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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and n(II'HUVcIIIIIIUIItd:, im—tatsormrwithSS—and :EC, atso—take pcu_t im—the—work—t—the—ftetch of information

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

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

The miain task of the joint technical committee is to prepare International Stahdards. Draft International
Standdrds adopted by the joint technical committee are circulated to national bodiés for voting.| Publication as
an International Standard requires approval by at least 75 % of the national, bodies casting a vote.

Attentipn is drawn to the possibility that some of the elements of this document may be the sybject of patent
rights. ]SO and IEC shall not be held responsible for identifying any.@r-all such patent rights.

ISO/IELC 22537 was prepared by Joint Technical Committee’ ISO/IEC JTC 1, Informatign technology,
Subcommittee SC 22, Programming languages, their envirahments and system software interfaces, and was
adopted (as Ecma-357), under a special “fast-track procedure”, by Joint Technical Committee ISO/IEC JTC 1,
Information technology, in parallel with its approval by national bodies of ISO and IEC.

© 1SO 2006 — All rights reserved Vv
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Introduction

On 13 June 2002, a group of companies led by BEA Systems proposed a set of programming language
extensions adding native XML support to ECMAScript (ISO/IEC 16262). The programming language
extensions were designed to provide a simple, familiar, general purpose XML programming model that flattens
the XML learning curve by leveraging the existing skills and knowledge of one of the largest developer
communities worldwide. The benefits of this XML programming model include reduced code complexity,

tighter revisiop—reyctes,faster—time—tomarket—decreased—¢t—footprintrequirements—and—tooser—;

between code
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3 Definitions

XML - the Extensible Markup Language (XML) is an information encoding standard endorsed by the World
Wide Web Consortium (W3C) for sending, receiving, and processing data across the World Wide Web. XML
comprises a series of characters that contains not only substantive information, called character data, but also
meta-information about the structure and layout of the character data, called markup.

markup — one of the two basic constituents of XML data (the other is character data). Markup is a series of
characters that provides information about the structure or layout of character data. Common forms of markup
are start-tags, end-tags, empty-element tags, comments, CDATA tag delimiters, and processing instructions.

character data — one of the two basic constituents of XML data (the other is markup). Character data is a

series of charg
as any series ¢

tag — a single
an empty-elen
character. End
(>) character.
greater than (/

element — a ¢
nested elemer
can be define
element, called

attribute — ar
Attributes can
data.

namespace —
Resource Iden
identifiers that

processing-in
processing the
question mark

type — a set of

cters that represents substantive data encapsulated by XML markup. Character data is
f characters that are not markup.

markup entity that acts as a delimiter for character data. A tag can be a start-tag, an end
hent tag. Start-tags begin with a less than (<) character and end with¢sa _greater th

Empty-element begin with a less than (<) character and end with a-pairing of the sla
>) characters.

ata construct comprising two tags (a start-tag and an end-tag) _that delimit character
ts. If neither character data nor nested elements exist for a given element, then the ¢
d by a single empty-element tag. Every well-formed XMLk document contains at leg
the root or document element.

optional name-value pair, separated by an equal sign (=), that can appear inside
store information about an element or actual data that would otherwise be stored as ch

a group of identifiers for elements and attributes that are collectively bound to a |
tifier (URI) such that their use will not@ause naming conflicts when used with identically
are in a different namespace.

struction — a markup entity that contains instructions or information for the application|
XML. Processing-instruction-tags begin with a combination of the less than (<) characte|
(?) character (<?) and end-with the same combination of characters but in reverse order

data values.

Hefined

-tag, or
an (>)

-tags begin with a pairing of the less than and slash characters (</) and ghd with a greater than

sh and

data or
lement
st one
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Uniform
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4 Conformance

A conforming implementation of E4X shall provide and support all the mandatory types, values, objects,
properties, functions, and program syntax and semantics described in this specification.

A conforming implementation of this Standard shall conform to the ECMAScript Language Specfication,
ISO/IEC 16262:2001.

A conforming implementation of this Standard shall interpret characters in conformance with the Unicode
Standard, Version 2.1 or later, and ISO/IEC 10646-1 with either UCS-2 or UTF-16 as the adopted encoding

form, i
to be tl
be the

A conf

beyong

plementation level 3. If the adopted ISO/IEC 10646-1 subset is not otherwise specified

it is presumed

ne BMP subset, collection 300. If the adopted encoding form is not otherwise specified,
lUTF-16 encoding form.

brming implementation of E4X may provide additional types, values, objects,.properties
those described in this specification. In particular, a conforming implementation of E4

properlies not described in this specification, and values for those properties, for objects that a

this sp

XMLLi

5 M

This s¢

5.1

Develo
Develo
increas

mobile

Simple
(WSDL

mentio

.

ecification. A conforming implementation of E4X shall not provide methods for XML
t.prototype other than those described in this specification.

ptivation

ction contains a non-normative overview of the motivation behind ECMAScript for XML.

'he Rise of XML Processing

ping software to create, navigate and manipulate XML data is a significant part of every
pers are inundated with data encoded.in"the eXtensible Markup Language (XML). W
ingly encoded using XML vocabularies, including XHTML and Scalable Vector Graph

Object Access Protocol (SOAP) and are described using the Web Service Descrip
). Deployment descriptors, ptoject make files and configuration files and now encoded
h an endless list of custom XML vocabularies designed for vertical industries. XML dat

it presumed to

and functions
X may provide
re described in
prototype and

jeveloper’s job.
eb pages are
ics (SVG). On

devices, data is encoded using the-Wireless Markup Language (WML). Web services interact using the

tion Language
in XML, not to
8 itself is even

descrijed and processed using XML in the form of XML Schemas and XSL Stylesheets.

5.2 Current XML Processing Approaches

Current XML processing techniques require ECMAScript programmers to learn and master a cq
new cpncepts ,and” programming techniques. The XML programming models often seem

complgx and_unfamiliar for ECMAScript programmers. This section provides a brief overvie
populaf XML processing techniques.

mplex array of
heavyweight,
w of the more

5.2.1 The Document Object Model (DOM)

One of the most common approaches to processing XML is to use a software package that implements the
interfaces defined by the W3C XML DOM (Document Object Model). The XML DOM represents XML data
using a general purpose tree abstraction and provides a tree-based API for navigating and manipulating the
data (e.g., getParentNode(), getChildNodes(), removeChild(), etc.).

This method of accessing and manipulating data structures is very different from the methods used to access
and manipulate native ECMAScript data structures. ECMAScript programmers must learn to write tree
navigation algorithms instead of object navigation algorithms. In addition, they have to learn a relatively
complex interface hierarchy for interacting with the XML DOM. The resulting XML DOM code is generally
harder to read, write, and maintain than code that manipulates native ECMAScript data structures. It is more
verbose and often obscures the developer’s intent with lengthy tree navigation logic. Consequently, XML DOM
programs require more time, knowledge and resources to develop.

© ISO/IEC 2006 — All rights reserve
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5.2.2 The eXtensible Stylesheet Language (XSLT)

XSLT is a language for transforming XML documents into other XML documents. Like the XML DOM, it
represents XML data using a tree-based abstraction, but also provides an expression language called XPath
designed for navigating trees. On top of this, it adds a declarative, rule-based language for matching portions
of the input document and generating the output document accordingly.

From this description, it is clear that XSLT’s methods for accessing and manipulating data structures are
completely different from those used to access and manipulate ECMAScript data structures. Consequently,
the XSLT learning curve for ECMAScript programmers is quite steep. In addition to learning a new data model,
ECMAScript programmers have to learn a declarative programming model, recursive descent processing
model, new expression language, new XML language syntax, and a variety of new programming concepts

(templates, pa
maintain for f
environments,

5.2.3 Object

Several have
objects. The iq

€rns, priority rules, eic.). These differences also make code harder to read, wi
he ECMAScript programmer. In addition, it is not possible to use familiar devel
debuggers and testing tools with XSLT.

Mapping

blso tried to navigate and manipulate XML data by mapping it to and-from native ECM

then map the

objects to manjipulate XML data.

This is a gre

ECMAScript opjects do not preserve the order of the original XML data and order is significant for XN
only do XML dgvelopers need to preserve the order of XML data, but they also need to control and mar

the order of
ECMAScript

element content.

5.3 The E4

ECMAScript fq
with native sU
manipulating

additional kno
set of new ope

E4X applicatio
applications. T

ea is to map XML data onto a set of ECMAScript objects, manipulate those objects ¢
back to XML. This allows ECMAScript programmers to reuse their*knowledge of ECM

idea, but unfortunately it does not work for a wide range of XML processing tasks.

ML data. In addition, XML data contains artifacts that are not easily represented
ject model, such as namespaces, attributes;,.comments, processing instructions and

Approach

r XML was envisioned to address-these problems. E4X extends the ECMAScript object
pport for XML data. It reuses ‘familiar ECMAScript operators for creating, navigati

vledge. The extensions include native XML data types, XML literals (i.e., initialisers) and
rators useful for common XML operations, such as searching and filtering.

ns are smaller and_more intuitive to ECMAScript developers than comparable XSLT ¢
hey are easier to‘read, write and maintain requiring less developer time, skill and spe

ite and
bpment

AScript
irectly,
AScript

Native
L. Not
ipulate
by the
mixed

model
hg and

ML, such that anyone whe thas used ECMAScript is able to start using XML with little or no

a small

r DOM
tialized

knowledge. THe net result is‘reduced code complexity, tighter revision cycles and shorter time to mafket for
Internet appligations. In\addition, E4X is a lighter weight technology enabling a wide range of |[mobile
applications.

6 Design Principles

The following non-normative design principles are used to guide the development of E4X and encourage
consistent design decisions. They are listed here to provide insight into the E4X design rational and to anchor
discussions on desirable E4X traits

Simple: One of the most important objectives of E4X is to simplify common programming tasks.

Simplicity should not be compromised for interesting or unique features that do not address common
programming problems.

behaviour

© ISO/IEC 2006 — All rights
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e Familiar: Common operators available for manipulating ECMAScript objects should also be available for
manipulating XML data. The semantics of the operators should not be surprising to those familiar with
ECMAScript objects. Developers already familiar with ECMAScript objects should be able to begin using
XML objects with minimal surprises.

e Minimal: Where appropriate, E4X defines new operators for manipulating XML that are not currently
available for manipulating ECMAScript objects. This set of operators should be kept to a minimum to
avoid unnecessary complexity. It is a non-goal of E4X to provide, for example, the full functionality of
XPath.

e Loose Coupling: To the degree practical, E4X operators will enable applications to minimize their
dependencies on external data formats. For example, E4X applications should be able to extract a value
déeeply nested within an XML structure, without specifying the full path to the data. Thus, fhanges in the
containment hierarchy of the data will not require changes to the application.

e Complementary: E4X should integrate well with other languages designed for.-manipulafing XML, such
as| XPath, XSLT and XML Query. For example, E4X should be able to invoke complementary languages
when additional expressive power is needed without compromising the simplicity of the [E4X language
itself.

