background than the normative syntax specifications, as shown-in the examg

cument using
le below:

<Ex3

</E>

mple attributel="example attribute value">
Elementl>example element content</Elementl>
ample>

3.1.2.

3.1.2,

The b
data i
and b
the le

The ¢
on dd

2  Binary syntax

2.1 Overview

inary document stream retrieved by the decoder is specified in Clause 6, Clause 7, and C
fem in the binary document stream is printeéd in bold type. It is described by its name, its
y a mnemonic for its type and order of transmission. The construct “N+” in the length field
hgth of the element is an integer multiple of N.

ction caused by a decoded data element in a bitstream depends on the value of the data
ta elements that have been“previously decoded. The following constructs are used to

ause 8. Each
ength in bits,
indicates that

element and
express the

conditions when data elements-are present:
whil¢ ( condition ) { If the condition is true, then the group of data elements
datgq_element occurs next in the data stream. This repeats until the
- condition is not true.
}
do {
datq_element The data element always occurs at least once.
} while ( condition ) The data element is repeated until the condition is not true.
if ( condition ) { If the condition is true, then the first group of data
data_element elements occurs next in the data stream.
} else { If the condition is not true, then the second group of data
data_element elements occurs next in the data stream.
}

© ISO/IEC 2006 — All rights reserved
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for(i=m;i<n;i+t+) {
data_element

The group of data elements occurs (n-m) times. Conditional
constructs within the group of data elements may depend
on the value of the loop control variable i, which is set to

m for the first occurrence, incremented by one for

the second occurrence, and so forth.

/* comment */

Explanatory comment that may be deleted entirely without

in any way altering the syntax.

This syntax {ises the 'C-code™ convention that a variable or expression evaluafing o a non-zero yvgue is
equivalent toja condition that is true and a variable or expression evaluating to a zero value is equivale

condition thaflis false.

Use of funct|on-like constructs in syntax tables

In some syntax tables, function-like constructs are used in order to pass the value of a ceftain syntax el
or decoding parameter down to a further syntax table. In that table, the syntax partiis-then defined
function in e.g. C program language, specifying in brackets the type and name of the passed syntax elgment
or decoding garameter, and the returned syntax element type, as shown in the following example:

ttoa

bment
like a

datatype Fupction(datatype parameter_name) { Number of bits

Mnemc

bnic

if (parameter_name == ...) {

(0]

—

herFunction(parameter_name)

} else if].....

Return freturn_value

Here, the syrtax table describing the syntax part called “Function” receives the parameter “parameter_pame”
which is of datatype “datatype”’~The parameter “parameter_name” is used within this syntax part, and
also be passed further to other syntax parts, in the table above e.g. to the syntax part “OtherFunction”.

The parsing ¢f the binary_syntax is expressed in procedural terms. However, it should not be assume
Clause 6, 7 and 8 implement a complete decoding procedure. In particular, the binary syntax parsing
specification |assumes a correct and error-free binary document stream. Handling of erroneous
document streams.is left to individual implementations.

it can

d that
n this
binary

Syntax elements and data elements are depicted in this document using a specific font such as the following
example: FragmentUpdatePayload.

boolean

In some syntax tables, the “true” and “false” constructs are used. If present in the stream “true” shall be
represented with a single bit of value “1” and “false” shall be represented with a single bit of value “0”.

3.1.2.22 Arrays

Arrays of data elements are represented according to the C-syntax as described below. It should be noted
that each index of an array starts with the value “0”.

© ISO/IEC 2006 — All rights reserved
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data_element[n] is the n+1th element of an array of data.

data_element[m][n] is the m+1, n+1th element of a two-dimensional array of data.

data_element[l]][m][n] is the I+1, m+1, n+1th element of a three-dimensional array of data.

3.1.2.2.3 Functions

3.1.2.2.31 nextByteBoundary()

1-1:2006(E)

The function “nextByteBoundary()” reads and consumes bits from the binary document stream until but not

includ

3.1.2,

The t

tableq.

The t
the fu

The térm “forbidden” indicates a value that shall not occur in a binary.decument stream.

3.1.2,

Rese
this e

Stuffing bits: bits inserted to align the binary doeument stream, for example to a byte boundary

each

Rese

ing the next byte-aligned position in the binary document stream.

2.4 Reserved values and forbidden values

brms “reserved” and “forbidden” are used in the description of some values-ofiseveral co

fure for ISO/IEC defined extensions.

2.5 Reserved bits and stuffing bits

rvedBits: a binary syntax element whose length is<ndicated in the syntax table. The value
ement shall be “1”. These bits may be used in thefuture for ISO/IEC defined extensions.
bf these bits in the binary document stream-shall be “1”.

'vedBitsZero: a binary syntax element whose length is indicated in the syntax table. The

de and index

brm “reserved” indicates that the value shall not occur in a binary document stream. It may be used in

of each bit of

The value of

value of each

bit of this element shall be “0”. These bits may be used in the future for ISO/IEC defined extensiops.
3.1.2.3 Textual and binary'semantics

The semantics of each schema or binary syntax component, is specified using a table format, where each row
conta|ns the name and adefinition of that schema or binary syntax component:

Namp Definition

ExampleType Specifies an ...

elementq Describes the ...

attribute1 Describes the ...

3.2 Definitions

3.2.1

access unit

An entity within an XML document that is atomic in time, i.e., to which a composition time can be attached. An
access unit is composed of one or more fragment update units.

© IS0/
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3.2.2

additional schema
A schema that can be updated after the start of the decoding process.

3.23

advanced optimised decoder
An optimised decoder used to decode a simple type. Advanced optimised decoders parameters and their
mappings to types can be modified during binary document stream lifetime.

3.24

advanced optimised decoder instance

An advanced

Note - There cn be several instances of the same advanced optimised decoder with different or identical parameters.

3.25
advanced o
A table of all

3.26
advanced o

nlnfimiqnd decaoder initialised and rpady to be used for the dnrnding of some data 1ylmne

timised decoder instances table
he advanced optimised decoders available at a certain instant in time.

timised decoder parameters

The parametgrs of an advanced optimised decoder.

3.2.7
advanced o
The type, ide

3.2.8

application
An abstractio

3.2.9

timised decoder type
htified by a URI, of an advanced optimised decoder.

h of any entity that makes use of the decoded’document stream.

binary access unit

An access un

3.2.10

it in binary format as specified in Clause 6 and 7.

binary document stream

A concatenat

3.2.11
binary forma
The internal K

3.2.12
byte-aligned
A bit in a bin

on of binary access units as specified in Clause 6 and 7.

t document tree
inary decodermodel.

pry/document stream is byte-aligned if its position is a multiple of 8-bits from the first bit

in the

binary docu

3.213
composition

3 o
Clit stuc<aril.

time

The point in time when a specific access unit becomes known to the application.

3.2.14

content particle
A particle is a term in the XML Schema grammar for element content, consisting of an element declaration, a

wildcard or a

model group, together with occurrence constraints. Refers to XML SCHEMA.

© ISO/IEC 2006 — All rights reserved
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3.2.15
context mode

Information in the fragment update context specifying how to interpret the subsequent context path information.

3.2.16
context node

The context node is specified by the context path of the current fragment update context. It is the parent of the

operand node.

3.217
context path
Informatian that identifies and lacates the context nade and the npprand nade in the current doct

ment tree.

3.2.18
contégxtual optimised decoder
“An optimised decoder which behavior is dependent on the current context of the decoding.

Note -|For instance, the ZLib optimised decoder (see Clause 8) is a contextual optimised decoder.

Note -|Upon certain events, the context must be reset. Upon a certain command or gvents they are flushed
contents. Only contextual optimised decoders are flushable.”

3.219
contgxtual optimised decoder reset

An ogeration that resets the optimised decoder to put it in a defined initial state. All contextual
discafded.

to release their

nformation is

dition time.

e: No part of

3.2.25
delivery layer
An abstraction of any underlying transport or storage functionality.

3.2.26
derived type
A type defined by the derivation of an other type.

3.2.28

document
Short term for a structured XML document.

© ISO/IEC 2006 — All rights reserved
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3.2.29

document composer

An entity that

3.2.30

reconstitutes the current document tree from the fragment update units.

document fragment
A contiguous part of a document attached at a single node. Using the representation model of a document
tree, the document fragment is represented by a sub-tree of the document tree.

3.2.31

document fragment reference

A reference t

a document frqgmpnf

Note - For instance, a fragment reference can be a URI which serves to locate the fragment on the world wide-web.

3.2.32

document stream
concatenation of either binary or textual access units conveying a single, possibly time-variant,

The ordered
document.

3.2.33

document tr
A model that
of nodes, wh
more child no

3.2.34
effective cor
The particle g

3.2.35

be

is used throughout this specification in order to represent dogumeénts. A document tree co
ich represent elements or attributes of an XML document, Each node may have zero, d
des. Simple content are considered as child nodes in Clause 6 of the specification.

tent particle
f a complexType used for the validation process.

fixed optimiged decoder

An optimised
set up at deq
stream lifetim

3.2.36
fragment ref
short term for

3.2.37
fragment ref
An encoding

decoder used to decode either a complex type or a simple type. Fixed optimised decode

e.

prence
document fragment.reference.

prence format
format of ftagment references.

3.2.38

fragment refp

A specific inf

document tree. It consists

top most element

referenced fragment.

3.2.39

fragment reference resolver

An entity that

3.2.40

is capable of resolving the fragment reference provided in the fragment update payload.

fragment update command
A command within a fragment update unit expressing the type of modification to be applied to the part of the
current document tree that is identified by the associated fragment update context.

nsists
ne or

[S are

oder initialisation phase and their Mapping to types can't be modified during binary docyiment

urrent

of the

© ISO/IEC 2006 — All rights reserved
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3.2.41

fragment update component extractor

An entity that de-multiplexes a fragment update unit, resulting in the unit's components: fragment update
command, fragment update context, and fragment update payload.

3.2.42

fragment update context

Information in a fragment update unit that specifies on which node in the current document tree the fragment
update command shall be executed. Additionally, the fragment update context specifies the data type of the
element encoded in the subsequent fragment update payload.

3.243
fragment update decoder parameters
Configuration parameters conveyed in the Decoderlnit (see 6.2) that are required to spegcify [the decoding
process of the fragment update decoder.

Infornpation in a fragment update unit that conveys the information which is added to the curreni document or

Informpation in an access unit, conveying a document ¢r_a portion thereof. Fragment update unifs provide the
to modify the current document. They are ®@ominally composed of a fragment update|command, a
nt update context and a fragment update payload.

A dogument that initialises the current-document tree without conveying it to the application ($ee 5.3). The

initial schema
The sichema that is known:by the decoder before the decoding process starts.

3.2.4!‘

initialisation extractor
An ertity that de<multiplexes the Decoderlnit (see 6.2), resulting in its components initial documient, fragment
update decoderparameters and schema URI.

A fragment reference that shall be resolved by the terminal at the composition time of the access unit
containing the fragment reference.

3.2.52

operand node

The node in the binary format document tree that is either added, deleted or replaced according to the current
fragment update command and fragment update payload. The operand node is always a child node of the
context node.

© ISO/IEC 2006 — All rights reserved 9
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3.2.53

optimised decoder
A decoder associated to a type and dedicated to certain encoding methods better suited than the generic

ones.

3.2.54
optimised decoder mapping
between a type and a set of optimised decoders.

An association

3.2.55
schema
A schema is

element infofmation items. A “schema document” contains representations for a collection of (sghema
components,|e.g. type definitions and element declarations, which have a common target namesp
schema document which has one or more “<import>" element information items corresponds to d schemp with

components i

3.2.56

th more than one target namespace. Refer also to XML Schema.

schema resaqlver

An entity that i
possibly retrigv

3.2.57

s capable of resolving the schema identification provided in the Decoderlnit (see 6.2),
e the specified schemas.

schema updpte unit

Information i

an access unit, conveying a schema or a portion theréof. Schema update units provig

means to mogify the current decoder schema knowledge.

3.2.58
schema URI

A URI that uniiquely identifies a schema.

3.2.59
schema vali

A document A:at is schema valid satisfies the constraints embodied in the Schema to which it should con

3.2.60
selector node

The parent npde of the topmost node of a document tree. It artificially extends the document tree to allg
addressing of the topmost node.

3.2.61
skippable syb

tree

A subtree of an XML decument that the decoder is permitted not to decode.

3.2.62
super type

ce. A

and to

e the

form.

w the

The parent or=a typc in-its typc h;clalbhy.

3.2.63
systems layer
An abstraction

3.2.64

terminal
The entity that

10

of the tools and processes specified in this specification.

makes use of a coded representation of a document.
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3.2.67

topmost node

The node specified by the first element in the document, instantiating one of the global elements declared in
the schema.

3.2.68
type codec
Synonym to optimised decoder.

3.2.69
type hierarchy

The 'nrarr‘hy of type derivations

3.2.71
validation

The grocess of parsing an XML document to determine whether it satisfies the constraints empodied in the
Scheimna to which it should conform.

3.2.71
XML Bchema parser
An application that is capable of validating document schemes (contentrand structure) and d¢scriptor data
types|against their schema definition.

IS
[d s

yymbols and abbreviated terms

4.1 |Abbreviations

AU Access Unit

BiM Binary format for document streams
D Descriptor

DL Delivery Layer

FU Fragment Update

FUU Fragment Update-Unit

FSAD Finite State Automaton Decoder
MPC Multiple element Position Code
SBC Schemd Branch Code

SPC Singleelement Position Code

TBC Tree Branch Code

URI Uniform Resource Identifier

URL Uniform Resource Locator

UTF Universal Character Set Transformation Formats
XML Extensible Markup Language
XPath XML Path Language

MSB Most Significant Bit

SuU Schema Update

Suu Schema Update Unit

© ISO/IEC 2006 — Al rights reserved 1
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4.2 Mathematical operators

The mathematical operators used to describe this specification are similar to those used in the C programming
language. However, integer divisions with truncation and rounding are specifically defined. Numbering and
counting loops generally begin from zero.

4.2.1 Arithmetic operators

+

sign( )
abs( )
log2(..)

Ceil (x)
int(..)

i<b

> 1)

Addition.

Subtraction (as a binary operator) or negation (as a unary operator).

Increment. i.e. x++ is equivalentto x = x + 1

Decrement. i.e. x-- is equivalentto x = x - 1

Multiplication.
Power.

on(x) 1 x20
sign(x) =

& 1 x<0

1bs(x) = x - sign(x)

og 2(x) = log, (x)
denotes the smallest integer larger than or equalto x.

fruncation of the argument to its integer value, e.g. 1.3 is truncated to 1 and —3.7 is trun
fo 3.

the summation of the f(i) with i taking integral values from a up to, but not including b.

4.2.2 Logidal operators

Il
&&

L ogical OR.
L ogical AND.
lLogical NOT~

4.2.3 Relational operators

12

Greatertham:

Greater than or equal to.

Less than.

Less than or equal to.

Equal to.

Not equal to.

the maximum value in the argument list.

the minimum value in the argument list.

cated
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https://iecnorm.com/api/?name=9f1e466e1e92e0bb839655b37652e085

ISO/IEC 23001-1:2006(E)

4.2.4 Assignment

= Assignment operator.

4.2.5 Character string comparison

Many phases of the fragment encoding rely on a string comparison method. This method is based on the
Unicode value of each character in the strings. The following defines the notion of lexicographic ordering:

Two strings are different if they have different characters at some index that is a valid index for both strings, or

if their lengths are different, or both.

If they have different characters at one or more index positions, let k be the smallest suchyin
string| whose character at position k has the smaller value, as determined by usingythe
lexicagraphically precedes the other string.

If thefe is no index position at which they differ, then the shorter string lexicographically preced
string

This gtring comparison is described by each method that is functionally equivalent to the following
compare strings(stringl, string2) {
lenl = length(stringl);

len2 = length(string2);

n = min(lenl, len2);
i=0;

j = 0;

while (n-=-\N"0) {

cl %= stringl[i++];

Hex; then the
< operator,

es the longer

procedure:

¢2 = string2[j++];
if (cl !'= c2) {
return cl - c2;
1

}

return lenl - len2;

© ISO/IEC 2006 — All rights reserved
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4.3 Mnemonics

The following mnemonics are defined to describe the different data types used in the coded bitstream.

Name Definition

bslbf Bit string, left bit first, where “left” is the order in which bit strings are written in this
specification. Bit strings are generally written as a string of 1s and Os within single quote
marks, e.g. '1000 0001'. Blanks within a bit string are for ease of reading and have no
significance. For convenience large strings are occasionally written in hexadecimal, in
this case conversion to a binary in the conventional manner will yield the value of the bit
Otl;llu. Thuo thc :Uft IIIUOt hUI\GdUU;IIIa: d;y;t ;O I‘;IOt GII(.I‘I ;II Ua\/h hUI\GdUU;IIIGI d;s;t thc most

significant of the four bits is first.

uimsbf Unsigned integer, most significant bit first.

viclbf Variable length code, left bit first, where “left” refers to the order in which.the VLC dodes
are written. The byte order of multibyte words is most significant byte first.

vluimsbf8 Variable length code unsigned integer, most significant bit firstsThe size of viuimsbf8 is a
multiple of one byte. The first bit (Ext) of each byte specifies if set to 1 that another] byte
is present for this viuimsbf8 code word. The unsigned\ integer is encoded by the
concatenation of the seven least significant bits of each.-byte belonging to this viuimsbf8
code word

An example for this type is shown in Figure 1.

vluimsbf5 Variable length code unsigned integer, most significant bit first. The first n bits |[(Ext)
which are 1 except of the n-th bit whichis0, indicate that the integer is encoded|by n
times 4 bits.

An example for this type is showniin*Figure 2.

vlurmsbf5 Variable length code unsigned: rational number, most significant bit first. The first n bits
(Ext) which are ‘1’ except.0f the nth bit which is ‘0, indicate that the rational numbef R in
the interval 0<R<1 issencoded by n times 4 bits. The ith bit of the n times 4 bits
representing the rational number corresponds to a value of 2-i. Thus the (n+1)st pit of
the vlurmsbf5 code’ word (which corresponds to the MSB of the rational nurpber)
represents a value of /%, the (n+2)nd bit of the vlurmsbf5 code word represents a value of
Ya., and so forth.

An exampleé for this type is shown in Figure 3.

Note\- Comparing two rational numbers A and B represented by a viurmsbf5 code jword
can’ be done by comparing bit by bit the rational numbers starting from their respdctive
MSBs. Then the rational number A is bigger if there is a ‘1’ bit at a position at which there
is a ‘0’ for B. A is also bigger if there is a “1’ bit at a position which is not present for B

and-when A s tonger than B:
Ext 7 most significant bits of a 14 bit integer Ext 7 least significant bits of a 14 bit integer
< >« > < pet |
m——r=—T === e e e e ==
1 MSB |2.Bit | 3.Bit | 4Bit | 5.Bit| 6.Bit | 7.Bit |, 0 Y 8.BitT 9.Bitj 10.BitT 11.Bi;‘ 12.BitJ713.Bit—|_l4.Bit :
oo o o e e o - L [ ——

Figure 1 — Informative example for the vluimsbf8 data type
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Ext bits unsigned integer represented by 12 bits
‘ ’ d »
| >
1 1 0 :- MSB Bit2 Bit3 Bit 4: ,r Bit5 Bit6 Bit7 Bit 8: ,r Bit9 Bit10 Bit1l Bit12 !
Figure 2 — Informative example for the viuimsbf5 data type
Ext bits rational number represented by N* =12 bits
<+“—r « >
1 + I o [J7Tvsp Riro Rifs Rieal T RirS Rith Rit7 Rie®l | Riro Rirlo Rirll Rigl2 |
e oo o oo o e e e e e e e e o e e e e e o e e e L e o —
value of bits: 12 14 1/8 1/16 132 1/64 1/128 256" 5127 10247 20487 4496

Figure 3 — Informative example for the vlurmsbf5 data type

jystem architecture

Terminal architecture
FC 23001-1 provides the means to represent coded XML documents. The entity that make

nal” in short. This terminal may correspond to a{standalone application or be part of g

and the following three subclauses proyvide the description of an ISO/IEC 23001-1
bnents, and their operation. The architecture of such a terminal is depicted in Figure 4.

ure 4, there are three main layers-outlined: the application, the normative systems layer, an
ISO/IEC 23001-1 is not concerned with any storage and/or transmission media (whose bs
cteristics are abstracted by the'delivery layer) or the way the application processes the curr|
specification does make( specific assumptions about the delivery layer, and those ass
bd in subclause 5.5.4. The systems layer defines a decoder whose architecture is desg
e an overview and te\establish common terms of reference. A compliant decoder need 1
nstituent parts as\visualised in Figure 4, but shall implement the normative decoding prog
uses 6 through 8-

General characteristics of the decoder

General characteristics of document streams

S use of such

representations of XML documents is generically refefred to as the “ISO/IEC 23001-1 tefminal” or just

n application

terminal, its
The following

d the delivery
haviours and
ent document.
Lmptions are
ribed here to
ot implement
ess specified

An ISO/IEC 23001-1 terminal consumes document streams and outputs a — potentially dynamic -
representation of the document called the current document tree. Document streams shall consist of a
sequence of one or more individually accessible portions of data named access units. An Access Unit (AU) is
the smallest data entity to which “terminal-oriented” (as opposed to “described-media oriented”) timing
information can be attributed. This timing information is called the “composition” time, meaning the point in
time when the resulting current document tree corresponding to a specific access unit becomes known to the
application. The timing information shall be carried by the delivery layer (see subclause 5.6). The current
document tree shall be schema-valid after processing each access unit.

A document stream consists of binary access units is termed a binary document stream and is processed by a
binary decoder (see subclause 5.2.2 and Clauses 6 and 7).
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5.2.2 Principles of the binary decoder

Using the ISO/IEC 23001-1 generic method for binary encoding, called BiM, a document (nominally in a
textual XML form) can be compressed, partitioned, streamed, and reconstructed at terminal side. The
reconstructed XML document will not be byte-equivalent to the original document. Namely, the binary
encoding method does not preserve processing instructions, attribute order, comments, or non-significant
whitespace. However, the encoding process ensures that XML element order is preserved.

The BiM, in order to gain its compression efficiency, relies on a schema analysis phase. During this phase,
internal tables are computed to associate binary code to schema components (XML elements, types and
attributes). BiM defines two methods to address schema components.

The first metllmod allows the decoder to resolve a schema, possibly including schema components origipating

from several
this schema,
This results
considered fi
of the xml sd
anySimpleTy

n shorter codes in the binary document stream. The initial schema can’t be updated
ed for the binary document stream lifetime. It contains by default and at minimal the type
hema types: anyType, anySimpleType, and all xml schema simple types( ln“this specifid
pe is considered as a subtype of anyType.

namespaces, at initialization phase. This set of schema components form the initialcsehema. In
all type and substitution codes are merged together no matter the namespace they, belong to.

nd is
codes
ation,

The second method allows the decoder both to resolve a schema at initialization phase (the initial schema)

and to receiy

e updated schema information called additional schemas. Additional schemas differ fro

initial schema as the codes of their schema components defined in different namespaces are defin

different codq
flexibility it is
schema.

Both initial sg
schema. The
additional scH

To further im
of using the g
knowledge of

The resulting
encoder, but
the decoder (¢
in a different

Note - The s

upgrading Bil
schema of sd

5.3 Sequen

spaces. This results in larger code size but has the required-flexibility for late updating. H
also possible to receive exclusively additional schemas 'and thus to operate without

first entries identify schemas that are part éf.the initial schema. The following ones iq
emas.

brove compression, BiM allows the association of specific codecs to specific data types in
eneric mechanisms defined in Clause/. These encoding schemes can be optimised with t
the properties of that data type.

current document tree may be topologically equivalent to the original document if desired
t may also exhibit dynamic,characteristics such that certain parts of the document are preg

part of the tree.
chema update _capabilities provided by the BiM framework defined in this specification ai

I decoder. Itiisinot a mean to transmit an XML schema as is. To do so, one should use the
hema to encode its schema.

ce of events during decoder initialisation

m the
ed in
or full
initial

hemas and additional schemas are part of a unique table in which each entry identifies a specific

entify

stead
he full

Dy the
ent at

nly at chosen times, are never present at all, can be acquired on application demand, or appear

Ims at
W3C

The decoder set-up is signalled by the initialisation extractor receiving a binary DecoderInit (specified in
6.2). The DecoderInit shall be received by the systems layer from the delivery layer. The DecoderInit
will typically be conveyed by a separate delivery channel compared to the document stream, which is also
received from the delivery layer. The component parts of the document stream are discussed in subclause 5.4.
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Application
Schema Current Document Tree T Deferred FR
i o docur;{einitﬁi Systems Layer
i composer.| Non-deferred FR ~  —————————————+
| Y 'i fragment reference |
e ! i resolver |
ry 7'y A : 1
Update Context Document [ |
Command Fragment
FU payload FU decoder
decoder
Schema
e 1
Context
(S —— FU
i schema | SU FU command FU context Payload
| resolver i decoder decoder decoder
! |
b e I
4 + FU FU FU
Bchema Sequence Command Context Payload
URIs of SUs
FU component extractor
SU Decoder
Parameters
Sequence of FUs
AU component
FU Decoder extractor
] Parameters
initialisation
extractor Initial J
Document T
Decoderlnit Document
Stream|(concatenation of Access Units)
Delivery Uayer
Figure 4 — Terminal Architecture.

