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INTERNATIONAL STANDARD ISO/IEC 24824-1
ITU-T RECOMMENDATION X.891

Infor mation technology — Generic applications of ASN.1: Fast infoset

Summary

This Recommendation | International Standard specifies a representation of an instance of the W3C XML Information
Set using binary encodings. These binary encodings are specified using the ASN.1 notation and the ASN.1 Encoding
Control Notation (ECN).

The technology specified in this Recommendation | International Standard is named Fast Infoset. It provides an
alternative to W3C XML syntax as a means of representing instances of the W3C XML Information Set. This
representation generally provides smaller encoding sizes and faster processing than a W3C XML representation.

This Recommendation | International Standard specifies the use of several techniques that minimize the size of the
encodings (called fast infoset documents) and that maximize the speed of creating and processing fast infoset documents.
These techniques include the use of dynamic tables (for both character strings and qualified names), initial vocabularies,
and external vocabularies.

This Recommendation | International Standard also specifies a Multipurpose Internet Mail Extensions (MIME) media
type that identifies a fast infoset document.

Sour ce

ITU-T Recommendation X.891 was approved on 14 May 2005 by ITU-T Study Group 17 (2005-2008) under the ITU-T
Recommendation A.8 procedure. It includes the corrections introduced by Technical Corrigendum 1, approved on
13 June 2006 by ITU-T Study Group 17 (2005-2008) under the ITU-T Recommendation A.8 procedure. An identical text
is also published as ISO/IEC 24824-1.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications. The ITU Telecommunication Standardization Sector (ITU-T) is a permanent organ of
ITU. ITU-T is responsible for studying technical, operating and tariff questions and issuing
Recommendations on them with a view to standardizing telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on
these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with ISO and IEC.

NOTE

In this Recommendation, the expression "Administration" is used for conciseness to indicate both a
telecommunication administration and a recognized operating agency.

Compliance with this Recommendation is voluntary. However, the Recommendation may contain certain

mandatory provisions (to ensure e.g. interoperability or applicability) and compliance with the
. Recommendation is achieved when all of these mandatory provisions are met. The words "shall" or some
~ other obligatory language such as "must" and the negative equivalents are used to express requirements. The
. use of such words does not suggest that compliance with the Recommendation is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this Recommendation may
involve the use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence,
validity or applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others
outside of the Recommendation development process.

As of the date of approval of this Recommendation, ITU had received notice of intellectual property,
protected by patents, which may be required to implement this Recommendation. However, implementors
are cautioned that this may not represent the latest information and are therefore strongly urged to consult the
TSB patent database.

© ITU 2007

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of ITU.
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I ntroduction

This Recommendation | International Standard specifies a representation of an instance of the W3C XML Information
Set using binary encodings (specified using the ASN.1 notation and the ASN.1 Encoding Control Notation). The
encoding specified in this edition of this Recommendation | International Standard is identified by the version number 1
(see 12.9).

The technology specified in this Recommendation | International Standard is named Fast Infoset. It provides an
alternative to W3C XML syntax as a means of representing instances of the W3C XML Information Set. This
representation generally provides smaller encoding sizes and faster processing than a W3C XML representation.

The representation of an instance of the W3C XML Information Set specified in this Recommendation | International
Standard is called a fast infoset document. Each fast infoset document is an encoding of an abstract value of an ASN.1
data type (the Document type — see 7.2) representing an instance of the W3C XML Information Set.

This Recommendation | International Standard specifies the use of several techniques that minimize the size of a fast
infoset document and that maximize the speed of creating and processing such documents.

These techniques are based on the use of vocabulary tables, which allow typically-small integer values (vocabulary
table indexes) to be used instead of character strings that form (for example) the names of elements or attributes in an
XML 1.0 serialization of an instance of the W3C XML Information Set.

There are a number of vocabulary tables (see clause 8), of which the most basic (the eight character string tables) map
typically-small integers to strings of characters. There are, however, also vocabulary tables (the element name table and
the attribute name table) that provide a further level of indirection, with a vocabulary table index mapping to a set of
three vocabulary table indexes, identifying a prefix, a namespace name, and a local name.

Another important technique is the use of a restricted alphabet vocabulary table. This contains entries that list a subset
of ISO/IEC 10646 characters. If a character string needs to be encoded for which there is an entry in this table, then it
can be encoded by identifying that this vocabulary table is being used, giving the vocabulary table index, and then
encoding each character in the minimum number of bits needed for that particular subset of ISO/IEC 10646 characters.
There are a number of built-in restricted alphabets that always form the first few entries of this table, covering such
commonly occurring strings as dates and times, and numeric values.

A further important optimization uses the encoding algorithm vocabulary table. This table identifies specialized
encodings that can be employed for commonly occurring strings, again with a number of built-in algorithms. For
example, if there is a string which looks like the decimal representation of an integer in the range —32768 to 32767, then
that string can be encoded by identifying that this vocabulary table is being used, giving the vocabulary table index, and
then encoding the integer as a two-octet signed integer. Floating-point numbers and arrays of such numbers are
supported in the same way.

In order to ensure fast processing without sacrificing compactness, many components of a fast infoset document (such
as character strings and components representing information items of the XML infoset) are octet-aligned, while other
components (such as lengths and vocabulary table indexes) are not necessarily octet-aligned but always end on the last
bit of an octet. To provide a formal specification of these optimized encodings, the ASN.1 Encoding Control Notation
(defined in ITU-T Rec. X.692 | ISO/IEC 8825-3) is used (see A.2), but use of ECN tools for implementation is not
necessary and a complete description of the encoding is provided (see Annex C).

The vocabulary tables for a particular fast infoset document can be initialized by information at the head of the
document, and are normally added to dynamically, providing flexibility for an encoder. The initial vocabulary tables
can be provided by a reference to the set of final vocabulary tables of some other identified fast infoset document (or by
other means). This vocabulary reference can then be supplemented by further table additions to provide the initial
vocabulary tables for this document. Further dynamic additions are normally made to the tables during the creation or
the processing of the document.

Finally, a mechanism is provided for the generator of a fast infoset document to include data (called additional
processing data) related to optional additional processing of the fast infoset document, together with a URI that
identifies a complete specification of the form and semantics of that additional processing data. The optional additional
processing data is ignored by any subsequent processor of the fast infoset document if the URI is not known, or the
processing that it specifies is not supported or not required.

NOTE — An example of such additional processing data would be data that provides indexes that enable immediate access to

parts of the fast infoset document, so that the whole document need not be processed if the only interest is in those parts of the
fast infoset document that correspond to a specific XML tag.

Annex A forms an integral part of this Recommendation | International Standard, and contains an ASN.1 module (see
ITU-T Rec. X.680 | ISO/IEC 8824-1) and two ECN modules (EDM and ELM - see ITU-T Rec. X.692 |
ISO/IEC 8825-3) which together specify the abstract content and the bit-level encoding of a value of the Document
type, which conveys the value of an instance of the W3C XML Information Set.
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Annex B forms an integral part of this Recommendation | International Standard, and contains the specification of a
MIME media type identifying a fast infoset document.

Annex C does not form an integral part of this Recommendation | International Standard, and provides a complete
description of the encodings formally specified in clause 12 and A.2.

Annex D does not form an integral part of this Recommendation | International Standard, and provides examples of fast
infoset documents generated from some XML documents. Annex D also gives the size of the XML representation and
the Fast Infoset representation of these examples.
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ISO/IEC 24824-1:2005 (E)

INTERNATIONAL STANDARD
ITU-T RECOMMENDATION

Information technology — Generic applications of ASN.1: Fast infoset

1 Scope

This Recommendation | International Standard specifies an ASN.1 type (see ITU-T Rec. X.680 | ISO/IEC 8824-1)
whose abstract values represent instances of the W3C XML Information Set. It also specifies binary encodings for those
values, using ASN.1 Encoding Control Notation (see ITU-T Rec. X.692 | ISO/IEC 8825-3).

NOTE — These encodings are called fast infoset documents.

This Recommendation | International Standard also specifies techniques that:
—  minimize the size of fast infoset documents;
—  maximize the speed of creating and processing fast infoset documents;

— allow the specification (by the generator of a fast infoset document) of additional processing data.

The first two techniques involve the use of conceptual vocabulary tables. The set of vocabulary tables and the nature of
their entries is fully defined in this Recommendation | International Standard, but their representation in computer
memory is outside the scope of this Recommendation | International Standard. Provision for transfer or storage of, or a
formal notation for displaying or specifying, vocabulary tables to be used as an external vocabulary is also outside the
scope of this Recommendation | International Standard.

The third technique involves the provision of additional processing data and a URI that identifies the form and
semantics of that data. The specification of specific forms of additional processing data and their use is outside the
scope of this Recommendation | International Standard.

URISs can be used to identify final vocabularies that can be used as either part or all of some new initial vocabulary, but
the assignment of specific URIs to specific final vocabularies is outside the scope of this Recommendation |
International Standard.

This Recommendation | International Standard specifies built-in restricted alphabets, the addition to vocabulary tables
of further restricted alphabets by enumeration, and the use of these vocabulary tables for efficient encoding of character
strings.

This Recommendation | International Standard further specifies built-in encoding algorithms for the optimum encoding

of certain character strings, and the addition to vocabulary tables of further encoding algorithms identified by URIs, but
+the definition of these further encoding algorithms and their associated URIs is outside the scope of this
. Recommendation | International Standard.

“In addition, this Recommendation | International Standard specifies a Multipurpose Internet Mail Extensions (MIME)
- media type that identifies a fast infoset document.

2 Nor mative refer ences

The following Recommendations, International Standards and other references contain provisions which, through
reference in this text, constitute provisions of this Recommendation | International Standard. At the time of publication,
the editions indicated were valid. All Recommendations, International Standards and other references are subject to
revision, and parties to agreements based on this Recommendation | International Standard are encouraged to
investigate the possibility of applying the most recent edition of the Recommendations, International Standards and
other references listed below. The Telecommunication Standardization Bureau of the ITU maintains a list of currently
valid ITU-T Recommendations. Members of IEC and ISO maintain registers of currently valid International Standards.
The IETF maintains a list of RFCs, together with those that have been obsoleted by later RFCs. The W3C maintains a
list of currently valid W3C Recommendations. The reference to a document within this Recommendation | International
Standard does not give it, as a stand-alone document, the status of a Recommendation or International Standard.
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2.1 Identical Recommendations| Inter national Standards

— ITU-T Recommendation X.667 (2004) | ISO/TEC 9834-8:2005, Information technology — Open Systems
Interconnection — Procedures for the operation of OS Registration Authorities: Generation and
registration of Universally Unique ldentifiers (UUIDs) and their use as ASN.1 Object Identifier
components.