7 Notational Conventions

This specification extends the notational conventions used in the.ECMAScript Edition 3 specification. In
particular, it extends the algorithm notation to improve the, clarity, readability and maintaipability of this
specifitation. The new algorithm conventions are described injthis section.

7.1 Algorithm Conventions

This sgction introduces the algorithm conventions”this specification adds to those used t¢ describe the
semantics of ECMAScript Edition 3. These conventions are not part of the E4X language. They are used
within|this specification to describe the semantics of E4X operations.

7.1.1 |Indentation Style

This specification extends the notation used in the ECMAScript Edition 3 specification by defining an algorithm
indentation style. The new algorithm indention style is used in this specification to group related collections of
steps fogether. This convention is useful for expressing a set of steps that are taken gonditionally or
repeatedly. For examplethe following algorithm fragment uses indentation to describe a set of steps that are
taken gonditionally:

1.| If resetParameters is true

a. Letx=0

b-LEety=0

¢c.-Let deltaX = 0.5
2.—FEtfse

a. Let deltaX = deltaX + accelerationX

In the example above, steps 1.a through 1.c are taken if the condition expressed in step 1 evaluates to true.
Otherwise, step 2.a is taken.

Standard outline numbering form is used to identify steps and distinguish nested levels of indentation when it
might not otherwise be obvious due to pagination.

7.1.2 Property Access
This specification extends the notation used in the ECMAScript Edition 3 specification by defining three

property access conventions. When used on the left hand side of an assignment operation in this specification,
the property access conventions are used to modify the value of a specified property of a specified object. In

© ISO/IEC 2006 — All rights reserve 5
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other contexts in this specification, the property access conventions are used for specifying that the value of a
specified property be retrieved from a specified object based on its property name.

There are three forms of the property access conventions, two for accessing normal properties and one for
accessing internal properties. The first convention for accessing normal properties is expressed using the
following notation:

object . propertyName

When used on the left hand side of an assignment operation, this property access convention is equivalent to
calling the [[Put]] method of object, passing the string literal containing the same sequence of parameters as
propertyName and the value from the right hand side of the assignment operator as arguments. For example,

the following a

1. Letite

is equivalent tq

1. Callth

When used in
object passing
For example, t

1. Letcu

is equivalent tq

1. Letcu
The second cg

object [ pn
When used on
calling the Obj
from the right
fragment:

1. Letite
is equivalent tq

1. Callth

gorithm fragment:
m.price = "5.95"

the following algorithm fragment:
e [[Put]] method of item with arguments "price™ and "5.95"

other contexts, this property access convention is equivalent to calling the [[Get]] me
the string literal containing the same sequence of characters as propertyName as an ar
he following algorithm fragment:
(rentPrice = item.price

the following algorithm fragment:
‘rentPrice be the result of calling the [[Get]] method of item with argument "price”
nvention for accessing normal properties,is‘expressed using the following notation:
ppertyName ]

the left hand side of an assignment operation, this property access convention is equiv
bct [[Put]] method with object as the this object, passing ToString(propertyName) and th
hand side of the assignment operator as arguments. For example, the following al
m[1] = item?2

the following algorithm fragment:

e Object [[Put]] method with jitem as the this object and arguments ToString(1) and item2

thod of
jument.

hlent to
B value
jorithm

When used in

bther contexts, this property access convention is equivalent to calling the Object [[Get]] in

ethod

with object as the this object and argument ToString(propertyName). For example, the following algorithm

fragment:

1.

Let item2 = jtem[1]

is equivalent to the following algorithm fragment:

1.

ToString(1)

This is a convenient and familiar notation for specifying numeric property names used as array indices.

© ISO/IEC 2006 — All rights
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The convention for accessing internal property names, including those that refer to internal methods, is
specified using the following notation:

object . [[ internalPropertyName ]]
When used on the left hand side of an assignment operation, this property access convention is equivalent to
setting the value of the [[ internalPropertyName ]] of the specified object to the value from the right hand side
of the assignment operator. For example, the following algorithm fragment:

1. Let x.[[Class]] = "element"

is equivalent to the following algorithm fragment:

1. | Let the value of the [[Class]] property of x be "element"

When |used in other contexts, this property access convention is equivalent to getting th¢ value of the
[linternalPropertyNamel]] property of object. For example, the following algorithm fragment:

1. | Let class = x.[[Class]]
is equiyalent to the following algorithm fragment:

1. | Let class be the value of the [[Class]] property of x

7.1.3 |lteration

This specification extends the notation used for describing ECMAScript Edition 3 by defining two iteration
converjtions. These iteration conventions are used by.this specification for expressing that a set of steps shall
be taken once for each item in a collection or once for each integer in a specified range.

The firgt iteration convention is defined for expressing a sequence of steps that shall be taken once for each
member of a collection. It is expressed using'the following for each notation:

FQgr each item in collection steps

This fgr each notation is equivalent to performing the given steps repeatedly with the variable| item bound to
each member of collection. The Value of collection is computed once prior to performing step$ and does not
change while performing steps. The order in which item is bound to members of collection is implementation
dependent. The repetition )ends after item has been bound to all the members of collection or when the
algorithm exits via a_return or a thrown exception. The steps may be specified on the same line following a
comma or on the following lines using the indentation style described in section 7.1.1. For examjple,

1. | Let total= 0
2. | For'each product in groceryList
a. |If product.price > maxPrice, throw an exception

h Lot total = fotal + nrodict nrico
=Ct oot TTCC

o oot oo

In this example, steps 2.a and 2.b are repeated once for each member of the collection groceryList or until an
exception is thrown in line 2.a. The variable product is bound to the value of a different member of groceryList
before each repetition of these steps.

The second iteration convention defined by this specification is for expressing a sequence of steps that shall
be repeated once for each integer in a specified range of integers. It is expressed using the following for
notation:

For variable = first to last steps

This for notation is equivalent to computing first and /ast, which will evaluate to integers i and j respectively,
and performing the given steps repeatedly with the variable variable bound to each member of the sequence i,

© ISO/IEC 2006 — All rights reserve 7
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i+1 ... jin numerical order. The values of first and last are computed once prior to performing steps and do not
change while performing steps. The repetition ends after variable has been bound to each item of this
sequence or when the algorithm exits via a return or a thrown exception. If j is greater than j, the steps are not
performed. The steps may be specified on the same line following a comma or on the following lines using the
indentation style described above. For example,

1. Fori=0to priceList.length-1, call ToString(priceList[i])
In this example, ToString is called once for each item in priceList in sequential order.

A modified version of the for notation exists for iterating through a range of integers in reverse sequential
order. It is expressed using the following notation:

For variable = first downto last steps

0 each

The modified
member of the

7.1.4 Conditjonal Repetition

This specifica
convention for
notation:

While ( exjoression ) steps

The while notdtion is equivalent to computing the expression, which will evaluate to either true or fals

it is true, taki
algorithm exits
comma oron t

1. Letlog2=0
2. While [n>1)
a. Letn=n/2
b. Letlog2 =log2 + 1

In this example, steps 2.a and 2.b are repeated until the expression n > 1 evaluates to false.

7.1.5 Metho

This specificat
invocation con
given object p
following notat

for notation works exactly as described above except the variable variable is bound {
sequence j, i-1, .. j in reverse numerical order. If i is less than j, the steps are‘hot perforn

fion extends the notation used in the ECMAScript Edition 3\‘specification by defi
expressing conditional repetition of a set of steps. This convention is defined by the fg

g the given steps and repeating this process. until the expression evaluates to false
via a return or a thrown exception. The steps*may be specified on the same line follg
he following lines using the indentation style ‘described above. For example,

i Invocation

vention. The-method invocation convention is used in this specification for calling a meth
assing «a.given set of arguments and returning the result. This convention is defined
on:

ed.

ning a
llowing

and if
or the
wing a

on extends the nhotation used in the ECMAScript Edition 3 specification by defining a method

od of a
by the

object . m

pthodName (arguments )

where arguments is a comma separated list of zero or more values. The method invocation notation is
equivalent to constructing a new Reference r with base object set to object and property name set to a string
literal containing the same sequence of characters as methodName, constructing an internal list list of the
values in arguments, invoking the CallMethod operator (section 11.2.2.1) passing r and list as arguments and
returning the result. For example, the following algorithm fragment:

1. Let sub = s.substring(2, 5)

Is equivalent to the following algorithm fragment:
1. Letrbe a new Reference with base object = s and property name = "substring”

2. Letlist be an internal list containing the values 2 and 5
3. Let sub = CallMethod(r, list)

© ISO/IEC 2006 — All rights reserved
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8 Lexical Conventions
This section introduces the lexical conventions E4X adds to ECMAScript.

E4X modifies the existing lexical grammar productions for InputElementRegExp and Punctuators. It also
introduces the goal symbols InputElementXMLTag and InputElementXMLContent that describe how
sequences of Unicode characters are translated into parts of XML initialisers.

The InputElementDiv symbol is used in those syntactic grammar contexts where a division (/), division-
assignment (/=), less than (<), less than or equals (<=), left shift (<<) or left shift-assignment (<<=) operator is
permitted. The InputElementXMLTag is used in those syntactic contexts where the literal contents of an XML
tag are permitted. The InputElementXMLContent is used in those syntactic contexts where the literal contents

of an XML element are permitted. The InputElementRegExp symbol is used in all other synfactic grammar
contexs.
The agldition of the production InputElementRegExp :: XMLMarkup and extended-‘use qf the existing
production InputElementRegExp :: Punctuator :: < allow the start of XML initialisers’to_be identified.
To betfer understand when these goal symbols apply, consider the following example:
order |= <{x}>{item}</{x}>; R\\4
The input elements returned from the lexical grammar along with the’goal symbol and produgtions used for
this example are as follows:

Input Element Goal Productions

order InputElementRegExp Token::Identifer

= InputElementDiv Punctuator

< InputElementRegExp Punctuator

{ InputElementXMLTag {

X InputElementRegExp Token::Identifier

} InputElementDiv Punctuator

> InputElementXMLTag XML TagPunctuator

{ InputElementXMLContent | {

item InputElementRegExp Token::Identifier

} InputElementDiv Punctuator

</ InputElementXMLContent | </

{ InputElementXMLTag {

X InputElementRegExp Token::Identifier

} InputElementDiv Punctuator

> InputElementXMLTag XMLTagPunctuator

; InputElementRegExp Token::Punctuator

© ISO/IEC 2006 — All rights reserve 9
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Syntax

E4X extends the InputElementRegExp goal symbol defined by ECMAScript with the following production:

InputElementRegExp ::
XMLMarkup

E4X extends ECMAScript by adding the following goal symbols:

InputElementXMLTag ::
XMLTagCharacters
XMLTagPunctuator

)
)

{
InputH

e

AN N

8.1 Contex

E4X extends H
when used in
differ from ECI
additional keyy

Syntax

E4X extends H
follows:

Identifier::
/
q
ContextKg

each

name

Xml

(MLATttributeValue
(MLWhitespace

ementXML Content ::
MLMarkup
ML Text

[lookahead ¢ {?,!1}]
/

t Keywords
CMAScript by adding a set of context keywords. Context keywords take on a specific

MAScript Edition 3 keywords in that they may also be used as identifiers. E4X does not 3
vords to ECMAScript.