Dashed boxes in the systems layer are non-normative. FU is an abbreviation for Fragment Update.
The JecoderInitcontains a list of URIs that identifies schemas, miscellaneous parameters to|configure the
decoder (FU Decoder Parameters and SU Decoder Parameters, in Figure 4), and an initial document. There
shall be only one“DecoderInit per document stream. The list of URIs (Schema URIs, in Figurg 4) is passed
to a schema-resolver that associates the URIs with schemas to be passed into the fragment ugdate decoder
(see [subclause 6.2). The schema resolver is non-normative and may, for example, retjeve schema
documents from a network or refer to pre-stored schemas. The resulting schemas are used py the binary

decoder specified in Clauses 6 and 7 and by any textual XML Schema parser that may be used for schema
validation. If a given Schema URI is unknown to the schema resolver, the corresponding data types in a
document stream shall be ignored (i.e., “skipped” and not processed).

The initial document has the same general syntax and semantics as an access unit, but with restrictions, as
described in subclauses 6.2. The initial document initialises the current document tree without conveying it to
the application. The current document tree is then updated by the access units that comprise the document
stream. The initial document may be empty, since a schema-valid current document tree for consumption by
the application need only be generated after the first access unit is decoded.

© ISO/IEC 2006 — All rights reserved
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5.4 Decoder behaviour

The document stream shall be processed only after the decoder is initialised. The behaviour of the decoder
when access units are received before the decoder is initialised is non-normative. Specifically, there is no
requirement to buffer such “early AUs.”

In the case of BiM, an access unit is composed of any number of schema update units followed by any
number of fragment update units which are extracted by the access unit component extractor.

A schema update unit carries parts of an additional schema and is composed of

— a hgmespace icentifier;
— a set of code tables to represent global elements, global types and global attributes,
— a bipary encoded schema carrying the schema components definitions.

The full schema is not always necessary for the decoding of a particular binary document stream. To|avoid
unnecessary [transmission, a schema update unit may contain only the definitions that are required fpr the
decoding of the bitstream. In this case the code tables can also be sent partially.

Some furthel| constraints are applied to the acquisition of schema update( units, notably to ensure that a
decoder will mot break in case of a missed schema update unit. A specific-schema update unit, the so-called
first schema ppdate unit, contains initialization information and shall be‘acquired by the decoder before any
use of a regeived definition. The decoder behavior in case of such-missed schema update units |s not
normative. A ffransmitted schema definition shall not change during binary document stream lifetime and| there
shall not be fwo schema identifiers associated to the same namespace. Finally, all the optimised degoders
associated tq existing types are immediately applied to all types they derive from in accordance to the rules
defined for the optimized decoders in Clause 8.

Once received by the decoder, a schema update unit immediately updates schema information managed by
the decoder.|lt becomes available for the fragment-update unit carried in the same access unit as well as
future accesg units.

Fragment update units are extracted inssequence by the fragment update component extractor.|Each
fragment updpte unit consists of:

— a fragmgnt update command that specifies the type of update to be executed (i.e., add, replace or gelete
content gr a node, or reset the.current document tree);

— a fragmgnt update context that identifies the data type in a given schema document, and points fo the
location in the curreht.document tree where the fragment update command applies; and

— a fragmgnt update payload conveying either the coded document fragment (extracted out of the ofiginal
document)do'be added or replaced, or a reference to it.

A fragment update extractor splits the fragment update units from the access units and emits the above
component parts to the rest of the decoder. The fragment update command decoder generally consists of a
simple table lookup for the update command to be passed on to the document composer. The decoded
fragment update context information (‘context’ in Figure 4) is passed along to both the document composer
and the fragment update payload decoder. The fragment update payload decoder embodies the BiM Payload
decoder (Clause 7), which decodes a fragment update payload (aided by context information) to yield a
document fragment (see Figure 4).

The corresponding update command and context are processed by the non-normative document composer,
which either places the document fragment extracted out of the original document or a reference to it received
from the fragment update payload decoder at the appropriate node of the current document tree, or sends a
reconstruction event containing this information to the application. If the payload consists of a fragment
reference, depending on its nature, the referenced fragment is either immediately acquired (non-deferred
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fragment reference) or its acquisition is left to the application (deferred fragment references). In case of a
deferred fragment reference, a fragment reference marker is available to the application to help further
acquisition. This marker consists of the fragment reference itself, the name and type of the top most element
of the referenced fragment. The fragment reference marker is added to the current document tree at the
location defined by the fragment update context.

The actual reconstruction of the current document tree by the document composer is implementation-specific,
i.e., the application may direct the document composer to prune or ignore unwanted elements as desired.
There is no requirement on the format of this current document tree, e.g. it may remain a binary
representation.

5.5 [ssuesinencodingdocuments

5.5.1| Fragmenting documents

A dog¢ument stream serves to convey an XML document, as available from a (mon-normatiye) sender or
encoder, to the receiving terminal, possibly by incremental transmission in multiple.access units| Any number
of de¢ompositions of the source document may be possible and it is out of scope-of this specification to define
such fecompositions. Figure 5 illustrates an example of a document, consisting of a number of hodes, that is
brokep into two document fragments.

If multiple document fragments corresponding to a specific node ofithe document are sent (efg., a node is
replaged) then the previous data within the nodes of the documentrepresented by that document fragment
become unavailable to the terminal. Replacing a single node pf\the document shall effectively overwrite all
children of that node.

Note If an application wishes to retain such updated nede information, it may do so. However, access to such
outdated portions of the document is outside the scope of this\specification.

A 4!

Figure 5 — Decomposition of a document into two document fragments

5.5.2 | Deferred nodes, fragment references and their use

With BiM, there exists the possibility for the encoder to indicate that a node in the current document tree is
“Deferred.” A deferred node shall not contain content, but shall have a type associated with it. A deferred
node is addressable on the current document tree (there is a fragment update context that unambiguously
points to it), but it shall not be passed on to any further processing steps, such as a parser or an application.
In other words, a deferred node is a placeholder that is rendered “invisible” to subsequent processing steps.

The typical use of deferred nodes by the encoder is to establish a desired tree topology without sending all
nodes of the tree. Nodes to be sent later are marked as “deferred” and are therefore hidden from a parser.
Hence, the current document tree minus any deferred nodes must be schema-valid at the end of each access
unit. The deferred nodes may then be replaced in any subsequent access unit or on application demand
without changing the tree topology maintained internally in the decoder. However, there is no guarantee that a
deferred node will ever be filled by a subsequent fragment update unit within the document stream.
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Some deferred nodes are marked with a fragment reference marker that specifies where the fragment can be
acquired. It is then left to the application to decide when to acquire it.

5.5.3 Managing schema version compatibility with ISO/IEC 23001-1

It is very conceivable that a given schema will be updated during its lifetime. Therefore, ISO/IEC 23001-1
provides, with some constraints, interoperability between different versions of ISO/IEC 23001-1 schema
definitions, without the full knowledge of all schema versions being required.

Two different forms of compatibility between different versions of schema are distinguished. In both cases, it is
assumed that the updated version of a schema imports the prewous ver3|on of that schema. Backward
compat|b|I|ty ument
e of a
previous ver f that

schema.

bf the

When using the binary format, forward compatibility is ensured by a specific syntax defined in Clause 6 @nd 7.
Its main prindiple is to use the namespace of the schema, i.e., the Schema URI;as’a unique version ideptifier.
The binary fgrmat allows one to keep parts of a document related to different\schema in separate chupks of
the binary ddqcument stream, so that parts related to unknown schema may be skipped by the decoder. In

order for thig

“redefine” co
versions with

approach to work, an updated schema should not be*defined using the ISO/IEC 23
struct but should be defined in a new namespace. The Decoder Initialisation identifies sg
which compatibility is preserved by listing their Schema*URIs. A decoder that knows at lea

001-1
hema
5t one

of the Schemja URIs will be able to decode at least part of the binary document stream.

e of a
coder

Note — Forw4g
schema upds
is not able to

rd compatibility can also be used to generate bitstreams that can be decoded even in cas
te unit has not been received (for example-bécause an error occurred) or because the dg
accept schema update units.

5.5.4 Referpnce consistency (informative)

The standarg

itself cannot guarantee reference (link) consistency in all cases. In particular, XPath-style

references c@annot be guaranteed to point to the correct node, especially when the topology of the¢ tree
changes in @ dynamic or progressive-transmission environment. With ID/IDRef, the system itself {annot
guarantee that the ID element will be present, but during the validation phase, all such links are checked, and
thus their presence falls under thedirective that the current document tree must always be schema-valig. URI
and HREF links are typically to,external documents, and should be understood not to be under control by the
referrer (and therefore not.guaranteed).

5.6 Characteristics of the delivery layer

The delivery| layer is an abstraction that includes functionalities for the synchronization, framing and
multiplexing of —document—streams—with—other—data—streams—Document—streams ay be—detlivered

independently or together with the described multimedia content. No specific delivery layer is specified or
mandated by ISO/IEC 23001-1.

Provisions for two different modes of delivery are supported by this specification:

Synchronous delivery — each access unit shall be associated with a unique time that indicates when the
document fragment conveyed within this access unit becomes available to the terminal. This point in time
is termed “composition time.”

— Asynchronous delivery — the point in time when an access unit is conveyed to the terminal is not known to
the producer of this document stream nor is it relevant for the usage of the reconstructed document. The
composition time is understood to be “best effort,” and the order of decoding AUs, if prescribed by the
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producer of the document, shall be preserved. Note, however, that this in no way precludes time related

information to be present within the document.

A delivery layer (DL) suitable for conveying ISO/IEC 23001-1 document streams shall have the following
properties:

5.7 |Decoding of Fragment References

5.7.1| Decoding of Non-Deferred Fragment References

The fesult of décoding a non-deferred fragment reference shall be, passed to a mechani
referiwce res@lver) which returns fragment update payload data to the FU payload decoder.
update paylead data is in the following form:

The DL shall provide a mechanism to communicate a document stream from its producer to the terminal.

The DL shall provide a mechanism by which at least one entry point to the document stream can be
identified. This may correspond to a special case of a random access point, typically at the beginning of

the stream.

or applications requiring random access to document streams, the DL shall provide a.su
cess mechanism.

he DL shall provide delineation of the access units within the document stream, i.e.; AU bo
preserved end-to-end.

he DL shall preserve the order of access units on delivery to the terminal, if the prd
cument stream has established such an order.

he DL shall provide either error-free access units to the terminal or‘an indication that an err

he DL shall provide a means to deliver the DecoderIndit information (see subclaus
terminal before any access unit decoding occurs and<ignal the coding format (textual/b
imformation.
Tlhe DL shall provide signalling of the association of a document stream to one or more med
synchronous delivery mode, the DL shall{provide time stamping of access units, with the

I
c?‘frresponding to the composition time (s&e section on synchronous delivery earlier in this
tihe respective access unit.

1 an application requires access*units to be of equal or restricted lengths, it shall be the re
tihe DL to provide that functignality transparently to the systems layer.

table random
indaries shall
ducer of the
br occurred.

b 6.2) to the
nary) of said
a streams.
time stamps

subclause) of

sponsibility of

M (fragment
[his fragment

a BiM fragment update payload containing the document fragment data in case of a BiM

bitstream.

Note - Examples of possible fragment resolver are:

- An HTTP communication session to a WEB server
- A DSM-CC Object carousel

5.7.2 Decoding of Deferred Fragment References

The result of decoding a deferred fragment reference shall be a fragment reference marker which consists of
a fragment reference, the name and type of its top most element.

Note - This fragment reference marker is signaled to the application and can be used to acquire the fragment through the
fragment reference resolver at any instant of the document stream.
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6 Binary format- BiM

6.1 Overview

The following subclauses specify the syntax elements and associated semantics of the binary format for
ISO/IEC 23001-1 documents, abbreviated BiM. The binary Decoderlnit (6.2), the binary access unit (6.3), the
binary fragment update unit (6.4) and its constituent parts, the binary fragment update command (6.5), binary
fragment update context (6.6) and binary schema update unit (6.7) are covered by Clause 6. The specification
of the binary fragment update payload follows in Clause 7.

Identifying schema components in the BiM framework

As described in Clause 5, BiM relies upon schema knowledge. In this specification, schema compgnents
(elements, types and attributes) are identified by both a schema identifier and a component identifier)

The decodermanages both a unique initial schema and several additional schemas. Fromithe decodel point
of view, both| initial schemas and additional schemas are indentified through a unique-table in which| each
entry identifigs a specific schema: the first ‘NumberOfSchemas’ entries identify schemas’that are part jof the
initial schemg. The following ones identify additional schemas (starting at the ‘NumbezOfSchemas’ entfy and
ending at the['NumberOfSchemas + NumberOfAdditionalSchemas - 1’).

Initial schema <

-
A WN —= O

NumberOfSchemas = 5

|
Additional schemas 6 | |
|
|

NumberOfAdditionalSchemas = 4

Figure 6.=~'Addressing the initial schema and the additional schemas

The schema|compenent codes (type codes, element codes or attribute codes) are accessible through all
these schemas.,However codes are constructed differently depending on which schema they are defined in.
The initial sci||ema aggregates all schema components possibly coming from different namespaces in a gingle
code space. On the confrary, additional schemas contain only schema components which are defined In their
namespace.

6.2 Binary Decoderlnit

6.2.1 Overview

The binary DecoderInit specified in this subclause is used to configure parameters required for the
decoding of the binary access units. There is only one DecoderInit associated with one document stream.
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Main components of the DecoderInit are an indication of the profile and level of the associated document
stream, a list of schema URIs and optimised type codecs associated to certain data types as well as the initial
document.

An optimised type codec specifies an encoding for a data type not using the generic mechanism specified in
Clause 7 but optimised with full knowledge of the properties of that data type. There are two kinds of
optimised type codec (or optimised decoders). A fixed optimised decoder associates a specific encoding
scheme to a type of the schema (complex as well as simple) and this association is fixed for the entire stream.
An advanced optimised decoder associates a specific encoding scheme to any simple type and this
association can be changed during the transmission of the bitstream. Moreover, several advanced optimised

decoders can be associated to a single type and can accept parameters. Some fixed optimised type codecs
are specified in ISQ/IEC 15938-3_Some advanced optimised decoders are defined in Clause 8

Sevelal other coding modes are initialised in the DecoderInit related to the features used py the binary
descr]ption stream: the insertion of elements, the transmission of schema information, refetenceq to fragments
and alfixed length context path.

Trangmission of additional schema is specified for two different use cases:) The retrievgl of schema
information in binary format from a location indicated by a URI, the transmisSjon of schema information in a
bina:g;document stream jointly or not with the transmission of a docunient. In the latter cage there is a
requiement that all schema information needed for the decoding of a ffagment of the transmitfed document
must have been received before such fragment arrives.

The fixed length context path mechanism provides a simplified addressing of nodes for usgge scenarios
wherg only a limited number of nodes need to be addressed, This is done by a table that uniqugly maps fixed
length codes to full context paths.

6.2.2| Syntax
Decqderlnit () { Number of | Mnemonic
bits
SystemsProfileLevellndication 8+ Vluimsbf8
UnitSizeCode 3 Bslbf
NoAdvancedFeatures BslIbf
ReservedBits 4 Rslbf
If (! NoAdvancedFeatures) {
AdvancedFeatureFlags_Length 8+ Vluimsbf8
I** FeatureFlags **/
InséertFlag 1 Bslbf
AdvancedOptimisedDecodersFlag 1 Rslbf
AdditionalSchemaFlag 1 Bslbf
AdditionalSchemallpdatesQnlyFlag 1 kslbf
FragmentReferenceFlag 1 bslbf
MPCOnlyFlag 1 bslbf
HierarchyBasedSubstitutionCodingFlag 1 bslbf
ContextPathTableFlag 1 bsIbf
ReservedBitsZero FeatureFlag | bslbf
s_Length*8-
8
[** FeatureFlags end **/
}
/** Start FUUConfig **/
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If (! AdditionalSchemaUpdatesOnlyFlag) {

NumberOfSchemas 8+ vluimsbf8
for (k=0; k< NumberOfSchemas; k++) {
SchemaURI_Length[k] 8+ vluimsbf8
SchemaURI[k] 8* bslbf
SchemaURI
_Length[k]
LocationHint_Length[k] 8+ vluimsbf8
LocationHint[k] 8* o bslbf
t Length[K]
NumberOfTypeCodecs|[k] 8+ viUimsbf
for (i=0; i< NumberOfTypeCodecs[k]; i++) {
TypeCodecURI_Length[k][i] 8+ viuimsbf8
TypeCodecURI[k][i] 8* bslbf
TypeCodec
URI
Léngth[K][i]
NumberOfTypes[k][i] 8+ vluimsbf8
for (j=0; j< NumberOfTypes[K][i]; j*++) {
TypeldentificationCode[Kk][i][j] 8+ viuimsbfg
}
}

f (ContextPathTableFlag) {

ContextPathTable()

** FUUConfig - Advanced optifmised decoder framework **/

f (AdvancedOptimisedDecadersFlag) {

NumOfAdvancedOptimisedDecoderTypes 8+ vluimsbfg
for (i=0; i< Num@fAdvancedOptimisedDecoderTypes; i++) {
AdvancedOptimisedDecoderTypeURI_Length[i] 8+ viuimsbfg
AdvancedOptimisedDecoderTypeURI[i] 8* bslbf
AdvancedO
ptimisedDe
coderTypeU
RI_Length(i]
}

AdvancedOptimisedDecodersConfig ()

}

/** FUUConfig - Fragment reference framework **/

If (FragmentReferenceFlag) {

NumOfSupportedFragmentReferenceFormat 8 uimsbf

for (i=0;i< NumOfSupportedFragmentReferenceFormat;i++)

SupportedFragmentReferenceFormat[i] 8 blsbf
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}

I** end FUUConfig **/

If (AdditionalSchemaFlag) {

AdditionalSchemaConfig ()

}

/** Initial document **/

If ({AdditionalSchemaUpdateOnlyFlag) {

—initialbocument—tength 8+ vluimsbf8
InitialDocument()
}
}
ContextPathTable {
ContextPathTable_Length 8+ vjuimsbf8
ContextPathCode_Length 8+ vjuimsbf8
NumberOfContextPaths 8+ viuimsbf8
CompleteContextPathTable 1 bislbf
or(i=0;i<NumberOfContextPaths;i++){
ContextPath_Length[i] 5+ vjuimsbf5
ContextPath()[i] ContextPat
h_Lengthli]
If('CompleteContextPathTable){
ContextPathCodel[i] ContextPat bisIbf
hCode Len
gth
}
nextByteBoundary()
}
Semgntics
Namg Definition

SystTmsProfiIeLeveIIndication

Indicates the profile and level as defined in ISQ/IEC 23001-
1 towhich the document stream conforms.-Table 1 lists the

indices and the corresponding profile and level.

UnitSizeCode

This is a coded representation of UnitSize, as specified in
Table 2. UnitSize is used for the decoding of the binary
fragment update payload as specified in Clause 7.

NumberOfSchemas

Indicates the number of schemas on which the document
stream is based. These schemas compose the initial
schema. A zero-value is forbidden.

SchemaURI_Length[k]

Indicates the size in bytes of the SchemaURI [k]. A value
of zero is forbidden.

© ISO/IEC 2006 — All rights reserved
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SchemaURI[k]

This is the UTF-8 representation of the URI to
unambiguously reference one of the schemas that are
needed for the decoder to decode the document stream.
The SchemaURI identifies the schema that declares this
SchemaURI as being its targetNamespace. The identified
schema is the one composed of all schema components
defined in its targetNamespace and all schema
components imported from other namespaces.

To support forward compatibility, multiple SchemaURTs are
also used to identify imported schemas. Decoders that are

aware of any of these schemas will be able to process at
least the corresponding parts of the document.| The
SchemaID (see 6.6.3 and 7.44) as ~welll as
SchemaIDOfSubstitution (see 7.4.3) refer to| the
entries with the corresponding indices in thiss SchempURT
list.

The SchemaURI[0] shall be assigned to the schema
which imports all the namespaces, that are identified|by a
SchemaURT [k] with an index&>™1.

Note In order to maximize forward compatibility,| it is
recommended to list thexSchemaURI for as many imported
namespaces as practicak

LocationHint| Length[K]

Indicates the size“in bytes of the LocationHintf [k]
syntax element

LocationHinffk]

This is the\UTF-8 representation of the URI referencing the
location’”? of the schema with index k. | The
LocationHint [k] shall be present except if| the
corresponding SchemaURI[k] already provides| the
location reference. In that case it may be omitted by s¢tting
the corresponding LocationHint Length[k] tg the
value “0”.

NumberOfTypeCodecs[k]

Indicates the number of optimised data type codecq that
are subsequently associated with data types containgd in
the schema referred to by the index k.

TypeCodecURI[k][i]

This is the UTF-8 representation of a URI referencirlg an
optimised binary data type codec. This codec shall be Jused
for all data types listed subsequently.

NumberOfTypes|K][i]

Indicates the number of data types which shall be coded
with the optimised data type codec referenced by

b s P | .l

junl yal | 1o L
IYypPeCoOCCORT [RT [ L1~

TypeldentificationCode[K][i][j]

Selects one data type from the set of all data types
contained in the schema with index k. This data type shall
be coded with the optimised data type codec referenced by
TypeCodecURI [k] [i] for all instantiations of this data
type in the document stream. The syntax and semantics of
TypeldentificationCode[k] [1][j] is the same as
of the type identification code defined in subclause 6.6.5.4
except that here it is represented using vluimsbf8. The
TypeIdentificationCode[k] [i][J] assumes the
“anyType” as base type. There shall not be more than one
data type codec associated to the same data type.

26
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Note In order to maximise forward compatibility the value of
the index k should refer to the targetNamespace in which the data
type is defined.

NumOfAdvancedOptimisedDecoderTypes

Defines the number of advanced optimised decoder types
that are necessary to properly decode the binary document

stream.

AdvancedOptimisedDecoderTypeURI_Lengthli]

Indicates the size in bytes
AdvancedOptimisedDecoderTypeURT [1i]
element.

the
syntax

of

Adv3

ncedOptimisedDecoderTypeURI[i]

Defines the UTF-8 representation of the UR
the advanced optimised decoder type with\inds

referencing
X .

Adv3

ncedOptimisedDecodersConfig()

See subclause 8.2.

Num

OfSupportedFragmentReferenceFormat

Specifies the number of fragment reference]
shall be supported by the decoeder.

format that

Supq

ortedFragmentReferenceFormatfi]

Specifies the i fragment reference format,
Table 3, that shall be supported by the d

pccording to
ccoder. The

SupportedFragmentReferenceFormat [0 indicates
the default fragtment reference format.

AdditionalSchemaConfig() See subglause 6.2.3.

AddifionalSchemaUpdatesOnlyFlag Signals that the document stream contains only additional
schema updates i.e. no fragment update| units. The
AdditionalSchemaFlag shall be set to true whan this flag is
set to true.

FragmentReferenceFlag Signals that fragment references are supported.

MPCOnlyFlag Signals that position codes in the fragment ugdate context
are encoded in MPC mode only.

HiergrchyBasedSubstitutionCodingFlag Signals that element substitution codes are computed
taking into account their substitution hierachy/ If additional
schemas are supported (i.e. AdditionalSchempFlag==true)

this flag shall be set to true.