— ITU-T Recommendation X.680 (2002) | ISO/IEC 8824-1:2002, Information technology — Abstract
Syntax Notation One (ASN.1): Specification of basic notation.

— ITU-T Recommendation X.681 (2002) | ISO/IEC 8824-2:2002, Information technology — Abstract
Syntax Notation One (ASN.1): Information object specification. ¥

— ITU-T Recommendation X.682 (2002) | ISO/IEC 8824-3:2002, Information technology — Abstract
Syntax Notation One (ASN.1): Constraint specification.

— ITU-T Recommendation X.683 (2002) | ISO/IEC 8824-4:2002, Information technology — Abstract
Syntax Notation One (ASN.1): Parameterization of ASN.1 specifications.

— ITU-T Recommendation X.690 (2002) | ISO/IEC 8825-1:2002, Information technology — ASN.1
encoding rules. Specification of Basic Encoding Rules (BER), Canonical Encoding Rules (CER), and
Distinguished Encoding Rules (DER). ¥

— ITU-T Recommendation X.691 (2002) | ISO/IEC 8825-2:2002, Information technology — ASN.1
encoding rules; Specification of Packed Encoding Rules (PER). 1

— ITU-T Recommendation X.692 (2002) | ISO/IEC 8825-3:2002, Information technology — ASN.1
encoding rules: Specification of Encoding Control Notation (ECN).

— ITU-T Recommendation X.693 (2001) | ISO/IEC 8825-4:2002, Information technology — ASN.1
encoding rules. XML Encoding Rules (XER).
NOTE — The complete set of ASN.1 Recommendations | International Standards are listed above, as they can all be

applicable in particular uses of this Recommendation | International Standard. Where these are not directly referenced
in the body of this Recommendation | International Standard, a T symbol is added to the reference.

2.2 Additional references

— IS0 8601:2004, Data elements and interchange formats — Information interchange — Representation of
dates and times.

—  ISO/TEC 10646:2003, Information technology — Universal Multiple-Octet Coded Character Set (UCS).

—  TheUnicode Standard, Version 4.0, The Unicode Consortium (Reading, MA, Addison-Wesley).

NOTE 1 — The graphics characters (and their encodings) defined by Unicode are identical to those defined by
ISO/IEC 10646-1, but Unicode is included as a reference because it also specifies the names of control
characters and defines the abbreviation UTF-16BE.

—  W3C XML 1.0:2004, Extensible Markup Language (XML) 1.0 (Third Edition), W3C Recommendation,
Copyright © [4 February 2004] World Wide Web Consortium (Massachusetts Institute of Technology,
Ingtitut National de Recherche en Informatique et en Automatique, Keio University),
http: //imww.w3.0r g/ TR/2000/REC-xml-20040204/.

- W3C XML 1.1:2004, Extensible Markup Language (XML) 1.1, W3C Recommendation, Copyright © [4
February 2004] World Wide Web Consortium (Massachusetts Ingtitute of Technology, Institut National
de Recherche en Informatique et en Automatique, Keio University), http://www.w3.org/TR/2000/REC-
xml11-20040204/.

NOTE 2 — References to both W3C XML 1.0 and W3C XML 1.1 are included as neither is a subset of the other.
These references are used solely in 3.4.10.

—  W3C XML Information Set:2004, XML Information Set (Second Edition), W3C Recommendation,
Copyright © [04 February 2004] World Wide Web Consortium (Massachusetts Ingtitute of Technology,
Ingtitut National de Recherche en Informatique et en Automatique, Keio University),
http://imww.w3.0r g/ TR/2004/REC-xml -i nfoset-20040204/.

—  W3C XML Namespaces 1.0:1999, Namespaces in XML, W3C Recommendation, Copyright © [14
January 1999] World Wide Web Consortium (Massachusetts I nstitute of Technology, Institut National de
Recherche en Informatique et en Automatique, Keio University), http://mww.w3.0org/TR/1999/REC-xm+
Inames-19990114/.

—  W3C XML Namespaces 1.1:2004, Namespaces in XML 1.1, W3C Recommendation, Copyright © [4
February 2004] World Wide Web Consortium (Massachusetts Institute of Technology, Institut National
de Recherche en Informatique et en Automatique, Keio University), http://www.w3.org/TR/2004/REC-
xm-l-names11-20040204/.
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NOTE 3 — References to both W3C XML Namespaces 1.0 and W3C XML Namespaces 1.1 are included as
neither is a subset of the other. These references are used solely in 3.4.10.

— IETF RFC 2045 (1996), Multipurpose Internet Mail Extensions (MIME) Part One: Format of Internet
Message Bodies.

— IETF RFC 2396 (1998), Uniform Resource Identifiers (URI): Generic Syntax.
— IEEE 754-1985, IEEE Sandard for Binary Floating-Point Arithmetic.

3 Definitions

For the purposes of this Recommendation | International Standard, the following definitions apply.

31 ASN.1terms

This Recommendation | International Standard uses the following terms defined in ITU-T Rec. X.680 |
ISO/IEC 8824-1:

a) choice type;
b) sequence type;

¢) sequence-of type.

3.2 ECN terms

This Recommendation | International Standard uses the following terms defined in ITU-T Rec. X.692 |
ISO/IEC 8825-3:

a) Encoding Definition Modules (EDM);
b) Encoding Link Module (ELM).

3.3 | SO/IEC 10646 terms

This Recommendation | International Standard uses the following term defined in ISO/IEC 10646:
a) Basic Multilingual Plane.

34 Additional definitions

34.1 Base64: An encoding mechanism that represents an octet string value as a character string using a restricted
alphabet of 65 characters (see 10.3 and IETF RFC 2045).

34.2 character string: A string of ISO/IEC 10646 abstract characters, without any implication on the way they are
encoded.

34.3 encoding algorithm: A precise specification of how to efficiently encode a character string with specified
characteristics into octets.

NOTE — An example is the encoding of a string such as "-32176" into a two's complement binary integer in two octets. The
two-octet encoding would be accompanied by a vocabulary table index identifying this encoding algorithm.
344 external vocabulary: A set of vocabulary tables referenced by a URI (see 7.2.14).

345 fast infoset document: An XML infoset represented as specified in this Recommendation | International
Standard.

3.4.6 final vocabulary: The content of the vocabulary tables at the end of the creation or of the processing of a fast
infoset document.

347 information item: Each of the kinds of items that constitute an XML infoset.

348 initial vocabulary: The set of vocabulary tables established by information at the head of a fast infoset
document that optionally references an external vocabulary and optionally provides additional table entries.

34.9 name surrogate: A set of three vocabulary table indexes (the first two optional) that are used to represent a
qualified name (see 3.4.11).
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3.4.10 namespace-well-formed XML document: Either a W3C XML 1.0 document that is well-formed according
to W3C XML Namespaces 1.0, or a W3C XML 1.1 document that is well-formed according to W3C XML
Namespaces 1.1.

34.11 qualified name: The set consisting of the [prefix], [namespace name], and [local name] properties of an element
information item or attribute information item.

3.4.12 restricted alphabet: An ordered set of distinct ISO/IEC 10646 characters, which permits a compact encoding
of any character string that consists entirely of characters from that set.

3.4.13 vocabulary tableindex: A positive integer value identifying an entry in a vocabulary table.

3.4.14 vocabulary tables: A set of conceptual tables (typically, but not necessarily, dynamically constructed)
associated with a fast infoset document, which contain character strings or other information, and support the use of
typically-small positive integer values (vocabulary table indexes) identifying their entries.

NOTE — Examples of vocabulary tables are those containing character strings that are the [local name] property of attribute or

element information items, or character strings corresponding to sequences of character information items that are members of the
[children] property of element information items.

34.15 XML declaration: The UTF-8 encoding of a specified character string (see also 12.3) that may be included at
the beginning of a fast infoset document to identify the encoding as a fast infoset document and to distinguish it from a
W3C XML 1.0 or W3C XML 1.1 document.

34.16 XML infoset: An abstract data set describing the information in a namespace-well-formed XML document,
as specified in W3C XML Information Set.

34.17 XML whitespace: One or more of the characters HORIZONTAL TABULATION (9), LINE FEED (10),
CARRIAGE RETURN (13), or SPACE (32) of Unicode.

NOTE — These characters are those that match the production "S" in both W3C XML 1.0 and W3C XML 1.1 (see W3C
XML 1.0, 2.3 and W3C XML 1.1, 2.3). The characters NEXT LINE (133) and LINE SEPARATOR (8232), which may occur in
a namespace-well-formed W3C XML 1.1 document (see W3C XML 1.1, 2.11), are converted to LINE FEED characters by end-
of-line handling (see W3C XML 1.1, 2.11). If those characters occur in an XML infoset generated from a namespace-well-
formed W3C XML 1.1 document, they are not XML whitespace.

4 Abbreviations
For the purposes of this Recommendation | International Standard, the following abbreviations apply:
ASN.1 Abstract Syntax Notation One
BMP Basic Multilingual Plane
ECN Encoding Control Notation
MIME Multipurpose Internet Mail Extensions
UBL Universal Business Language
URI Uniform Resource Identifier
UTF-8 Universal Transformation Function 8-bit (see ISO/IEC 10646, Annex D)
UTF-16BE  Universal Transformation Function 16-bit Big Endian (see Unicode, 2.6)
UuID Universally Unique Identifier
XML eXtensible Markup Language
5 Notation
51 This Recommendation | International Standard uses the ASN.1 notation defined by ITU-T Rec. X.680 |

ISO/TEC 8824-1 for the formal definition of data types whose encodings are fast infoset documents.

NOTE - Clause 12 specifies the application of ITU-T Rec. X.692 | ISO/IEC 8825-3 to the ASN.1 type definitions, providing the
bit-level encoding of a fast infoset document.

52 In this Recommendation | International Standard, bold Courier is used for ASN.1 notation and bold Arial is
used for W3C XML syntax and for the names of information items of the XML Information Set.

53 The names of information items' properties are in bold Arial and enclosed between square brackets (for
example, [children]).
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54 The names of categories of character strings (see 8.4.2) and the names of categories of qualified names
(see 8.5.4) are in UPPERCASE.

55 In this Recommendation | International Standard, bit positions within an octet are specified using the
terminology first bit, second bit, etc., to eighth bit, where the first bit is the most significant bit of the octet, and the
eighth bit is least significant bit of the octet.

6 Principles of vocabulary table construction and use

6.1 Vocabulary tables are conceptual tables mapping a vocabulary table index into a vocabulary table entry.

NOTE — The representation of vocabulary tables in computer memory is not defined, nor is the means by which an
implementation maps a vocabulary table index into a vocabulary table entry for that table.