FCMAScript by replacing the Identifier production and adding a ContextKeyword produd

HentifierName but not ReservedWord or ContextKeyword
LontextKeyword
yword ::

space

8.2 Punctu

tors

eaning

specified contexts where identifiers are not permitted by the syntactic grammar. Howevgr, they

dd any

tion as

E4X extends the list of Punctuators defined by ECMAScript by adding the descendent (..) input element to
support the XML descendent accessor (section 11.2.3), the attribute (@) input element to support XML
attribute lookup (section 11.1.1) and the name qualifier (::) input element to support qualified name lookup
(section 11.1.2).

Syntax

E4X extends the Punctuator non-terminal with the following production:

Punctuator ::

e

10
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8.3 XML Initialiser Input Elements

The goal symbols InputElementXMLTag and InputElementXMLContent describe how Unicode characters are
translated into input elements that describe parts of XML initialisers. These input elements are consumed by
the syntactic grammars described in sections 11.1.4 and 11.1.5.

The lexical grammar allows characters which may not form a valid XML initialiser. The syntax and semantics
described in the syntactic grammar ensure that the final initialiser is well formed XML.

Unlike in string literals, the back slash (\) is not treated as the start of an escape sequence inside XML
initialisers. Instead the XML entity references specified in the XML 1.0 specification should be used to escape
characters. For example, the entity reference &apos; can be used for a single quote ('), &quot; for a double
quote (™), and &It; for less than (<).

The left curly brace ({) and right curly brace (}) are used to delimit expressions that may-be’em

or elen
literal

referen
be use

Synta)

nent content to dynamically compute portions of the XML initialiser. The curly braces
orm inside an attribute value, a CDATA, PIl, or XML Comment. In all other cases,
ce &#x7B; shall be used to represent the left curly brace ({) and the character referenc
d to represent the right curly brace (}).

XMLMarkup ::
XMLComment
XMLCDATA
XMLPI

XMLTagCharacters ::
SourceCharacters but no embedded XML TagPunctuator
or left-curly { or quote ' or double-quote " or forward-slash / or XMLWhitespa

XMLWhitespaceCharacter ::
<SP>
<TAB>
<CR>
<LF>
XMLWhitespace ::
XMLWhitespaceCharacter
XMLWhitespace XMLWhitespaceCharacter

XMLText ::
SoufeeCharacters but no embedded left-curly { or less-than <

XMLName ::
XMLNameStart

pedded in tags
may appear in
the character
b &#x7D; shall

ceCharacter

XMLName XMLNamePart

XMLNameStart ::
Unicodel etter
underscore _
colon :

XMLNamePart ::
UnicodeLetter
UnicodeDigit
period .
hyphen -
underscore _
colon :

© ISO/IEC 2006 — All rights reserve
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XMLComment ::
<l-- XMLCommentCharacters,; -->

XMLCommentCharacters ::
SourceCharacters but no embedded sequence --

XMLCDATA ::
<I[CDATA[ XMLCDATACharacters,p 11>

XMLCDATACharacters ::
SourceCharacters but no embedded sequence ]]>

XMLPf
? XMLPICharactersy,: ?>

A

XMLP]Characters ::
SourceCharacters but no embedded sequence ?>

XMLAGgtributeValue::
"I XMLDoubleStringCharacters,p; "
'\XMLSingleStringCharactersg,:

XMLDpubleStringCharacters ::
SourceCharacters but no embedded double-quote

XMLSingleStringCharacters ::
SourceCharacters but no embedded single-quote *

Sourc¢Characters ::
JourceCharacter SourceCharacters,p;

XMLTagPunctuator :: one of
= > />

9 Types

E4X extends HCMAScript by adding two-new fundamental data types for representing XML objects and lists of
XML objects. Future versions will_also provide the capability to derive user-defined types for specifjc XML
vocabularies using XML Schemas:

9.1 The XML Type

The XML type|is an_ordered collection of properties with a name, a set of XML attributes, a set of irf-scope
namespaces gnd a’parent. Each property of an XML object has a unique numeric property name P, sych that
ToString(ToUint32(P)) is equaI to P, and has a value of type XML representmg a child node. The namge of an
XML object is &-QNam pace is
a Namespace obJect The parent is a value of type XML or nuII Methods are assomated W|th XML objects
using non-numeric property names.

Each value of type XML represents an XML element, attribute, comment, processing-instruction or text node.
The internal [[Class]] property is set to “element”, “attribute”, “comment”, “processing-instruction” or “text” as
appropriate. Each XML object representing an XML attrlbute, comment, processing-instruction (Pl) or text
node has no user visible properties and stores a String value representing the value of the associated attribute,
comment, Pl or text node in the [[Value]] property logically inherited from the Object type.

T ” o«

E4X intentionally blurs the distinction between an individual XML object and an XMLList containing only that
object. To this end, all operations available for XMLList objects are also available for XML objects.
Implementations that extend E4X should preserve this constraint.

12 © ISO/IEC 2006 — All rights reserved
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NOTE The internal XML data model described above represents XML child nodes as properties with numeric
property names. The numeric names of these properties indicate the ordinal position of a given child within its parent. The
values of these properties are XML objects that have an associated name (e.g., an element name). E4X defines XML
[[Get]] and [[Put]] operators (below) that provide access to the properties of an XML object based on the names of the
property values rather than their internal numeric property names.

9.1.1 Internal Properties and Methods

Internal properties and methods are not part of the E4X language. They are defined by this specification
purely for expository purposes. An implementation of E4X shall behave as if it produced and operated upon
internal properties in the manner described here. This specification reuses the notation for internal properties
from the ECMAScript Edition 3 specification, wherein the names of internal properties are enclosed in double

squar brackets [[ ]] YWeman digwilinll uses arrintermat property of an u'ujcb'l and—the quect does not
implement the indicated internal property, a TypeError exception is thrown.

The XML type is logically derived from the Object type and inherits its internal properties. Unless otherwise
specified, the XML type also inherits the type conversion semantics defined for theObject type (section 9 of
ECMABcript Edition 3). The following table summarises the internal properties the XML type|adds to those
defined by the Object type.

Propérty Parameters Description \§</

A

[[Namel] None The name 6fthis XML object.

[[Pargnt]] None The parent of this XML object.

[[Attriputes]] None The-attributes associated with this XML object.

[[InSdopeNamespaces]] None The namespaces in scope for this XML object

[[Length]] None The number of ordered properties |in this XML
object.

[[DelgteBylndex]] (PropertyName) Deletes a property with the nymeric index
PropertyName.

[[DeepCopyl]] ) Returns a deep copy of this XML object.

[[ResplveValue]] ) Returns this XML object. This method|is used when
attempting to resolve the value of an empty
XMLList.

[[Desgendants]] (PropertyName) Returns an XMLList containing the d¢scendants of
this XML object with names |that match
propertyName.

[[Equgls]i (Value) Returns a boolean value indicating [whether this
XML object has the same XML content as the
given XML Value.

[[Insert]] (PropertyName, Value) | Inserts one or more new properties before the
property with name PropertyName (a numeric
index).

[[Replacel]] (PropertyName, Value) | Replaces the value of the property with name
PropertyName (a numeric index) with one or more
new properties.

[[AddInScopeNamespace]] | (Namespace) Adds Namespace to the [[InScopeNamespaces]]
property of this XML object.

© ISO/IEC 2006 — All rights reserve
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The value of the [[Namel]] property shall be null or a QName object containing a legal XML element name,
attribute name, or Pl name. The value of the [[Name]] property is null if and only if the XML object represents
an XML comment or text node. The [[Name]] for each XML object representing a processing-instruction will
have its uri property set to the empty string.

The value of the [[Parent]] property shall be either an XML object or null. When an XML object occurs as a
property (i.e., a child) of another XML object, the [[Parent]] property is set to the containing XML object (i.e.,
the parent).

The value of the [[Aftributes]] property is a set of zero or more XML objects. When a new object is added to
the [[Attributes]] set, it replaces any existing object in [[Attributes]] that has the same set identity. The set
identity of each XML object x e [[Attributes]] is defined to be x.[[Name]]. Therefore, there exists no two objects
X, y e [[Attribdtes]] such that the result of the comparison x.[[Name]] == y.[[Name]] is true. The valug of the
[[Attributes]] prioperty is the empty set if the XML object represents an XML attribute, comment, Pl grtext node.

NOTE Althpbugh namespaces are declared using attribute syntax in XML, they are not represented/in the [[Aftributes]]
property.

The value of the [[InScopeNamespaces]] property is a set of zero or more Namespace-objects representing
the namespage declarations in scope for this XML object. All of the Namespace objects [in the
[[InScopeNamegspaces]] property have a prefix property with a value that is nof.undefined. When|a new
object is added to the [[InScopeNamespaces]] set, it replaces @ny existing object [n the
[[InScopeNamgspaces]] set that has the same set identity. The set identityZof each Namespace objéct n e
[[InScopeNamegspaces]] is defined to be n.prefix. Therefore, there. exists no two objects |x,y e
[[InScopeNamespaces]], such that the result of the comparison x.prefix.==y.prefix is true.

The value of the [[Length]] property is a non-negative integer.

Unless otherwise specified, a newly created instance of type XML has [[Profotype]] initialized to the XML
prototype object (section 13.4.4), [[Class]] initialized torthe” string "text", [[Value]] initialized to undgfined,
[[Name]] initiglized to null, [[Parent]] initialized to null, [[Attributes]] initialized to the empty set { },
[[InscopeNameéspaces]] initialized to the empty set { };;and [[Length]] initialized to the integer 0.

9.1.1.1 [[Get]] (P)
Overview

The XML type overrides the internal\[[Get]] method defined by the Object type. The XML [[Get]] mgthod is
used to retrieve an XML attributé by its name or a set of XML elements by their names. The input argument P
may be an unqualified name_for.an XML attribute (distinguished from the name of XML elements by a |eading
“@” symbol) or a set of XML elements, a QName for a set of XML elements, an AttributeName for a set of
XML attributes, the properties wildcard “*” or the attributes wildcard “@*”. When the input argument P is an
unqualified XML element name, it identifies XML elements in the default namespace. When the¢ input
argument P is gn unqualified XML attribute name, it identifies XML attributes in no namespace.