Cont

bxtPathTableFlag

Signals the presence of a context path fable in the
decoderlnit.

ContextPathTable_Length

Defines the number of bytes used for the indication of the
ContextPathTable.

Note — This length provides a simple framework to skip the table.

ContextPathCode_Length

Signals the length of the context path codes in number of bits.

Num

berOfContextPaths

Signals the number of ContextPaths contained in the

ContextPathTable.

© ISO/IEC 2006 — All rights reserved
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CompleteContextPathTable

Signals if the ContextPathTable is complete and ordered
according to the assignment of ContextPathCodes.

If CompleteContextPathTable is set to “1° the
ContextPathCodes are assigned in the order the ContextPaths
as specified in the ContextPathTable starting from ‘1°. If
CompleteContextPathTable is set to ‘0’ the ContextPathCodes
are assigned explicitly.

The ContextPathCode ‘0’ is reserved.

ContextPathtenrgth Sigrals—the—number—ef—bits—used—Ffer—the—feligwing
ContextPath[i]()
ContextPathli]() Signals the ContextPath as specified in subclause 6.6.2 with
the following restrictions:
- ContextModeCode is set to ‘001;
- PositionCode() is an empty bitfield
ContextPathCodeli] Signals the ContextPathCode of €ontextPath[i]
Table 1 — Index Table for SystemsProfileLevellndication
Index Systems Profile and Level
0 no-profile specified
1-127 Reserved for ISO Use
Table 2 =="Code Table for UnitSize
Unit Size Cade Unit Size

000 default

001 1

010 8

011 16

100 32

101 64

111 reserved
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Table 3 — Fragment Reference Formats

Fragment Fragment Reference Description
Reference Format
Type
0 ISO reserved

URIFragmentReference | This fragment reference format should
be used where the reference can be
expressed as a URI.

2224 1SQ reserved
225 - 255 Private Use
6.2.3| Syntax of AdditionalSchemaConfig
AddifionalSchemaConfig () { Nurber of bits Mnemonic
NumberOfAdditionalSchemas 8+ viuimsbf8
NumberOfKnownAdditionalSchemas 8+ Vluimsbf8
or (int t=1;t<NumberOfKnownAdditionalSchemas-1;t++){
KnownAdditionalSchemalD 8+
AdditionalSchemaURI_Length[KnownAdditionalSchemalD] 8+ Vluimsbf8
AdditionalSchemaURI[KnownAdditionalSchemalD] 8* bsl|bf
AdditionalSchema
URI_Length
[KnownAdditional
SchemalD]
BinaryLocationHint_Length[KnownAdditionalSchemalD] 8+ Viuimsbf8
BinaryLocationHint[KnownAdditionalSchemalD] 8*BinaryLocationH | pslbf
int_Length[Known
AdditionalSchema
ID]
NumberOfTypeCodecs[KnownAdditionalSchemalD] 8+ Vluimsbf8
for (i=0; i< NumberOfTypeCodecs[KnownAdditionalSchemalD]; i++) {
TypeCodecURI_Length[KnownAdditionalSchemalD][i] 8+ viuimsbf8
TypeCodecURI[KnownAdditionalSchemalD][i] 8* pslbf
TypeCodecURI
_Length[KnownA
dditionalSchemal
DI[i]
NumberOfTypes[KnownAdditionalSchemalD][i] 8+ Viuimsbf8
for (j=0; j< NumberOfTypes[KnownAdditionalSchemalD][i]; j++) {
TypeldentificationCode[KnownAdditionalSchemalD]i}{] 8+ Viuimsbf8
}
}
ExternallyCastableTypeTable(KnownAdditionalSchemalD)
ExternallySubstitutableElementTable(KnownAdditionalSchemalD)
}
SchemaEncodingMethod 8 blsbf
ExternallyCastableTypeTable(InitialSchema)
ExternallySubstitutableElementTable(InitialSchema)
ReservedBitsZero 7 blsbf
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Name

Definition

NumberOfAdditionalSchemas

Indicates the number of schemas that can be transmitted and
that are not declared in the list of schemaURI. If additional
schemas are not supported, this value is set to zero.

If additional schemas are supported then the value of
GlobalSchemalD = NumberOfSchemas is reserved for a
virtual namespace for attributes that do not belong to any
namespace. The value of GlobalSchemalD =
NumberOfSchemas + NumberOfAdditionalSchemas - 1

is reserved for ISO usage.

NumberOfKnownAdditionalSchemas

Indicates the number of additional schemas that are known to
be updated in the bitstream.

KnownAdditionalSchemalD

Identifies a schema known to be updated inlthe bitstream| This
identifier shall only address an additional schema. The |value
KnownAdditionalSchemalD = Number0OfSchemas shall be
reserved for attributes that do not belong to any namespace.
The value of KnownAdditionalSchemalD = NumberOfSchemas
+ NumberOfAdditionalSchemas — 1 shall be reservgd for
ISO Use.

AdditionalSchemaURI_Length[KnownAddit
ionalSchemalD]

Indicates the size in bytes of the
AdditionalSchem@URI [KnownAdditionalSchemalID
length. A value of zero is forbidden.

AdditionalSchemaURI[KnownAdditionalSc
hemalD]

Indicates the UTF-8 representation of the URI of the additional
schema identified by KnownAdditionalSchemalID.

Note — This field allows to identify some of the additional schemas that
are expected to be updated. This information allows one decoder|not to
monitor the schema updates for which it already knows the schema.

BinaryLocatipnHint_Length[KnownAddition
alSchemalD

Indicates  the  size in bytes of the Binary
LocationHint Length [KnownAdditionalSchemaID]. A
value of zero indicates that for the schema that is referenced by
the index KnownAdditionalSchemaID there is no binary
encoded schema available.

BinaryLocatipnHint[KnownAdditionalSche
malD]

This is the UTF-8 representation of the URI to unambigyously
reference the location of the binary encoded schema that is
referenced by the index KnownAdditionalSchemalID.

The schema can be fetched by the schema resolver and ig then
received as a document stream composed only of schema

update units i.e. for which the SchemaOnlyFlag is set to true.

NumberOfTypeCodecs[KnownAdditionalS
chemalD]

see NumberOfTypeCodecs [k] in 6.2.2.

TypeCodecURI_Length[KnownAdditionalS
chemalD]

see TypeCodecURI Length[k] in 6.2.2.

TypeCodecURI[KnownAdditionalSchemal
DIl

see TypeCodecURI [k] [i] in 6.2.2.

NumberOfTypes[KnownAdditionalSchemal
DI[i]

see NumberOfTypes [k] [1] in6.2.2.
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TypeldentificationCode[KnownAdditionalS see TypeIdentificationCodel[k][i][5] in6.2.2.
chemalD][i][j]

SchemaEncodingMethod Indicates the encoding method of the schema update units.
ExternalCastableTypeTable Defines the types of the initial schema that are externally

castable as defined in subclause 6.7.5.4 and 6.7.5.5.

ExternalSubstitutableElementTable Defines the elements of the initial schema that are substitutable

as defined in subclause 6.7.6.4 and 6.7.6.5.

6.3

6.3.1

Table 4 — Schema encoding method

SchemaEncodin definition
gMethod
0 ISO reserved

BiM encoded schema as
described in subclause 6.7.8

2-224 ISO reserved
225-255 Private use

Binary Access Unit

Overview

A bingary access unit is composed of one or more;binary fragment update units that represent| one or more
document fragments. Therefore, an access unit‘may convey updates for several distinct parts gf a document

simul

aneously. Multiple fragment update unit§ in an access unit are ordered and shall be prodessed by the

the dpcument composer in the order specified within the access unit. Syntax and semantics ¢f a fragment

termi;EaI such that the result of applying theZ<commands is equivalent to having executed them sg¢quentially by

update unit are described in subclause. 6.4.
6.3.2| Syntax
AcdessUnit () { Number of bits Mnemonic
If (AdditionalSchemaFlag) {
NumberOfSUU 8+ viuimpbf8
for (i30; i< NumberOfSUU ; i++) {
SchemaUpdateUnit()
}
}
If (! AdditionalSchemaUpdateOnlyFlag) {
NumberOfFUU 8+ viuimsbf8
for (i=0; i< NumberOfFUU ; i++) {
FragmentUpdateUnit()
}
}
}
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6.3.3 Semantics

Name Definition

NumberOfSUU Indicates the number of schema update units in this access unit. Value ‘0’
signifies that no schema update unit is carried.

NumberOfFUU Indicates the number of fragment update units in this access unit. Value '0'
signifies that no fragment update unit is carried.

6.4 Binary Fragment Update Unit

6.4.1 Overyiew

For the speci
are hierarchi
attributes in t

The topmost

global eleme
node artificial

Two different|
and the “bina

The binary f

ication of the syntax and semantics of a binary fragment update unit it is recalled that docu
cally defined, and therefore, they can be interpreted as a document dree. The element
he document tree can generically be also referred to as “nodes”.

node is the node corresponding to the first element in the document. It instantiates one

nts declared in the schema. The selector node is defined to be the parent node of the to
y extending the hierarchy at the top. Figure 7 shows an example document tree.

Q

[}
]
]

Selector node

Topmost node

Figure 7 — Example for the tree representation of a document

[y format. document tree”.

prmat document tree is used for addressing the nodes. The addressing relies upon sd

ments

5 and

pf the
bmost

notions of /document trees are used in this Clause: the “current document tree” (see Cladse 5)

hema

knowledge,

.. the Shared Knowiedge Ol encoder anad decoder aboul the existence and posSIHt

n of

potential/allowed elements within the schema. The address information specifies a node within the binary
format document tree built from all these possible - and not necessarily instantiated - elements as defined in
the schema. Moreover, each node has a specific and fixed address which allows an unambiguous
identification not depending on the current document as present at the decoder. Note that it is possible to
address nodes which do not correspond to an instantiated element. Nodes corresponding to instantiated

elements are

called “instantiated nodes”. Deferred nodes shall be considered as instantiated nodes.

The current document tree is defined, immediately after the decoding of any AU, as the set of instantiated
nodes in the binary format document tree.
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Each binary fragment update unit consists of 3 sections:

— the fragment update command defining which kind of operation shall be performed on the binary format
document tree, i.e. if a document fragment shall be added, replaced or deleted or if the complete binary
format document tree shall be reset;

— the fragment update context signals on which node in the binary format document tree the fragment
update command shall be executed. Fragment update context is present unless the fragment update
command is “reset”;

— the fragment update payload containing a document fragment. Fragment update payload is present

RTESS € aogmen cHOG&ate commana i3 =“‘ G“‘ v, “”. A ‘G“: Ode Ca”ed
ultiplePayloadMode” also allows there to be multiple instances of fragment update.palyloads of the
ame type within one fragment update unit.

Additipnally, each fragment update unit carries the information about its length in_bytes, which allows a
decoder to skip. This mechanism may be used in case the decoder does not know the corresponding schema

requined to decode this fragment update unit.
6.4.2| Syntax
FragmentUpdateUnit () { Number of bits Mnemonic
FUU_Length 8+ vluimpbf8
FragmentUpdateCommand 4 bslbf

If (AdvancedOptimisedDecodersFlag){

OptimisedDecoderReparameterization 2 bslbf

if (OptimisedDecoderReparameterization == '00") {

AdvancedOptimisedDecodersConfig ()

}
if (FragmentUpdateCommand,!=-0100’) {
/* 0100’ corresponds.to”Reset” */
FragmentUpdateContext()
if (FragmentUpdateCommand !'=‘0011’) {
/* 0011’y corresponds to “DeleteContent” */

fors(i=0;i<NumberOfFragmentPayloads;i++) {

FragmentUpdatePayload(startType)

}
nextByteBoundary()
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6.4.3 Semantics
Name Definition
FUU_Length Indicates the length in bytes of the remainder of this fragment

update unit (excluding the FUU_Length syntax element).

OptimisedDecodersReparameterization

This 2-bit flag signals if the parameters of the optimised decoders

shall be updated. It can take the following values:

— ‘00" — the optimised decoder instance table and mappings

shall

— '01' — the optimised decoder instance table and mappings

— "10' — the optimised decoder instance table;xand mapping

be redetined;

not be redefined;

shall

5 are

reset to the default table and mappings defined il the
DecoderInit;
'"11' — reserved.
AdvancedOptimisedDecodersConfig() See subclause 8.2.
startType This internal variable indicates the effective data type of thq first
element that is conveyed in the fragment update payload.| The
startType variable\is*of type SchemaComponent as specified in
7.3.1. lts valuetis derived from the Operand TBC in| the
FragmentUpdaEeContext as specified in 6.6.
NumberOfFrfagmentPayloads The valug* of this internal variable is derived |[from
FragmehtUpdateContext as specified in 6.6.
FragmentUpdatePayload() See 7.3.1
6.5 Binary Fragment Update Command
The FragmehtUpdateCemmand code word specifies the command that shall be executed on the binary
format document tree. Table 5 defines the code words and the semantics of the fragment update commgnd.

34
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Table 5 — Code Table of fragment update commands

Code Word Command Name

Specification

0000 ---

Reserved

0001 AddContent

Add the document fragment contained in the
fragment update payload at the node indicated by
the operand node (see 6.6).

The operand node shall not be an instantiated node

but it turns into an instantiated node after
Ir\rnr‘czmeing this frqgmpnf llpdafn unit Addifinnally,

all nodes which are part of the contéxi path
specified in the fragment update context.tufn into
instantiated nodes after processing this’ frapment
update unit if these had not been’ instantiated
nodes before.

document tree this is
inserting the

Note In the current
equivalent to either appending or
corresponding nodes.

0010 ReplaceContent

Replace the decument fragment at the | node
indicated by, the” operand node with docpment
fragment contained in the fragment ypdate
payload.

The.operand node shall be an instantiated [node.
This* command is equivalent to the command
sequence of “DeleteContent” and “AddConterjt”.

Note In the current document tree this s
equivalent to replacing the corresponding node.

0011 Delete€Content

Delete the document fragment at the node fhat is
indicated by the operand node. The respective
node and all its child nodes are reverted tp “not
instantiated”.

Note In the current document ftree this is
equivalent to deleting the corresponding node.

0100 Reset

Reset the complete binary format document tree,
i.e. revert all nodes in the binary format document
tree to “not instantiated” and decodg the
InitialDocument conveyed in the
DecoderInit, After processing a reset command

the current context is set to the topmost node of the
current document tree.

Note This is equivalent to deleting the complete
current document tree.

0101 — 1111 ---

Reserved

© ISO/IEC 2006 — All rights reserved
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6.6 Binary Fragment Update Context

6.6.1

Overview

The fragment update context specifies on which node of the binary format document tree the fragment update
command shall be executed. This node is called the “operand node”. Additionally, the fragment update context
specifies the data type of the node encoded in the subsequent fragment update payload(s).

The operand node is addressed by building a path (called “Context Path”) through the binary format document
tree. The context path consists of a sequence of local navigation information called Tree Branch Code (TBC).
A TBC represents tree branch information from a node to a child node on the path to the operand node (see

Figure 8).

A set of TBC
TBC for each
complex typg
content. For
elements def
below. The a

A TBC is com

1) a Sq

6.6.1
2) a Sy
ane
3) alPs
Cod

4)
pOSS
The TBCs fof
NOTE In

Codes from all

Two types of
the operand
case of a rel
node in BiM
Figure 8 shoy

a Pgsition Code which is used if multiplezoccurrences of the element addressed by the SB

5 associated to the same complexType is called a TBC table. A TBC table is comp@sed ¢
possible child node of the complexType. Child nodes are defined as the attribute nodes
as well as, either the contained element nodes or a dedicated node representing a s
the selector node there is a special TBC table containing TBCs corresponding to the

ned in the schema. Other TBCs are added to the TBC tables for specific purposes as des
gorithm for generating the TBC tables is described in 6.6.5.

posed of four parts:

hema Branch Code (SBC) by which one node among the possible child nodes is selected
5.2),

bstitution Code which is used if the element declaration*addressed by the SBC is a refere
lement which is the head of a substitution group (sée 6.6.5.3),

th Type Code which is used if the type of the_element identified by the SBC and the Subst
b is the base type of other named derived types (see 6.6.5.4), and

ible (see 6.6.5.5).
the selector node have no Substitution Code and no Position Code.

the syntax definition of the‘cantext path this concatenation of TBCs is partly reordered (i.e. the P|
TBCs are shifted to theend of the context path as described further below).

Context Path exist:-In both cases the Context Path is built from concatenated TBCs and le
node. In casevof an absolute Context Path, the Context Path starts from the selector no
ative Context\Path, the Context Path starts from a “current context node”. The current c
is definedyby the previous FragmentUpdateUnit as specified in the following parag
vs theprinciple of absolute and relative addressing.

f one
of the
imple
jlobal
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Selector Node O Selector Node

TBC[0]

Topmost node Topmost node
TB([1]

TBC[2]

TBC[3]

TBC[1]

Job RS

O Current context node prior to processing the
Fragment Update Context information

Figure 8 — Absolute (left) and relative context path example

A ContextModeCode (6.6.4) allows selecting between absolute and.relative addressing modes

Additionally,

the CpntextModeCode may signal the instantiation of multiple, fragment update payloads of the same type

within| a single fragment update unit as specified in 6.6.4 and 6.6:5:6.

Therq are two different TBC tables associated to each, cemplexType: The ContextTBC table

contains only

refergnces to the child elements of complexType and. additionally one code word to signal the

ermination of

the path (Path Termination Code). The ContextTBC ¢able contains also one TBC to refer to the parent node. It
allows relative navigation within the binary format document tree and move upwards to the pargnt node. The
OpergandTBC table additionally contains also the“references to the attributes and either to thg elements of

simplgType or to a simple content, but does fiot contain the Path Termination Code nor the re

© ISO/IEC 2006 — All rights reserved
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This is illustrated in Figure 9.

Selector Node

2)

Q Selector Node
1
|
|

Selector Node

7

3)

O

O Corftext node specified by the context path

ent context node before processing the FUU

.+ Opgrand node specified by the context

i

Execution of an 'add’ command on the operand node

o5

Current context node for the subsequent FUU

Figure 9 —+ Example of Context node and operand node during the execution of.a fragment update

The ContextTBC and OperandTBC tables are generated automatically from the'schema as specified in
and, hence, ¢lo not appear in this specification. Table 6 and Table 7 show gxamples of a ContextTBC
and of a OpefandTBC table for a complexType with 8 children (6 elements@nd 2 attributes) where 4 ele
are of complgxType. In this example the content model of the complex type definition is not ‘mixed’.

Table 6 — Example of a Context-\TBC Table

unit

6.6.5
table
ments

Tree Branch Code Tree Branch
SBC | Substitution Type Code Positied
Context Code Code
000 - -- % Reference to parent
001 [Subst. Code] |[Type Code] |[Pos.Code]|Reference to first child of complexType
010 [Subst. Code] |[Type-€ode] |[Pos.Code]|Reference to second child of complexTypq
011 [Subst. Code](|[Type Code] |[Pos.Code] | Reference to third child of complexType
100 [Subst. Gode] |[Type Code] |[Pos.Code] | Reference to fourth child of complexType
101 -110 A -- -- Forbidden
111 -- -- -- Path Termination Code

38
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Table 7 — Example of an Operand TBC Table

Tree Branch Code Tree Branch
SBC _ Substitution | Type Code Position

Operand Code Code
0000 -- -- [Pos.Code] |User Data Extension Code
0001 [Subst. Code] |[Type Code] | [Pos.Code] | Reference to first child

010 [Subst. Code] |[Type Code] [[Pos.Code] |Reference to second child (element)
D011 [Subst. Code] |[Type Code] |[Pos.Code] |Reference to third child (element
D100 [Subst. Code] |[Type Code] | [Pos.Code] | Reference to fourth child.(element)
D101 [Subst. Code] |[Type Code] | [Pos.Code] | Reference to fifth.child (element
D110 [Subst. Code] |[Type Code] | [Pos.Code] | Reference fo sixth child (element)
D111 -- -- -- Reference to seventh child (attribute)
1000 -- -- -- Reference to eighth child (attribuge)
1001 -1111 -- - - Forbidden

As eVery ContextTBC table contains a code ward=for the reference to the parent node, it is al§o possible to
move|upwards in the binary format document tree when using a relative addressing mode.

In order to support efficient searching and filtering the document stream is ordered in a way that first all
instarlces of Schema Branch Codes:including their corresponding Substitution Code and Type Code are
present and only then all Position Cades of the context path follow as shown in Figure 10.

SBCs, Substitution Codes & Type Codes Position Codes
~ v NN N - A [ _'.C_"q? Cc cCcCc ~— N ] A [
e E) % o0 o cC c o © O T OO [0} [0} 5 c| o
29T © S T = 039 o o C T DT o | © ol
<= Q O +— O O ><.c o ~ QO 9 o O (@} o o o
590 §Q0 23O Dz g QO O |O 81O
c = o
088  |952 6§28 53 8§58 3|8 Olg
= = =2 S QO 5 = = T =2 S Q Q €2 |
O 2F O 2 = IS= o= F g
o B o B Q2 O E @ 7
w38 w 38 mn s | = (e
=] > (Dg 09 =
n ) 2 o n
N %)
Figure 10 — Example of the structure of a Context Path
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6.6.2 Syntax
FragmentUpdateContext () { Number of bits Mnemonic
SchemalD ceil( log2( uimsbf
NumberOfSchemas +
NumberOfAdditionals
chemas))
ContextModeCode 3 bslbf
If (ContextModeCode=="101’) {
ContextPathCode ContextPathCode_Lengt bslbf
h
for|(i=0; i < TBC_Counter(ContextPathCode); i++) {
PositionCode()
}
}
else {
CopntextPath()
}
}
ContextPatH () { Number of bits Mnemoric
TBC_Cpunter =0
Numbe[OfFragmentPayloads = 1
do {
if (| ( ContextModeCode == ‘001’ ||
ContextModeCode == ‘011’ ) &&
TBC_Counter ==0) {
/* absolute gddressing mode and first FBC of the context path */
If (AdditionalSchemaFlag) {
SchemalDOfSBC_Context_Selector ceil( log2( uimsbf
NumberOfSchemas +
NumberOfAdditiona
1Schemas))
Extended_SBC_Context_Selector ceil( log2( number of bslbf
global elements in
SchemaIDOfSBC Con
text Selector))
}else {
SBC_Context_Selector ceil( log2( number of bslbf
global elements +1))
}
PathTypeCode()
}
else {
SBC_Context ceil( log2( number of bslbf
child elements of
complexType + 2))
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If (SBC_Context == “SBC_any”) {

AnyElementDecoding ()

}else {

SubstitutionCode()

}

PathTypeCode()

}

TBC_Counter ++

hl sl AN lalnYalN al 4 Y e | 'y (] S ot T H '+
j VVIIIIU\ \UUU_UUIILUI\[_QUIUL;I.UI = T dul TCrrrmmmatyurl

Code”) && (SBC_Context I= “Path Termination Code”))

if (SBC_Context_Selector == “Path Termination Code”) ) {

If (AdditionalSchemaFlag) {

SchemalDOfSBC_Operand_Selector

ceil( log2(
NumberOfschemas +
NumberOfAdditiona
1Schemas) )

msbf

Extended_SBC_Operand_Selector

ceil(Mog2( number of
global elements in
SchemaIDOfSBC Ope
rand Selector))

S1bf

}else {

SBC_Operand_Selector

ceil( log2( number of
global elements ))

S1bf

}

PathTypeCode()

}

else {

SBC_Operand

ceil( log2( number of
child elements +
number of attributes +
has_simpleContent +

1)

S1bf

if (SBC_Operand == “SBC_anyAttribute”) {

AnyAttributeDecoding()

}

if (SBC_Operand == “SBC_any”) {

AnyElementDecoding()

}

SubstitutionCode()

PathTypeCode()

}

TBC_Counter ++

for (i=0; i < TBC_Counter; i++) {

PositionCode()

© ISO/IEC 2006 — All rights reserved
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if ((ContextModeCode == ‘011’) ||
(ContextModeCode == “100")) {
/* multiple fragment update payload mode*/

do {

IncrementalPositionCode ceil( log2( bslbf
NumberOfMultiOccur
rencelayer+2))

if (IncrementalPositionCode != “Skip_Indication”) {

NumberOfFragmentPayloads++
}
else {
IncrementalPositionCode ceil ( log2( bslIbf
. gr g . L. NumberOfMultiOccu
/* indicating the skipped position */ rrencelayert2))
}

} while (IncrementalPositionCode !=
“IncrementalPositionCodeTermination”)

Numbe[OfFragmentPayloads--

/* therelis no fragment update payload corresponding to the
IncrementalPositionCode Termination */

}

6.6.3 Semantics

Name Definition

SchemalD Identifies, the schema (from the list of schemaURIs transmitted in the
DecodérInit (optionally extended by a list of additional schemas)
whichytis used as basis for the fragment update context coding.| The
S¢hemaID code word is built by sequentially addressing the list of
SchemaURI contained in the DecoderInit (optionally followed by the
additional schemas). The length of this field is determined| by:
“ceil( log2( NumberOfSchemas))” or “ceil( log2( NumberOfSchemas +
NumberOfAdditionalSchemas))” depending on the presencg of
additional schemas.