6.2 The creator of a fast infoset document from an XML infoset determines the contents of the vocabulary tables.

6.3 In the most general case, the head of a fast infoset document can reference a set of vocabulary tables (an
external vocabulary), followed by the specification of additions to those vocabulary tables to form the initial vocabulary
for this fast infoset document. Further additions to the vocabulary tables occur during the creation and during the
processing of a fast infoset document, so that they incrementally grow to form the final vocabulary tables for that
document.

6.4 Some vocabulary tables incrementally grow from an initial vocabulary to a final vocabulary during the
creation and during the processing of a fast infoset document, and therefore have the word "dynamic" in the name of the
vocabulary table. There are no mechanisms for entries to be removed from any table.

6.5 Vocabulary table indexes are implicitly assigned. The first entry to any vocabulary table has a vocabulary
table index of one, and each subsequent entry to that table has the next higher integer value for the vocabulary table
index. Where this Recommendation | International Standard specifies that something is to be added to a vocabulary
table, this implies that the next available vocabulary table index shall be assigned.

NOTE — Vocabulary table indexes start at one and not zero because the value zero (when permitted) has the special meaning of
"empty character string" in a field that might otherwise hold a vocabulary table index.

6.6 In order to support this implicit assignment of vocabulary table indexes, the conceptual order of processing
the components (at any depth) of a fast infoset document is fully-defined (see 8.1).
NOTE — This order is the same as the order of the encodings of the components in a fast infoset document. It does not necessarily
imply that the semantics carried by the document is processed in this order. The order is defined solely for the purposes of

ensuring that the same vocabulary table index is assigned for any given vocabulary table entry by both the creator and the
processor of a fast infoset document.

6.7 Vocabulary tables are used for many purposes (see clause 8), but their primary function is to enable the use of
a vocabulary table index instead of a vocabulary table entry, where such indexes are smaller (and may be faster to
process) than the table entry. A number of built-in entries for some vocabulary tables are specified in clause 9. These
entries are always implicitly present in these vocabulary tables, with the vocabulary table indexes specified in clause 9.

6.8 For some categories of character string, the creator of a fast infoset document has the option of adding or not
adding a string to a vocabulary table, depending on the expected (or known) number of occurrences of that character
string in the XML infoset.

6.9 The precise form and meaning of vocabulary table entries is specified in clause 8, but they are in most cases
variable length character strings, often short, but potentially as large as 2°* octets.

6.10 A conforming creator of a fast infoset document is required to do all the additions to the vocabulary tables as
specified in 7.13.7, 7.14.6, 7.14.7, and 7.16.7. This ensures that the number of vocabulary table entries in each
vocabulary table never exceeds 2.

NOTE — A vocabulary table entry may equal one or more other vocabulary table entries. This is in order to allow efficient

creation of fast infoset documents. However, duplicate entries will decrease the efficiency of transfer. A processor is not affected
by duplicate entries.

6.11 A conforming processor of a fast infoset document is required to do all the additions to the vocabulary tables
as specified in 7.13.8, 7.14.11, and 7.16.8. This ensures that the restriction of 6.10 a has not been violated.
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7 ASN.1 type definitions

7.1 General

711 This Recommendation | International Standard specifies a set of ASN.1 types supporting a representation of
the XML Information Set. The root type of this set of types is the Document type.

7.1.2 Some restrictions are imposed on the content of the XML infosets and some simplifications are made in the
representation (see clause 11) in order to improve the usability of the specification and the efficiency of the encodings
produced with it.

NOTE — An XML infoset that does not meet those restrictions cannot be represented as a fast infoset document, nor can it
normally be represented as a namespace-well-formed XML document.

713 For each kind of information item specified in W3C XML Information Set, a corresponding ASN.1 type
definition is provided in this Recommendation | International Standard. This type definition is always a sequence type,
with components corresponding to the properties of the information item.

714

7.15 In some cases, the value of a property that is not included in the ASN.1 type definitions can be determined
from the value of other properties of the same or other information items that are included. In these cases, the omission
of that property simplifies the representation with no loss of information. There are, however, a few cases in which the
value of a property that is not included cannot be determined from other properties. In all such cases, the omission of
that property is a simplification that does not limit the utility of the specification for most practical use cases.

716

Certain properties of information items are not included in the ASN.1 type definitions (see 11.4).

Clause 12 specifies the encoding of the Document type.

7.2 The Document type

721 The Document type is:

Document ::= SEQUENCE {
additional-data SEQUENCE (SIZE(l..one-meg)) OF
additional-datum SEQUENCE {

id URI,
data NonEmptyOctetString } OPTIONAL,
initial-vocabulary SEQUENCE {
external-vocabulary URI OPTIONAL,
restricted-alphabets SEQUENCE (SIZE(1..256)) OF

NonEmptyOctetString OPTIONAL,
encoding-algorithms SEQUENCE
NonEmptyOctetString OPTIONAL,
prefixes SEQUENCE
NonEmptyOctetString OPTIONAL,
namespace-names SEQUENCE
NonEmptyOctetString OPTIONAL,

(SIZE(1..256)) OF
(SIZE(1. .one-meg)) OF

(SIZE(1l. .one-meg)) OF

local-names SEQUENCE (SIZE(l..one-meg)) OF
NonEmptyOctetString OPTIONAL,

other-ncnames SEQUENCE (SIZE(l..one-meg)) OF
NonEmptyOctetString OPTIONAL,

other-uris SEQUENCE (SIZE(l..one-meg)) OF

NonEmptyOctetString OPTIONAL,
attribute-values SEQUENCE (SIZE(l..one-meg)) OF
EncodedCharacterString OPTIONAL,
content-character-chunks SEQUENCE (SIZE(l..one-meg)) OF
EncodedCharacterString OPTIONAL,
other-strings SEQUENCE (SIZE(l..one-meg)) OF
EncodedCharacterString OPTIONAL,
element-name-surrogates SEQUENCE (SIZE(l..one-meg)) OF
NameSurrogate OPTIONAL,
attribute-name-surrogates SEQUENCE (SIZE(l..one-meg)) OF
NameSurrogate OPTIONAL }
(CONSTRAINED BY {
-- If the initial-vocabulary component is present, at least
-- one of its components shall be present -- }) OPTIONAL,
SEQUENCE (SIZE(1l..MAX)) OF
Notation OPTIONAL,
SEQUENCE (SIZE(1l..MAX)) OF
UnparsedEntity OPTIONAL,

notations

unparsed-entities

ITU-T Rec. X.891 95/2005)

Copyright International Telecommunication Union/ITU Telcommunication Secl

Provided by IHS Markit under license with ITU-T

No reproduction or networking permitted without license from IHS

Full document details: ITU-T X.8912005

Licensee=/, User=,
Not for Resale,

Documents

Document Sharing Hub


http://www.avadocuments.com/doc/itu-t-x-891-2005
http://www.avadocuments.com/doc/itu-t-x-891-2005

ISO/IEC 24824-1:2005 (E)

character-encoding-scheme NonEmptyOctetString OPTIONAL,

standalone BOOLEAN OPTIONAL,
version NonIdentifyingStringOrIndex OPTIONAL
-- OTHER STRING category --,
children SEQUENCE (SIZE(0..MAX)) OF
CHOICE {
element Element,
processing-instruction ProcessingInstruction,
comment Comment,

document-type-declaration DocumentTypeDeclaration }}

where the value one-meg is:
one-meg INTEGER ::= 1048576 -- Two to the power 20
The NonEmptyOctetString type is:
NonEmptyOctetString ::= OCTET STRING (SIZE(l..four-gig))

where the value four-gig is:

four-gig INTEGER ::= 4294967296 -- Two to the power 32

The URIT type is:

URI ::= NonEmptyOctetString
7.2.2 The EncodedCharacterString, NameSurrogate, Notation, UnparsedEntity,
NonIdentifyingStringOrIndex, Element, ProcessingInstruction, Comment, and

DocumentTypeDeclaration types are defined in 7.17, 7.15, 7.11, 7.10, 7.14, 7.3, 7.5, 7.8, and 7.9 respectively.
723 The URT type shall be a URI as specified in IETF RFC 2396.

724 The component restricted-alphabets of initial-vocabulary (if present) shall carry one or more
character strings, each holding the characters of a restricted alphabet. Each character string shall contain at least two
characters, and all characters in the character string shall be distinct.

NOTE — The use of a restricted alphabet to optimize encodings of character strings is specified in 7.17.6.

725 The component encoding-algorithms of initial-vocabulary (if present) shall carry one or more URIs
each identifying an encoding algorithm.
NOTE — There are built-in encoding algorithms defined in this Recommendation | International Standard (see clause 10), with
specified vocabulary table indexes, but it is out of the scope of this Recommendation | International Standard to define further
encoding algorithms and their associated URIs, nor is the means of defining such algorithms determined here. The information
needed to define an encoding algorithm is specified in 8.3.3.

7.2.6 The Document type represents the document information item of an XML infoset. Since all other information
items in an XML infoset are either properties of this information item or properties of an item that is a child or
descendant of this item (at any depth), each Document represents a complete XML infoset.

NOTE — Each Document without a reference to an external vocabulary (see 7.2.13) also defines a final vocabulary that can be
used as the external vocabulary of some other fast infoset document.

7.2.7 The additional-data component (if present) shall carry one or more additional-datum components to
permit additional mechanisms for the processing of a fast infoset document.

NOTE 1 — An example would be data that enables a processor to access parts of a fast infoset document without requiring the
processing of the whole document. The form of such data is not standardized.

NOTE 2 — The number of additional-datum components is restricted to 2% components (see 7.2.1).

7.2.8 Each additional-datum shall consist of:

a) the id component (a value of the URT type); the URI shall reference a specification that defines the form
and semantics of the data component; and
NOTE — The form of the additional-datum may be specified as an abstract type in conjunction with an encoding
rule, or by any other suitable means.

b) the data component, which is an octet string that holds the additional processing data.

729 The use of an additional-data component is subject to the following:

a) an additional-datum component can be ignored by a processor unless the URI is recognized and the
additional processing is considered relevant for the activity of that processor;

b) a processor that ignores all additional-datum components is nonetheless capable of generating an
XML infoset that is equivalent to the XML infoset used to generate the fast infoset docuﬁent.
ocuments
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7210 Multiple additional-datum components with the same URI may be present, and will be processed in
accordance with the specification associated with the URIL

7.211 The initial-vocabulary component provides data that (together with some built-in table entries)
completely determines the initial content of the restricted alphabet table (see 8.2), the encoding algorithm table
(see 8.3), the dynamic string tables (see 8.4), and the dynamic name tables (see 8.5) of this fast infoset document (the
initial vocabulary of the fast infoset document). An initial vocabulary consists of the following data:

a) an ordered set of restricted alphabets (see 8.2.2), containing at least the built-in restricted alphabets (see
clause 9);

b) an ordered set of encoding algorithms (see 8.3.2), containing at least the built-in encoding algorithms
(see clause 10);

c) eight independent ordered sets of character strings, corresponding to the eight categories of character
strings specified in this Recommendation | International Standard (see 8.4.2), with each set containing
zero or more character strings of a single category; and

d) two independent ordered sets of name surrogates (see 8.5.2), corresponding to the two categories of
qualified names specified in this Recommendation | International Standard (see 8.5.4), with each set
containing zero or more name surrogates of a single category.