In addition, thé-trput-argument-P-may-be-a-rumercproperty-name—-Pis-anumercproperty-name—the XML
[[Get]] method converts this XML object to an XMLList list and caIIs the [[Get]] method of list with argument P.
This treatment intentionally blurs the distinction between a single XML object and an XMLList containing only

one value.

NOTE Unlike the internal Object [[Get]] method, the internal XML [[Get]] method is never used for retrieving methods
associated with XML objects. E4X modifies the ECMAScript method lookup semantics for XML objects as described in
section 11.2.2.

Semantics

When the [[Get]] method of an XML object x is called with property name P, the following steps are taken:

14 © ISO/IEC 2006 — All rights reserved
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If ToString(ToUint32(P)) ==
a. Let Jist = ToXMLList(x)
b. Return the result of calling the [[Get]] method of list with argument P

ut]] method is
Hentifies which
(distinguished

“*”. When the
espace. When
mespace. The
p a String with

is operation is

difying the set of

following steps

2. Letn=ToXMLName(P)
3. Let list be a new XMLList with list.[[ TargetObject]] = x and list.[[TargetProperty]] = n
4. If Type(n) is AttributeName
a. For each ain x.[[Attributes]]
i. If ((n.[[Name]].localName == "*") or (n.[[Name]].localName == a.[[Namel]].localName))
and ((n.[[Name]].uri == null) or (n.[[Name]].uri == a.[[Name]].uri))
1. Call the [[Append]] method of list with argument a
b. Return list
5. For (k=0 to x.[[Length]]-1)
a._ i ((mfocaiName ==
or ((x[K].[[Class]] == "element") and (x[k].[[Name]].localName == n.localNameY}))
and ((n.uri == null) or ((x[k].[[Class]] == “element”) and (n.uri == x[K].[[Name]]-uri)))
i. Call the [[Append]] method of list with argument x[k]
6. Return list
9.1.1.20 [[Put]] (P, V)
Overview
The XML type overrides the internal [[Put]] method defined by the“Object type. The XML [[R
used t¢ replace and insert properties or XML attributes in an. XML object. The parameter P i
portion| of the XML object will be affected and may be an unqualified name for an XML attribute
from L valued property names by a leading “@” symbol)‘or set of XML elements, a QName for a set of
XML dlements, an AttributeName for a set of XML «attributes or the properties wildcard
paramgter P is an unqualified XML element name, it identifies XML elements in the default namn
the pafameter P is an unqualified XML attribute_name, it identifies XML attributes in no na
paramgter V may be an XML object, an XMLList object or any value that may be converted t
ToString().
If P is|a numeric property name, the XML [[Put]] method throws a TypeError exception. Th
reserved for future versions of E4X.
NOTE Unlike the internal Object [[Put]] method, the internal XML [[Put]] method is never used for mo
methodp associated with XML objects.
Semarnjtics
When the [[Put]] method of an XML object x is called with property name P and value V, the
are taken:
1.| If ToString(ToUint32(P)) == P, throw a TypeError exception
NOTE this operation is reserved for future versions of E4X.
2. : " ll, L1 ll, ” H H H Il, ”
3. If (Type(V) ¢ {XML, XMLList}) or (V.[[Class]] € {"text", "attribute™})
a. Let c=ToString(V)
4. Else
a. Let c be the result of calling the [[DeepCopy]] method of V
5. Letn=ToXMLName(P)
6. If Type(n) is AttributeName

a. Call the function isXMLName (section 13.1.2.1) with argument n.[[Name]] and if the result is

false, return
b. If Type(c) is XMLList
i. If c.[[Length]] == 0, let ¢ be the empty string
ii. Else
1. Let s = ToString(c[0])
2. Fori=1to c.[[Length]]-1

© ISO/IEC 2006 — All rights reserve
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g. Leta.[[Value]] = ¢
h. Return
Let isValidName be the result of calling the function isXMLName (section 13.1.2.1) with argument n

a. Let s be the result of concatenating s, the string " " (space) and ToString(cl[i])
3. Letc=s
Else
i. Letc=ToString(c)
Let a = null
For each jin x.[[Attributes]]
i. If (n.[[Name]].localName == j.[[Namel]].localName)
and ((n.[[Name]].uri == null) or (n.[[Name]].uri == j.[[Name]].uri))
1. If (@==null),a=j
2. Else call the [[Delete]] method of x with argument j.[[Name]]
If a == null
i. If n.[[Name]].uri == null
1. LEeLN0r1s be a Nnew NaltiespdCe Crealed as if DYy Calliﬂg e COnstructor new
Namespace()
2. Let name be a new QName created as if by calling the constructor new QName(pons,
n.[[Name]])
i. Else
1. Let name be a new QName created as if by calling the constructoryiew
QName(n.[[Namel]])
iii. Create a new XML object a with a.[[Name]] = name, a.[[Class]] ==("attribute™ and
a.[[Parent]] = x
iv. Let x.[[Attributes]] = x.[[Attributes]] u { a }
v. Let ns be the result of calling the [[GetNamespace]] methodof name with no arguments
i. Call the [[AddInScopeNamespace]] method of x with argument ns

If isValidName is false and n.localName is not equal to-the string ™*", return
Let i ¥ undefined

s 0o~
N

For (K = x.[[Length]]-1 downto 0)
a. If|((n.localName == "*")
or ((x[k].[[Class]] == "element") and\(x[k].[[Name]].localName==n.localName)))

i. Leti=k
12. If i =5lundefined
. Leti= x.[[Length]]
b. If|(primitiveAssign ==frue)
i. If (n.uri == null)
1. Let name’be a new QName created as if by calling the constructor new
QName(GetDefaultNamespace(), n)
i. Else

—

=X

Let primitiveAssign = (Type(c) ¢ {XML, XMLList})-and (n.localName is not equal to the string "

and ((n.uri == null) or ((x[K].[[Class]])== “element”) and (n.uri == x[k].[[Name]].uri)))
i. If (iis not undefined), call.the [[DeleteBylndex]] property of x with argument ToString(/

1«-Let name be a new QName created as if by calling the constructor new QName(
iii. ,Create a new XML object y with y.[[Name]] = name, y.[[Class]] = "element" and y.[[P.

™)

—
~

)

brent]]

iv._ Let ns be the result of calling [[GetNamespace]] on name with no arguments
v. Call the [[Replace]] method of x with arguments ToString(i) and y
vi. Call [[AddInScopeNamespace]] on y with argument ns
13. If (primitiveAssign == true)
a. Delete all the properties of the XML object x[i]
b. Lets = ToString(c)

c. If sis not the empty string, call the [[Replace]] method of x[i] with arguments "0" and s

14. Else

a. Call the [[Replace]] method of x with arguments ToString(/) and ¢
15. Return
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9.1.1.3 [[Delete]] (P)
Overview

The XML type overrides the internal [[Delete]] method defined by the Object type. The XML [[Delete]] method
is used to remove a set of XML attributes by name or a set of XML valued properties by name. Unlike, the
internal Object [[Delete]], the XML [[Delete]] method shifts all the properties following deleted properties up to
fill in empty slots created by the delete. The input argument P may be an unqualified name for an XML
attribute (distinguished from the name of XML elements by a leading “@” symbol) or a set of XML elements, a
QName for a set of XML elements, an AttributeName for a set of XML attributes, the properties wildcard “*” or
the attributes wildcard “@*”. When the input argument P is an unqualified XML element name, it identifies
XML elements in the default namespace. When the input argument P is an unqualified XML attribute name, it
identifieS XML attributes in o namespace.

If P is g numeric property name, the XML [[Delete]] method throws a TypeError exception. This operation is
reserved for future versions of E4X.

Semarjtics
When the [[Delete]] method of an XML object x is called with property name P,the following steps are taken:

1.| If ToString(ToUint32(P)) == P, throw a TypeError exception
NOTE this operation is reserved for future versions of E4X.

2. Letn=ToXMLName(P)
3.| If Type(n) is AttributeName
a. For each ain x.[[Attributes]]
i. If ((n.[[Name]].localName == "*") or (n.J[Name]].localName == a.[[Namel]].locdIName))
and ((n.[[Namel]].uri == null) or (n.[[Name]].uri == a.[[Namel]].uri))
1. Let a.[[Parent]] = null
2. Remove the attribute a from x.[[Attributes]]
b. Return true
4] Letdp=0
5| Forg =0 to x.[[Length]]1
a. If ((n.localName == "*")
or (x[q].[[Class]] ==-"€lement" and x[q].[[Name]].localName == n.localName))
and ((n.uri == null)(or(x[q].[[Class]] == “element” and n.uri == x[q].[[Name]].uri))
i. Let x[q].[[Parent]] = null
ii. Remove the property with the name ToString(q) from x
iii. Letdp.=dp+1
b. Else
i. If'<9p> 0, rename property ToString(q) of x to ToString(q — dp)
6. Let x.[[Leqgth]] = x.[[Length]] - dp
7.| Return'true.

win

9.1.1.4__~[[DeleteByindex]] (P)

Overview

The XML type adds the internal [[DeleteBylndex]] method to the methods defined by the Object type. The
XML [[DeleteBylndex]] method is used to remove an XML property by its numeric property name. Like, the
XML [[Delete]] method, the XML [[DeleteBylndex]] method shifts all the properties following deleted properties
lower to fill in empty slots created by the delete. The input argument P may be a numeric property name.
Semantics

When the [[DeleteBylndex]] method of an XML object x is called with property name P, the following steps are
taken:
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1.

Let i = ToUint32(P)

2. If ToString(i) ==
a. Ifiisless than x.[[Length]]
i. If x has a property with name P
1. Let x[P].[[Parent]] = null
2. Remove the property with the name P from x
ii. For g =i+1to x.[[Length]]-1
1. Rename property ToString(q) of x to ToString(g — 1)
iii. Let x.[[Length]] = x.[[Length]] —1
b. Return true
3. Else throw a TypeError exception
9.1.1.5 [[DefaultValue]] (hint)
Overview
The XML type overrides the internal [[DefaultValue]] method defined by the Object type. The XML
[[DefaultValue]] method returns a primitive value representing this XML object. Unlike,“the [[DefaultValue]]
method defindd by the Object type, the XML [[DefaultValue]] method always réturns a string. The hint
parameter is ignored.
Semantics
When the [[DefaultValue]] method of an XML object x is called with parameter hint, the following step is|taken:
1. Returh ToString(x)
9.1.1.6 [[HasProperty]] (P)
Overview
The XML type overrides the internal [[HasProperty]] method defined by the Object type. The XML
[[HasProperty]] method is used to determine whether this XML object contains an XML element or attribute by
its name. The|input argument P may be. an-unqualified name for an XML attribute (distinguished from the
name of XML|elements by a leading 7@%*'symbol) or a set of XML elements, a QName for a set ¢f XML
elements, an AttributeName for a set-of XML attributes, the properties wildcard “*” or the attributes wildcard
‘@*. When the input argument R.s an unqualified XML element name, it identifies XML elementq in the
default namegpace. When the_input argument P is an unqualified XML attribute name, it identifigs XML
attributes in ng namespace.
In addition, the input arguent P may be a numeric property name. If P is a numeric property name equal to
"0", the XML |[HasProperty]] method returns true. If P is a numeric property name other than "0", the XML
[[HasProperty]] method returns false. This treatment intentionally blurs the distinction between a single XML

object and an

KMLEList containing only one value.