The value of this code word is the same as the variable “k” in the defipition
of the SchemaURI [k] syntax element as specified in 6.2.2 optignally
extended to additional schemas. The SchemaID syntax element is also
used for the decoding of the fragment update payload as described in
subclause 7.4.4.

If the ContextModeCode selects a relative addressing mode then the
SchemaID shall have the same value as in the previous fragment update

unit.
ContextModeCode Signals the addressing mode for the Context Path as specified in 6.6.4.
ContextPath() See 6.6.5.
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Name Definition

TBC_Counter This internal variable represents the number of TBCs in the context
path.

SchemalDOfSBC_Context_Selector Identifies the schema in which the
Extended SBC Context Selector selects a declared global
element.

Extended_SBC_Context_Selector Selects one global element of the schema referenced by
SchemaIDOfSBC Context Selector using the ContextTBC table
as speciftied In 6.6.5.2.3.

SBC| Context_Selector Selects one global element of the schema referenced by SchemaID
using the ContextTBC table as specified in 6.6.5.2:3.

Path[l'ypeCode() See 6.6.5.4.

SBC/| Context Selects one child node using the €ontextTBC table as| specified in
6.6.5.2.2.

AnyBlementDecoding() See 7.5.2.4.5.2and 7.5.2.45.3:

SubstitutionCode() See 6.6.5.3.

SchgmalDOfSBC_Operand_Selector Identifies the schema in whig¢h the
Extended SBC\Operand Selector selects a declared global
element.

Extepded_SBC_Operand_Selector  Selects “~one global element of the schema referenced by
SchemaIDOfSBC Operand Selector using the ContgxtTBC table
as\specified in 6.6.5.2.3.

SBC| Operand_Selector Selects one global element of the schema referenced by SchemaID
using the table OperandTBC table as specified in 6.6.5.2)3.

SBC| Operand Selects one child node using the OperandTBC table aq specified in
6.6.5.2.2.

AnyAttributeDecoding() See 7.5.3.2.

PosifionCode() See 6.6.5.5.

NumperOffFragmentPayloads This internal variable represents the number of fragment update
—pay-leadﬁﬁﬁax—elemenﬁ—preeeﬁt—m—&ms—#agmem—&p’l;' i ate unit as

specified in 6.6.5.6.

NumberOfMultiOccurrencelLayer This internal variable represents the number of TBCs in the context
path for which a Position Code is present. Its use is specified in
6.6.5.6.

IncrementalPositionCode See 6.6.5.6.
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6.6.4 Context Mode

The context mode specifies the addressing mode for the context path. The code word for the context mode
selection has a fixed bit length of 3 bits and its semantics are specified in Table 8.

Table 8 — Code Table of Context Mode

solute
initial

Code Context Mode

000 Reserved

UU | Nav;yatc ;II “Abou:utc addl COO;I IH IIIUdC” fl UITT thU
selector node to the node specified by the Context
Path.

010 Navigate in “Relative addressing mode” from the
context node set by the previous fragment update unit
to the node specified by the Context Path.

011 Navigate in “Absolute addressing mode” from jthe
selector node to the nodes specified by the\Context
Path and use the mechanism for multiple (payload as
specified in 6.6.5.6.

100 Navigate in “Relative addressing, mode” from the
context node set by the previous fragment update unit
to the nodes specified by the Cantext Path and use the
mechanism for multiple payload as specified in 6.6.5.6.

101 Navigate in “Absolute~‘addressing mode” from the
selector node to the ‘node specified by the Context
Path signaled by the ContextPathCode.

101-111 | Reserved

The following|restriction applies on‘the usage of these Context Modes:

— The firsf] fragment update) unit of the first access unit of a document stream shall use an ab
addressipg mode (i.e.\\code ‘001’ or ‘011’). In addition, the first fragment update unit of the
document shall uselan*absolute addressing mode.

6.6.5 Contegxt Rath

6.6.5.1 Overview

The Context Path specifies on which node in the binary fragment document tree the fragment update
command shall be executed and specifies the data type of the operand node. This data type of the operand
node is required for the decoding of the fragment update payload and is internally conveyed in the variable
startType. A Context Path is composed of a sequence of Tree Branch Codes (TBC). Each TBC is
composed of a Schema Branch Code, a Substitution Code, a Path Type Code and a Position Code. The
following subclauses describe the syntax elements that are used to build the TBCs.
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6.6.5.2 Schema Branch Codes

6.6.5.2.1 Overview

A Schema Branch Code (SBC) is used to select a node as branch for the navigation in the binary format
document tree. The SBCs in the ContextTBC table and in the OperandTBC table differ (as described in
subclause 6.6.1 and shown in Table 7). The SBCs are assigned as specified in 6.6.5.2.2. For the special case
of the selector node the SBCs are assigned as specified in 6.6.5.2.3.

6.6.5.2.2 SBC_Context and SBC_Operand

— Tlhe length of the Schema Branch Code words is derived from the schema and it is detefmined by the
umber of different child nodes of the complexType as follows:

-

—+ For the table for ContextTBCs: ceil( log2( number of child elements of complexType + 2

~

—+ For the table for OperandTBCs: ceil( log2( number of child elemenis.* number of attributes +
has_simpleContent + 1)), where the variable “has_simpleContent!\-takes the value 1 if the
complexType has simple content and the value 0 otherwise.

— I the table for ContextTBCs the all-zero Schema Branch code is always assigned to the reference to the
parent node. This SBC shall only be used if the Context Mode Cade'selects a relative addregsing mode.

n the table for ContextTBCs the all-one Schema Branch Céde is always used for the Path Terminating
Code

In the table for OperandTBCs the all-zero SBC is always assigned to the User Data Extensipn Code. This
n be used to insert any user data. A decoder not capable to decode the user data shall|skip the user

ata and continue decoding from the subsequent fragment update unit.

the table for OperandTBCs the all-zero-and-one SBC (ex. 00001) is assigned to the character data in
the mixed content of a datatype if the datatype has a mixed content model.

Note User data is defined by users-for their specific applications. It may in principle be used fof extensions of
schenjas. However, it is recommended.to use the mechanisms provided by ISO/IEC 15938-2 for such extersions.

Il other Schema Branch Codes are assigned to the children nodes of the complexType. The children are
fined as the attributes of the complex type as well as, either the contained elements of a dedicated
ild representing a_simple content. If there are two or more element declarations with the game name in
the complexType~definition then each shall be assigned a different SBC. If there is an ‘any”’ element
clared in the cemplex type then a SBC is also assigned to this element and this §BC is called
“BBC_any”. Afithere is an “anyAttribute” declaration in the complex type then a SBC is also jassigned to it
nd this SBC.is called “SBC_anyAttribute”.

reférenced attribute or referenced model group is not considered as a child. Instead the atfributes of the
referenced attribute group and the content of the referenced group are considered as children.

— If data types are derived then the SBCs for all children of the base data type are assigned first. In the
case of derivation by restriction the SBCs of the base data type are kept. Following this rule the children
of the base data type have the same SBCs also in the derived data type.

— In the table for ContextTBCs the SBCs are assigned only to child elements that are of complexType while
in the table for OperandTBCs the SBCs are assigned to all child elements and attributes and to the
simple content.

— The SBCs for child elements and simple content are assigned first, the SBCs for attributes are assigned
last. The attributes are ordered lexicographically for the assignment of the Schema Branch Codes. The
lexicographical ordering for an “any” element and for an “anyAttribute” is done with respect to their
signature as defined in subclause 7.5.2.2.4.
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the following rules applied in the following order:

In order to unambiguously assign SBCs to the child elements, the element declarations are ordered by

— if a “choice” group is declared within a “choice” group then the inner “choice” group is deleted and its
content is added to the content of the outer “choice” group. This rule is applied until there are no
more choice groups contained in other choice group.

— element declarations and “sequence” group declarations declared within a “choice” or an “all” group
are ordered lexicographically with respect to their signature as defined in 7.5.2.2.4.

— element declarations and model group declarations in “sequence” groups are not reordered.

— ifa gl;roup is declared within another group then the inner group is replaced at the respective pq
e outer group by its content. This rule is applied until there are no more groups,c¢ontained in

in th
othe

After thig

6.6.5.2.3 S
For the speci
If the Additi

— Theleng
referred

— SB(Q
— SB(G

— The SB(
Schemal

— in @
ordsg

I groups.
ordering the SBCs are assigned sequentially to the elements order in the remaining group.
BC_Context_Selector and SBC_Operand_Selector

bl case of the selector node the following rules apply:

onalSchemaFlag inthe binary DecoderInit equals ‘O’ then

th in bits of these SBCs is determined by the number_6f/global elements declared in the sd
by the SchemaID as follows:

_Context_Selector: ceil( log2( number of global'elements + 1)).
_Operand_Selector: ceil( log2( number of‘global elements)).

s are assigned sequentially to thevglobal elements defined in the schema referred |
D. Before the assignment:

ase the HierarchyBase€dSubstitutionCodingFlag is set to false, a lexicogra
ring of all global elements.i$ performed.

sition

hema

y the

phical

— in case the HierarchyBasedSubstitutionCodingFlag is set to true, a depth first ordeling is

perfi

shoy

of a

defined in 7.2.

— No code

Path Termination Code, however. is present in the ContextTBC table.

brmed with respéctto the hierarchy of element substitutions which forms one or several trdes as
vn in Figure 11 For elements which are siblings within the element substitution hierarchy o1 roots
substitutionhierarchy a lexicographical ordering is performed based on their expanded namme as

5 are-assigned for a reference to the parent node nor for the User Data Extension Codg. The

If the AdditionalSchemaFlag inthe binary DecoderInit equals ‘1’ then

— The length in bits of the Extended SBC Context Selector  respectively

Extended SBC Operand Selector is determined by the number of global elements declared in the
referred by the SchemaIDOfSBC Context Selector respectively
SchemaIDOfSBC Operand Selector as follows:

schema

— Extended_SBC_Context_Selector: ceil( log2( number of global elements + 1)).

— Extended_SBC_Operand_Selector: ceil( log2( number of global elements)).
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— The SBCs are assigned sequentially to the global elements defined in the schema referred by the
SchemaIDOfSBC Context Selector respectively SchemaIDOfSBC Operand Selector. No SBCs
are assigned to elements imported from other namespaces into this schema. Before the assignment:

ordering of all global elements is performed.

in case the HierarchyBasedSubstitutionCodingFlag is set to false, a lexicographical

in case the HierarchyBasedSubstitutionCodingFlag is set to true, a depth first ordering is

performed with respect to the hierarchy of element substitutions which forms one or several trees as
shown in Figure 11. For elements which are siblings within the element substitution hierarchy or roots
of a substitution hierarchy a lexicographical ordering is performed based on their expanded name as

-

6.6.5.3 Substitution Codes

6.6.5.3.1 Overview

In cagse a TBC represents a reference to an element that is the head"of a substitution grou
additipnal code for addressing that substitution group. This code is called SubstitutionSeled
the sglected element in the set of all elements members of this substitution groups. The p

subst

SubsgkitutionFlag.

daerimneain 7r.£.

0 codes are assigned for a reference to the parent node nor for the User Data Extensiq
ath Termination Code, however, is present in the ContextTBC table.

tution and consequently the presence of the SubstititionSelect code word is sig

n Code. The

b there is an
t. It identifies
resence of a
nalled by the

The dlobalSubstitutionSelect is used when the substitute element is defined in another|schema than
the expected element. In that case, the GlobalSubstitutionSelect selects the substitute element from
the sgt of all elements defined in the schema referénced by the SchemaID.
6.6.53.2 Syntax
SubstitutionCode () { Number of bits Mnemonic
if (substitution_possible ==:1+]
external_element_substitution_possible == 1 ||
all_glement_externally_substitutable == 1) {
SubstitutionFlag 1 bslbf
if (SubstitutienFlag == 1) {
if (-external_element_substitution_possible == 1 ||
all_glement (externally _substitutable == 1) {
SchemaSwitching 1 bslbf
if (SchemaSwitching) {
SchemalD ceil( uimsbf
log2(NumberOfS
chemas +
NumberOfAddit
ionalSchemas))
GlobalSubstitutionSelect ceil(log2 bslbf
(number_of _glob
al_elements_in_s
chema_referred
by SchemalD))
}else {
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SubstitutionSelect ceil(log2( numbe | psbf
r_of possible su
bstitutes))

}
}else {
SubstitutionSelect ceil( log2( bslbf

number_of possi
ble_substitutes))

6.6.5.3.3 Semantics

Name

Definition

substitution_[possible

This is in internal flag which is derived from schema evaluati¢n as
specified in 6.6.5.3.1 indicating_ ‘whether an element is a head
element of a substitution group,

substitution possdikle is always false for the following T[BCs:

“Path Termination Codé”, “User Data Extension Code”, “Refedence
to Parent”.

external_element_substitution_possible

This internal flag indicates whether the element can be subjec} to a
substitution.occurring in an other schema than the one in which the
element. W is  defined. This flag is set by | the
ExternallySubstitutableType table defined in subclause
6.7:64 and 6.7.6.5.

all_element |externally_substitutable

This internal flag indicates whether every element defined in the
schema of the expected element can be subject to a substifution
occurring in an other schema. This flag is set by| the
ExternallySubstitutableType table defined in subclause
6.7.6.4 and 6.7.6.5.

Substitutionflag

Signals whether a substitution is present for the elegment
(SubstitutionFlag=1).

SchemaSwitching

Indicates whether the element substitution occurs in anpther

schema than the schema where the expected element IS detin ed.

SchemalD

Identifies the schema in which the substitute element is defined.

GlobalSubstitutionSelect

This code identifies the substitute element in the schema of index
‘SchemalID’ inthe SchemaURI [k] table.

When the HierarchyBasedSubstitutionCondingFlag is set
to false or when it is not defined in the DecoderInit, the code
referring to the elements are assigned sequentially starting from
zero after lexicographical ordering of all global elements using their
expanded names as defined in subclause 7.2.
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When the HierarchyBasedSubstitutionCodingFlag is set
to true, the SsubstitutionSelect codes are assigned in a depth-
first manner with respect to the hierarchy of element substitutions
which forms on or several trees as shown in an example in
Figure 11. For elements which are siblings within the element
substitution hierarchy or elements which are roots of a substitution
hierarchy the code words are assigned in a lexicographical order
based on their expanded names. The order of elements that have
a head of substitution in an other schema than the one identified by
SchemalID are defined in the same relative order than if they were

in the initial schema.

The length of this field is
“ceil( log2( number_of global elements in the schema
SchemalID))” in both cases.

Note — If schema identified by SchemaID\s an additig
the substitution select codes are computed on th

detenlnined by

identified by

nal schema,
b set of all

elements defined in the namespace identified by th¢ SchemalID

entry in the SchemaURT table of the DecoderInit.

Subs

titutionSelect

This code is used as address within a substitution
each element defined inthe schema of the expecte
assigned a SubstitutionSelect code.

When the HierarchyBasedSubstitutionCondin
to false or when it is not defined in the Decodq
SubstitutdonSelect codes referring to the e
assigned>, sequentially starting from zero after le

jroup where
] element is

Flag is set
trInit, the
ements are
icographical

ordering*of the element using their expanded names LS defined in

subgclause 7.2. The length of this field is de
“¢eil( log2( number_of possible_substitutes in the s¢
expected element))”.

In case the HierarchyBasedSubstitutionCond
true, the SsubstitutionSelect codes are assigneq
first manner with respect to the hierarchy of element
which forms one or several trees as shown in an
Figure 11. For elements which are siblings within
substitution hierarchy or for elements which are
substitution hierarchy the code words are ass
lexicographical order based on their expanded

rmined by
hema of the

ingFlag is
in a depth-
substitutions
example in
the element
roots of a
gned in a
hames. The

element substitution code identifies the substitute element which is

used in the encoded document. The length of the code

word for the
number of

element substitution code is equal to “ceil( log2(
]

o HN hotibita o hanma-nfih RVT=N $al
MUSOIVIT  oUUVSULIIULT T LT oUTTTTITA UT UTC TAPTULITU TITT

hent))”.

Note — If the schema identified by SchemaID is an additional
schema, the substitution select codes are computed on the set of
all elements defined in the namespace identified by the SchemaID
entry in the SchemaURT table of the DecoderInit.
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' Depth first wrt
+ element substitution Lexicographical
i hierarchy tree ordering

o o >

Figure 11 —
6.6.54 Ty
6.6.54.1

The PathTyy
the xsi:type a

The PathTyj
by the Schen
a type cast (
This flag is
TypeIdenti

The Global]
the expected
set of all type

in the hierarchy based coding mode

pe Code in the Context Path (Path_Type_Code)

Jverview

eCode is used within the Context Path to indicate the element type in case of a type cast
ftribute. This type is called the effective type.

eCode is only present if a type cast can occur for the element, i.e. if in the schema refer
alD there is at least one named type derived from the respective element type. The prese
.e. the presence of the xsi:type attribute in the document) is signalled by the TypeCode
ficationCode is present which selects‘the effective type from the set of possible types.

type. In that case, the GlobalTypelIdentificationCode selects the effective type fro
5 defined in the schema refefenced by the SchemaID.

Example for the Element Substitution Identification Code assignment for.some elen

ents

using

enced
hce of
F'1ag.

also present in the case of an abstract type definition. If a type cast is signalled then a

'vpeTdentificationCode is used when the effective type is defined in an other schema than

m the

6.6.5.4.2 Syntax
PathTypeCpde () { Number of bits Mnemonic
if (type| cast_possible'== 1 || external_type_cast_possible ==
Il all_type_g¢xternally_castable == ) {
T){peCodeFIag 1 bslbf
if (TypeCodeFlag == 1) {
i (external_type cast_possible == 1 ||
all_type_externally_castable == 1) {
SchemaSwitching 1 bslbf
if (SchemaSwitching) {
SchemalD ceil( uimsbf
l0g2(NumberOfs
chemas +
NumberOfAddit
ionalSchemas))
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GlobalTypeldentificationCode ceil(log2 bslbf

(number_of _glob
al_types_in_sche
ma_referred_by
SchemalD))

}else {

TypeldentificationCode ceil( log2( bslbf

number of
derived types))

}

}else {

TypeldentificationCode ceil( log2( bslbf
number of
derived types))

}
}
}
}
6.6.54.3 Semantics
Namg Definition

type |cast_possible

This internal flag which is derived from schema evaluation as
6.6.5.4.1 indicatesrwhether a type can be subject to type casting

type cast.possible is always false for the following

TerminationcCode”, “ Reference to H

User Data Extension Code”,

TBCs:

specified in

“Path
Parent”.

extemal_type_cast_possible

Indicates whether the expected type can be subject to a
occurring in an other schema than the one in which the type is
flag is set by the ExternallyCastableType table defined
6.7.5.4 and 6.7.5.5.

fype casting
Hefined. This
n subclause

all_type_externally_castable

Indicates whether every type defined in the schema of the expeq
be subject to a type casting occurring in an other schema. This
the ExternallyCastableType table defined in subclause
6.7.5.5.

ted type can
flag is set by
6.7.5.4 and

TypelCodeElag

This flag indicates whether a type cast is present or not.

SchemaSwitching

Indicates whether the type cast occurs in an other schema than the schema

of the expected type.

SchemalD

Identifies the schema in which the derived type element is addressed.

GlobalTypeldentificationCode

Identifies a type defined in SchemaIDOfDerivation by a code

The Type Identification Code is generated for a given type (si

word.

mpleType or

complexType) from the set of all types (itself being not included) including

abstract types defined in the schema referenced by SchemaID.
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The Type Identification Codes are assigned in a depth-first manner with
respect to the hierarchy of types which forms a tree as shown in an example
in Figure 12. For types which are siblings within the type hierarchy the code
words are assigned in a lexicographical order based on their expanded
names. The Type Identification Code identifies the derived type which is used
for the type cast. The length of the code word for the Type Identification Code
is equal to “ceil( log2( number of types in the schema))”.

The order of types that have a super type in an other schema than the one
identified by SchemaID are defined in the same relative order than if they
were in the initial schema.

Note — If schema identified by SchemaID is an additional schema,.the type
codes are computed on the set of all types defined in the mamegpace
identified by the SchemaID entry in the SchemaURI  table of the
DecoderInit.

TypeldentifigationCode Identifies a type by a code word.

The Type Identification Code is generated for a given type (simpleType or
complexType) from the set of all derived typesitself being not inclyided)
including abstract types defined in the schemayeferenced by SchemalD| The
Type ldentification Codes are assigned in~a)depth-first manner with regpect
to the hierarchy of types which forms’a tree as shown in an example in
Figure 12. For types which are siblings within the type hierarchy the [code
words are assigned in a lexicographical order based on their expanded
names. The Type Identification €ode identifies the derived type which is|used
for the type cast. The length ofithe code word for the Type Identification Code
is equal to “ceil( log2( number-of derived types in the schema))”.

Figure 12 — Example for the Type Identification Code assignment for the types derived from A

6.6.5.5 Position Codes

6.6.5.5.1 Overview

Within a TBC a Position Code shall uniquely identify the position of a node among its sibling nodes in the
binary document tree. Position Codes are distinguished in Multiple element Position Codes (MPC) and Single
element Position Codes (SPC) for efficiency reasons. If the MPCOnlyFlag in the DecoderInit is set to true,
MPC are always used. If the MPCOnlyFlag in the DecoderInit is set to false, then the presence of the
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Position Code and the decision whether SPC or MPC are used is determined by the complexType definition:
A position code is present (1) if multiple occurrences are possible for the element referenced by the SBC or
(2) if the node is part of a model group declared in the corresponding complexType definition or (3) if the
content model of the corresponding complexType definition is an ALL group. Also the OperandTBC of
character content in a mixed content model contains a position code.

There is no Position Code present in the TBC if the SBC is equal to the “Path Termination Code” or to the
“Reference to Parent”. Additionally, in the TBCs for the selector node there is no Position Code.

Note
MPC)

Since the Context Path consists of several TBCs (each of which has either no Position Cod
it is possible to have SPCs and MPCs within the same Context Path.

e, a SPCor a

If the
numb
child

Ratio
the bi

— R
— R

In Fig
to chi
child

Wher
used

InsertFlag in the Binary DecoderInit is set to true then the Position Codes reprJasent rational

ers (Rational Position Codes). Otherwise Position Codes represent integer numbers-Jio b
plements are sorted in increasing order of these values.

nal Position Codes are used to allow the insertion of child elements at any specific possik
hary document tree. Position Codes representing rational numbers are specified by the follg

ational Position Codes represent rational numbers in the interval J0<n<1].
ational Position Codes are encoded in the viurmsbf5 format.

ure 13 an example of a binary document tree of the element Avincluding an assignment of g
d elements B is given. The Position Codes representing rational numbers specify the orde

blements B reside in the binary document tree.
A
B B B B B
Position:1/8  P:1/4 P3/8 P:1/2 P:5/8
Code: 00010 C:00100 C:00110 C:.01000 C:01010

Figure 43— Assignment of Position Codes to a set of child elements

a new element B'is inserted at any position then a new Position Code representing ration
50 that the correct ordering in the binary document tree is unambiguously specified (see Fid

pth cases the

le position in
wing rules:

osition codes
r in which the

Bl numbers is
ure 14).