NOTE - An initial vocabulary cannot be totally empty, because it always contains (at least) the built-in restricted alphabets and
the built-in encoding algorithms. However, it would not be unusual for a fast infoset document to have an initial vocabulary that
contains only that data, as the decision (by the creator of a fast infoset document) on how to use the initial-vocabulary
component is implementation-dependent, and some implementations may choose to add all vocabulary table entries dynamically
(within the body of the fast infoset document).

7.2.12  The initial vocabulary of the fast infoset document shall be determined as follows:

a) Ifthe initial-vocabulary component is absent, then the initial vocabulary shall consist solely of the
built-in table entries specified in 7.2.21, 7.2.22, and clauses 9 and 10.

b) If the initial-vocabulary component is present, and the external-vocabulary component is
absent, then the initial vocabulary shall consist of the built-in table entries specified in 7.2.21, 7.2.22, and
clauses 9 and 10, with the added table entries (if any) determined by 7.2.16.

c) If the initial-vocabulary component is present, and the external-vocabulary component is
present, then the initial vocabulary shall consist of the final vocabulary identified by the
external-vocabulary component as specified in 7.2.13 and 7.2.14, with the added vocabulary table
entries (if any) determined by 7.2.16.

7.213 The external-vocabulary component identifies a final vocabulary using one of the mechanisms specified
in 7.2.14. The URI type (see 7.2.1) determines the final vocabulary to be used as the external vocabulary in one of three
ways (see 7.2.14).

NOTE — This Recommendation | International Standard does not specify any external vocabularies and any URIs that reference

external vocabularies. Such external vocabularies and URIs can be defined by any authority able to allocate those URIs, and may
be privately agreed or may be the subject of standardization.

7.2.14  An external vocabulary can be specified in one of three ways:
a) as the final vocabulary of a fast infoset document, which shall not itself reference an external
vocabulary; or

NOTE 1 — It is an implementation matter whether the final vocabulary is stored locally or whether only the fast
infoset document is stored and the final vocabulary is generated by processing it.

NOTE 2 — The restriction that the final vocabulary of a fast infoset document with a reference to an external
vocabulary cannot itself be used as an external vocabulary is imposed in order to simplify implementation and
avoid circularity of references.

b) as a namespace-well-formed XML document, which is conceptually processed as follows:
1) the XML infoset of the namespace-well-formed XML document shall be determined; and

2) the fast infoset document for this XML infoset shall be created as specified in this
Recommendation | International Standard, but it shall have no initial-vocabulary, the
add-to-table component of the NonIdentifyingStringOrIndex (see 7.14) shall always be set
to TRUE and multiple identical character strings shall not be present in any string table; and

3) the final vocabulary of this fast infoset document becomes the external vocabulary; or

NOTE 3 — It is an implementation matter whether the final vocabulary is stored locally or whether only the XML
document is stored and the final vocabulary generated by processing it.
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c) asa set of vocabulary tables specified using any other sufficiently precise mechanism or text, which shall
include the built-in table entries of clauses 9 and 10 (with the vocabulary table indexes specified by those
clauses).

NOTE 4 — It is outside the scope of this Recommendation | International Standard to specify a notation for the
definition of vocabulary tables.

NOTE 5 — The requirement to include the built-in table entries when this mechanism is used ensures that all
vocabulary tables include the built-in table entries.

7.2.15 For an external vocabulary specified according to 7.2.14 ¢, all string and name table entries, except those in
the PREFIX table and NAMESPACE NAME table, shall be assigned consecutive indexes starting from 1. The PREFIX
table and NAMESPACE NAME table entries shall be assigned consecutive indexes starting from 2. All restricted
alphabets other than those that are built-in shall be assigned consecutive indexes starting from 16. All encoding
algorithms other than those that are built-in shall be assigned consecutive indexes starting from 32.

7.2.16 Each NonEmptyOctetString, EncodedCharacterString, and NameSurrogate (if any) that is present in
any of the remaining components of the initial-vocabulary shall be added in order (see 8.1) to a vocabulary table,
as specified in Table 1.

Table 1 —Mapping of component identifiersto vocabulary tables

Component identifier ASN.1typeof theentry Vocabulary table (see clause 8)
restricted-alphabets NonEmptyOctetString The restricted alphabet table (see 8.2)
encoding-algorithms NonEmptyOctetString The encoding algorithm table (see 8.3)
prefixes NonEmptyOctetString The PREFIX table (see 8.4)
namespace-names NonEmptyOctetString The NAMESPACE NAME table (see 8.4)
local-names NonEmptyOctetString The LOCAL NAME table (see 8.4)
other-ncnames NonEmptyOctetString The OTHER NCNAME table (see 8.4)
other-uris NonEmptyOctetString The OTHER URI table (see 8.4)
attribute-values EncodedCharacterString The ATTRIBUTE VALUE table (see 8.4)
content-character-chunks EncodedCharacterString The CONTENT CHARACTER CHUNK
table (see 8.4)
other-strings EncodedCharacterString The OTHER STRING table (see 8.4)
element-name-surrogates NameSurrogate The ELEMENT NAME table (see 8.5)
Attribute-name-surrogates NameSurrogate The ATTRIBUTE NAME table (see 8.5)

7.217 A value of the NonEmptyOctetString type shall carry the UTF-8 encoding (see ISO/IEC 10646, Annex D)
of a character string.

7.2.18 The restricted alphabet table and the encoding algorithm table in an initial vocabulary shall have at most
256 entries. All the other tables shall have at most 2%° entries.
NOTE - The restriction on the number of entries is to ensure common upper bounds for table indexes. The restriction also

applies if table entries are added dynamically (see 7.13.7, 7.14.6, 7.14.7 and 7.16.7). These restrictions do not prevent the
encoding of any XML infoset as a fast infoset document.

7.2.19 The built-in restricted alphabets have vocabulary table indexes between 1 and 2 (see clause 9). The
vocabulary table indexes of the restricted alphabets in the restricted-alphabets component of
initial-vocabulary (if present) shall be assigned as follows:

a) if there is no external vocabulary, or the external vocabulary contains only built-in restricted alphabets,
then the indexes shall be assigned starting from 16;

b) otherwise, the indexes shall be assigned starting from one plus the highest restricted alphabet index in the
external vocabulary.

NOTE - This means that vocabulary table indexes of 3 to 15 are not used. These values are reserved for future versions of this
Recommendation | International Standard.

7.2.20 The built-in encoding algorithms have vocabulary table indexes between 1 and 10 (see clause 10). The
vocabulary table indexes of the encoding algorithms in the encoding-algorithms component of
initial-vocabulary (if present) shall be assigned as follows:

a) if there is no external vocabulary, or the external vocabulary contains only built-in encoding algorithms,
then the indexes shall be assigned starting from 32;
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b) otherwise, the indexes shall be assigned starting from one plus the highest encoding algorithm index in
the external vocabulary.

NOTE - This means that vocabulary table indexes of 11 to 31 are not used. These values are reserved for future versions of this
Recommendation | International Standard.

7221 The PREFIX table shall have a built-in prefix entry of "xml", assigned an index of 1. The vocabulary table
indexes of the prefixes in the prefixes component of initial-vocabulary (if present) shall be assigned as follows:

a) if there is no external vocabulary, or the external vocabulary contains only the built-in prefix entry, then
the indexes shall be assigned starting from 2;

b) otherwise, the indexes shall be assigned starting from one plus the highest prefix index in the external
vocabulary.

7.222 The NAMESPACE NAME table shall have a built-in namespace name entry of:
http://www.w3.org/XML/1998/namespace

This shall be assigned an index of 1.

7.2.23  The vocabulary table indexes of the namespace names in the namespace-names component of
initial-vocabulary (if present) shall be assigned as follows:

a) if there is no external vocabulary, or the external vocabulary contains only the built-in namespace name
entry, then the indexes shall be assigned starting from 2;

b) otherwise, the indexes shall be assigned starting from one plus the highest namespace name index in the
external vocabulary.

7.2.24  The component notations represents the [notations] property of the document information item. The type of
this component is a sequence-of type, even though the [notations] property is specified in W3C XML Information Set as
an unordered set (of notation information items).

NOTE — Here and elsewhere, a sequence-of type is used rather than a set-of type because the latter does not satisty the need for a
strict ordering of all the components of a fast infoset document (see 8.1).

7.225 The component unparsed-entities represents the [unparsed entities] property of the document information
item. The type of this component is a sequence-of type, even though the [unparsed entities] property is specified
in W3C XML Information Set as an unordered set (of unparsed entity information items).

7.226 The component character-encoding-scheme represents the [character encoding scheme] property of the
document information item. The type of this component is NonEmptyOctetString and a value of this component shall
carry the UTF-8 encoding (see ISO/IEC 10646, Annex D) of the [character encoding scheme] property. The absence of
this component in an abstract value of the Document type indicates that the [character encoding scheme] property has a
value of "UTF-8".
NOTE — The support of the [character encoding scheme] property enables round-tripping of XML documents to and from fast
infoset documents with no change of character encoding scheme. A creator of a fast infoset document from an XML document
may encode the [character encoding scheme] property obtained from the encoding declaration of the XML document

(see W3C XML 1.0, 4.3.1 and W3C XML 1.1, 4.3.1). A processor of a fast infoset document can use the component
character-encoding-scheme (if present) if it wishes to produce the original encoding.

7.2.27 The component standalone represents the [standalone] property of the document information item. The
abstract value TRUE represents the value yes of this property and the abstract value FALSE represents the value no. The
absence of this component in an abstract value of the Document type indicates that the [standalone] property has no
value.

7.228 The component version represents the [version] property of the document information item. The type of this
component is NonIdentifyingStringOrIndex (see 7.14), representing here a character string of the OTHER
STRING category. The absence of this component in an abstract value of the Document type indicates that the [version]
property has no value.

7.2.29 The component children represents the [children] property of the document information item. Exactly one of
the items of the sequence-of (at any position) shall use the alternative element of the choice type, and at most one of
the items (at any position) shall use the alternative document-type-declaration. Each of the other items (if any)
shall use either the alternative processing-instruction or the alternative comment.