Semantics

When the [[HasProperty]] method of an XML object x is called with property name P, the following steps are

If ToString(ToUint32(P)) ==

a. Return (P=="0")

= ToXMLName(P)
e(n) is AttributeName

a. For each ain x.[[Attributes]]

taken:
1.
2. Letn
3. IfTyp
18

i. If (n.[[Name]].localName == "*"
and ((n.[[Name]].uri == null) or (n.[[Namel]].uri == a.[[Name]].ur))

1. Return true
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b. Return false
4. For (k=0 to x.[[Length]]-1)

a. If (n.localName == "*")
or ((x[K].[[Class]] == "element") and (x[k].[[Name]].localName == n.localName)))
and ((n.uri == null) or (X(KL.[[Class]] == "element") and (n.uri == x{K].[[Namell.ur}))

i. Return true
5. Return false

9.1.1.7 [[DeepCopyll ()

Overview

The XML type adds the internal [[DeepCopy]] method to the internal properties defined by.thle Object type.
The XML [[DeepCopy]] method is used to create and return a deep copy of this object, inCluding its attributes,
properfies, namespaces and the attributes, properties and namespaces of all its descendantg. The internal
[[Parent]] property of the return value is set to null and the internal [[Parent]]-property gf each copied
descerjdant is set to its newly copied parent as appropriate.

Semantics
When the [[DeepCopy]] method of an XML object x is called, the following\steps are taken:

1.| Let y be a new XML object with y.[[Prototype]] = x.[[Prototype]], y.[[Class]] = x.[[Class]]| y.[[Value]] =
x.[[Value]], y.[[Name]] = x.[[Name]], y.[[Length]] = x.[[Length]]
2. For each nsin x.[[InScopeNamespaces]]

a. Let ns2 be a new Namespace created as if by calling the constructor new Namesppace(ns)
b. Let y.[[InScopeNamespaces]] = y.[[InScopeNamespaces]] U { ns2}
3.| Let y.[[Parent]] = null

4. For each a in x.[[Attributes]]

a. Let b be the result of calling the [[DeepCopy]] method of a

b. Let b.[[Parent]] =y

c. Let y.[[Attributes]] = y.[[Attributes]] v { b}

5. Fori=0to x.[[Length]]-1

a. Let c be the result of calling’the [[DeepCopy]] method of x[i]

b. Lety[il=c
c. Letc.[[Parent]l=y
6.] Returny

9.1.1.8 [[Descendants]] (P)

VIL object (i.e.,

A 9 v A ent P. The input
argument P may be an unquallfled name for an XML attnbute (dlstmgmshed from the name of XML elements
by a leading “@” symbol) or a set of XML elements, a QName for a set of XML elements, an AttributeName
for a set of XML attributes, the properties wildcard “*” or the attributes wildcard “@*”. When the input argument
P is an unqualified XML element name, it identifies XML elements in the default namespace. When the input
argument P is an unqualified XML attribute name, it identifies XML attributes in no namespace.

Semantics

When the [[Descendants]] method of an XML object x is called with property name P, the following steps are
taken:

1. Letn=ToXMLName(P)
2. Let list be a new XMLList with list.[[ TargetObject]] = null
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3. If Type(n) is AttributeName
a. For each ain x.[[Attributes]]
i. If (n.[[Name]].localName == "*") or (n.[[Name]].localName == a.[[Name]].localName))
and ((n.[[Name]].uri == null) or (n.[[Name]].uri == a.[[Name]].uri))
1. Call the [[Append]] method of list with argument a
4. For (k=0 to x.[[Length]]-1)
a. If ((n.localName == "*")
or ((x[k].[[Class]] == "element") and (x[K].[[Name]].localName == n.localName)))
and ((n.uri == null) or ((x[k].[[Class]] == "element") and (n.uri == x[K].[[Name]].uri)))
i. Call the [[Append]] method of list with argument x[k]
b. Let dqg be the resultsof calling the [[Descendants]] method of x[k] with argument P
c. If dg.[[Length]] > 0O, call the [[Append]] method of list with argument dq
5. Returprfst

9.1.1.9 [[Equals]] (V)
Overview

The XML type|adds the internal [[Equals]] method to the internal properties defined by the Object type. The
XML [[Equals]] method is used to compare this XML object for XML content equality with another XML object
V. The [[Equdls]] operator returns true if V is a value of type XML considered equal to this XML |object.
Otherwise, it returns false.

Semantics
When the [[Eqpials]] method of an XML object x is called with valué)Vy'the following steps are taken:

1. If Type(V) is not XML, return false
2. If x.[[€lass]] is not equal to V.[[Class]], return false
3. If x.[[Name]] is not null
a. If|V.[[Name]] is null, return false
b. If|x.[[Name]].localName is not equal toV~:[[Name]].localName, return false
c. If|x.[[Namel]].uriis not equal to V.[[IName]].uri, return false
Else if V.[[Name]] is not null, return false
If x.[[Attributes]] does not contain-the'same number of items as V.[[Aftributes]], return false
If x.[[Aength]] is not equal to V.[[Length]], return false
If x.[[Value]] is not equal to y[[Value]], return false
For eqich a in x.[[Attributes]]
a. If|V.[[Attributes]] doesnot contain an attribute b, such that b.[[Name]].localName ==
al[[Namel]].localName, b.[[Name]].uri == a.[[Namel]].uri and b.[[Value]] == a.[[Value]], retu
false
9. ForiF 0 to x.[[Length]]-1
a. Let rbe the-result of calling the [[Equals]] method of x[i] with argument V[i]
b. If|r==(false, return false
10. Returp.true

©NO O A

=}

9.1.1.10 [[ResolveValue]] ()

Overview

The XML type adds the internal [[ResolveValue]] method to the internal properties defined by the Object type.
The XML [[ResolveValue]] method returns this XML object. It is used by the XMLList [[ResolveValue]] method
to support [[Put]] operations on empty XMLLists.

Semantics
When the [[ResolveValue]] method of an XML object x is called, the following step is taken:

1. Return x
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1 [[insert]] (P, V)

Overview

The XML type adds the internal [[Insert]] method to the internal properties defined by the Object type. The
XML [[Insert]] method is used to insert a value V at a specific position P. The input argument P shall be a
numeric property name. The input argument V may be a value of type XML, XMLList or any value that can be

conver

ted to a String with ToString().

Semantics

When the [[Insert]] method of an XML object x is called with property name P and value V, the following steps

bject type. The
b value V. The
of type XML,

, the following

are taken:
1.| If x.[[Class]] € {"text", "comment", "processing-instruction”, "attribute"}, return
2| Leti=ToUint32(P)
3.| If (ToString(i) is not equal to P), throw a TypeError exception
4| If Type(V)is XML and (V is x or an ancestor of x), throw an Error exception
5 Letn=1
6. If Type(V)is XMLList, let n = V.[[Length]]
7| Ifn==0, Return
8.| Forj= x.[[Length]]-1 downto i, rename property ToString(j) of k to ToString(j + n)
9. Let x.[[Length]] = x.[[Length]] + n
1Q. If Type(V) is XMLList
a. Forj=0to V.[[Length-1]]
i. V[l.[[Parent]] = x
i x{i+ =Vl
11. Else
a. Call the [[Replace]] method of x with arguments j and V
12. Return
9.1.1.12 [[Replace]] (P, V)
Overview
The XML type adds the internal([[Replace]] method to the internal properties defined by the O
XML [[Replace]] method may be used to replace the property at a specific position P with thg
input grgument P shall beta numeric property name. The input argument V may be a valug
XMLList or any value that.can be converted to a String with ToString().
Semarntics
When the [[Replace]] method of an XML object x is called with property name P and value
steps gre taken:
1. g € ; ; - ; ;
2. Leti=ToUint32(P)
3. If (ToString(i) is not equal to P), throw a TypeError exception
4. |If iis greater than or equal to x.[[Length]],
a. Let P = ToString(x.[[Length]])
b. Let x.[[Length]] = x.[[Length]] + 1
5. If Type(V)is XML and V.[[Class]] € {"element", "comment", "processing-instruction", "text"}

. If V.[[Class]] is “element” and (V is x or an ancestor of x) throw an Error exception

a

b. Let V.[[Parent]] = x

c. If x has a property with name P
i. Let x[P].[[Parent]] = null

d. Letx[P]=V

© ISO/IEC 2006 — All rights reserve
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6. Else if Type(V) is XMLList
a. Call the [[DeleteBylndex]] method of x with argument P
b. Call the [[Insert]] method of x with arguments P and V

7. Else

a. Lets=ToString(V)

b. C
c. If

reate a new XML object t with t.[[Class]] = "text", t.[[Parent]] = x and t.[[Value]] = s
x has a property with name P
i. Let x[P].[[Parent]] = null

d. Let the value of property P of x be t
8. Return

9.1.1.13 [[Ac
Overview

The XML type
Object type.

[[InScopeNam
added to the [
not added t
[[InScopeNam
element are sq

Semantics

When the [[Ad
steps are take

1.
2.

If x.[[
If N.p
a. If
b. L
c. F

d.

f

e.
f.