A
B B B B B B
Position:1/8 P:1/4  P3/8 P:7/16 P:1/2 P:5/8
Code:00010 C:00100 C:00110 C:00111 C:01000 C:01010

Figure 14 — Position Code of an inserted child element B (grey node)
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6.6.5.5.2

Single Element Position Codes

A SPC is used when the following four conditions are met: (1) a Position Code is present according to
6.6.5.5.1 and (2) the MPCOnlyFlag is either not present or set to false and (3) the corresponding
complexType does not contain model groups with maxOccurs > 1 and (4) if the content model of the
corresponding complexType definition is not an ALL group. The SPC is only present if the SBC addresses an
element with maxOccurs > 1. The SPC indicates the position of the node among the nodes addressed by the
same SBC. The position is represented as integer value. The length in bits of the SPC is the equal to
“ceil( log2( maxOccurs of the element addressed by the SBC))”. If this length exceeds 4 bits then viuimsbf5 is
used for coding the SPC.

6.6.5.5.3

In case of cd
contain an Al
encoded usin
all children n
elements of ¢

In the case o
also uses a M

The length in
the effective

The maximur
the following

For

Multinte-El Position-Cod

mplexTypes with complex content which contain model groups with maxOccurs >(-or

g the MPC. The position of an element relative to its sibling nodes is defined by jts'index g
bdes that represent elements. Positions are the same for ContextTBCs and ©OperandTBQ
impleType are also counted in the MPC for a ContextTBC.

F a complex type that has mixed content model the OperandTBC assigned to the characte|
PC.

ontent particles of the type definition.

n number of elements that a particle can instantiatefis)called MPA. It is computed accord
rules:

A sequence particle

if an index ‘i' exists such that MPA; = 'unbounded’ or Mgequence = 'Unbounded’
MPAgequence = 'unbounded'
else

nb_of _children
1

* MPA
MPAsequence = Mssguence Z

where

“MPRA*is equal to the maximum number of elements that the i™ children particle
sequence can instantiate.

“Msequence” 1S €qual to the 'max occurs' property of the sequence particle

which

L group, the positions of all nodes representing child elements declared in this complexType are

mong
s, i.e.

I data

bits of the MPC is determined by the following method which-uses the ‘max occurs’ propgrty of

ing to

of the

For

54

a choice particle

if an index ‘i' exists such that MPA ; = 'unbounded' or Mmgpeice = 'Unbounded’
MPAoice = 'unbounded’

else
MPAchoice = Mcnoice * Max (MPA;)

where

“MPA;” is equal to the maximum number of elements that the i™ children particle
choice can instantiate

“Menoice 1S €qual to the 'max occurs' attribute of the choice particle

of the
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— For an all particle

if mall="'unbounded’
MPA_, = 'unbounded'

else
MPA_, = m_, * number_of_children
where

“number_of_children ” is equal to the number of children of the all particle

i ooual to tha Yooy, ~Acaiea! Aoty of thin ol saetiala
T o Cqua totC oA O oS Proplrty oo partacric

- For an element declaration particle
I\/lpAeIement = Melement
where

“Meiement IS €qual to the 'max occurs' property of the elerent declaration particle

In the| case of a mixed content model the MPAix.s=2MPA+1 since ‘before and after each instantjated element
charater data can be present.

Combiining these rules, the maximum number of eleménts that can be present in an indtance of the
complexType is equal to the MPA of its effective content particle. The MPC is decoded acgording to the
followling rules:

—+ if (MPA <= 65535)

— the MPC is coded as a uimsbffield of “ceil( log2(MPA))” bits
—+ if (M >65535) or (M = 'unbounded')

— the MPC is coded-as-a vluimsbf5.

If accprding to 6.6.5.5.1 the\position is represented as rational number then the value is encoded| as viurmsbf5
and the value 0 shall be/omitted.

If accprding to 6.6.5:5.1 the position is represented as integer number then the length in bits of the MPC is

determined by the-following method, which uses the ‘max occurs’ property of the effective contept particles of
the type definition.

6.6.5.6.4 Implicit Assignment of Position

If an instantiated element was conveyed as part of a fragment update payload then the corresponding node
has not been explicitly assigned a position in the binary format document tree. In this case, the following
implicit positions are assigned to each added node for which a position code is expected in the TBC
addressing this node:

— If Position Codes represent integer numbers:

— in the case a MPC is expected: a position is assigned incrementally (starting from zero) to the added
elements.

— in the case a SPC is expected: a position is assigned incrementally (starting from zero) to the added
elements corresponding to the same SBC.
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— If Position Codes represent rational numbers: to Z consecutive elements the positions represented by
rational numbers are assigned by the following steps. In the case a MPC is expected: Z is the number of
all elements which have the same parent node. In the case a SPC is expected: Z is the number of all
elements which have the same parent node and which correspond to the same SBC.

— In this steps, P(i) denotes the i-th assigned position.
Step1: Determine Z.

Calculate N=2{ceil(log2(Z+1))},

Step2: while(i<(3Z-N+3)/2 | mod,(i)==0) {P(i)=P+=1/(N); i++;}.

Step3: whil¢ (i<Z) {P(i)=P+=2/N; i++;}. End.In the implicit assignment of rational position cades, the step 2
performs an [ascending-oriented assignment and the step 3 performs a balance-oriented, assignmen{. The
ascending-orfented assignment is efficient in case of appending subsequent fragments context paths,
whereas the|balance-oriented assignment is efficient in case of inserting/replacing)subsequent fragments
context pathg. The condition of step 2 controls the ratio between such ascending and balance-oriented
assignment. Figure 15 shows an example of the implicit assignment of positions represented by rational
number.

Step1: Z=10, N=16

P(0) P(1) P2 P@3) P@) P(5) P(6) P(7) P(8) P(9)
Step2: 1/16 1/8 3/16 1/4 5/16 3/8 7/16 1/2
Step3: 5/8 /4
h (ascending-oriented assignment) o (balance-oriented assignment) -

assiqned positions in the tree

12

1/4 3/4
116 "8 g6 516 98 7116 5/8

< » »
<« »

(aseending-oriented assignment) ) (balance-oriented as'signment)

Figure 154 "ah example on implicit assignment of positions represented by rational numberT

6.6.5.6  Multiple Payload Mode

A fragment update unit can contain multiple fragment update payloads of the same type if the context paths of
those fragment update payloads are identical except for their position codes. If position codes represent
integer numbers, the position codes for the first fragment update payload are coded in the same way as in the
case of a single payload, while the position codes for the other fragment update payloads within this fragment
update unit are indicated in the context path by “Incremental Position Codes” as shown in Figure 16.

In the case of rational position codes, the structure of the context path is the same as the case of integer
position codes. Only the Position Codes and the Incremental Position codes differ. For the Context Path
rational position codes are used. Also for the incremental position codes rational position increments are
specified. The order of rational position increments are predefined (see Figure 18).
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Figure 16 — Example of the structure of a Context Path (multiple fragment update payloads)

The length in bits of each Incremental Position Code is equal to
“ceil( log2( NumberOfMultiOccurrenceLayer+2))’, where Number@fMultiOccurrenceldyer denotes
the nymber of TBCs in the Context Path for which a Position Code is present. A “multiple-occurrence node” is
defingd as a node which is addressed in the context path by a TBG-that has a position code. An example is
shown in Figure 17.

element A

-
=

element B ¢ [0-®)
Clo]

element C ¢ [0>®)

Nodgs in the
D[O] ,.DI[1] contdxt path
element D ¢ [ ) havigg TBCs
with |position
d
E[O]ﬁ Ell El element E ¢ [0:®) codd
F F element F
GJ:I v G G element G element H
Binary format description tree Context Path

Figure 17 — Example for multiple-occurrence nodes in a context path

The gefof multiple-occurrence nodes is indexed beginning from the starting node of the conftext path. An
IncrementatPosition Code indicates the imdex of the muttipte-occurrence node i the context path for which
the position code shall be incremented. The position code for all multiple-occurrence nodes with a higher
index is set to an initial value.

— If Position Codes represent integer numbers, the position code for the multiple-occurrence node indicated
by the Incremental Position Code shall be incremented according to the ascending order, i.e. it shall be
incremented by “1”, and the initial value that the position code for all multiple-occurrence nodes with a higher
index is set to is “0”.

— If Position Codes represent rational numbers, the position codes shall be sorted in the following increment
order of rational numbers before they are encoded:

12> 1/4 > 3/4>1/8->3/8->5/8->7/8>116-> ...
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where, the i-th (i=0,1,2,...) rational number r[i] of this order is expressed by;

rli] = (2(i+1) +1 - 2%4) / 2%}, where j = 1+int(log2(i+1)).

This order is defined first based on the resolution of the rational numbers which is the order of dividing the
area (0,1) into halves repeatedly (Figure 18 (1)), i.e. the value of denominator. After that the ascending order

is applied to the numbers in the same resolution (Figure 18 (2)).
(2) Ascending
order
0 ' 1
1/2
(1) 1/4 3/4
) 1/8 3/8 5/8 7/8
Resolytion 1/16 3/16 5/16 7/16 9/16 11/16 [ 13/16 | 15/16
(deno ninator’s) 1/32 [3/32 [5/32 [7/32 [9/32 [11/32{13/32{15/32{17/32{19/32{21/32{23/32{25/32{27/3229/82{31/32
order [TT T T T T IT TTTI I TTITTITITTITITITIIaPII
Figure 18 — Order of rational numbers
The position|code for the multiple-occurrence node indicated by the*Incremental Position Code sh
incremented gccording to the order of rational numbers. The initial value-of the order is “1/2”.

The order of]
rational posit
codes shall b
payload in thi

In order to s
specific incre

fragment update payloads in a fragment updatetdnit is kept in the ascending order o
on code values. After decoding the position cades of rational numbers, the decoded pqg
e re-sorted into the ascending order of their rational code values and be assigned to the m
5 order.

Kip positions for which no fragment ypdate payload is present in this fragment update
mental position code called “Skip_Indication” is used. This signals that the position specifi

the subsequegnt incremental position code hasyno payload. In order to indicate that no further incren

position code
used.

The codes fo

the “all z

the code

the “all o

is present, a specific incremental position code called “IncrementalPositionCodeTerminat

" the indices of the multiple-occurrence nodes are assigned as follows:
pros” code word(is reserved for “Skip_Indication”
words arecdhen assigned sequentially to the indices of the multiple-occurrence nodes

nes”’,eode word is reserved for “IncrementalPositionCodeTermination”

Example

all be

their
sition
ultiple

Lnit a
ed by
nental
on“ is

An example for the multiple fragment update payload mode with integer position codes is given below:

Table 9 shows the case when the NumberOfMultiOccurrencelLayer is equal to 4 (i.e. shown by 3 bits).
The multiple-occurrence nodes are indexed by 0 to 3.
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Table 9 — Example for the assignment of incremental position codes

Code

Position Codes

000

“Skip_Indication”

Indicates that the next position is skipped, i.e. there is no
payload corresponding to the position indicated by the
subsequent Incremental Position Code.

001

Increment the Position Code of the multiple-occurrence
node with index 0. Set the Position Code of the multiple-
occurrence nodes with indices > 0 to “0”.

Exam
Pos (
updat

The ¢
The ¢
in wh

occur|
increr
positi

010

Increment the Position Code of the multiple-occurrence
node with index 1. Set the Position Code of the multiple-
occurrence nodes with indices > 1 to “0”.

011

Increment the Position Code of the multiple-occurrence
node with index 2. Set the Position Code of the multiple-
occurrence nodes with indices > 2 to “0”.

100

Increment the Position Code of the multiplé-occurrence
node with index 3. Set the Position Codeof the multiple-
occurrence nodes with indices > 3 t0.£0".

101-110

Forbidden.

111

“IncrementalPositionCodeTerfmination”

Indicates to terminate the)increments of Position Codes,
i.e. the preceding Inctemental Position Code indicates
the last position for.which a fragment update payload is
present in this fragment update unit.

ples of updating the position codes by ificremental position codes are shown in Figure 19,
ode” denotes the incremental position-code and “Pos Codes” denote the position codes bgfore/after the
ng; The left side of an arrow is before updating and the right side is after updating.

lode '100' denotes that the multiple-occurrence node with index 3 is updated as shown in
ode '011' denotes that the multiple-occurrence node with index 2 is updated as shown in
ch the position code of the multiple-occurrence node with index 3 is set to “0”. The code
that the multiple-occurrenceé node with index 1 is updated shown as Figure 19 (c), in which multiple-

rence node with.lindices 2 and 3 are set to “0”. The code '111' indicates the termi
nental position codes. When the code '000' is received, the position obtained by the nex
bn code is indicated as skipped meaning that there is no payload corresponding that positio

n which “Incr

Figure 19 (a).
Figure 19 (b),
010' denotes

hation of the
t incremental
n.

Index
[0, | -0
[0, 0) -
& !
= [0,0) ---9
. © 0,0 -3
, P o
Pt [0] [0]
&2 W7 N2
Context
Path
(@) (b) (c)
Incr Pos Code = “100” Incr Pos Code = “011” Incr Pos Code = “010”

Pos Codes = (0,0,0,0) = (0,0,0,1)

Pos Codes = (0,0,0,1) > (0,0,1,0)  Pos Codes = (0,0,2,0) = (0,1,0,0)

Figure 19 — Indicated Positions using Incremental Position Codes
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Figure 20 shows an example of the encoding/decoding processes for the multiple payload mode with rational
position codes. If Position Codes represent rational numbers, the position codes are sorted in the order of
rational numbers before they are encoded (Figure 20 (1)). Once the positions are sorted, incremental position
coding is applied to the rational position codes with the increment order of rational numbers and the initial
value “1/2”. After the position codes are decoded, they are re-sorted in the ascending order (Figure 20 (2)).

[1/2]
(3/4] [1/4]/[32]\[3/4] [1/4]
o e o o O o o e o
(1/4. 1/4) (174, 1/2) (1/4, 3/4) (1/2, 1/4) (1/2, 1/2) (1/2, 3/4) (3/4. 1/4) (3/4. 1/2) (3/4. 3/4)
Ascending order

[1/4]
(1217 [1/4T\J3/4] [1/2]/[34]\[3/4] (1217 11/AT\[3/4}
[ @ @ ( 4 [ @ [ @ L J
(1/2, 1/2) (172, 1/4) (1/2, 3/4) (1/4, 1/2) (1/4, 1/4) (1/4, 3/4) (3/4, 1/2) (3/4, 1/4) (3/4, 3/4)

Increment order of rational numbers

Incremental position coding
> with the increment order of rational numbérs and the initial value “1/2”

(1/2, 1/2) (172, 1/4) (1/2, 3/4) (1/4, 1/2) (4, 1/4) (1/4, 3/4) (3/4, 1/2) (3/4, 1/4) (3/4, 3/4)
Increment order of rational numbers

(2) Re-sort

(1/4, 1/4) (1/4, 1/2) (1/4:3(8) (1/2, 1/4) (1/2, 1/2) (1/2, 3/4) (3/4, 1/4) (3/4, 1/2) (3/4, 3/4)
Ascending order

Figure 20 —|Encoding/Decoding processes for the multiple payload mode with rational position godes

6.7 Binary Schema Update Unit

6.7.1 Overyiew

In addition tq the.inijtial schema and known additional schemas, the decoder accepts unknown addjtional
schemas. These unknown additional schemas are subject to updates as described in this subclause. Uknown
additional schiemya updates are carried in an access unit by a schema update unit.

A schema update unit is composed of a namespace identifier, a set of code tables to represent global
elements, global types and global attributes, followed by a binary encoded schema carrying the schema
components definitions. This binary encoded schema is encoded using a specific profile of BiM specified in
subclause 6.7.8. For that purpose a simple XML schema for schema encoding has been defined in this
specification.

Note - The binary encoded schema only contains information needed by a BiM decoder to properly decode the bitstream.
For instance the binary encoded schema does not carry key, unique elements or block. The schema update feature
should not be used to carry XML schemas.
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SchemaToUpdate

Type Table

Element Table

Attribute Table

DT r——

If firstSUU
Target Namespace
Imported Namespace Table

=

Some¢
so-ca

Schema Payload

/)

- type definitions

- element declarations

Figure 21 — A schema update unit

constraints are applied to the acquisition of schema update-tnits. A specific schema update unit, the
led first schema update unit, contains initialization information and shall be acquired by the decoder

befor¢ any document conformant to the transmitted additional schema is decoded. The decodgr behavior in
bf a first schema update units is missed is not normative. A schema definition already trapsmitted shall

case
not ch
the s4

The f
unneq
decod

Once

me namespace.

ing of the document stream.

ange during binary document stream lifetime and\there shall not be two schema identifiers [associated to

Ull schema is not always necessary for the.decoding of a particular binary document stream. To avoid
essary transmission, a schema updaterunit may contain only the definitions that are required for the

received by the decoder, a schema update unit immediately updates schema information managed by

the decoder. All the optimised decoders associated to existing types are immediately applied to jall types they

derivg from in accordance to th€ rules defined for the optimized decoders in Clause 8.
6.7.2| Syntax
SUY () { Number of bits Mnemonic
ceil( log2( uimsbf
SchemaToUpdate NumberOfAdditionalSchemas))
FirstSUU 1 blsbf
If (FirstSUU) {
NamespaceURI_Length 8+ viuimsbf8
NamespaceURI_String 8*NamespaceURILength blsbf
ImportedNamespaceTable()
}
SchemaTypeTable(SchemaToUpdate)
SchemaElementTable(SchemaToUpdate)
SchemaAttribute Table(SchemaToUpdate)
BinaryEncodedSchema(SchemaToUpdate)
}
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6.7.3 Semantics

Name Definition

SchemaToUpdate Specifies the index in the table of schema which is updated by
this fragment update unit.

FirstSUU This flag is set to true if the SUU is a FirstSUU.

NamespaceURI_Length

Signals the length in bytes of the NamespaceURI_String.

NamespaceURI_String

UTF-8 representation of the namespace URI on which the SUU

app“co.

ImportedNar

nespaceTable

This table conveys the namespace referenced in (the hinary
encoded schema as specified in subclause 6.7.4.

SchemaTypg¢Table This table conveys the type code tables as specified in subclause
6.7.5.

SchemaElementTable This table conveys the global elements and their possible
substitutions as specified in subclause '6.7.6.

SchemaAttriputeTable This table conveys the global attributes as specified in subcjause
6.7.7.

BinaryEncodedSchema This conveys the binary encoded schema definitions as spegcified
in subclause 6.7.8.

6.7.4 Imported NamespaceTable

6.7.41  Overview

This table coveys the table of namespaces that-are referenced in the binary encoded schema.

6.7.4.2 Syntax
ImportedNamespaceTable(Schema){ Number of bits Mnem?nic
NumberOfimportedNamespaces 8+ viuimstf8
for (i=0]i < NumberOfNamespaces; i++) {
ImportedNamespace_Lengthli] 8+ vluimshf8
ImportedNamespace[i] 8* MappedNamespace_Length[i] | blsbf
}
}
6.7.4.3 Semantics
Name Definition

NumberOflmportedNamespaces

Indicates the number of namespaces that can be referred by a schema
component definition in the binary encoded schema.

ImportedNamespace_Length(i]

Indicates the size in bytes of the ImportedNamespace [k]. A value of
zero is forbidden.

ImportedNamespace]i]

This is the UTF-8 representation of the namespace.
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This table conveys the table of global types defined in the namespace on which the SUU applies.

6.7.5.2 Schema Type Table Syntax

SchemaTypeTable (Schema){ Number of bits Mnemonic
if (FirstSUU) {
NumberOfGlobalTypes 8+ vIuimsb
ExternallyCastableTypeTable(Schema)
}
PartialTransmission 1 blsbf
if (PartialTransmission){
NumberOfTransmittedTypes 5+ vluimbsfp
for (i=0; i < NumberOfTransmittedTypes; i++) {
TransmittedType 5+ vluimsbfp
NumOfSubtypes[TransmittedType] 5+ vluimsbfp
} else {
for (i=0; i < NumberOfGlobalTypes; i++) {
NumOfSubtypes]i] 5+ vluimsbfp
}
}

6.7.53 Schema Type Table Semantics

The types are defined in the order ©f‘their type codes within the namespace as specified in subclause 6.6.5.4.

Namp

Definition

NumperOfGlobalTypes

Defines the number of global types defined in the namespace.

PartialTransmission

Indicates that the transmission of the type table is partial.

NumperOfTransmittedTypes

Indicates the number of type definitions that are transmitted in the
current SUU.

TransmittedType

Indicates the TypeCode of the type to be updated.

NumOfSubtypes[TransmittedType]

Indicates the number of subtype of the type ‘TransmittedType’ in the
namespace.

NumOfSubtypes]i]

Indicates the number of subtype of the ‘i"” type of the namespace.

© ISO/IEC 2006 — All rights reserved
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6.7.5.4 Externally Castable Type Table Syntax
ExternallyCastable TypeTable(Schema) { Number of bits Mnemonic
IsThereExternallyCastableType 1 blsbf
If (IsThereExternalCastableType) {
all_type_externally_castable 1 blsbf
If(!all_type_externally_castable) {
NumberOfExternallyCastableType S+ viuimsbf5
for(i=0;i< NumberOfExternallyCastableType;
i++)
ExternallyCastableType ceil( log2( blsbf
NumberOfGlobalTypes
in Schema))
}
6.7.5.5 Externally Castable Type Table Semantics
This table allpws to specify which types can be subject to a type casting where.the subtype is defined|in an

other namesy

ace than the one carried in the schema update unit.

Name Definition

IsThereExtefnallyCastableType Signals that some types imythe schema to update can be casted into
types defined defined inether namespaces.

all_type_externally castable Signals that all types’in the schema to update can be casted into {ypes
defined in other namespaces.

NumberOfExternallyCastableType Indicates theinumber of types that can be casted into types defingd in
other namespaces.

ExternallyCgstableType Indicates the type code of a type which can be casted into {ypes
defined in other namespaces. In case this element is subject|to a
substitution (subclause 6.6.5.4), its
external type cast possible flagis setto ‘1’

6.7.6 Scheina Element.Tables

6.7.6.1 Overview

This table ¢ \/n\/c the ﬂlf\h9| slements—and-their-substitutions—on-which-the. S gpnllne Thny are-used to

efficiently encode XML Schema substitution groups.

6.7.6.2 Schema Element Table Syntax
SchemaElementTable (Schema){ Number of bits Mnemonic
if (FirstSUU) {
NumberOfGlobalElements 8+ vluimsbf8

ExternallyCastableElementTable(Schema)
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PartialTransmission 1 blsbf
if (PartialTransmission){
NumberOfTransmittedElements 5+ vluimbsf5
for (i=0; i < NumberOfTransmittedElements; i++) {
TransmittedElement 5+ viuimsbf5
S5+ viuimsbf5
NumOfSubstituteElements[TransmittedElement]
} else {
for (i=0: i < NumberOfGlobalElements: j++) {
NumOfSubstituteElements][i] 5+ vluimsb15
}
}
6.7.6.3 Schema Element Table Semantics
The dlements are defined in the order of their element codes within the namespace as specified in subclause
6.6.5.
Note - HierarchyBasedSubstitutionCodingFlag is always-set'to true when additional |schemas are
suppqrted.
Name Definition

NumnlberOfGlobalElements

Defines the number of global elements defined ih the
namespace.

PartlalTransmission

Indicates that the transmission of the element table is partjal.

NumnlberOfTransmittedElements

Indicates the number of element definitions that are trangmitted
in.the current SUU.

TrarnsmittedElement

Indicates the SubstitutionSelect code of the elenment to
be updated.

NumOfSubstituteElements
[TrapsmittedElement]

Indicates the number of substitute elements of the
TransmittedElement in the updated namespace.

NunfOfSubstituteElements [i] Indicates the number of substitute elements of the i element
of the namespace.
6.7.6.4 _Externally Substitutable Element Table Syntax
Exten,nalllelhqfi’rlltahIpFIpmpn’rTahlp(Qr‘hpma) { Number of bits Mnemonic
IsThereExternallySubstitutableElement 1 blsbf
If (IsThereExternallySubstitutableElement) {
all_element_externally_substitutable 1 bisbf
If('all_element_externally_substitutable) {
NumberOfExternallySubstitutableElement S+ vluimsbfd
for(i=0;i< NumberOfExternallySubstitutableElement;i++){
ExternallySubstitutableElement ceil(log2(Number | bisbf
OfGlobalElements
in Schema))
}

© ISO/IEC 2006 — All rights reserved
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6.7.6.5 Externally Substitutable Element Table Semantics

This table allows to specify which elements can be subject to an “external” element substitution i.e. a
substitution in which the substitute element is defined in an other namespace.