7.2.30 The [document element] property of the document information item is not included in the Document type. The
value of this property is always the one and only element information item that is a member of the [children] property of
the document information item.
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7231 The [base URI] property of the document information item is not included in the Document type and is not
supported in this Recommendation | International Standard.

7.2.32  The [all declarations processed] property of the document information item is not included in the Document
type, and is assumed to have the value true (see 11.3).

7.3 The Element type

731 The Element type is:

Element ::= SEQUENCE {

namespace-attributes SEQUENCE (SIZE(1l..MAX)) OF
NamespaceAttribute OPTIONAL,
qualified-name QualifiedNameOrIndex
-- ELEMENT NAME category --,
attributes SEQUENCE (SIZE(1l..MAX)) OF
Attribute OPTIONAL,
children SEQUENCE (SIZE(0..MAX)) OF
CHOICE {
element Element,
processing-instruction ProcessingInstruction,
unexpanded-entity-reference UnexpandedEntityReference,
character-chunk CharacterChunk,
comment Comment }}

7.3.2 The NameSpaceAttribute, QualifiedNameOrIndex, Attribute, ProcessingInstruction,
UnexpandedEntityReference, CharacterChunk, and Comment types are defined in 7.12, 7.16, 7.4, 7.5, 7.6, 7.7,
and 7.8 respectively.

733 The Element type represents the element information item of the XML Information Set.

734 The component namespace-attributes represents the [namespace attributes] property of the element
information item. The type of this component is a sequence-of type, even though the [namespace attributes] property is
specified in W3C XML Information Set as an unordered set (of attribute information items).
NOTE — The type of the component of the sequence-of is NamespaceAttribute (rather than Attribute), even though the
[namespace attributes] property of the element information item is specified in W3C XML Information Set as a set of attribute
information items. In a restricted XML infoset (see 11.3), the properties of a namespace information item can be determined from
the properties of an attribute information item representing a namespace attribute. The reverse is only partially true, but this

limitation is considered acceptable for the expected uses of this Recommendation | International Standard. (See also the note
in7.2.24.)

735 The component qualified-name represents the qualified name (see 3.4.11) of the element information item
(that is, the set consisting of the [prefix], [namespace name], and [local name] properties of this information item). The
type of this component is QualifiedNameOrIndex (see 7.16), representing here a qualified name of the ELEMENT
NAME category.

7.3.6 The component attributes represents the [attributes] property of the element information item. The type of
this component is a sequence-of type, even though the [attributes] property is specified in W3C XML Information Set as
an unordered set (of attribute information items).

7.3.7 The component children represents the [children] property of the element information item. When two or
more adjacent children are character information items, a single CharacterChunk item may be used to represent those
adjacent character information items.

NOTE - If there is a sequence of N adjacent characters among the children of an element information item, then any grouping of

those N characters into a series of consecutive character chunks is allowed. However, it is expected that the creator of a fast
infoset document will make each character chunk as large as possible in order to produce efficient encodings.

7.3.8 The [in-scope namespaces] property of the element information item is not included in the Element type.

NOTE - In a restricted XML infoset (see 11.3), the [in-scope namespaces] property of an element information item can be
determined from the [namespace attributes] property of the element information item, together with the [namespace attributes]
property of all the element information items (if any) that contain (directly or indirectly) that element information item.

7.3.9 The [base URI] property of the element information item is not included in the Element type and is not
supported in this Recommendation | International Standard.

7.3.10  The [parent] property of the element information item is not included in the Element type. The value of this
property, for any given element information item, is the document or element information item that contains that
information item as a member of its [children] property.
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7.4 Theattribute type

74.1 The Attribute type is:

Attribute ::= SEQUENCE {

qualified-name QualifiedNameOrIndex

-- ATTRIBUTE NAME category --,
normalized-value NonIdentifyingStringOrIndex

-- ATTRIBUTE VALUE category -- }

7.4.2 The QualifiedNameOrIndex and NonIdentifyingStringOrIndex types are defined in 7.16 and 7.14
respectively.

74.3 The Attribute type represents the attribute information item of the XML Information Set.

144 The component qualified-name represents the qualified name (see 3.4.11) of the attribute information item
(that is, the set consisting of the [prefix], [namespace name], and [local name] properties of this information item). The
type of this component is QualifiedNameOrIndex (see 7.10), representing here a qualified name of the ATTRIBUTE
NAME category.

745 The component normalized-value represents the [normalized value] property of the attribute information
item. The type of this component is NonIdentifyingStringOrIndex (see 7.14), representing here a character string
of the ATTRIBUTE VALUE category.

7.4.6 The length of the character string assigned to normalized-value cannot be greater than 2°%.

NOTE - This restriction is implied by the ASN.1 definition, which is designed for optimization of the encodings and for
simplicity of implementation (see also 11.3 j).

1.4.7 The [specified] property of the attribute information item is not included in the Attribute type.
7.4.8 The [attribute type] property of the attribute information item is not included in the Attribute type.

7.4.9 The [references] property of the attribute information item is not included in the Attribute type.

NOTE — In a restricted XML infoset (see 11.3), the [references] property of an attribute information item can be determined from
the [normalized value] property of the attribute information item, together with the properties of other information items in the XML
infoset.

7.4.10 The [owner element] property of the attribute information item is not included in the Attribute type. The
value of this property, for any given attribute information item, is the element information item that contains that
information item as a member of its [attributes] property.

75 The ProcessingInstruction type

751 The ProcessingInstruction type is:

ProcessingInstruction ::= SEQUENCE {
target IdentifyingStringOrIndex
-- OTHER NCNAME category --,
content NonIdentifyingStringOrIndex

-- OTHER STRING category -- }

75.2 The IdentifyingStringOrIndex and NonIdentifyingStringOrIndex types are defined in 7.13
and 7.14 respectively.

7.5.3 The ProcessingInstruction type represents the processing instruction information item of the XML
Information Set.

754 The component target represents the [target] property of the processing instruction information item. The type
of this component is IdentifyingStringOrIndex (see 7.13), representing here a character string of the OTHER
NCNAME category.

755 The component content represents the [content] property of the processing instruction information item. The
type of this component is NonIdentifyingStringOrIndex (see 7.14), representing here a character string of the
OTHER STRING category.

75.6 The length of the character string assigned to content cannot be greater than 2°%.

NOTE - This restriction is implied by the ASN.1 definition, which is designed for optimization of the encodings and for
simplicity of implementation (see also 11.3 j).
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75.7 The [notation] property of the processing instruction information item is not included in the
ProcessingInstruction type.
NOTE — In a restricted XML infoset (see 11.3), the [notation] property of a processing instruction information item can be

determined from the [target] property of the processing instruction information item together with the [notations] property of the
document information item.

7.5.8 The [parent] property of the processing instruction information item is not included in the
ProcessingInstruction type. The value of this property, for any given processing instruction information item, is the
document, element, or document type definition information item that contains that information item as a member of its
[children] property.

7.6 The UnexpandedEntityReference type

7.6.1 The UnexpandedEntityReference type is:

UnexpandedEntityReference ::= SEQUENCE {
name IdentifyingStringOrIndex
-- OTHER NCNAME category --,
system-identifier IdentifyingStringOrIndex OPTIONAL
-- OTHER URI category --,
public-identifier IdentifyingStringOrIndex OPTIONAL
-- OTHER URI category -- }

?.6.2 The IdentifyingStringOrIndex type is defined in 7.13.

7.6.3 The UnexpandedEntityReference type represents the unexpanded entity reference information item of the
XML Information Set.

764 The component name represents the [name] property of the unexpanded entity reference information item. The
type of this component is IdentifyingStringOrIndex (see 7.13), representing here a character string of the OTHER
NCNAME category.

7.6.5 The component system-identifier represents the [system identifier] property of the unexpanded entity
reference information item. The type of this component is IdentifyingStringOrIndex (see 7.13), representing here a
character string of the OTHER URI category. The absence of this component in an abstract value of the
UnexpandedEntityReference type indicates that the [system identifier] property has no value.

7.6.6 The component public-identifier represents the [public identifier] property of the unexpanded entity
reference information item. The type of this component is IdentifyingStringOrIndex (see 7.13), representing here a
character string of the OTHER URI category. The absence of this component in an abstract value of the
UnexpandedEntityReference type indicates that the [public identifier] property has no value.

7.6.7 The [declaration base URI] property of the unexpanded entity reference information item is not included in the
UnexpandedEntityReference type and is not supported in this Recommendation | International Standard.

7.6.8 The [parent] property of the unexpanded entity reference information item is not included in the
UnexpandedEntityReference type. The value of this property, for any given unexpanded entity reference information
item, is the element information item that contains that information item as a member of its [children] property.

1.7 The characterChunk type

7.7.1 The CharacterChunk type is:

CharacterChunk ::= SEQUENCE {
character-codes NonIdentifyingStringOrIndex
-- CONTENT CHARACTER CHUNK category -- }

7.7.2 The NonIdentifyingStringOrIndex type is defined in 7.14.

7.7.3 The CharacterChunk type corresponds to the character information item, but represents a series of adjacent
character information items (members of the [children] of the parent element information item) rather than a single
character information item.

1.74 The number of character information items represented by a value of the CharacterChunk type shall not be
Zero.

7.7.5 The component character-codes represents the [character code] property of the (multiple) character
information item(s) in the chunk. The type of this component is NonIdentifyingStringOrIndex (see 7.14),
representing here a character string of the CONTENT CHARACTER CHUNK category.
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7.7.6 The length of the character string assigned to character-codes cannot be greater than 2°,

NOTE - This restriction is implied by the ASN.1 definition, which is designed for optimization of the encodings and for
simplicity of implementation. This restriction does not prevent the encoding of an element information item containing more than
232 character information items, because multiple chunks can be used.

1.7.7 The [element content whitespace] property of the character information item(s) is not included in the
CharacterChunk type.

7.7.8 The [parent] property of the character information item(s) is not included in the CharacterChunk type. The
value of this property, for any given character information item, is the element information item that contains that
information item as a member of its [children] property.

7.8 The Comment type
781 The Comment type is:

Comment ::= SEQUENCE {
content NonIdentifyingStringOrIndex -- OTHER STRING category --}

7.8.2 The NonIdentifyingStringOrIndex type is defined in 7.14.
7.8.3 The Comment type represents the comment information item of the XML Information Set.

7.84 The component content represents the [content] property of the comment information item. The type of this
component is NonIdentifyingStringOrIndex type (see 7.14), representing here a character string of the OTHER
STRING category.

7.85 The length of the character string assigned to content cannot be greater than 2°*

NOTE - This restriction is implied by the ASN.1 definition, which is designed for optimization of the encodings and for
simplicity of implementation (see also 11.3 j).

7.8.6 The [parent] property of the comment information item is not included in the Comment type. The value of this
property, for any given comment information item, is the document or element information item that contains that
information item as a member of its [children] property.