=

n

g.
3. Retur]

9.2 The XM

adds the internal [[AddInScopeNamespace]] method to the internal properties. defined
The XML [[AddInScopeNamespace]] method is used to add a new-Namespace
bspaces]] of a given XML object. The input argument N is a value of type€ Namespac
InScopeNamespaces]] property of this XML object. If N.prefix is undefined, the names
b the [[/[nScopeNamespaces]]. If N.prefix matches
bspaces]], the match is replaced by N and prefixes of the names, with the same prefix
t to undefined.

dInScopeNamespace]] method of an XML object x(is ealled with a namespace N, the fqg
N

LI 11
’

Class]] € {"text", "comment", "processing-instruction
refix 1= undefined

N.prefix == "" and x.[[Name]].uri ==
bt match be null

br each ns in x.[[InScopeNamespaces]]

i. If N.prefix == ns.prefix, let. match = ns

match is not null and match.uri is not equal to N.uri

i. Remove match from X[[InScopeNamespaces]]

bt x.[[InScopeNamespaces]] = x.[[InScopeNamespaces]] v { N }
X.[[Name]].[[Prefix]]=="N.prefix

i. Let x.[[Name]}.prefix = undefined

br each attr in x.[fAttributes]]

i. If attr.[[Name]].[[Prefix]] == N.prefix, let attr.[[Name]].prefix = undefined
n

attribute”}, return

~return

LList Type

the préfix of a namespace

by the
to the
e to be
bace is
in
in this

llowing

The XMLList type is an ordered collection of properties. Each property of an XMLList object has a unique
numeric property name P, such that ToString(ToUint32(P)) is equal to P and a value of type XML. Methods

are associated

with XMLList objects using non-numeric property names.

A value of type XMLList represents an XML document, XML fragment or an arbitrary collection of XML objects
(e.g., a query result).

E4X intentionally blurs the distinction between an individual XML object and an XMLList containing only that
object. To this end, all operations available for XML objects are also available for XMLList objects.
Implementations that extend E4X should preserve this constraint.

22
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9.2.1 Internal Properties and Methods

The XMLList type is logically derived from the Object type and inherits its internal properties. Unless otherwise
specified, the XMLList type also inherits the type conversion semantics defined for the Object type (section 9
of ECMAScript Edition 3). The following table summarises the internal properties the XMLList type adds to

those defined by the Object type.

Property Parameters

Description

[[Length]] None

The number of properties contained in this XMLList

object.

[[TargetObject]] None

The XML or XMLList object assogiz
object that will be affected when_item
into this XMLList.

ted with this
5 are inserted

[[TardetPropertyl] | None

The name of a property thab may be

created in the

[[TargetObject]] when.‘objects are added to an

XMLList object has the same content

empty XMLList.

[[Append]] (Value) Appends a new\property to the end of this XMLList
object.

[[DeepCopyl]] () Returns(@ deep copy of this XMLList object.

[[Desg¢endants]] (PropertyName) Returns an XMLList containing all the| descendants
of* values of in this XMLList that |have names
matching propertyName.

[[Equals]] (Value) Returns a Boolean value indicating |whether this

as the given

Value or this XMList object contains an object that

compares equal to the given Value.

[[ResplveValuel]] ()

Resolves the value of this XML objeq

object is not empty, it is returned.

[[ResolveValue]] attempts to create a

t. If this XML
Otherwise,
n appropriate

value.

The value of the [[Length]] property is a non-negative Number.

Unless| otherwise specified, a newly created instance of type XMLList has [[Prototype]] inftialized to the
XMLLigt prototype object, [[Class]] initialized to the string "XMLList", [[Value]] initialized [to undefined,
[[Length]]\nitialized to the integer 0, [[TargetObject]] initialized to null, and [[TargetProperty]] initialized to null.

9.2.1.1 [[Get]] (P)
Overview

The XMLList type overrides the internal [[Get]] method defined by the Object type. The XMLList [[Get]] method
is used to retrieve a specific property of this XMLList object by its numeric property name or to iterate over the
XML valued properties of this XMLList object retrieving their XML attributes by name or their XML valued
properties by name. The input argument P may be a numeric property name, an unqualified name for an XML
attribute (distinguished from the name of XML elements by a leading “@” symbol) or a set of XML elements, a
QName for a set of XML elements, an AttributeName for a set of XML attributes, the properties wildcard “*” or
the attributes wildcard “@*”. When the input argument P is an unqualified XML element name, it identifies
XML elements in the default namespace. When the input argument P is an unqualified XML attribute name, it
identifies XML attributes in no namespace.
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NOTE

Unlike the internal Object [[Get]] method, the internal XMLList [[Get]] method is never used for retrieving

methods associated with XMLList objects. E4X modifies the ECMAScript method lookup semantics for XMLList objects as
described in section 11.2.2.

Semantics

When the [[Get]] method of an XMLList object x is called with property name P, the following steps are taken:

1.

If ToString(ToUint32(P)) ==

a. Return the result of calling the Object [[Get]] method with x as the this object and argument P

2.
3.
a. If
4. Retur
9.21.2 [[PyY
Overview
The XMLList ty

is used to mod
the XMLList cq
insert propertie
XMLList and ¢
name for an X
XML elements
properties wild
elements in th
identifies XML
value that can

NOTE Unli
set of methods 4

Semantics

When the [[PU
steps are take

1.
2.

Let i 7
If ToS

Let list be a new XMLList with list.[[ TargetObject]] = x and list.[[TargetProperty]] = P
Fori=0to x.[[Leng

th]l-1,

- Class——element—

i. Let gq be the result of calling the [[Get]] method of x[i] with argument P
i. If gq.[[Length]] > 0, call the [[Append]] method of /ist with argument gq
n list

t]1 (P, V)

ify or replace an XML object within the XMLList and the context of its parent. In additior]
ntains a single property with an XML object, the [[Put]] method is used to modify, repla

ssociated XML objects will be affected and may be{aynumeric property name, an unq
ML attribute (distinguished from XML valued propefty hames by a leading “@” symbol) o
, @ QName for a set of XML elements, an AttributeName for a set of XML attributes
card “*”. When the input argument P is an unqualified XML element name, it identifi
e default namespace. When the input argument P is an unqualified XML attribute n
attributes in no namespace. The input argiment V may be a value of type XML, XMLLis{
be converted to a String with ToString();

e the internal Object [[Put]] method( the internal XMLList [[Put]] method is never used for modif]
ssociated with XMLList objects.

t]] method of an-XMLList object x is called with property name P and value V, the fo
N

ToUint32(R)
tring(i)==
x.[[TargetObject]] is not null

pe overrides the internal [[Put]] method defined by the Object type: The XMLList [[Put]] method

, when
ce, and

s or XML attributes of that value by name. The input argument P identifies which portion of the

ualified
r set of
or the
s XML
ame, it
or any

ying the

llowing

is;Let r be the result of calling the [[ResolveValue]] method of x.[[TargetObject]]

a. If
b. E
c. If

24

I. 1T == null, retarn
Ise let r = null
i is greater than or equal to x.[[Length]]
i. If Type(r)is XMLList
1. If r.[[Length]] is not equal to 1, return
2. Else let r=1r0]
. If r.[[Class]] is not equal to "element”, return
. Create a new XML object y with y.[[Parent]] = r, y.[[Name]] = x.[[TargetProperty]],
y.[[Attributes]] = {}, y.[[Length]] = 0
If Type(x.[[TargetProperty]]) is AttributeName
1. Let attributeExists be the result of calling the [[Get]] method of r with argument
y.[[Name]]
2. If (attributeExists.[[Length]] > 0), return
3. Let y.[[Class]] = "attribute™
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Wi

v. Else if x.[[TargetProperty]] == null or x.[[TargetProperty]].localName ==
1. Let y.[[Name]] = null
2. Let y.[[Class]] = "text"
vi. Else let y.[[Class]] = "element”
vii. Leti=x.[[Length]]
viii. [If (y.[[Class]] is not equal to "attribute™)
1. If ris not null
a. If(i>0)
i. Letj=0
ii. While (j < r.[[Length]]-1)
and (r{j] is not the same object as x[i-1])
1. Letj=j+1

b—Efse
i. Letj=r.[[Length]]-1
c. Call the [[Insert]] method of r with arguments ToString(j+1) and y
2. If Type(V) is XML, let y.[[Name]] = V.[[Name]]
3. Else if Type(V) is XMLList, let y.[[Name]] = V.[[TargetProperty]}
ix. Call the [[Append]] method of x with argument y

d. If (Type(V) ¢ {XML, XMLList}) or (V.[[Class]] € {"text", "attribute"}), et V = ToString(V)

e. If x[i].[Class]] == "attribute"
i. Let z = ToAttributeName(x[i].[[Namel]])
ii. Call the [[Put]] method of x[i].[[Parent]] with arguments'z: and V
iii. Let attr be the result of calling [[Get]] on x[i].[[Parent])with argument z
iv. Let x[i] = attr[0]
f. Else if Type(V) is XMLList
i. Create a shallow copy c of V
ii. Let parent = x[i].[[Parent]]
iii. If parentis not null
1. Let g be the property of parent,‘such that parent{q] is the same object as
2. Call the [[Replace]] method,of parent with arguments q and ¢
3. Forj=0to c.[[Length]]-1
a. Let c[j] = parent[ToUint32(q)+j]
iv. If c.[[Length]] ==
1. Forj=i+1to x[[Length]] — 1, rename property j of x to ToString(j-1)
v. Else
1. Forj = x.[[Lehgth]]-1 downto i + 1, rename property j of x to ToString(j + ¢
vi. Forj=0to c.[[Length]]-1, let x[i + j] = c[j]
vii. Let x.[[Length]] = x.[[Length]] + c.[[Length]] - 1
g. Else if (TypeAris XML) or (x[i].[[Class]] € {"text", "comment", "processing-inst
i. Let parent = x[i].[[Parent]]
ii. If parentis not null
1.* Let g be the property of parent, such that parent{q] is the same object as
2. Call the [[Replace]] method of parent with arguments q and V
3. Let V = parent][q]
ii. If Type(V) is String
1. Create a new XML object t with t.[[Class]] = "text", t.[[Parent]] = x and t.[

Z Letx[[=1¢
iv. Else
1. Letx[il=V
h. Else
i. Call the [[Put]] method of x[i] with arguments ™*" and V
Else if x.[[Length]] is less than or equal to 1
a. If x.[[Length]] ==
i. Let rbe the result of calling the [[ResolveValue]] method of x
ii. If (r==null) or (r.[[Length]] is not equal to 1), return
ii. Call the [[Append]] method of x with argument r
b. Call the [[Put]] method of x[0] with arguments P and V
Return
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9.21.3 [[Delete]] (P)
Overview

The XMLList type overrides the internal [[Delete]] method defined by the Object type. The XMLList [[Delete]]
method is used to remove a specific property of the XMLList by its numeric property name or to iterate over
the XML valued properties of the XMLList removing their XML attributes or elements by name. The input
argument P may be a numeric property name, an unqualified name for an XML attribute (distinguished from
the name of XML elements by a leading “@” symbol) or a set of XML elements, a QName for a set of XML
elements, an AttributeName for a set of XML attributes, the properties wildcard “*” or the attributes wildcard
‘@*. When the input argument P is an unqualified XML element name, it identifies XML elements in the
default namespace. When the input argument P is an unqualified XML attribute name, it identifies XML
attributes in ngnamespace.