Name Definition

IsThereExternallySubstituableElement Signals that some elements in the schema to update can be
substituted into elements defined defined in other namespaces.

all_element_externally_substitutable Signals that all elements in the schema to update can be
SUpsttUied INto elerments aerineda In other narmespdces.

NumberOfEkternallySubstitutableElement Indicates the number of elements that can be substituted|into
elements defined in other namespaces.

ExternallySybstitutableElement Indicates the element code of an element) which can| be
substituted into elements defined in other Aamespaces. In ¢ase
this element is subject to a substitution (subclause 6.6.5.3), its
external element substitution/possible flag is| set
to ‘1.

6.7.7 Scheina Attribute Table

6.7.7.1 Overview

This table copveys the global attributes of the updated schéma.

6.7.7.2  Syntax

SchemaAttributeTable(Schema){ Number of bits Mnemonic
if (FirstquUU) {
NumberOfGlobalAttributes 8+ vluimsbf8
}
PartialTransmission 1 blsbf

if (PartigiTransmission){

NumberOfTransmittedAttributes 5+ viuimbsf5
for (i=0; i-<:NumberOfTransmittedAttributes; i++) {
TransmittedAttribute ceil(log2(NumberOfGlobal |uimsbf
Attribiitac In
SchemaToUpdate))
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6.7.7.3 Semantics

Name Definition

NumberOfGlobalAttributes Defines the number of global attributes defined in the
namespace.

PartialTransmission Indicates that the transmission of the element table is partial.

NumberOfTransmittedAttributes Indicates the number of global attribute definitions that are

transmitted in the current SUU.

TrarnsmittedAttribute Indicates the code of the received attribute.

6.7.8| Binary Encoded Schema

6.7.8./ Overview
Each|schema update unit carries a set of schema components definition in its BinaryEncodedpchema. This
set is|represented by an XML file conformant to a specific schema called the schema for encqding schema
comppnents. It is carried in a BiM encoded form using the schenia for encoding schema compongnts.

Note + The schema for encoding schema components is similarin,its spirit to the XML Schema for schema. It has been
howeVer dedicated to the encoding of XML in BiM and not for ¥alidation as it is the case for the XML Schema for schema.
It ther¢fore concentrates on the features that are only used by.a BiM decoder for decoding purposes only.

6.7.82 Decoding schema components usingBiM

6.7.82.1 Binary Encoded Schema - Decoderlnit

The fpllowing specific DecoderInit is-used by the decoder for the decoding of binary encoded gchema.

Decdderlnit() { Value Number of bits
SystemsProfileLevellndication 0x00 8
UnitSizeCode 000 3
NoAdvancedFeatures 0 1
ReservedBits 1111 4
AdvancedFeatureFlags_Length 0x01 8
IhsertFlag 0 1
AdvancedOptimisedDecodersFlag 1 1
AdditionalSchemaFlag 0 1
AdditionalSchemaUpdatesOnlyFlag 0 1
FragmentReferenceFlag 0 1
MPCOnlyFlag 0 1
ReservedBitsZero 00 2
NumberOfSchemas 1 8+
SchemaURI_Length[0] 0x20 (i.e. 32) 8+
SchemaURI[0] “‘urn:mpeg:mpeg7:schema | 8*

Update:2002” SchemaURI_Len
gth[0]

© ISO/IEC 2006 — All rights reserved 67


https://iecnorm.com/api/?name=9f1e466e1e92e0bb839655b37652e085

ISO/IEC 23001-1:2006(E)

LocationHint_Length[0] 0x00 8

NumOfAdvancedOptimisedDecoderTypes 0x01 8+
AdvancedOptimisedDecoderTypeURI_Length[0] |0x40 (i.e. 64) 8+
AdvancedOptimisedDecoderTypeURI[0] ‘urn:mpeg:mpeg7:systems: |8*

RI_Length[0]

SystemsAdvancedOptimise |AdvancedOptimis
dDecodersCS:2003:1” edDecoderTypeU

AdvancedOptimisedDecodersConfig () {

NumOfAdvancedOptimisedDecoderinstances |0x00 8
NuntOfitappings 866 S
}
InitialDdcument_Length 0x00 8
}
}
6.7.8.2.2 Binary Encoded Schema - Access Unit Constraints

A schema up

Moreover in t

6.7.8.2.3

The acce

Hate unit is carried in one access unit constrained by the following rules:

ss unit shall contain only one fragment update unit ;

The fraginent update unit shall update the top most node ;

The fraginent update unit shall use a “AddContent” command ;

The fraginent update unit shall have a context mede code set to ‘001’ ;

The 1len

The has

The has

The has

The refe
encoded

jthCodingMode code of the fragment update payload shall be set to ‘00’ ;

De ferredNodes flag of the fragment update payload shall be set to ‘0’ ;
I'vpeCasting flag of.tHe fragment update payload shall be set to ‘1’ ;
NoFragmentReference flag of the fragment update payload shall be set to ‘1°.
he fragmentupdate payload the following rules applies:

renceS (e.g. “base” or “type” attributes in XML Schema) to elements, types or attributg
with*“SchemalD” (in the local imported namespaces table) + “global code”

S are

Binary Encoded Schema — Schema

The encoded schema shall respect the following constraints:

68

Global types, elements and attributes are encoded in the same order than the one defined by their
respective tables in the schema update units (SchemaTypeTable, SchemaElementTable and
SchemaAttributeTable);

Attributes in complex type definitions are sorted according to their expanded name;

Content models shall be normalized as described in subclause 7.5.2.2.4.
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6.7.8.3 Mapping schema components to the schema for encoding

6.7.8.3.1 Overview

The following subclauses specify the syntax elements and associated semantics of the schema for encoding
schema updates.

The following schema wrapper shall be applied to the syntax defined in subclause 6.7.8.3.

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

X

nlns:m7s="urn:mpeg:mpeg’:systems:encodingschema:amdl:2004"
hrgetNamespace="urn:mpeg:mpeg’:systems:encodingschema:amdl: 2004
elementFormDefault="qualified"
attributeFormDefault="unqualified">

A

<|\!-- here clause 6.7.8.3 schema definitions -->

</sdhema>

6.7.83.2 Main schema element and type

6.7.83.2.1 Syntax

<xsjelement name="schema" type="schenaType"/>

<xsjcomplexType name="schemaType!>
<xgq:sequence>

<ks:element name="typeDefiinitions" type="typeDefinitionsType" minOcchrs="0"/>

<ks:element name="anonymiousTypeDefinitions"

typgq="anonymousTypeDefinitionsType"

minOccurs="0"/>

<ks:element name={'elementDeclarations" type="elementDeclarationsTypel|

minOccurs="0"/>

<ks:element name="attributeDeclarations" type="attributeDeclarationsType"

minOccurs=H0"/>

</Hs:sequenge>

<xd:attriptte name="elementFormDefault" type="qualificationType"

use="optional" default="unqualified"/>

<xgq:attribute name="attributeFormDefault" type="qualificationType"

use="optional" default="unqualified"/>

</xs:complexType>

<xs:simpleType name="qualificationType">
<xs:restriction base="xs:string">
<xs:enumeration value="qualified"/>
<xs:enumeration value="unqualified"/>
</xs:restriction>
</xs:simpleType>
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6.7.8.3.2.2 Semantics

Name Definition
schema The root element of the schema update.
schemaType The set of schema components updated by this schema update.

Note - The namespace of this schema is encoded within the SchemaUpdateUnit
and therefore not encoded here.

typeDefinitions conveys the list of named types (or type globally defined).

anonymgusTypeBefinittonrs—conveys-thetistofanonymoustypesortypetocatty defimed)—

elementDeclarations conveys the list of global elements.

attributeDeclarations conveys the list of global attributes.

elementformDefault identical to the ‘elementFormDefault’ attribute defined imXML schema.

attributekFormDefault identical to the ‘attributeFormDefault’ attribute definedin XML schema.
qualificationType A type used to define the qualification (qualified/unqualified) of elements

and attributes. This type is used by the 'form'/'elementFormDefaulf and
‘attributeFormDefault' attributes.

6.7.8.3.3 Hlement Declaration

6.7.8.3.3.1 Syntax

<xs:compllexType name="elementDeclarationsType">
<xs:sequ¢nce minOccurs="0" maxOccurs="unbounded">
<xs:elgment name="globalElement">
<xs:cpmplexType>
<xs:sequence>
<xp:element name="elementTypeReference" type="typeReferenceType"/>
</xq:sequence>
<xs:attribute name="namé" type="xs:string" use="required"/>
</xs:¢omplexType>
</xs:ellement>
</xs:sequence>
</xs:complexType>

<xs:simplleTypesname="nameStringType">
<xs:restyriction base="xs:string"/>
</xs:simpglePype>

6.7.8.3.3.2 Semantics

Name Definition

elementDeclarationsType The list of all global element declarations carried by this schema update unit.
This list shall be ordered as specified in the specification (See subclause
6.7.6).

nameStringType Defines the type of all the names used in the schema i.e. attribute, element
and type names.
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6.7.8.3.4 Type Declaration

6.7.8.3.4.1 Syntax

<xs:complexType name="typeDefinitionsType">
<xs:choice maxOccurs="unbounded">
<xs:element name="complexType" type="namedComplexTypeType"/>
<xs:element name="simpleType" type="namedSimpleTypeType"/>
</xs:choice>
</xs:complexType>

<xsfcomplexType name="anonymousTypeDefinitionsType">
<xq:element name="complexType" type="anonymousComplexTypeType"
maxOccurs="unbounded" />
<xdq:element name="simpleType" type="anonymousSimpleTypeType"
maxOccurs="unbounded" />

</xp:complexType>

6.7.8.3.4.2 Semantics

Namp Definition

typeDefinitionsType This type conveys the list of all the global types (complex| and simple)
carried by this schema update. The global types (or named ftype) are the
types globally defined in an XML schema declaration.Thig list shall be
ordered as defined in 6.7.5. The number of types contained in this list is
encoded inthe SchemaTypeTable (see 6.7.5.2).

gomplexType conveys complex type definition.

gimpleType conveys the simple type definition.

anonymousTypeDefinitionsType The list of all the anonymous types (or locally defined).|No order is
required on this list. In the case of a partial transmisgion, all the
anonymous type required for resolving the type referencing mechanism
shall be present in the schema update unit (see typel referencing
mechanism in 6.7.8.3.6).

gomplexType conveys complex type definition.

gimpleType conveys the simple type definition.

6.7.8.3.5 Type Definition

6.7.8.3.5.1 Syntax

<xs:complexType name="typeType" abstract="true">
<xs:sequence>
<xs:element name="derivation" minOccurs="0">
<xs:complexType>
<xs:sequence>
<xs:element name="baseTypeReference" type="typeReferenceType"
minOccurs="1"/>

© ISO/IEC 2006 — All rights reserved 7


https://iecnorm.com/api/?name=9f1e466e1e92e0bb839655b37652e085

ISO/IEC 23001-1:2006(E)

u
</xs

</xs:se
</xs:comp

<xs:simpl
<xs:res

<xs:e

</xs:sequence>
<xs:attribute name="type" type="derivationType"

</xs:element>

<xs:enumeration value="extension"/>

llmerat o

se="required"/>
:complexType>

quence>
lexType>

eType name="derivationType">
triction base="xs:string">

n Ialue="roctriotion"

</xs:rg
</xs:simp

<xs:complj
<xs:conf
<xs:e
<xs:

<x

</

<x

</XS
</xs:
</xs:cd
</xs:comp

<xs:complj
<xs:con
<xs:e
<xs:
</xs:
</xs:cQ
</xs:comp

<xs:compl

striction>
leType>

exType name="complexTypeType" abstract="true">
plexContent>

ktension base="typeType">

sequence>

E:element name="attributes" minOccurs="0">

xs:complexType>
<xs:sequence>
<xs:choice minOccurs="0" maxOccurs="unbounded">
<xs:element name="attribute" type="localAtfributeType"/>
<xs:element name="attributeRef" type="attributeRefType"/>
</xs:choice>
<xs:element name="anyAttribute" types“anyAttributeType"
minOccurs="0"/>
</xs:sequence>
/xs:complexType>
ks:element>
E:element name="content" type=contentModelType"/>
:sequence>
bxtension>
mplexContent>
lexType>
exType name="namedComplexTypeType" >
plexContent>
ktension base="¢omplexTypeType">
attribute namé="name" type="nameStringType" use="required"/>
bxtension>
mplexContent>
lexType>

exXTPype name="anonymousComplexTypeType'">

<xXs:com

blexContent
a5

<xS:

<xs:compl

<xXs:

<xs:extension base="complexTypeType">

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

<xs:complexContent>
<xs:extension base="typeType">

<xs:choice>
<xs:element name="1list">

—_n

attribute name="id" type="AnonymousTypeIDType" use="required"/>

exType name="simpleTypeType" abstract="true">

sequence>

<xs:complexType>
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<xs:sequence minOccurs="1">
<xs:element name="itemTypeReference" type="typeReferenceType"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="union">
<xs:complexType>
<xs:sequence minOccurs="1" maxOccurs="unbounded">
<xs:element name="memberTypeReference" type="typeReferenceType"/>
</xs:sequence>
</xs:complexType>

s colaomant

</xs:choice>
<xs:sequence minOccurs="0" maxOccurs="unbounded">
<xs:element name="facet" type="facetType"/>
</xs:sequence>
</xs:sequence>

</xs:extension>

<Yxs:complexContent>

</xp:complexType>

<xsfcomplexType name="namedSimpleTypeType" >
s :complexContent>
<xs:extension base="simpleTypeType">
<xs:attribute name="name" type="nameStringType" use="required"/>
</xs:extension>
<Vxs:complexContent>
</xp:complexType>

A

<xsfcomplexType name="anonymousSimpleTypeType">

s :complexContent>

<xs:extension base="simpleTypeType">
<xs:attribute name="id" tiygpé="AnonymousTypeIDType" use="required"[>

</xs:extension>

<Yxs:complexContent>

</xp:complexType>

A

6.7.8.3.5.2 Semantics

Namge Definition

typeTlype The abstract type of all types. This type defines derivation information for its
subtypes complexTypeType Of simpleTypeType.

derivation defines the derivation methods by which a type is defined from jts supertype
(extension or restriction).

baseTypeReference identifies the supertype of the types as defined in XML schema.
derivationType identifies the derivation type (i.e. extension or restriction) as defined in XML
schema.
complexTypeType The abstract type of all complex type definitions. Its subtypes are

namedComplexTypeType (used in case of type globally defined) and
anonymousComplexTypeType (used in case of type locally defined)

attributes The list of attributes declared within the complex type. The list shall be
transmitted in the order defined in 7.5.3. In case of derivation by restriction,
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the entire list of attributes shall be listed. In case of derivation by extension,
only new attributes shall be listed.

attribute a locally defined attribute (cf. 6.7.8.3.7).

attributeRef a reference to a global attribute defined in a schema (cf. 6.7.8.3.7).

anyAttribute indicates the use of the anyAttribute (cf. 6.7.8.3.7).

content defines the content model of a complexType. (cf. 6.7.8.3.8).
namedComplexTypeType A globally defined complex type. lts name shall be present.

anonymousQomplexTypeType A locally defined complexType. An ID is associated to each aronymous
type (cf. 6.7.8.3.6).

simpleTypeType The abstract type of all simple type definitions. Its “subtypes| are
namedSimpleTypeType (used in case of type glebally defined)| and
anonymousSimpleTypeType (used in case of type.Jocally defined).

list If the Simple type is defined as a list, this elemgent contains a referenge to
the item type which constitutes the element of\th€ list.

union If the simple type is defined as an union\this elements contains a refelence
to the different possible items of the union. The order of the element$ has
the same semantics than the defined in XML schema.

facet conveys the facets of a simple type.

namedSimpleTypeType a globally defined simple type. Its name shall be present.

anonymous$impleTypeType a locally defined simpleType (or anonymous type). An ID sha|l be
associated to eachranonymous type (cf. 6.7.8.3.6).

6.7.8.3.6  Tlype and Element Referenncement

6.7.8.3.6.1 Syntax

<xs:compllexType name="typeReferenceType">
<xs:choig¢e>
<xs:eldment.name="namedTypeReference">
<xs:complexType>
<xs:atfribute name="NamespaceID" type="NamespaceIDType"
Use—ropctional
<xs:attribute name="TypelID" type="TypeIDRefType"
use="required"/>
</xs:complexType>
</xs:element>
<xs:element name="anonymousTypeReference">
<xs:complexType>
<xs:attribute name="idref" type="AnonymousTypeIDRefType"
use="required"/>
</xs:complexType>
</xs:element>
</xs:choice>
</xs:complexType>
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<xs:complexType name="elementReferenceType">
<xs:sequence>
<xs:element name="namedElementReference">
<xs:complexType>
<xs:attribute name="NamespaceID" type="NamespaceIDType"
use="optional"/>
<xs:attribute name="ElementID" type="ElementIDRefType"
use="required"/>
</xs:complexType>
</xs:element>
</ . cenc
</xp:complexType>

<xsfsimpleType name="NamespaceIDType">
<xdq:restriction base="xs:nonNegativeInteger"/>
</xp:simpleType>

<xsksimpleType name="TypelDRefType">
<xd:restriction base="xs:nonNegativelInteger"/>
</xp:simpleType>

<xsfsimpleType name="ElementIDRefType">
<xdq:restriction base="xs:nonNegativeInteger"/>
</xp:simpleType>

<xsfsimpleType name="AnonymousTypeIDType'>
<xdq:restriction base="xs:nonNegativeInteger"/>
</xp:simpleType>

<xsfsimpleType name="AnonymousTypelbRefType">
<xdq:restriction base="AnonymousTypeIDType"/>
</xp:simpleType>

6.7.8.3.6.2 Semantics

Namg Definition

typeReferenceType A reference to a type. This type is used when an element refer$ to a type or
when a type refers to its super type. Two kind of types can be feferenced: a
named type (globally defined) or a anonymous type (locally defiped).

rnamedTypeReference The 'NamespacelD' attribute gives the index of the namespace, in the

imported pamespace fghln in—which—the hlno is anlnnrl The 'Type'D'
i

attribute gives the index of the global type in the schema identified by the

NamespacelD. If 'NamespacelD' attribute is not present, the namespace of

the global type is the target namespace of the Schema Update.

anonymousTypeReference The idref attribute gives the index in the table of anonymous type.
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elementReferenceType A reference to an element.The 'NamespacelD' attribute gives the index of
the namespace, in the imported namespace table, in which the element is
defined. The 'ElementID' attribute gives the index of the global element in
the schema identified by the NamespacelD. If 'NamespacelD' attribute is not
present, the namespace of the global element is the target namespace of
the Schema Update.

NamespacelDType Defines the namespace id and refers to the table of imported namespace
defined in the Schema Update Unit.

TypelDRefType Defines the type id and refers to the table of types carried in the Schema

Llaoclat Lok
opaateontt:

ElementIDRefType Defines the element id and refers to the table of types carried in.the Schema
Update Unit.
AnonymousTypelDType Defines the type id of an anonymous type. The scope of this id is limifed to

the current schema update unit. Therefore, in case’ of non complete
transmission, Id values can be reused to identify different anonymous types.

AnonymousTypelDRefType Defines a reference to an anonymous type.

6.7.8.3.7 Attribute definition

6.7.8.3.7.1 Syntax

<xs:compllexType name="attributeDeclarationsType">
<xs:sequé¢nce>
<xs:eldgment name="attribute" type="globalAttributeType"
maxJccurs="unbounded" />
</xs:sequence>
</xs:complexType>

<xs:compllexType name="attributeType" abstract="true">
<xs:sequ¢nce>

<xs:eldment name="typeReference" type="typeReferenceType"/>
</xs:seqgpence>
<xs:attrjbute name="name" type="nameStringType" use="required"/>
<xs:attrjbute ngame="defaultValue" type="xs:string" use="optional"/>
</xs:complexType>

<xs:compllexType name="attributeRefType">
<xs:attribute name="idref" type="xs:IDREF" use="required"/>
</xs:complexType>

<xs:complexType name="localAttributeType">
<xs:complexContent>
<xs:extension base="attributeType">
<xs:attribute name="use" type="useType" use="required"/>
<xs:attribute name="form" type="qualificationType" use="required"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
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<xs:complexType name="globalAttributeType">
<xs:complexContent>

<xs:extension base="attributeType"/>
</xs:complexContent>
</xs:complexType>

<xs:complexType name="anyAttributeType">
</xs:complexType>

<xs:simpleType name="useType">
<xs:restriction base="xs:string">

<vsienumerastion value="coticongl"
-

<ks:enumeration value="required"/>
</fs:restriction>
</xp:simpleType>

6.7.8.3.7.2 Semantics

Namp Definition

attributeDeclarationsType The list of all the global attribute declarations carried by this schema update.
This list is ordered as specified inksubclause 6.7.7.

attributeType An abstract type conveying.the definition of an attribute. The| type of the
defined attribute is identified by a type reference. The name of|the attribute
shall be present. The defaultValue, if it exists, shall be encoded.

attributeRefType A reference to a global attribute. It is used when a type references a global
attribute.
localAttributeType Defines the.fype of an attribute defined within a complex type. The use

attribute-shall be present. Its semantics is identical to the one defljned in XML
schema. The form attribute shall be instantiated, its semantics if identical to
the one defined in XML schema.

gIobTIAttributeType Defines the type of a global attribute.

anyA'ttributeType Indicates that any attribute of any schema can be pregent in the
complexType.

useTlype The type of the use attribute. It has two possible values: |‘optional’ or
‘required’.

6.7.8.3.8 Content Model

6.7.8.3.8.1 Syntax

<xs:complexType name="contentModelType" abstract="true"/>

<xs:complexType name="emptyContentModelType">
<xs:complexContent>

<xs:extension base="contentModelType" />
</xs:complexContent>
</xs:complexType>

© ISO/IEC 2006 — All rights reserved 77


https://iecnorm.com/api/?name=9f1e466e1e92e0bb839655b37652e085

ISO/IEC 23001-1:2006(E)

<xs:compl

exType name="simpleContentModelType">

<xs:complexContent>
<xs:extension base="contentModelType">
<xs:sequence>

<xXs:

element name="simpleTypeReference"

type="typeReferenceType" />
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:compllexType name="complexContentModelType">
<xs:complexContent>
<xs:exflension base="contentModelType">
<Xs:s¢quence>
<xs:element name="particle" type="particleType"/>
</xs:$gequence>
<xs:aftribute name="mixed" type="xs:boolean" use="required?/>
</xs:extension>
</xs:complexContent>
</xs:compglexType>
6.7.8.3.8.2 Semantics
Name Déefinition
contentModgIType This abstract type defines'the content model of a complex type. It has three
subtypes addressing the' three content models defined by XML Schema:
emptyContentModeiType, simpleContentModelType and
complexContentiModelType.
emptyConteptModelType An empty cohtent model.
simpleContentModelType A simple’ content model. It includes a reference to the simple type which
defines the content model of a complex type.
complexContentModelType (_A complex content model. This model contains a particle (see XML Schema)
and its ‘mixed’ attribute shall be instantiated.
6.7.8.3.9 Hacet Definition
6.7.8.3.9.1 Syntax

<xs:complexType name="facetType" abstract="true">

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

</xs:complexType>

<xs:simpleType name="possibleFacet">

<xs:restriction base="xs:string">
<xs:enumeration value="maxExclusive"/>
<xs:enumeration value="minExclusive"/>
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<xs:enumeration value="minInclusive"/>
<xs:enumeration value="maxInclusive"/>
<xs:enumeration value="enumeration"/>
<xs:enumeration value="length"/>
<xs:enumeration value="minLength"/>
<xs:enumeration value="maxLength"/>

</xs:restriction>

</xs:simpleType>

6.7.8.3.9.2 Semantics

Namp Definition

facetType Defines the possible facets associated to a simple type. A facet s composed
of a name and a value. The facet mechanism is_equivalent to thg one defined
in XML schema.

poss|bleFacet The set of possible facets are limited to the’ones used by BiM (see 7.5.4).