75.;9 The DocumentTypeDeclaration type

7.5'9.1 The DocumentTypeDeclaration type is:

DocumentTypeDeclaration ::= SEQUENCE {

system-identifier IdentifyingStringOrIndex OPTIONAL
-- OTHER URI category --,

public-identifier IdentifyingStringOrIndex OPTIONAL
-- OTHER URI category --,

children SEQUENCE (SIZE(0..MAX)) OF

ProcessingInstruction }
7.9.2 The IdentifyingStringOrIndex type is defined in 7.13.

7.9.3 The DocumentTypeDeclaration type represents the document type declaration information item of the XML
Information Set.

794 The component system-identifier represents the [system identifier] property of the document type
declaration information item. The type of this component is IdentifyingStringOrIndex (see 7.13), representing here
a character string of the OTHER URI category. The absence of this component in an abstract value of the
DocumentTypeDeclaration type indicates that the [system identifier] property has no value.

795 The component public-identifier represents the [public identifier] property of the document type declaration
information item. The type of this component is IdentifyingStringOrIndex (see 7.13), representing here a
character string of the OTHER URI category. The absence of this component in an abstract value of the
DocumentTypeDeclaration type indicates that the [public identifier] property has no value.

7.9.6 The component children represents the [children] property of the document type declaration information item.

79.7 The [parent] property of the document type declaration information item is not included in the
DocumentTypeDeclaration type. The value of this property, for any given document type declaration information
item, is the document information item that contains that information item as a member of its [children] property.
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7.10  TheUnparsedEntity type

7.10.1 The UnparsedEntity type is:

UnparsedEntity ::= SEQUENCE {

name IdentifyingStringOrIndex

-- OTHER NCNAME category --,
system-identifier IdentifyingStringOrIndex

-- OTHER URI category --,
public-identifier IdentifyingStringOrIndex OPTIONAL

-- OTHER URI category --,
notation-name IdentifyingStringOrIndex

-- OTHER NCNAME category -- }

7.10.2 The IdentifyingStringOrIndex type is defined in 7.13.
7.10.3 The UnparsedEntity type represents the unparsed entity information item of the XML Information Set.

7.10.4  The component name represents the [name] property of the unparsed entity information item. The type of this
component is IdentifyingStringOrIndex (see 7.13), representing here a character string of the OTHER NCNAME
category.

7105 The component system-identifier represents the [system identifier] property of the unparsed entity
information item. The type of this component is IdentifyingStringOrIndex (see 7.13), representing here a
character string of the OTHER URI category.

7.10.6 The component public-identifier represents the [public identifier] property of the unparsed entity
information item. The type of this component is IdentifyingStringOrIndex (see 7.13), representing here a
character string of the OTHER URI category. The absence of this component in an abstract value of the
UnparsedEntity type indicates that the [public identifier] property has no value.

7.10.7 The component notation-name represents the [notation name] property of the unparsed entity information
item. The type of this component is IdentifyingStringOrIndex (see 7.13), representing here a character string of
the OTHER NCNAME category.

7.10.8 The [declaration base URI] property of the unparsed entity information item is not included in the
UnparsedEntity type and is not supported in this Recommendation | International Standard.

7.10.9  The [notation] property of the unparsed entity information item is not included in the UnparsedEntity type.

NOTE — In a restricted XML infoset (see 11.3), the [notation] property of an unparsed entity information item can be determined
from the [notation name] property of the unparsed entity information item together with the [notations] property of the document
information item.

711  TheNotation type
7111 The Notation type is:

Notation ::= SEQUENCE {

name IdentifyingStringOrIndex

-- OTHER NCNAME category --,
system-identifier IdentifyingStringOrIndex OPTIONAL

-- OTHER URI category --,
public-identifier IdentifyingStringOrIndex OPTIONAL

-- OTHER URI category -- }

7112 The IdentifyingStringOrIndex type is defined in 7.13.
7.11.3 The Notation type represents the notation information item of the XML Information Set.

7114 The component name represents the [name] property of the notation information item. The type of this
component is IdentifyingStringOrIndex (see 7.13), representing here a character string of the OTHER NCNAME
category.

7115 The component system-identifier represents the [system identifier] property of the notation information
item. The type of this component is IdentifyingStringOrIndex (see 7.13), representing here a character string of
the OTHER URI category. The absence of this component in an abstract value of the Notation type indicates that the
[system identifier] property has no value.
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7.11.6 The component public-identifier represents the [public identifier] property of the notation information
item. The type of this component is IdentifyingStringOrIndex (see 7.13), representing here a character string of
the OTHER URI category. The absence of this component in an abstract value of the Notation type indicates that the
[public identifier] property has no value.

7.11.7 The [declaration base URI] property of the notation information item is not included in the Notation type and
not supported in this Recommendation | International Standard.
7.12  TheNamespaceAttribute type

7121 The NamespaceAttribute type is:

NamespaceAttribute ::= SEQUENCE {

prefix IdentifyingStringOrIndex OPTIONAL

-- PREFIX category --,
namespace-name IdentifyingStringOrIndex OPTIONAL

-- NAMESPACE NAME category -- }

7.12.2 The IdentifyingStringOrIndex type is defined in 7.13.

7.12.3 The NamespaceAttribute type represents an attribute information item that is a member of the [namespace
attributes] property of an element information item of the XML Information Set.

. NOTE — In the XML Information Set, both attributes and namespace attributes are attribute information items. In this
" Recommendation | International Standard, different types are used for optimization.

7.5[2.4 There are two types of namespace attributes in the XML Information Set:

a) default namespace declarations: the [prefix] property of the attribute information item has no value, and
the [local name] property is "xmins";

b) non-default namespace declarations: the [prefix] property of the attribute information item is "xmins", and
the [local name] property provides the prefix of the namespace declaration.

In both cases, the [normalized value] property of the attribute information item provides the namespace name of the
namespace declaration.

7.12.5 If the namespace attribute is a default namespace declaration (case a of 7.12.4), then the component prefix
shall be absent, otherwise (case b of 7.12.4) it shall be present, representing the [local name] property of the attribute
information item. The type of this component is IdentifyingStringOrIndex (see 7.13), representing here a
character string of the PREFIX category.

7.12.6 If the [normalized value] property of the attribute information item is an empty string, then the component
namespace-name shall be absent; otherwise, it shall be present, representing the [normalized value] property of the
attribute information item. The type of this component is IdentifyingStringOrIndex (see 7.13), representing here a
character string of the NAMESPACE NAME category.

7.12.7 The [namespace name] property of the attribute information item is always "http:/www.w3.0rg/2000/xmins/"
(see W3C XML Infoset) and is not included in the NamespaceAttribute type.

7.13 The IdentifyingStringOrIndex type

7.13.1 The IdentifyingStringOrIndex type is:

IdentifyingStringOrIndex ::= CHOICE {
literal-character-string NonEmptyOctetString,
string-index INTEGER (1..one-meg) }

7.13.2 The NonEmptyOctetString type and the one-meg value are defined in 7.2.1.

7.13.3 The IdentifyingStringOrIndex type represents a character string that carries identification information.

NOTE — Examples of such character strings are prefixes, namespace names, and local names of elements and attributes.

7.13.4  An abstract value of this ASN.1 type holds either a character string (of a given category) as a value of the
NonEmptyOctetString type, or the vocabulary table index of a character string (of a given category) in the
vocabulary table for that category of string (see 8.4.2), called the applicable string table.

NOTE 1 — The category of string is always specified in the associated text of earlier subclauses (see 7.5 to 7.12) whenever this
type is used.
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NOTE 2 — "Identifying" character strings are treated differently from "non-identifying" character strings (see 7.14). While a
non-identifying character string may be encoded in one of many encoding formats, all identifying character strings are encoded in
UTE-8. Also, while a non-identifying character string may or may not (as a creator's option) be added to the dynamic string table
(see 7.14.6), identifying character strings are always added to the dynamic string table (see 7.13.7).

7135 The literal-character-string, if present, shall carry the UTF-8 encoding (see ISO/IEC 10646,
Annex D) of the character string (see 7.13.4).

7.13.6 The string-index, if present, shall contain the vocabulary table index of any of the entries of the applicable
string table that are identical to the character string.

7.13.7 When creating an abstract value of this ASN.1 type (representing a given character string of a given
category), then if an identical character string exists in the current content of the applicable string table, the creator shall
perform either action a) or action b) below as an implementation option (but the first option should be selected, if
possible, as it produces the least number of indexes pointing to the same character string), otherwise (there is no
existing identical character string) the creator shall perform action b) below. Actions a) and b) are:

a) select the string-index alternative, and assign to string-index the vocabulary table index of any of
the existing entries that are identical to the character string;

b) select the 1literal-character-string alternative, assign the given character string to
literal-character-string, and add to the applicable string table an identical character string unless
that table already contains 2*° entries.

NOTE - The choice of performing action b) will result in more than one identical character string in the string table (if it does not
already contain 2% entries). This does not affect the later processing of character strings (see 7.13.8).

7.13.8  When processing an abstract value of this ASN.1 type representing a character string (of a given category),
the processor shall determine the character string represented by the abstract value as follows:

a) If the string-index alternative is present, then the character string represented by the abstract value
shall be the character string in the current content of the applicable string table whose vocabulary table
index is the value of string-index.

b) If the 1iteral-character-string alternative is present, then the character string represented by the
abstract value shall be the value of 1iteral-character-string, and an identical character string shall
be added to the applicable string table (but see 7.13.9), unless that table already contains 2*° entries.

NOTE - The choice of performing action b) will result in more than one identical character string in the string table (if it does not
already contain 2% entries). This does not affect the later processing of character strings (see 7.13.8).

7.13.9 If a processor is unable (for any reason including implementation-specific limits) to add a string to a
vocabulary table containing less than 2?° entries when such an addition is required by 7.13.8 b, it shall stop processing
the fast infoset document and shall issue an error.

7.14 TheNonIdentifyingStringOrIndex type

7141 The NonIdentifyingStringOrIndex type is:

NonIdentifyingStringOrIndex ::= CHOICE {
literal-character-string SEQUENCE {
add-to-table BOOLEAN,
character-string EncodedCharacterString },
string-index INTEGER (0..one-meg) }

7.14.2 The EncodedCharacterString type and the one-meg value are defined in 7.17 and 7.2.1 respectively.

7143 The NonIdentifyingStringOrIndex type represents a character string that does not carry identification
information.

NOTE — An example of such a character string is the value of an attribute.

7.14.4  An abstract value of the NonIdentifyingStringOrIndex type holds either a character string (of a given
category) as a value of the EncodedCharacterString type (see 7.17), or the vocabulary table index of a character
string of a given category in the vocabulary table for that category of string (see 8.4.2), called the applicable string
table.