Semantics

When the [[Dglete]] method of an XMLList object x is called with property name P, the following stgps are
taken:

1. Letiz ToUint32(P)
2. If ToString(i) ==
a. If|iis greater than or equal to x.[[Length]], return true
b. EJse
i. Let parent = x[i].[[Parent]]
i. If parentis not null
1. If x[{].[[Class]] == "attribute™
a. Call the [[Delete]] method of parent with' argument ToAttributeName(x[i].[[Ngmel]])
2. Else
a. Let g be the property of parent, where parent[q] is the same object as x][i]
b. Call the [[DeleteBylndex]] method of parent with argument q
iii. Remove the property with the name R from x
iv. Forqg=i+1tox.[[Length]] -1
1. Rename property ToString(qg)-of x to ToString(g — 1)
v. Let x.[[Length]] = x.[[Length]] <1
c. Return true
3. For egqch property g in x
a. Iflq.[[Class]] == "element"
i. Call the [[Delete]] method of g with argument P
4. Returp true

9.2.1.4 [[DdfaultValue]J:thint)

Overview

The XMLList {yp€ overrides the internal [[DefaultValue]] method defined by the Object type. The XMLList
[[DefaultValue Tt i i i ject: Tke; Object
[[DefaultValue]] method, the XMLList [[DefaultValue]] method always returns a string. The hint parameter is
ignored.

Semantics

When the [[DefaultValue]] method of an XMLList object list is called with parameter hint, the following step is
taken:

1. Return ToString(list)
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9.21.5 [[HasProperty]] (P)
Overview

The XMLList type overrides the internal [[HasProperty]] method defined by the Object type. The XMLList
[[HasProperty]] method is used to determine whether this XMLList object contains an XML element or attribute
by its ordinal position or whether any of the objects contained in this XMLList object contains an XML element
or attribute by its name. The input argument P may be a numeric property name, an unqualified name for an
XML attribute (distinguished from the name of XML elements by a leading “@” symbol) or a set of XML
elements, a QName for a set of XML elements, an AttributeName for a set of XML attributes, the properties
wildcard “*” or the attributes wildcard “@*”. When the input argument P is an unqualified XML element name, it
identifies XML elements in the default namespace. When the input argument P is an unqualified XML attribute
name, fTidentifies XML attributes in no namespace.

Semarntics

When the [[HasProperty]] method of an XMLList object x is called with property name P, the following steps
are taken:

1.| If ToString(ToUint32(P)) ==

a. Return (ToUint32(P) < x.[[Length]])

2. Fori=0to x.[[Length]]-1

a. If x[i].[[Class]] == "element" and the result of calling the-{[HasProperty]] method of|x[i] with
argument P == true, return true

3.| Return false

9.2.1.6) [[Append]] (V)
Overview

The XMLList type adds the internal [[Append]]method to the internal properties defined by the Object type.
The XMLList [[Append]] method is used to-append zero or more values specified by V to the end of the
XMLLigt. The input argument V shall be ayvalue of type XMLList or XML.

Semarjtics
When the [[Append]] method of an XMLList object x is called with value V, the following steps are taken:

1.| Leti= x.[[Length]]

2| Letn=1

3| If Type(V).is XMLList,

Letx{[TargetObject]] = V.[[TargetObject]]
Letx.[[TargetProperty]] = V.[[TargetProperty]]
Let n = V.[[Length]]

If n==0, Return

For—0to v fftorgthiEt ot i+ =i

480 op

f.
4. Let x.[[Length]] = x.[[Length]] + n
5. Return

9.21.7 [[DeepCopyl] ()
Overview
The XMLList type adds the internal [[DeepCopy]] method to the internal properties defined by the Object type.

The XMLList [[DeepCopy]] method is used to create and return a copy of this XMLList object containing deep
copies of all its properties.
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Semantics

When the [[De

epCopy]] method of an XMLList object x is called the following steps are taken:

Let list be a new XMLList object

all internal properties of x to list

Fori= 0 to x.[[Length]]-1

a. Let list[i] be the result of calling the [[DeepCopy]] method of x[i]

1.

2. Copy

3

4. Retur
9.2.1.8
Overview

The XMLList t
type. The XMl
properties in t
input argumen
attribute (distin
QName for a g
the attributes

XML elements
identifies XML

Semantics

When the [[De
taken:

1. Letlig

2. Forgq

a. If

3. Retur]

9.21.9 [[Ec
Overview

The XMLList ty

XMLList [[Equ

n list

[[Descendants]] (P)

ype adds the internal [[Descendants]] method to the internal properties defined by the
 List [[Descendants]] method may be used to retrieve all the XML valued descendants
his XMLList (i.e., children, grandchildren, great-grandchildren, etc.) with names match
t P. The input argument P may be a numeric property name, an unqualified name for 3
guished from the name of XML elements by a leading “@” symbol) or a,set of XML elem
et of XML elements, an AttributeName for a set of XML attributes,.the properties wildcar
vildcard “@*”. When the input argument P is an unqualified XML ‘element name, it id
in the default namespace. When the input argument P is an Gngualified XML attribute n
attributes in no namespace.

t be a new XMLList with list.[[ TargetObject]}= null

= 0 to x.[[Length]] - 1

(x[q].[[Class]] == "element")

i. Let dq be the result of calling the [[Descendants]] method of x[q] with argument P
i. If dqg.[[Length]] > 0, call the [[Append]] method of /ist with argument dq

N list

uals]] (V)

bis]] method is used to compare this XMLList object for content equality with another X

object V or de
[[Equals]] ope
that is consid

rmine\whether this XMLList object contains a single XML object that compares equal to
tor returns true if this XMLList object is considered equal to V or contains only one XML

Object
of the
ing the
n XML
ents, a
d “*” or
entifies
ame, it

scendents]] method of an XML object x is calledwith property name P, the following steps are

pe adds the-internal [[Equals]] method to the internal properties defined by the Object type. The

MLList
V. The

undefined. The input argument V may be a value of type XMLList, XML, undefined or any value that can be

converted to a

Semantics

String with ToString().

When the [[Equals]] method of an XML object x is called with value V, the following steps are taken:

1.
2. IfTyp

a. If

If V==

undefined and x.[[Length]] == 0, return true
e(V) is XMLList
x.[[Length]] is not equal to V.[[Length]], return false

b. Fori=0 to x.[[Length]]

c. R

28

i. If the result of the comparison x[i] == V]i] is false, return false
eturn true
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Else if x.[[Length]] ==
a. Return the result of the comparison x[0] ==
Return false

9.2.1.10 [[ResolveValue]] ()

Overview

The XMLList type adds the internal [[ResolveValue]] method to the internal properties defined by the Object
type. The XMLList [[ResolveValue]] method is used to resolve the value of empty XMLLists. If this XMLList
object is not empty, the [[ResolveVaIue]] method WI|| return it. If th|s XMLLlst is empty, the [[ResolveVaIue]]

methog-w

cannot

Semair

When {

—_

93 T

The internal AttributeName type.is not a language data type. It is defined by this specific

exposi
Attribu
interm

The AftributeNamestype specifies the name of an XML attribute. A value of type Attribute
specified using andAttributeldentifier. If the name of the attribute is not specified as a Qualified|g
proper{y of thesassociated QName will be the empty string representing no namespace.

9.31

be created, [[ResolveVaIue]] returns null.
tics
he [[ResolveValue]] method of an XMLList object x is called, the following steps are take

If x.[[Length]] > 0, return x

Else
a. If (x.[[TargetObject]] == null) or (x.[[ TargetProperty]] == null)
or (type(x.[[TargetProperty]]) is AttributeName) or (x.[[ TargetProperty]].localName
i. Return null
b. Let base be the result of calling the [[ResolveValue]lunethod of x.[[TargetObject]] r
c. If base == null, return null
d. Let target be the result of calling [[Get]] on baSe‘with argument x.[[ TargetProperty]]
e. If (target.[[Length]] == 0)
i. If (Type(base)is XMLList) and (base:{[Length]] > 1), return null
ii. Call [[Put]] on base with arguments;x.[[ TargetProperty]] and the empty string
iii. Let target be the result of calling {[[Get]] on base with argument x.[[ TargetProp|
f. Return target
he AttributeName Type

ory purposes. An implementation of E4X shall behave as if it produced and ¢
eNames in the manner described here. However, a value of type AttributeName is u
diate result of expression evaluation and cannot be stored as the value of a variable or (g

Internal Properties

es If the XMLList

=)

= "*")

bcursively

erty]]

htion purely for
perated upon
sed only as an
roperty.

Name may be
entifier, the uri

The AttributeName type is logically derived from the Object type and inherits its internal properties. Unless
otherwise specified, the AttributeName type also inherits the type conversion semantics defined for the Object
type (section 9 of ECMAScript Edition 3). The following table summarises the internal properties the
AttributeName type adds to those defined by the Object type.

Property Parameters Description

[[Namel]] None The name of the attribute

The value of the [[Name]] property is a value of type QName.
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9.4 The An

yName Type

The internal AnyName type is not a language data type. It is defined by this specification purely for
expository purposes. An implementation of E4X shall behave as if it produced and operated upon AnyName
values in the manner described here. However, a value of type AnyName is used only as an intermediate
result of expression evaluation and cannot be stored as the value of a variable or property.

The AnyName type is a marker type used to indicate that the name of a particular property was specified as a
Wildcardldentifier (i.e., “*”). The AnyName type has exactly one value, called anyname.

10 Type C

nversion

E4X extends t
this section, th
ECMAScript E

NOTE As i
users. They occ]
In addition, ToS
toXMLString() d

10.1 ToString

he automatic type conversion operators defined in ECMAScript. Unless otherwise~sped
e XML type inherits the type conversion semantics defined for the Object type |(secti
dition 3).

h ECMAScript Edition 3, these type conversion functions are internal and are mot.directly acces]

tring and ToXMLString are exposed indirectly to the E4X user via the Built<in methods toStrin
bfined in sections 13.4.4.38, 13.4.4.39, 13.5.4.21 and 13.5.4.22.

E4X extends the behaviour of the ToString operator by specifying its-béhaviour for the following types.

ified in
bn 9 of

sible by

Lr as needed in E4X algorithms and are described here to aid specification of-typé conversion semantics.

9() and

Input Type Result \\\
QO
XML Return the XML object as atstring as defined in section 10.1.1.
XMLList Return the XMLList object as a string as defined in section 10.1.2.
AttributeName Given an input argument a, return the result of concatenating the string
"@" and ToString(a.[[Name])).

10.1.1 ToString Applied to the XML Type

Overview

Given an XML
content (i.e., c
the XML objeq
returns a string

object x;the operator ToString converts x to a string s. If a value of type XML has
bntains_no’elements), it represents a primitive value and ToString returns the String con
t, omitting the start tag, attributes, namespace declarations and end tag. Otherwise, T

simple
ents of
pString
rations

representing the entire XML object, including the start tag, attributes, namespace declz

and the end ta

g.