6.7.8.3.10 Particle Defintion

6.7.8.3.10.1 Syntax

<xsfcomplexType name="particleTypel\abstract="true">

<xd:attribute name="minOccurs" type="xs:unsignedInt" default="1"/>
<xd:attribute name="maxOccurs"\¥ype="occurrenceType" default="1"/>
</xp:complexType>

<xsfcomplexType name="anyParticleType">
<xd:complexContent>

<ks:extension base="particleType"/>
</sxs:complexContent>

</xp:complexTypeX*

<xsfcomplexType name="element">
<xq:complexContent>
<ks:extension base="particleType">
<xgfsequence>
<xS:element name="type" type="typeReferenceType"/>

/ csoguanco
ey

<xs:attribute name="name" type="nameStringType"/>
<xs:attribute name="form" type="qualificationType"/>
<xs:attribute name="nillable" type="xs:boolean" use="required"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<xs:complexType name="elementRef">
<xs:complexContent>
<xs:extension base="particleType">
<xs:sequence>
<xs:element name="ref" type="elementReferenceType"/>
</xs:sequence>
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</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:complexType name="modelGroupType" abstract="true">
<xs:complexContent>
<xs:extension base="particleType">
<xs:sequence maxOccurs="unbounded">
<xs:element name="particle" type="particleType"/>

</xs:sequence>

</xs:ex
</xs:com

tension>
lovContant

</xs:comp

<xs:complj
<xs:comp
<xs:exf
</xs:comj
</xs:comp

<xs:compl
<xs:comp
<xs:exf
</xs:comj
</xs:comp

<xs:complj
<xs:comp
<xs:exf
</xs:comj
</xs:comp

<xs:simpl]
<xs:unio

</xs:simp

<xs:simpl]

lexType>

exType name="sequence">

| exContent>

ension base="modelGroupType"/>
blexContent>

lexType>

exType name="all">

| exContent>

ension base="modelGroupType"/>
pblexContent>

lexType>

exType name="choice">

| exContent>

ension base="modelGroupType"/>
blexContent>

lexType>

eType name="occurrenceType">
L memberTypes="unboundedTypé xs:unsignedInt"/>

leType>

eType name="unboundedType">

<xs:restriction base="xs:string">
<xs:enymeration value=ztnbounded"/>
</xs:restriction>
</xs:simpgleType>
6.7.8.3.10.2 Semantics
Name Definition
particleType An abstract type defining the type of all particles (cf. XML Schema). The
range of occurrences is defined by the minOccurs and maxOccurs
attributes.
anyParticleType The any wildcard. This particle indicates that any global element of any
namespace can be present in the document.
element A local declaration of an element. This declaration is composed of a reference
to a type, a name, a qualification form and a nillable property.
elementRef A reference to an element globally defined.
modelGroupType This particle is the super type of all groups: sequence, choice and all
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sequence A ‘sequence’ particle.

all An ‘all’ particle.

choice A ‘choice’ particle.

occurrenceType The type for the maxOccurs attribute. Its value can be either an

‘xs:unsignedInt’ or the string value ‘unbounded’.

7 Binary Fragment Update Payload

71

The &
flags

(simy
The €
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comp
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paylo
conte
simpl

7.2

The s
scher

The f

Overview

inary fragment update payload syntax (FUPayload) is specified in subclause 7.3/1t is
vhich define some decoding modes and a payload content which is either an ¢ lement, 3
leType) or a reference to a payload. The syntax of a binary element is(Specified in s
lement content (attributes, complex content or simple content) is decoded-by the decodi
ied in subclause 7.5. In particular, a complexType with complex content’is decoded by
naton Decoder (short FSAD). FSADs are generated from the compléxitypes definitions in
main objective is to model a decoding process which uses \the”schema knowledge
ress structural information (element nesting, element and attribGté ‘names). They trigger th
Children elements which in return can use FSADs to decgdé their content. As a cons
pd decoder manages a stack of FSADs each one modeling the decoding of an element
nt. The leaves of the binary format document tree are,decoded by dedicated decoders
b types.

Definitions

yntax and semantics of some decoding steps rely on “SchemaComponent” variables. The
na component as defined in XMLSchema,— Part 1, Chapter 3.15.2.

bllowing methods accept “SchemaComponent” parameters.

composed of

simple value

ibclause 7.4.
Ng processes
h Finite State

the schema.
to efficiently

e decoding of
equence, the
with complex
Bssociated to

y represent a

Nam

al
-2

Definition

bool¢an

Returns “true” if the SchemaCompd

sSimpleType(SchemaComponent theType)
Chapter 4.1.1).

nent object

“theType” is a simpleType (XMLSchema — Part 2,

bool¢an

res

Returns “true” if the type “extended
restriction of the type “baseType” i.e. if t
are separated in the type hierarc
derivations by restriction (see XMLSche
Chapter 2.2.1.1). In other cases, it return

rictedType(SchemaComponent baseType,
SchemaComponent extendedType)

Type” is a
he two types
ny only by
ma — Part 1,
s “false”.

boolean
hasSimpleContent(SchemaComponent theType)

SimpleContent.

Returns “true” if “theType” is a complex type and has

SchemaComponent Returns the simple type associated to the simple
getSimpleContentType(SchemaComponent content of the type “theType” i.e. the simple type
theType) corresponding to the ‘content type’ property of the
type “theType” (see XMLSchema — Part 1, Chapter

3.4.1).
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boolean Returns true if the type “theType” has named derived
hasNamedSubtypes(SchemaComponent types, i.e. anonymous derived types are not

theType) considered.

SchemaComponent Returns the SchemaComponent associated to the

getDerivedType(SchemaComponent theType,

derived type of the type “theType” whose type code

integer derivedTypeCode) is “derivedTypeCode” as specified in subclause

6.6.5.4.

SchemaComponentexpandedname

In order to unambiguously identify a named schema component we define its “expanded name”:

A schema cpmponent expanded name is a character string composed of the namespace URI ¢f the
component, fpllowed by "', followed by the name of the component.

7.3 Fragment Update Payload syntax and semantics

7.3.1 FragmentUpdatePayload

7.31.1  Syntax

FragmentUpdatePayload (SchemaComponent startType) { Number of bits

Mnemonic

if (isSimpleType(startType) ) {

SimpleType(startType)

} else {

DgcodingModes()

Elgment(“hot”, startType)

7.3.1.2 Semantics

The FragmeptUpdatePayhoad syntax element is the main wrapper of the binary fragment update pa
It is composed of either@“SsimpleType or a DecodingMode and an Element.

yload.

Name Definition

startType Thetypeof the—efementto—decode—This—type s transmitted—t0 the
FragmentUpdatePayload by the FragmentUpdateContext (See 6.6).

SimpleType() See 7.4.7.

DecodingModes() See 7.3.2.

Element()

See 7.4.1. The “hot” value and its semantics are defined in 7.4.1.

82

© ISO/IEC 2006 — All rights reserved


https://iecnorm.com/api/?name=9f1e466e1e92e0bb839655b37652e085

7.3.2 Decoding Modes

7.3.21 Syntax

ISO/IEC 2300

1-1:2006(E)

DecodingModes () { Number of bits Mnemonic
lengthCodingMode 2 bslbf
hasDeferredNodes 1 bslbf
hasTypeCasting 1 bslbf
hasNoFragmentReference 1 bslbf
ReservedBIts 3 bSIoT

}

7.3.22 Semantics

A BiM fragment payload starts with a 8-bit header which initialises some decodermodes.

Namp Déefinition
lengthCodingMode A code which specifies if elements\length coding is present in a nandatory or
optional mode or if it is not present at all according to Table 10.
hasOeferredNodes A flag which specifies ifthe’ FragmentUpdatePayload contdins deferred
nodes. This 1-bit flag can‘have the following values:
— 0: hasbhefenredNodes is equal to false,
— 1:hasD&ferredNodes is equal to true.
hasTlypeCasting A flagcwhich specifies if in this fragment update payload gne or more

elements explicitly assert their type using the attribute xsi : typ
flag,can have the following values:

— 0: hasTypeCasting is equal to false,

— 1:hasTypeCasting is equal to true.

e. This 1-bit

hasNoFragmentReference A flag which specifies if this fragment update payload containg a fragment
reference or the encoded fragment. This 1-bit flag can have the following
values:
— 0Q:ha cT\TmF‘r:(]mmh‘rDmFaraﬂha is nqual to flep,
— 1:hasNoFragmentReference is equal to true.

ReservedBits Reserved for future extensions.
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Table 10 — lengthCodingMode definition

Code Word Skipping mode
00 Length not coded
01 Length optionally coded
10 Length always coded
11 reserved

7.4 Element syntax and semantics

741 Element

7411 Syntax

Element (Enpmeration SchemaModeStatus, SchemaComponent theType) { Number: Mnempnic
of bits

if (lhasNoFragmentReference) {

FragmentReference()
} else if [NumberOfSchemas >1) {

if (§chemaModeStatus == “hot”) {
SchemaModeUpdate 1-3 viclbf

if (BlementContentDecodingMode == “mono”){

Mono-VersionElementContent(ChildrenSchemaMode, theType )
} else {
Multiple-VersionElementContent(ChildrenSchemaMode, theType )

}

} else {

Momo-VersionElementContent(‘mono”, theType)

7.41.2 Semantics

Name Definition

FragmentReference See 7.4.8.

NumberOfSchemas The number of schema conveyed in the DecoderInit as specified in
6.2.

SchemaModeStatus The status of the schema mode value associated to the currently
decoded element. This enumerated variable can have the following
values:

— “hot” - the schema used for the decoding of the element content
might change (see 7.4.3)

— “frozen” - the schema used for the decoding of the element content
shall remain the same as the schema used for the element itself.
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SchemaModeUpdate

A variable which determines if the decoding of the element content is
done with the same schema as the element itself. The content of the
element is coded in “Mono-Version mode” or in “Multiple-Version mode”.
The SchemaModeUpdate code word indicates the following, according

to Table 11:

“mono_not _frozen” - The decoding of the element i

s performed

using the mono-version decoding mode as specified in subclause

7.4.2. The schema used for the decoding process of

the element

content is the same as the one used for the element itself.

“Hlulltl._l IUt_fl \oravij I” Thc dC\JUd;I Iy Uf thc G:CIIIUIIt ;O }JCI
multiple-version decoding mode as specified in subglat
schemas used for the decoding of the element content
by the SchemaID field of each ElementContet

specified in 7.4.4.

“mono_frozen” - The decoding of the element is perforn
mono-version decoding mode as specified in subclaug
schema used for the decoding process of the element ¢
same as the one used\{for the element

SchemaModeStatus of its children element is set to “fro

“multi_children_frozen” #.The decoding of the element
using the multiple-version decoding mode as specified

ormed using
be 7.4.3. The
are specified
tChunk as

ed using the
e 7.4.2. The
ontent is the
itself. The

zen .

s performed
in subclause

7.4.3. Each one of its children elements is decoded using the mono-

version decoding ‘'mode as specified in subclause
schemas used- for the decoding process are spegc

7.4.2. The
fied by the

SchemalID of'each ElementContentChunk as specifi¢d in 7.4.4.

ElementContentDecodingMode

An enumerated variable which determines in which mode
decoding'is performed. It can have the following values:

the element

“‘mono” - The decoding of the element is performed using the mono-

version decoding mode as specified in subclause 7.4.2.

‘multi” - The decoding of the element is performe

d using the

multiple-version decoding mode as specified in subclauge 7.4.3.
Its value is deduced from the SchemaModeStatup and the
SchemaModeUpdate according to rules defined in Table 12
ChildrenSchemaMode The schema mode associated to the element content. |lts value is
deduced from the SchemaModeStatus and the SchemalNodeUpdate
according to rules defined in Table 12.
Mono-VersionElementContent()  See 7.4.2.
Multiple-VersionElementContent() See 7.4.3.
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Table 11 — Schema Mode Update

Code Word Schema Mode Update
0 mono_not_frozen

10 multi_not_frozen

110 mono_frozen

111 multi_children_frozen

Table 12 — ChildrenSchemaMode and ElementContentDecodingMode values

SchemaMode SchemaMode Children Elementm
Update Status SchemaMode | Decodin
mono_not_frozen hot hot maono
multi_not_frozen hot hot multi
mono_frozen hot frozen mono
multi_children_frozen hot frozen multi
- frozen frozen mono
7.4.2 Mong-version element content
7.4.21 Syntax
Mono-VersipnElementContent (Enumeration ChildrenSchemaMade, Number of bits | Mnemorjic
SchemaComponentiheType) {
If (lin_AnyElementDecoding) {
If (lengthCodingMode == "Length optionally .coded") {
LengthFlag 1 bslbf
if (LengthFlag == 1) {
ThelLength 5+ vluimsbf?
}
}
elsp if (lengthCodingMode == "Length always coded" ) {
TheLength 5+ vliuimsbf}
}
}
If ('PayloadTopLevelElement()) {
SupstitationCode()
effectiveType = PayloadTypeCode(theType, false)
} else {
effectiveType=theType
}

if (effectiveType != “deferred” && effectiveType != "nil”){

if (useOptimisedDecoder(effectiveType)) {

optimisedDecoder(effectiveType)

86
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} else {

Attributes(effective Type)

Content(ChildrenSchemaMode, effectiveType)

7.4.2.2 Semantics

Namp Déefinition

LengthFlag This flag specifies whether the length of this Mono-VersionElepentContent
is coded.

Thellength The length in bits of the remainder of this M@enho-=VersionElerhentContent,
excluding the Length function.

ChildrenSchemaMode The SchemaModeStatus to be propagated to the children elements.

theType The default element type i.e. the-type associated to this elgment in the
schema or the type passed bykthe context path if the element is the first
element being decoded in the F¥Payload.

PaylpadTopLevelElement () Returns “true” if the element being decoded is the first one of the payload. In

this case there is no need to decode the substitution code and t

since they have already been decoded by the FUContextPath|

ne type code

SubstitutionCode () Indicates the substitution information as specified in 6.6.5.3.

PaylpadTypeCode () Indicates'the type information as specified in subclause 7.4.5.

effeqtiveType The-effective type of the element. effectiveType shall be Jequal to the
value of the xsi:type attribute, in case of a type cast, or else
effectiveType shall be the default type.

useQptimisedDecoder() Returns “true” if the type theType is associated to an opfimised type

decoder as conveyed in the DecoderInit (refer to subclause §.2).

optimisedDecoder () Triggers the optimised type decoder associated to the type fheType as
conveyed in the DecoderInit (refer to subclause 6.2).
Attriutes() Decodes element attributes as specified in subclause 7.5.3.
Content() Decodes element content as specified in subclause 7.4.6.
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7.4.3 Multiple-version element content

7431 Ov

In this

case,

erview

the element is coded in several version-consistent bitstream chunks

i.e.

ElementContentChunks. All elements in an ElementContentChunk are decoded using a single schema.
A schema identifier is present before each ElementContentChunk. These identifiers are generated on the
basis of URIs conveyed in the DecoderInit (see 6.2). A Length is present when the element is coded in
several ElementContentChunks, allowing the decoder to skip ElementContentChunks related to
unknown schema.

NOTE Th
“freeze” the sc|
coding for the

74.3.2 MY
Each XML e
restriction or
might extend
provide a fo
ElementCon
derived from
ElementCon
will be able
information.

e decoder keeps track of a SchemaModeStatus. It Is used to improve coding efficiency. The deco
hema needed to decode the document. In this case no overhead is induced by the multiple-version-e
blements contained in the element being decoded, i.e. the entire sub-tree.

Itiple version encoding of an element (informative)

ement is associated to a type which defines its content model. Derivedtypes are defin
extension of existing types. When managing different versions of a,schéema, a version 2
a version 1 type as shown in Figure 22. In this case, a multiple-version coding can be us
'ward compatible coding of this element. For example, the type.T2.6 can be coded i
tentChunks. The first ElementContentChunk could encode those parts of T2.6 which
T1.4 (see Figure 22). Encoding would be done exactly as.if it were type T1.4. The s
tentChunk then encodes the difference between types Fh4 and T2.6. A “Schema-1-de
to decode the first part of the element content andiskip the second part using the L

Schema 1

Schema 2

Type’of the element
to be decoded

Figure 22 — Example of a type hierarchy defined across versions

er can
ement

ed by
P type
ed to
h two
were
pcond
oder”
ength
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Length S1 | T14 S2 T2.6

Figure 23 — Example of a forward compatible encoding

Length S2 T2.6

Figure 24 — Example of a non forward compatible encoding
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7.4.3.3 Syntax
Multiple-VersionElementContent (Enumeration ChildrenSchemaMode, Number of bits | Mnemonic
SchemaComponent defaultType) {
Length 5+ vluimsbf5
SubstitutionFlag 1 bslbf
if (substitutionFlag) {
SchemalDOfSubstitution ceil( log2( bslbf
NumberOfSchem
as +
NumberOfAddit
ionalSchema§))
SubstituteElementCode 5+ Viuimsbf5

\
)

PextType = defaultType

Jio{

nextType = ElementContentChunk (ChildrenSchemaMode,

nextType)
1 while (lendOfElementy())

}

7.4.34 Semantics

Namp Definition

Length The length jinibits of the remainder of this Multiple-VersionElementContent,
excluding the Length field.

SubstitutionFlag A flag. which specifies whether the element is substituted by another element
which is a member of its substitution group (see XMLSchema — Part 1,
Chapter 2.2.2.2).

SchgmalDOfSubstitution The version identifier which refers to the schema where the substitute
element is defined. Its value is the index of the URI in the SchemaURT array
defined in 6.2 (optionally extended with the list of additional schemas).

SubdtituteElementCode The code of the substitute element. The code is computed foIIov:I‘ing the rules
defined in 6.6.5.3 using the schema identified by
SchemaIDOfSubstitution. SubstituteElementCode shal be ignored
if the schema identified by SchemaTDOfSubstitution is unknown to the
decoder.

ElementContentChunk () A version-consistent chunk of the element related to a single schema as

specified in subclause 7.4.4.

EndOfElement ()

Returns “true” if the content of the element is decoded completely, i.e. the

number of decoded bits is identical to the number of bits coded i
field.

n the Length

© ISO/IEC 2006 — All rights reserved
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7.4.4 ElementContentChunk

7441 Syntax

SchemaComponent Number of bits Mnemonic
ElementContentChunk (Enumeration ChildrenSchemaMode,
SchemaComponent currentType) {

SchemalD ceil( log2( bslbf
NumberOfSchemas +
NumberOfAdditional

Schemas))

nextType = PayloadTypeCode(currentType, true)
If(firstElementContentChunk() ) {
A
Coptent(ChildrenSchemaMode, nextType)

-

tfibutes(nextType)

} else if| (restrictedType(currentType, nextType)) {
AttfibutesDelta(currentType, nextType)

CoptentDelta(ChildrenSchemaMode,
currentType, nextType)

-

}

return nextType

7.4.4.2 Semantics

An ElementlContentChunk defines the decoding of-@ne schema-consistent part of a multiple version
encoded element.

Name Definition

SchemalD Identifies < the schema which is needed to decode | this
ElemerdtContentChunk. Its value is the index of the URI in| the
SchemdURT array defined in 6.2 (optionally extended with the ligt of
additional schemas).

PayloadTypgCode () Decodes type information as specified in subclause 7.4.5. The set of {ypes
among which the type codes are assigned is the set of all types derived
from the current type defined in the schema identified by Schema1D.

The payload type code is progressively refined as the decoding of the
element progresses. The last decoded type code defines the xsi:fype
attribute of the resulting current document tree.

firstElementContentChunk ()  Returns true if the ElementContentChunk being decoded is the first one
of the Multiple-VersionElementContent.

Attributes () Decodes element attributes as specified in subclause 7.5.3 using the
element type nextType.

Content () Decodes element content as specified in subclause 7.4.6 using the element
type nextType.

AttributesDelta () Decodes the attributes added to the currentType by the derived
nextType. If more than one type separates the two types in the type
hierarchy, all the attributes added are gathered. The decoding process of
these added attributes is done according to rules defined in subclause 7.5.3.
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ContentDelta ()

Decodes the part of the complex content added to the currentType type

by the derived nextType. If more than one type separates the two types in
the type hierarchy, all the extensions are gathered. The decoding process is
done according to rules defined in subclause 7.4.6.

7.4.5 PayloadTypeCode

7.4.51 Syntax
SchemaComponent Number of bits Mnemonic
PayloadTypeCode(SchemaComponent defaultType, boolean
multip {
if (multi) {
f(firstElementContentChunk()) {
PayloadTypeCastFlag 1 bslbf
if (PayloadTypeCastFlag == 1) {
PayloadTypeldentificationCode ceil( log2( number of  |pslbf
possible subtypes of
defaultType +
sizelncrease))
effectiveType = getDerivedType(defaultType,
PayloadTypeldentificationCode)
}
L else
PayloadTypeldentificationCode ceil( log2( number of  |pslbf
possible subtypes of
defaultType +
sizelncrease))
effectiveType = getDerivedType(defaultType,
PayleadTypeldentificationCode)
1
}elge if ( (hasTypeCasting: && hasNamedSubtypes(defaultType) ) ||
hasDeferredNodes ||
elementNillable() ) {
PayloadTypeCastFlag 1 pslbf
f (PayloadTypeCastFlag == 1) {
PayloadTypeldentificationCode ceil( log2( number of  |pslbf
possible subtypes of
defaultType +
sizelncrease))
effectiveType = getDerivedType(defaultType,
PayloadTypeldentificationCode)
}
}else {
effectiveType = defaultType
}
return effectiveType
}
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7.4.5.2 Semantics

The Payload Type Code is used within the BiM Payload to indicate that a type cast occurred using the xsi:type
attribute. It is also used to indicate if the element being decoded is a deferred element or a nil element.

Name Definition

multi A Boolean indicating whether the element is decoded in multiple
version or mono version mode.

PayloadTypeldentificationCode The Type Identification Code is generated for a specific type

specified in 6.6.5.4. The set of possible derived types is extended by
the following rules:

— If the element is not nillable and deferred elements are allowled, a
“deferred” type is inserted at the first positien in the set pf all
derived types i.e. its code is equal to 0, all,other type codep are
increased by 1 due to the sizeIncreasé value.

— If the element is nillable and deferred elements are not allowed, a
“nil” type is inserted at the first_position in the set of all dgrived
types i.e. its code is equal t0-0, all other type codes are incrdased
by 1 due to the sizeInciease value.

— If the element is nillable and deferred elements are allowgd, a
“deferred” type isinserted at the first position in the set pf all
derived types i-e. its code is equal to 0 and a “nil” type is added at
the first position in the set of all derived types i.e. its code is gqual
to 1, all. other type codes are increased by 2 due tq the
sizelddrease value.

PayloadTypgCastFlag Indicates’if a PayloadTypelIdentificationCode is defined.

sizelncrease) Handles the increase in size of the set of possible subtypes due fo the
presence of “nil” and “deferred” types. Its value is set by the follawing
rules:

— If the element is not nillable and deferred elements are allqwed,
the sizeIncrease field is set to 1.

— If the element is nillable and deferred elements are not allgwed,
the sizeIncrease field is set to 1.

— If the element is nillable and deferred elements are allowed, the
sizeIncrease field is set to 2.

elementNillable() Returns true if the element being decoded is nillable i.e. its “nillable”
property is equal to true (see XML Schema — Part 1, Chapter 3.3.1).

effectiveType A SchemaComponent object representing the derived type of the type
to be decoded.
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7.4.61 Syntax

ISO/IEC 23001-1:2006(E)

Content(Enumeration ChildrenSchemaMode,
SchemaComponent theType) {

Number of bits | Mnemonic

if (hasSimpleContent(theType)) {

SimpleType(getSimpleContentType(theType))

}else {

(‘nmIr_\lnv(“nnfnnf((‘hi|drannhnma|\/|nrln1 fhnT\J/lr_\n)

7.4.6.2 Semantics

Namg Definition
SimpleType See74.7.
ComplexContent Refers to the decoding process specified in subclause 7.5.2.