NOTE — The category of string is always specified in the associated text of earlier clauses whenever this type is used.
7.145 The string-index, if present, shall either be zero (denoting a zero-length character string — see 7.14.6) or

shall contain the vocabulary table index of any of the entries in the applicable string table that are identical to the
character string.
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7.14.6  For a zero-length character string, the creator shall always use the string-index alternative with the integer
value zero. A processor shall treat such a value as representing a zero-length character string.

7.14.7 When creating an abstract value of the NonIdentifyingStringOrIndex type (representing a given
character string of a given category) of non-zero length, then if an identical character string exists in the current content
of the applicable string table, the creator shall perform either action a) or action b) below as an implementation option
(but the first option should be selected, if possible, as it produces the least number of indexes pointing to the same
character string), otherwise (there is no existing identical character string) the creator shall perform action b) below.
Actions a) and b) are:

a) select the string-index alternative and assign to string-index the vocabulary table index of any of
the existing entries that are identical to the character string;

b) select the literal-character-string alternative, assign the given character string to the
character-string component, and either:

1) add an identical character string to the applicable string table and set the add-to-table component
to TRUE (this action bl shall not be used if the applicable string table already contains 2*° entries);
or

NOTE 1 — If the applicable string table already contains 2% entries, then only action a or b2 is available.

2) setthe add-to-table component to FALSE.

NOTE 2 — The choice of performing action bl will result in more than one identical character string in the current
content. This does not affect the later processing of character strings (see 7.14.8).

7.14.8  When processing an abstract value of this ASN.1 type representing a character string of a given category, the
processor shall determine the character string represented by the abstract value as follows:

a) If the string-index alternative is present, then the character string represented by the abstract value
shall be the character string in the applicable string table whose vocabulary table index is the value of
string-index.

NOTE 1 — If the string-index exceeds the current size of that vocabulary table, the fast infoset document is in
c1ror.

b) If the literal-character-string alternative is present and the add-to-table component has the
value TRUE, then the character string represented by the abstract value shall be the value of the
character-string component. The processor shall add to the applicable string table an identical
character string (but see 7.14.12).

NOTE 2 — If the applicable string table already contains 2°° strings, the fast infoset document is in error.

c) If the literal-character-string alternative is present and the add-to-table component has the
value FALSE, then the character string represented by the abstract value shall be the value of the
character-string component.

7.14.9 If a processor is unable (for any reason including implementation-specific limits) to add a string to a
vocabulary table when such an addition is required by 7.14.8 b), it shall stop processing the fast infoset document and
shall issue an error.

7.15 TheNameSurrogate type

7.15.1 The NameSurrogate type is:

NameSurrogate ::= SEQUENCE {
prefix-string-index INTEGER (1. .one-meg) OPTIONAL,
namespace-name-string-index INTEGER (1. .one-meg) OPTIONAL,
local-name-string-index INTEGER (1. .one-meg) }

(CONSTRAINED BY {-- prefix-string-index shall only be present if
-- namespace-name-string-index is present --})

7.15.2 The one-meg value is defined in 7.2.1.

7.153 The NameSurrogate type holds three positive integers (the first two optional) forming a name surrogate
(see 8.5.2).

NOTE - This type occurs only in the initial-vocabulary component of the Document type.

7.154 The prefix-string-index (if present), namespace-name-string-index (if present), and local-name-
string-index shall be greater than zero and not greater than the number of entries in the PREFIX, NAMESPACE
NAME, and LOCAL-NAME tables of the initial vocabulary, respectively.
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NOTE - If the processor of a fast infoset document chooses not to check that this restriction is satisfied, security vulnerabilities
could result from further processing.

7155 The prefix-string-index shall be absent unless the namespace-name-string-index is present.

7.16 The QualifiedNameOrIndex type

7.16.1 The QualifiedNameOrIndex type is:

QualifiedNameOrIndex ::= CHOICE {
literal-qualified-name SEQUENCE {

prefix IdentifyingStringOrIndex OPTIONAL
-- PREFIX category --,
namespace-name IdentifyingStringOrIndex OPTIONAL
-- NAMESPACE NAME category --,
local-name IdentifyingStringOrIndex
-- LOCAL NAME category -- },
name-surrogate-index INTEGER (1..one-meg) }

7.16.2 The IdentifyingStringOrIndex type and the one-meg value are defined in 7.13 and 7.2.1 respectively.
7.16.3 The QualifiedNameOrIndex type represents a qualified name (see 3.4.11).

7.16.4  An abstract value of this ASN.1 type holds either three components corresponding to the prefix, namespace
name, and local name of a qualified name (of a given category), or the vocabulary table index of a name surrogate of a
given category in the vocabulary table for that category of qualified name (see 8.5.2), called the applicable name table.

NOTE - The category is always specified in the associated text of earlier clauses whenever this type is used.

7.16.5 The name-surrogate-index, if present, shall contain the vocabulary table index of a name surrogate in the
applicable name table.

7.16.6 If the namespace-name is absent, then the prefix shall also be absent.

7.16.7 When creating an abstract value of this ASN.1 type representing a given qualified name (of a given category),
a creator shall perform the actions specified in the following subclauses.

7.16.7.1 The following conditions shall be evaluated in order:

a) either the qualified name has no prefix or the prefix of the qualified name exists in the current content of
the PREFIX table;

b) either the qualified name has no namespace name or the namespace name of the qualified name exists in
the current content of the NAMESPACE NAME table;

¢) the local name of the qualified name exists in the current content of the LOCAL NAME table;

d) the first three conditions are all satisfied and a name surrogate (see 8.5), consisting of the vocabulary
table index(es) of the prefix (if any), namespace name (if any), and local name, exists in the current
content of the applicable name table.

7.16.7.2 If all the conditions above are satisfied, then the name - surrogate-index alternative shall be selected, and
shall be set to the vocabulary table index of the name surrogate determined in 7.16.7.1 d in the applicable name table,
completing the procedures of 7.16.7.

7.16.7.3 Otherwise, the literal-qualified-name alternative shall be selected, and its components shall be
assigned as follows:

a) if the qualified name has no prefix, then the prefix component shall be absent, otherwise the prefix
shall be assigned to the prefix component by applying 7.13.7 with the restriction that action 7.13.7 b)
shall not be performed if an identical character string exists in the current content of the applicable string
table. The type of this component is IdentifyingStringOrIndex (see 7.13), representing here a
character string of the PREFIX category;

b) if the qualified name has no namespace name, then the namespace-name component shall be absent,
otherwise the namespace name shall be assigned to the namespace-name component by applying 7.13.7
with the restriction that action 7.13.7 b) shall not be performed if an identical character string exists in
the current content of the applicable string table. The type of this component is
IdentifyingStringOrIndex (see 7.13), representing here a character string of the NAMESPACE
NAME category (see 8.4.2);
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c) the local name of the qualified name shall be assigned (by applying 7.13.7) to the local-name
component. The type of this component is IdentifyingStringOrIndex (see 7.13), representing here
a character string of the LOCAL NAME category.

NOTE - The application of 7.13.7 in this subclause may cause the addition of the local name to the LOCAL
NAME table.

7.16.7.4 1If the application of 7.13.7 in subclause 7.16.7.3 to one or more of the three above character strings has not
added the string to a vocabulary table because that table already contained 2%° entries (see 7.13.7 b), then a name
surrogate for this qualified name cannot be created.

7.16.7.5 Otherwise, a name surrogate (see 8.5), consisting of the vocabulary table index(es) of the prefix (if any),
namespace name (if any), and local name, shall be created. If this name surrogate does not exist in the current content
of the applicable name table, then it shall be added to that table, unless the table already contains 2°° entries.

7.16.8  When processing an abstract value of the QualifiedNameOrIndex type representing a qualified name of a
given category, the processor shall determine the qualified name represented by the abstract value according to the
following subclauses.

7.16.8.1 If the name-surrogate-index alternative is present, then the qualified name represented by the abstract
value shall be the one represented by the name surrogate of the given category (see 8.5.2) in the applicable name table
whose vocabulary table index is the value of name-surrogate-index.

7.16.8.2 Ifthe literal-qualified-name alternative is present, then:
a) The qualified name represented by the abstract value shall be determined as follows:

1) the prefix of the qualified name shall be determined (by applying 7.13.8) from the prefix
component (if this is present); the type of this component is IdentifyingStringOrIndex
(see 7.13), representing here a character string of the PREFIX category;

2) the namespace name of the qualified name shall be determined (by applying 7.13.8) from the
namespace-name component (if this is present); the type of this component is
IdentifyingStringOrIndex (see 7.13), representing here a character string of the
NAMESPACE NAME category (see 8.4.2);

3) the local name of the qualified name shall be determined (by applying 7.13.8) from the local-
name component; the type of this component is IdentifyingStringOrIndex (see 7.13),
representing here a character string of the LOCAL NAME category.

NOTE - These actions may require an addition to the corresponding vocabulary tables, as specified in 7.13.8 b.
b) If, after possible additions as a result of processing the components of the 1iteral-qualified-name,
vocabulary table indexes are available for all of the components that are present, then a name surrogate

consisting of those vocabulary indexes shall be added to the applicable name table (but see 7.16.9),
unless that vocabulary table already contains 2°° name surrogates.

7.16.9  If a processor is unable (for any reason including implementation-specific limits) to add a name surrogate to a
vocabulary table containing less than 2°° entries when such an addition is required by 7.16.8.2 b, it shall stop processing
the fast infoset document and shall issue an error.

7.17 The EncodedCharacterString type

7.17.1 The EncodedCharacterString type is:

EncodedCharacterString ::= SEQUENCE {
encoding-format CHOICE {
utf-8 NULL,
utf-16 NULL,
restricted-alphabet INTEGER (1. .256),
encoding-algorithm INTEGER(1..256) },
octets NonEmptyOctetString }

7.17.2 The EncodedCharacterString type contains an encoding of a character string. It specifies an octet string
that is a reversible mapping of a character string into an octet string. A creator of a fast infoset document specifies in the
encoding- format the encoding that has been used, and the processor uses this information to decode the octets in the
octets component into a character string.

7.17.3  The component octets shall carry an octet string value which is an encoding of the character string specified
by the encoding-format component.
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NOTE - In general, there are multiple encodings that can be used for a given character string. A creator of a fast infoset
document may choose an encoding based on certain criteria (for example, it can try to optimize size or processing speed), but it
may also prefer the convenience and universal applicability of UTF-8 or UTF-16BE. It is also the case that some encodings will
only be able to encode character strings that contain only a subset of the ISO/IEC 10646 characters.

7.17.4 The utf-8 encoding format can be used for any character string. This encoding format shall be applied by
producing a UTF-8 encoding (see ISO/IEC 10646) of the character string and assigning that encoding to the octets
component.