7.4.7| SimpleType

7471 Syntax

SimpleType(SchemaComponent theType){

Number of bits Mnemonic

If (! AdvancedOptimisedDecodersFlag) {

if (useOptimisedDecoder(theType)) {

optimisedDecoder(theType)

}else {

defaultDecoder(theType)

}

} else {

if (dumOfMappedOptimisedDecoder(theType) =0 ) {

optimisedDecoderlD

ceil( log2( number of | plsbf

ol ol HPY P |
UCTULUUCTS assUlialcUu

to this type))

advancedOptimisedDecoder(theType,
optimisedDecoderID)

} else {

defaultDecoder(theType)

© ISO/IEC 2006 — All rights reserved

93


https://iecnorm.com/api/?name=9f1e466e1e92e0bb839655b37652e085

ISO/IEC 23001-1:2006(E)

7.4.7.2 Semantics

A simple type can be associated to a single default simple type decoder, a single simple optimised decoder
and one or several optimised decoders. This syntax table describes the process to select the proper simple
type decoder for each simple type to be decoded.

Name

Definition

useOptimisedDecoder()

Returns “true” if the type effectiveType is associated to an
optimised type decoder as conveyed in the DecoderInit (refer to
subclause 6.2).

numOfMapppdOptimisedDecoder ()

Returns the number of advanced optimised decoders associatgd to
the type theType as described in Clause 8.

optimisedDegoder ()

Triggers the simple optimised type decoder associated to the|type
effectiveType as conveyed in the Decoderinit (ref¢r to
subclause 6.2).

defaultDecodgler ()

Triggers the default decoder associated to the type “theTyp
specified in subclause 7.5.4.1.

14

as

advancedOqgtimisedDecoder(aType,

aninteger)

Triggers the advanced optimised’ decoder identified by| the
optimisedDecoderID field (whiCh is associated to the [type
theType in the optimised decoder mapping.

7.4.8 FragmentReference

7.4.8.1 Syntax

FragmentRgference () { Number of Mnemdgnic
bits
isDeferred 1 bslbf
hasSpgcificFragmentReferenceFormat 1 bslbf
ReservedBits 6 bslbf
If (hasYpecificFragmentReferenceFormat =='1") {
FrggmentReferenceFormat 8 bslbf
} else {
FrggmentReferenceFormat =
SupportedFfagmeniReferenceFormat[0]
}
Fragm: ntRechllgth 8+ vigimsbfg
/** FragmentRef **/
if(FragmentReferenceFormat == "0x01" ) {
URIFragmentReference()
}else {
ReservedBits FragmentRef
Length
}
[** Fragment ref end **/
}
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7.4.8.2 Semantics
Name Definition
isDeferred A flag which signals if the fragment is deferred, and therefore can be

acquired later on by the terminal.

If the isDeferred has a value of “0”, the decoder sha

Il resolve the

reference and obtain the fragment payload according to the process

described in subclause 5.7.1.

ifthe TsDererrea nas avatue of -+, themthedecoded value of the

fragment shall include a deferred reference containing
fragment reference as specified in subclause 5.7.27°A

the specified
node that is

represented by a deferred fragment reference shall be treated by

the decoder as a deferred node.

hasSpecificFragmentReferenceFormat A flag which signals if the fragment reference format is different from
the default one defined in the DecoderInit (see subdlause 6.2):

— If hasSpecificFragmentRéferenceFormat has a value of
'1", the decoder shall_Usg the FragmentRefergnceFormat
field as indication of thefragment reference format.

— If hasSpecificFragmentReferenceFormat has a value of
'0' then the décoder shall take the fragment referece format to
be that defined within the DecoderInit i.e. the default setting.

An 8-bits value which uniquely identifies the format of the contained
fragment.feference as defined in Table 3. This field shall only be
present*when hasSpecificFragmentReferenceFdrmat has a
value of "1".

FragmentReferenceFormat

The number of bits that follows this field, which denotds the size of
the FragmentRef field.

FragmentRefLength

7.4.9| URIFragmentReference

7491 Syntax

URIkFragmentReference () { Number of bits Mnemjonic
href FragmentRefLength bslbf
}
7.49.2 Semantics
Name Definition
href Defines the URI of the URI fragment reference in UTF-8 format.

The field is of variable length and its actual length shall be inferred
from the FragmentRefLength field defined within the
FragmentReference (see subclause 7.4.8).
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7.5 Element Content decoding process

7.5.1 Overview

The element content decoder relies on schema analysis. The schema analysis generates a “finite
automaton decoder” that models the decoding of a complex content. The use and construction of finite
automaton decoders is defined in subclause 7.5.2.

state
state

NOTE In this subclause, the automata-based approach replaces the usual C-like tables to specify syntax. The

automata-based method is generic and its goal is to dynamically emulate such syntax tables rather than to statically
them. This specification does not mandate the decoder to be effectively implemented using automata.

Seh.

I

Schema
Analysis

Finite State
Automaton
Decoders

J e e i AR S
Peyiced Y deseription

arser
P subtree

Figure 25 — The complex content decoding process
7.5.2 Complex content decoding process

7.5.21 Finite state automaton decoders

The decoding of every complex contenf.is modeled by a finite state automaton decoder. A finite
automaton de¢coder is composed of “states” and “transitions”. A transition is a unidirectional link betwee
states. A stafe is a receptacle for.a‘token. There is only one token used during the decoding process
location of the token indicates the-current state of the automaton. The token can navigate from the ¢
state to another state only through transitions. For each finite state automaton decoder there is one
state” and ope “final state’. When a finite state automaton decoder is triggered by the Content s
element defijed in subelause 7.4.6 or the ContentDelta syntax element defined in subclause 7.4.
token is placed in the “start state”. When the token reaches the “final state” the decoding of the co
content is finished.

State

define

state
n two
. The
urrent
“start
yntax
1, the
mplex

Token

7 O N

/[ OO

Start State
Transition

Figure 26 — Example of an automaton
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A transition is “crossed” when a token moves from one state to another state through it. A state is “activated”
when a token enters it. A behavior is associated to some transitions or states. This behavior is triggered when
the transition is crossed or when the state is activated. There are different types of state and transition:

in the document.

e

lement is present in the document.

Type states: Type states, when activated, trigger type decoders.

Element transitions: Element transitions, when crossed, specifies to the decoder which element is present

Wildcard transitions: Wildcard transitions, when crossed, specify to the decoder that an undefined

Q

o

Q0

q

J

a

The d
using

op transitions: Loop transitions are used to model the decoding of one or more elemeér
lements. There are three different types of “Loop transitions”: the “loop start transition”,
ansition” and the “loop continue transition”. These three loop transitions are always used t
utomaton.

Loop start transitions: Loop start transitions are crossed when there are.many occurre
elements or groups of elements to be decoded.

t or group of
he “loop end
ogether in an

hces of some

Loop continue ftransitions: Loop continue transitions are crosséd” when there is at le@st one more

element or group of elements to be decoded.

Loop end transitions: Loop end transitions are crossed when there are no more elemen
elements to be decoded.

ode transitions: Code transitions are associated to<@a binary code and a signature. Code {
rossed when their associated binary code is read from the binary document stream. Their
educed from their signature.

Shunt transitions: Shunt transitions are a special kind of code transitions. Their binary
always equal to 0.

Mixed transitions: Mixed transijtions are a special kind of code transitions. Their binary
always equal to 1. Mixed-transitions, when crossed, specify to the decoder that a stri
between the previous decoded element and the next one.

imple transitions and simple states: simple transitions and simple states have no specific I
re used to structure the automaton.

onstruction of finite state automaton decoders is specified in subclause 7.5.2.2. The decq
finite statenautomaton decoders is specified in subclause 7.5.2.3. The behaviors of the abo

ts or group of

ransitions are
binary code is

code value is

code value is
hg is present

ehavior, they

ding process
ve mentioned

stateg and transitions are specified in subclause 7.5.2.4.
7.5.22 Finite state automaton decoder construction
7.5.2.21 Overview

This subclause specifies the process which constructs a finite state automaton decoder from the complex
content of a complex type. The construction process is composed of 4 phases that are detailed in the
subsequent subclauses.

references, element references.

content. This syntax tree is transformed in order to improve compression ratio.
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Phase 2 — Generation of the type syntax tree - This phase produces a syntax tree for the type’s complex
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Phase 3 - Normalization of the type syntax tree - This phase normalizes the complex content’s syntax

tree i.e. it associates a unique signature to every node of the syntax tree. These signatures are used in
the following phase to generate binary codes used during the decoding process.

automaton decoder used to decode the type’s complex content.

75222 P

hase 1 — Type content realization

Phase 4 - Finite State Automaton Decoder generation - This final phase produces the finite state

During this phase, the type definition is analyzed in order to produce a realized type definition. A realized type
is a “compiled” version of the type definition:

The “effe

ctive content particle” of the type is the particle (see XML Schema — Part 1, Chapter 2:2.4

.2) of

the contgnt type property generated for the type. It is specified in (see XML Schema — Part\1, Chapter

3.4.2). It

If th

to itg

The “refd
every elg

Each ele
is replac

75223 H

7.5.2.2.3.1

A syntax tre
particle” gen
nodes: elems
nodes assoc
declaration a
declaration a
derived from
from the ‘min

or wildcard npdes.

The syntax tn
defined in sy
definition in 4

b type is derived by extension from another type, the effective content particle of the t
appénded, within a sequence group, to the effective content particle of its super-type,

If the type is derived by restriction from another type, the effective content'particle of the type is

!

nt declaration nodes, wildeard nodes, group nodes and occurrence nodes. Element declgration
ate an element name to.its type. Wildcard nodes represent element wildcards. Both elé¢ment
nd wildcard nodes are leaves of the syntax tree and are derived respectively from their el¢gment

is generated given the two following rules:

content,

rence-free effective content particle” of the type is equal to ‘its*“effective content particle”
ment reference and group reference is replaced by its referenced definition,

ment and type name of the “reference-free effective-content particle” is expanded i.e. their
bd by their expanded name (as defined in subclause\7.2)

hase 2 - Syntax tree generation

Syntax tree definition

pe is

equal

where

name

associated to the complex typé)is generated based on the “reference-free effective ¢
rated in phase 1. The syntax(iree associated to the type is composed of different synta

nd wildcard particles~Group nodes define a composition group (sequence, choice or all) a
group particles./A~group node contains only occurrence nodes. Occurrence nodes are d
occurs’ and ‘max occurs’ property of the particle and contain group nodes, element declg

e is_reduced to improve the compression efficiency of the binary format by the transform
bclauses 7.5.2.2.3.2, 7.5.2.2.3.3 and 7.5.2.2.3.4. These transformations simplify the c
hon’destructive way i.e. the level of validation is not decreased by these transformations.

bntent
tree

d are
prived
ration

Ations
bntent
In the

following figures, occurrence nodes are represented by TminOccurs, maxOccurs]’, group nodes by the group

names “sequ
associated ty|

7.5.2.2.3.2

"«

ence”, “choice” or “all” and element declaration nodes by the element name followed
pe between brackets e.g. “anElementName {theElementType}”.

Group simplification

by its

This rule applies to every group that contains only one syntax tree node (element or other group) whose
minOccurs is equal to 0 or 1. In that case, the group is replaced by its content. Occurrences associated to the

group nodes

98

are multiplied as shown in Figure 27.
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v v
[ns, ms] [nx *ng, my * ms]

sequence, choice or all

[nx, my]
l with n,=0 or 1

X

Figure 27 — Group simplification rule

75.22.3.3 Empty choice simplification

by 0.
[ncinc] - [o,fc]
choice

choice

[nxi,ma1 [0, m]  [Dxn, Mxn] [x1, ma]  [1, mxi]

Lol Lo

X1 Xi Xn X1 Xi

752234 Choice Simplification

This nule applies when achoice contains another choice whose occurrence eq
inner choice are insertedin the outer choice.

choice

/l\ = /N

Figure<28 — Empty choice simplification rule

/ L \ choice

l'lxn, Inxn]

|

Xn

uals to 1. The child

choice |:>
/ l\ \\ [ne1, ma] [0y,

I, ma [, ma] [, Ml X1
X1 Xi Xn

Figure 29 — Choice simplification rule
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ule applies to a choice when it contains at least one item (group or element)-whose minOc¢urs equals 0.
i i to

This
The minOccurs associated to the contained item is replaced by 1 and the minQccurs associated

the choice

nodes of the
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7.5.2.2.4 Phase 3 - Syntax tree normalization

Syntax tree normalization gives a unique name to every element declaration node, wildcard node and group
node of the syntax tree. It allows to order the sibling nodes and assign a binary code to them. This code is
used during the automata construction phase.

A signature is generated for every node of the syntax tree by the following rules:

— A group node signature is equal to concatenation of the character "', the group key word (sequence,
choice, all) and the “children signature” in that order. The “children signature” is defined by the
concatenation of the signatures of the child nodes of the group node separated by the “white space”
charactep—A—white-space’ character separates-the-group key word-and-the first child sighature—lncase of

a “choicg” or a “all”, the children signatures are alphabetically sorted and then appended. In casg of a
“sequenge”, the children signatures are appended in the order of their definition in the schemag

— An occurrence node signature is equal to the signature of its child,
— Element|declaration node signatures are equal to the expanded name of the element.

— A wildcard node signature is constructed from the wildcard schema compaonent it is associated t¢ (see
XML Schema — Part 1, Chapter 3.10.1) by the concatenation, whitespace separated, of:

— the f:wildcard” key word

— the process contents” property of the wildcard schema coniponent preceded by the character |’ (i.e.

“:skip”, “:strict” or “:lax”),
— the namespace constraint” property represented by, a'set of whitespace separated keywords, where

— [the ‘any’, ‘not’ and ‘absent’ values are réspectively identified by the “any”, “:not”, “:absent”
keywords,

— [the “:any” or “:not” keywords are always first,
— |the namespaces and, if presentthe “:absent” keyword, are alphabetically sorted.
Example

Given the follpwing complexType defined in the “http://www.mpeg7.org/example” namespace:

<complexTlype name="€oordinateMapping">
<sequence maxOccurs="unbounded">
<elpment wWame="pixel" type="IntegerVectorType"/>
<chpice>
<édement name="coordPoint" type="FloatVectorType"/>
Srement TameE=sTTpIxertype="frtegervectortype®
</choice>
</sequence>
<element name="mappingFunct" type="mappingFunct"
minOccurs="0" maxOccurs="unbounded"/>
</complexType>

The corresponding syntax tree is:
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B S nanRRE L Occurrence Node
sequence < Group Node
1.4 [0.%] Element declaration

I |

7
sequence b

/ \ MappingFunct {mappingFunctType}

[LI] [L1]

' v

choice

N

[1,1] [1,1]

|

CoordPoint {floatVector} StcPixel {integerVector}

Pixel {integerVector}

Figure 30 — Example - The syntax tree of coordinate mapping complexType

In thig example:

— Tlhe signature of the choice is:

:choice http://www.mpeg7.org/example:CoordPoint http://www.mpeg7.org/example:Srcpixe

— The signature of the lower sequence is

:sequence http://www.mpeg7.org/example:Pixel :choice http://www.mpeg7.org/example:CqorPoint
http://www.mpeg7.org/example:Srcpixel

— Tlhe signature of the upper’sequence is

:sequence :sequence http://www.mpeg7.org/example:Pixel :choice
http://www.mpeg7.org/example:CoorPoint http://www.mpeg7.org/example:Srcpixel
http://www.mpeg?.org/example:MappingFunct

Wilddard signature example

Givenl ,the* following wildcards defined in a schema which target namespace is
“http:{www.mpeg7.org/example”:

<xs:any processContents="skip"/>

<xs:any namespace="##other" processContents="lax"/>

<xs:any namespace="urn:example:namespaceB urn:example:namespaceA"/>
<xs:any namespace="##targetNamespace" />

<xs:any namespace="##local"/>
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The signatures of these wildcards are respectively

:wildca

:wildca

:wildca

:wildca

:wildca

rd :skip :any

rd :lax :not http://www.mpeg7.org/example

rd :strict urn:example:namespaceA urn:example:namespaceB
rd :strict http://www.mpeg7.org/example

rd :strict :absent

7.52.25 H

7.5.2.2.5.1

A complex ¢
from the leaf

— Eve
— The

the
com

hase 4 - Finite state automaton generation

Main Automaton Construction Procedure

pbntent automaton is recursively defined by the following rules. These rules-~are applied s
nodes of the syntax tree up to the root node of the syntax tree:

y node of the content model syntax tree produces an automaton, short“node automaton”,

complex content automaton of the complex type to decode is-the node automaton produg
oot node of its syntax tree modified according to the following rule if the content type
plex type is 'mixed":

a new final state is created. The old final state is linked'with the new final state by two trans
a shunt transition and a mixed transition.

arting

ed by
bf the

itions,

— Evely node automaton is generated by the merging of its child automata. The nature of the merging
is dgpendent of the nature of the node as spetified in 7.5.2.2.5.2,

— At the end of the process, automata are‘realized in order to associate binary codes to the [‘code
transgitions” (refers to subclause 7.5.24).

7.5.2.2.5.2 Phase 4.a - Automata construction

7.5.2.2.5.2.1| Element declaration node automaton

An automaton for an element declaration node can have two different forms depending on the content type of

the complexTlype in which.the'element is declared:

— If the coptent type_of the complexType is not 'mixed' the automaton is composed of two states, a start
state and a final state, and a transition between them. It is used to specify the “element name” / [‘type”
associatipn_declared in the complex type def|n|t|on The transmon is an eIement transition” to whi¢h the
element hame o ition is al “type

state” to which the element type of the element declaratlon node is assomated

— If the content type of the complexType is 'mixed’, the automaton is composed of three states, a start state,
an intermediate and a final one. The start state is linked with the intermediate state by two transitions, a
shunt transition and a mixed transition. The intermediate state is linked with the final state by an “element
transition” to which the element name of the element declaration node is associated. The final state of the
transition is a “type state” to which the element type of the element declaration node is associated.
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Type state

|
1
Element transition i
1
1

| v

mappingFunct

mappingFunctType

Figure 31 — Example of an element declaration node automaton

Shunt transition

|
]
i Element transition
]
|

v

N

|
Mixed transition

Shunt transition Final shunt transition

Element transition i
! v
: O
! A

Mixed transition Final mixed transition

2.5.2.2 Qccurrence node automaton

An ogcurrence node automaton is generated by adding loop transitions and states to its child nog

The

ransformation applied to the occurrence node child automaton depends on the mi

gure 32 — Example of an element declaration node automaton in case of mixed contéent model

pure 33 — Example of a complete complex content automaton in case of mixed content model

e automaton.
nOccurs and

cerra valiiac Af tha Ana rrAanan AAAA-

maxOeectrs—valuesofthe-oceurrencenede:

— case a: if minOccurs = 1, maxOccurs = 1

— no change to the child node automaton.

— case b: if minOccurs =0,

— maxOccurs = 1

© IS0/

— two states are added to the child node automaton : a new start state and a new fina

— a “Shunt transition” is added between the new start state and the new final state,

IEC 2006 — All rights reserved
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a “Code transition” is added between the new start state and the old one, its signature is equal to

the signature of the child node of this occurrence node,

a simple transition is added between the old final state and the new one.

— maxOccurs =0

two states are added to the child node automaton : a new start state and a new final state,

a simple transition is added between the new start state and the new final state,

Note — In cas

— case c: if

— Case¢

Or MaxXucCCurs = U, the transtormation resuits 1n discarding tne cnid autormaton

maxOccurs > 1

two states are added to the child node automaton : a new start state and a new-final state.

An intermediate simple state is added to the child node automaton. A “Céde transition” is added

between the new start state and the intermediate state. The signature. oflthis “code transit

on” is

equal to the signature of the child node of the occurrence node. A “koep start transition” is added

between the intermediate state and the old start state,

a “Loop end transition” is added between the old final state, and-the new one,

a “Loop continue transition” is added between the old final state and the old start state.
c-2: if minOccurs = 0

a “Shunt transition” is added between the new,start state and the new final state.

Simple-state Shunt transition

|
\
| \%
QLA T
|
Q Loop continue transition

Code transition signature =
mappingFunct

\4

V

N

mappingFunct

Code transition
mappingFunctType

Loop start transition I

7.5.2.25.2.3

toopemnd-tramsition

Figure 34 — Example of an occurrence node automaton

Choice node automaton

A choice automaton is built by the parallel merging of its child automata:

— Two new states are created : a new start state and a new final state,

— Code transitions are added between the new start state and every start state of its child nodes automata.
The signatures of these code transitions are equal to the signature of their corresponding child node,

— Simple transitions are added between every final state of its children and its new final state.
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Code transition

Code transition signature = integerVectorType

SrcPixel SeePixel

PN

Code transition signature =

coordPoint
floatVectorType

Code transition .
Loop end transition

Figure 35 — Example of a choice node automaton

2.5.2.4 Sequence node automaton

uence node automaton is constructed by merging its children node“automata. The mergi
der of the children nodes in the syntax tree (identical to the order of the sequence in th
b transition is added between the final state of a child node autematon and the start state g
node automaton in the sequence. The start state of the resulting automaton is the start st
hode automaton of the sequence. The final state of the resulting automaton is the final st
hode automaton of the sequence.

Simple transition
integerVectorT ype
SrcPixel

signature =
SrcPixel

N 3
Pixel
intégerVectorType .
signature =
coordPoint

floatVectorType

Figure 36 — Example of a sequence node automaton

2.5.2.5.\.“All node automaton

I\node automaton is recursively constructed and forms a tree of choices. Every level of thi

ng is done in
e schema). A
f its following
te of the first
te of the last

5 tree is used

toch

0Se dhn eiement among tnose tnat are Stitt possiole.

A recursive method “allConstructionProcedure” is defined that receives two parameters as input: an ordered
list of syntax tree nodes (noted A11Nodes) and a state of an automaton (noted PreviousFinals) and that
returns a list of automaton states:

AllConstructionProcedure (AllNodes, PreviousFinalS) {

Let “FinalStates” be an empty list of automaton states

Let “ListStates” be an empty list of automaton states

Fo

r each syntax tree node “X” of the list “AllNodes” {

Generate “XA”, the automaton of “X” using the rules defined in 7.5.
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2.2.5

105


https://iecnorm.com/api/?name=9f1e466e1e92e0bb839655b37652e085

ISO/IEC 23001-1:2006(E)

Let “StartXA” Dbe the start state of the “XA” automaton and “FinalXA” the
final state of the “XA” automaton

Add a code transition between “PreviousFinalS” and “StartXA”. The signature
of this code transition is equal to the signature of “X”.

Let “RemainingNodes” be the copy of the “AllNodes” list in which “X” has
been removed

If the list “RemainingNodes” is empty {
Return a new list of automaton states containing only “FinalXA”
}

“Listftates” = allConstructionProcedure (RemainingNodes, FinalXA)

Add epch automaton state of “ListStates” to “FinalStates”

}

Return VFinalStates”
}

An all node alitomaton is constructed by the following rules:
— Two new states are created : a new start state “NSS” and a new final state \NFS”,

— Execute [the “allConstructionProcedure” with all the list “AllChildNodes™ (containing every child noges of
the all nqde) and the NSS:

— LiskOfFinalStates = allConstructionProcedtre (Al1ChildNode, NSS)

— Create a|simple transition between each states of the réturned list and the new final state.

7.5.2.2.5.2.6 Wildcard node automaton

The wildcard jnode automaton can have two different forms depending on the content type of the complexType
in which the glement is declared:

— If the coptent type of the complexType is not 'mixed' the automaton is composed of two states, a start
state and a final state, and a wildcard transition between them.

If the content|type of the complexFype is 'mixed’, the automaton is composed of three states, a start state, an
intermedjate and a final(one. The start state is linked with the intermediate state by two transitigns, a
shunt trgnsition and a mixed transition. The intermediate state is linked with the final state by a wildcard
transition.

7.5.2.2.5.3 Phase 4.b - Code realization

This final phasé-transforms-the “Code transition” signatures-into bina 5 of alcode
transition” is equal to its position in the alphabetically ordered list of “code transition” signatures starting from
the same state. If there exists a “shunt transition”, this “shunt transition” is always the first transition in this list
i.e. its binary code value is always equal to 0. The length (in bits) of the binary codes associated to code
transitions starting from the same state are equal to “ceil( log2(number of code transitions))”.

7.5.2.3 Decoding a complex content using a finite state automaton decoder

The decoding of a complex content is done by the propagation of a token through the corresponding FSAD.
Its propagation is guided by the binary document stream. When the token faces different possible paths, it
consumes some bits from the document stream to identify the “code transition” which will guide it to the next
state. The number of bits to read is equal to “ceil(log2(number of transitions starting from the state))”.
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