NOTE — This encoding format is most suitable for character strings in which ISO/IEC 10646 characters in the early part of the

ISO/IEC 10646 Basic Multilingual Plane are the most common, and where none of the other encoding formats is applicable or
more useful.

7175 The utf-16 encoding format can also be used for any character string. This encoding format shall be applied
by producing a UTF-16BE encoding (see Unicode, 2.6) of the character string and assigning that encoding to the
octets component.
NOTE 1 — This encoding format is most suitable for character strings in which a wide range of ISO/IEC 10646 characters are
present, and none of the other encoding formats is applicable or more useful.

NOTE 2 — The byte order of the UTF-16BE encoding specified in Unicode, 2.6 is most significant byte first (the earlier byte in
the octet string).

7.17.6 The restricted-alphabet encoding format is based on the use of a restricted alphabet, selected from those
present in the restricted alphabet table. The restricted-alphabet component shall contain the vocabulary table
index of the restricted alphabet. This encoding format can only be used for a character string that consists entirely of the
characters in the restricted alphabet in the restricted alphabet table entry indexed by the restricted-alphabet
component. A restricted-alphabet encoding format shall be applied as specified in 7.17.6.1 to 7.17.6.6.

7.17.6.1 An integer value (starting from zero) shall be assigned to each character of the restricted alphabet, in order.

7.17.6.2 Each character in the character string shall be converted to an integer, which is the integer assigned to the
character in the restricted alphabet.

7.17.6.3 Each integer shall be represented as an unsigned integer binary number in a bit field. The size of the bit-field
shall be determined by the integer value assigned to the last character of the restricted alphabet. That integer value shall
be incremented by 1 to produce an integer value (N, say). The bit-field size shall be the minimum number of bits to
encode N as an unsigned integer encoding.

NOTE 1 — The incrementing is necessary because a value of all ones in the bit-field is interpreted as the end of the character

string, and cannot be used to represent a character. This means that if the restricted alphabet contains a number of characters that
is an exact power of two, the bit-field will have one more bit than might otherwise be expected.

NOTE 2 - For example, if there are 24 characters in the restricted alphabet, then each character will encode into five bits, but if
there are 32 characters in the restricted alphabet, then each character will encode into six bits.

7.17.6.4 All these bit fields shall be concatenated (in order) into a bit string.

7.17.6.5 If the length of the resulting bit string is not an integral multiple of 8 bits, then 'l' bits shall be appended to
make the length of the bit-string an integral multiple of 8 bits.

7.17.6.6 The resulting bit string (which is now an integral multiple of eight bits), reinterpreted as an octet string, shall
bé assigned to the octets component.

7.17.7 The encoding-algorithm encoding format is specified by the encoding algorithm (see 8.3) that is the table
entry in the encoding algorithm table whose vocabulary table index is the value of the encoding-algorithm
component. The encoding algorithm vocabulary table index shall be assigned to the encoding-algorithm component,
and the octet string resulting from the encoding shall be placed in the octets component.

8 Construction and processing of a fast infoset document

A fast infoset document makes heavy use of vocabulary table indexes into a variety of tables that are built at various
stages in the construction and in the processing of that document. Subclause 8.1 specifies a conceptual ordering of the
components of an abstract value of the Document type to ensure that the creator and the processors of fast infoset
documents create identical vocabulary tables. Subsequent subclauses specify the vocabulary tables that are built and
used in the creation and processing of a fast infoset document. The representation of these tables in a computer system
is an implementation matter, and is not standardized. A vocabulary table provides a mapping from a vocabulary table
index to information in an XML infoset (possibly indirectly).

NOTE — The vocabulary tables for a fast infoset document are built dynamically during the construction of the fast infoset

document. They are built dynamically from the content of the fast infoset document during the processing of that fast infoset
document. They are never exchanged in any other form.
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8.1 Conceptual ordering of components of an abstract value of the bocument type

811 In order to ensure that different implementations assign vocabulary table indexes in the same way when

constructing and when processing a fast infoset document, a conceptual order is specified for the components of an

abstract value of the Document type. The construction and the processing of such abstract values shall use this

conceptual order when adding strings (see 7.13.7 and 7.14.6) and name surrogates (see 7.16.7) to the vocabulary tables.
NOTE — This order is the same as the order of the encodings of the components in a fast infoset document. It does not necessarily
imply that the semantics carried by the document are processed in this order. The order is defined solely for the purposes of
ensuring that the same vocabulary table index is assigned for any given vocabulary table entry by both the creator and the
processor of a fast infoset document.

8.1.2 The conceptual order for the construction and processing of a fast infoset document is specified as follows:
The components of an abstract value of the Document type shall be visited according to the algorithm specified in
8.1.2.1 to 8.1.2.5. The order in which the components are visited defines the conceptual order.

8.1.2.1 The top-level component of the abstract value (corresponding to the Document type) shall be visited first.

8.1.2.2 If the type of the component being visited is a sequence type, then the components of the sequence type that
are present in the abstract value shall be visited in the order of their textual definition, from the first component that is
present to the last component that is present, applying subclauses 8.1.2.1 to 8.1.2.5 recursively to each component being
visited.

8.1.2.3 If the type of the component being visited is a sequence-of type, then the occurrences of the component of the
sequence-of shall be visited in sequence-of order, from the first occurrence to the last occurrence of the component of
the sequence-of, applying subclauses 8.1.2.1 to 8.1.2.5 recursively to each component being visited.

8.1.2.4 If the type of the component being visited is a choice type, then the alternative that is present in the abstract
value shall be visited and subclauses 8.1.2.1 to 8.1.2.5 shall be applied recursively to that alternative.

8.1.2.5 If the type of the component being visited is any other ASN.1 type, then no further action is required for that
component.

82  Therestricted alphabet table

8.2.1 Each fast infoset document has a restricted alphabet table associated with it. The restricted alphabet table
contains restricted alphabets that can be referenced through a vocabulary table index.

8.2.2 Each entry in the restricted alphabet table shall be an ordered set of distinct ISO/IEC 10646 characters of any
size between 2 and 2% characters.
NOTE — A restricted alphabet permits a compact encoding of any character string consisting entirely of characters from that set,

through the assignment of progressive integers to the characters in the set and the use of those integers to encode the characters of
the string (see 7.17.6).

8.3 The encoding algorithm table

831 Each fast infoset document has an encoding algorithm table associated with it. The encoding algorithm table
contains definitions of encoding algorithms that can be referenced through a vocabulary table index.

832 Each entry in this table specifies the encoding of a character string with some defined characteristics into an
octet string (see 7.17.7).
NOTE — The defined characteristics may refer to the length of the string, to the characters appearing in it, or to an arbitrarily

complex pattern of characters. In general, a given encoding algorithm applies only to a special and defined subset of the
ISO/IEC 10646 character strings.

833 Encoding algorithms are subject to the following restrictions:

a) the encoding algorithm shall have a URI associated with it, unless it is a built-in encoding algorithm, so
that it can be referenced for addition to the table;

b) the encoding algorithm shall specify precisely what kinds of character strings it can be applied to; that
specification shall include a restricted alphabet (if any), a length range (if any), and any additional
constraints upon the length and the content of the character strings (such as a pattern);

¢) for any character string to which it can be applied, the encoding algorithm shall provide a reversible
mapping from that character string to an octet string.
NOTE 1 — The above implies that there cannot be any character string S for which an encoding step from S to E, followed by a

decoding step from E to S', results in S' # S, even if the difference between S and S' is small (for example, an extra SPACE). On
the other hand, it is not required that any character string S be encodable, nor is it required that the encodings be canonical.
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NOTE 2 — An application that creates a fast infoset document from in-memory data, such as floating point numbers, is not
required to produce a lexical representation of that data and then to apply an encoding algorithm to that representation. The
application can instead create an octet string directly from that data, provided that the octet string is one that could have been
produced by applying that encoding algorithm to a character string that represents the in-memory data and is a character string to
which that encoding algorithm can be applied.

NOTE 3 — Encoding algorithms (other than the built-in ones) may be specified in other standards or be the subject of mutual
agreement between the creator and the processors of a fast infoset document.

8.4 The dynamic string tables

84.1 Each fast infoset document has eight dynamic string tables associated with it. Each dynamic string table
contains character strings that can be referenced through a vocabulary table index.

842 This Recommendation | International Standard classifies all the character strings that can occur in a fast
infoset document into the eight following categories, each of which has a dynamic string table:

a) PREFIX: This category comprises character strings that are the [prefix] property of an element, attribute, or
namespace information item.

b) NAMESPACE NAME: This category comprises character strings that are the [namespace name] property
of an element, attribute, or namespace information item.

c¢) LOCAL NAME: This category comprises character strings that are the [local name] property of an element
or attribute information item.

d) OTHER NCNAME: This category comprises character strings that are the [target] property of a
processing instruction information item; or the [name] property of an unexpanded entity reference, unparsed
entity, or notation information item; or the [notation name] property of an unparsed entity information item.

e) OTHER URI: This category comprises character strings that are the [system identifier] property or the
[public identifier] property of an unexpanded entity reference, document type declaration, unparsed entity, or
notation information item.

f) ATTRIBUTE VALUE: This category comprises character strings that are the [normalized value] property
of an attribute information item.

g) CONTENT CHARACTER CHUNK: This category comprises character strings that are the [character
code] property of a chunk of character information items that are consecutive children of a given element
information item.

h) OTHER STRING: This category comprises character strings that are the [version] property of a document
information item; or the [content] property of a processing instruction or comment information item.

8.5 The dynamic nametables and name surrogates

851 Each fast infoset document has two dynamic name tables associated with it. Each dynamic name table
contains name surrogates that can be referenced through a vocabulary table index and are used to identify a qualified
name, which may be either prefixed or unprefixed (and may or may not have a namespace name).

85.2 A name surrogate is a set of up to three ordered vocabulary table indexes:
a) (optionally) the index of a string in the PREFIX table;
b) (optionally) the index of a string in the NAMESPACE NAME table; and
c) the index of a string in the LOCAL NAME table.

The first vocabulary table index shall not be present unless the second is present.

85.3 Three cases can occur:
a) all three indexes are present, in which case the name surrogate represents a prefixed qualified name;

b) only the second and third indexes are present, in which case the name surrogate represents an unprefixed
qualified name that has a namespace name;

c) only the third index is present, in which case name surrogate represents an unprefixed qualified name
that has no namespace name.

854 This Recommendation | International Standard classifies all the qualified names that can occur in a fast infoset
document (and therefore also the name surrogates that represent them) into the two following categories, each of which
has a dynamic name table:

a) ELEMENT NAME: This category comprises name surrogates representing the qualified name of an
element information item.
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