NOTE  the actual format of the resulting string content is implementation defined.

Combined with ToString’s treatment of XMLLists (see section 10.1.2), this behaviour allows E4X programmers
to access the values of XML leaf nodes in much the same way they access the values of object properties.
For example, given a variable named order assigned to the following XML value:

30
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<order>
<customer>
<firstname>John</firstname>
<lastname>Doe</lastname>
</customer>
<item>
<description>Big Screen Television</description>
<price>1299.99</price>
<quantity>1</quantity>
</item>
</order>

the E4X programmer can access individual values of the XML value like this:

// Corlstruct the full customer name
var ngdme = order.customer.firstname + " " + order.customer.lastname;

// Calculate the total price
var tqtal = order.item.price * order.item.quantity;

E4X dges not require the programmer to explicitly select the text nodes associated with each leaf element or
explicily select the first element of each XMLList return value. For cases)where this is not the desired
behavipur, the TOXMLString operator is provided (see section 10.2).

NOTE In the example above, the String valued properties associated_with the XML objects ordgr.item.price and
order.itgm.quantity are implicitly converted to type Number prior to performing the multiply operation.

For XML objects with [[Class]] set to “attribute” or “text”, ToString simply returns their value as a|string.
Semarnjtics

Given &n XML object x, ToString takes the following<steps:

—_

If x.[[Class]] € {"attribute", "text"}, return x.[[Value]]
2| If x.hasSimpleContent() == true
a. Let s be the empty string
b. Fori=0to x.[[Length]]-1,
i. If x[i].[[Class]] ¢ {'comment", "processing-instruction"}
1. Let s be the result of concatenating s and ToString(x[i])
c. Returns
3. Else
a. Return ToXMLEString(x)

10.1.2 | ToString-Applied to the XMLList Type

Overview,

The operator—ToString—converts—am—XMttist—object st to—=a—string—s—TheTeturmm—vatue is the string
representation of each item in the XMLList concatenated together in order.

Note that the result of calling ToString on a list of size one is identical to the result of calling ToString on the
single item contained in the XMLList. This treatment intentionally blurs the distinction between a single XML
object and an XMLList containing only one value to simplify the programmer’s task. It allows E4X
programmers to access the value of an XMLList containing only a single primitive value in much the same way
they access object properties.
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Semantics

Given an XMLList object list, ToString performs the following steps:

1. If list.hasSimpleContent() == true
a. Let s be the empty string
b. Fori=0 to list.[[Length]]-1,
i. If x[i].[[Class]] £ {"comment", "processing-instruction™}
1. Let s be the result of concatenating s and ToString(/ist[/])

c. Returns
2. Else

a. Return ToXMLString(x)

10.2 ToXMLBtring ( input argument, [AncestorNamespaces], [IndentLevel] )

E4X adds the ponversion operator ToXMLString to ECMAScript. ToOXMLString is a variant/ef-ToString ised to
convert its argument to an XML encoded string. Unlike ToString, it always includes the|start tag, attributes,
namespace ddclarations and end tag associated with an XML element, regardless of-content. This is ugeful in
cases where the default ToString behaviour is not desired. The semantics of ToXMLString are specified by the
following table
Input Type Result A N4
O)
Undefing¢d Throw a TypeError exception.
Null Throw a TypeError exception.
Boolean Return ToString(input argument)
Number Return ToString(input-argument)
String Return EscapeElementValue(input argument)
XML Create an XML encoded string value based on the content of the XML
object as specified in section 10.2.1.
XMLList Create an XML encoded string value based on the content of the¢
XMLList object as specified in section 10.2.2.
Object Apply the following steps:
1. Let p be the result of calling ToPrimitive(input argument, hint
String)
2. Let s be the result of calling ToString(p)
3. Return EscapeElementValue(s)

10.2.1 ToXMLString Applied to the XML Type

Semantics

Given an XML object x and an optional argument AncestorNamespaces and an optional argument
IndentLevel, ToXMLString converts it to an XML encoded string s by taking the following steps:

1. Let s be the empty string
2. If IndentLevel was not provided, Let IndentLevel = 0
3. If (XML.prettyPrinting == true)

a. Fori=0to IndentLevel-1, let s be the result of concatenating s and the space <SP> character

32
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If x.[[Class]] == "text",
a. If (XML.prettyPrinting == true)

i. Let v be the result of removing all the leading and trailing XMLWhitespace characters from

x.[[Value]]
ii. Return the result of concatenating s and EscapeElementValue(v)
b. Else
i. Return EscapeElementValue(x.[[Value]])
If x.[[Class]] == "attribute", return the result of concatenating s and
EscapeAttributeValue(x.[[ Value]])

If x.[[Class]] == "comment", return the result of concatenating s, the string "<!--", x.[[Value]] and the
string "-->"
If x.[[Class]] == "processing-instruction”, return the result of concatenating s, the string "<?",

If AncestorNamespaces was not provided, let AncestorNamespaces = { }
Let namespaceDeclarations = { }
. For each ns in x.[[InScopeNamespaces]]
a. If there is no ans € AncestorNamespaces, such that ans.uri == ns.uri and ‘ans.pref]
i. Letns1be acopy of ns
ii. Let namespaceDeclarations = namespaceDeclarations U { ns1}
NOTE implementations may also exclude unused namespagce declarations from
namespaceDeclarations

X == ns.prefix

. For each name in the set of names consisting of x.[[Name]] and\the name of each attripute in

x.[[Attributes]]
a. Let namespace be a copy of the result of calling [[GetNamespace]] on name with g
(AncestorNamespaces U namespaceDeclarations)
b. If (namespace.prefix == undefined),
there is no ns2 e (AncestorNamespaces \w namespaceDeclarations) with nan
== ns2.prefix
ii. Note: implementations should prefer the empty string as the implementation g
it is not already used in the set (AncestorNamespaces U namespaceDeclarat
iii. Let namespaceDeclarations = namespaceDeclarations U { namespace }
. Let s be the result of concatenating's and the string "<"
. If namespace.prefix is not the .empty string,
a. Let s be the result of concatenating s, namespace.prefix and the string ":"
Let s be the result of con¢atenating s and x.[[Namel]].localName
Let attrAndNamespaces_= x.[[Attributes]] w namespaceDeclarations
For each an in attrAndNamespaces
a. Let s be theresult of concatenating s and the space <SP> character
b. If Type(anyis-XML and an.[[Class]] == "attribute”
i. Letvans be a copy of the result of calling [[GetNamespace]] on a.[[Name]] with
AncestorNamespaces
i \If (ans.prefix == undefined),
1. Let ans.prefix be an arbitrary implementation defined namespace prefix,
there is no ns2 e (AncestorNamespaces w namespaceDeclarations) with

rgument

i. Let namespace.prefix be an arbitrary implementation defined namespace preffix, such that

nespace.prefix

efined prefix if
ons)

argument

such that
ans.prefix ==

ns2.prefix

2. If there is no ns2 e (AncestorNamespaces U namespaceDeclarations), such that

ns2.uri == ans.uri and ns2.prefix == ans.prefix
a. Let namespaceDeclarations = namespaceDeclarations U { ans }

iii. If ans.prefix is not the empty string

1. Let s be the result of concatenating s, namespace.prefix and the string ™:
iv. Let s be the result of concatenating s and a.[[Name]].localName

c. Else

i. Let s be the result of concatenating s and the string "xmins"
ii. If (an.prefix == undefined),

1. Let an.prefix be an arbitrary implementation defined namespace prefix, s

uch that there

is no ns2 € (AncestorNamespaces U namespaceDeclarations) with an.prefix ==

ns2.prefix
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iii. If an.prefix is not the empty string
1. Let s be the result of concatenating s, the string ":" and an.prefix
d. Let s be the result of concatenating s, the string "=" and a double-quote character (i.e. Unicode
codepoint \u0022)
e. If an.[[Class]] == "attribute"
i. Let s be the result of concatenating s and EscapeAttributeValue(an.[[Value]])
f. Else
i. Let s be the result of concatenating s and EscapeAttributeValue(an.uri)
g. Let s be the result of concatenating s and a double-quote character (i.e. Unicode codepoint
\u0022)
17. If x.[[Length]] ==
a. Let s be the result of concatenating s and "/>"
b. tarms
18. Let s pe the result of concatenating s and the string ">"
19. Let indentChildren = ((x.[[Length]] > 1) or (x.[[Length]] == 1 and x[0].[[Class]] is not equal'{o"tgxt"))
20. If (XML.prettyPrinting == true and indentChildren == true)
a. Let nextindentLevel = IndentLevel + XML.Prettylndent.
21. Else
a. Let nextindentLevel =0
22. For i ¥ 0 to x.[[Length]]-1
a. If|(XML.prettyPrinting == true and indentChildren == true)
i. Let s be the result of concatenating s and a Line Terminator
Let child = ToXMLString (x[i], (AncestorNamespaces \w namespaceDeclarations),
nextindentLevel)
c. Let s be the result of concatenating s and child
23. If (XML.prettyPrinting == true and indentChildren == true),
a. Let s be the result of concatenating s and a LineTerminator
b. Fpri= 0 to IndentLevel, let s be the result of concatenating s and a space <SP> character
24. Let s pe the result of concatenating s and the string “</™
25. If nanpespace.prefix is not the empty string
a. Let s be the result of concatenating s, namespace.prefix and the string ":"
26. Let s pe the result of concatenating s, x.[[Name]].localName and the string ">"
27. Returh s

NOTE Implementations may also preserve, insignificant whitespace (e.g., inside and between element tags) and
attribute quoting| conventions in ToXMLString()-

10.2.1.1 EscapeElementValue ( s.)

Semantics

Given a String|value s, the)operator EscapeElementValue performs the following steps:
1. Letrbe theempty string

2. For e@ch character cin s
a. If|(e.=="<"), let r be the result of concatenating r and the string"&It;"

b. Else if (c == ">"), let r be the result of concatenating r and the string "&gt;"
c. Else if (c == "&"), let r be the result of concatenating r and the string "&amp;"
d. Else, let r be the result of concatenating rand ¢

3. Returnr
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10.2.1.2 EscapeAttributeValue (s )
Semantics
Given a string value s, the operator EscapeAttributeValue performs the following steps:

1. Letrbe the empty string

2. Foreach charactercin s

a. If (cis a double quote character (i.e., ")). let r be the result of concatenating r and the string
ll&quot;u

b. Else if (¢ == "<") let r be the result of concatenating r and the string "&lIt;"

c. Elseif (c =="&") let r be the result of concatenating r and the string "&amp;"

} T{c==1 U | | XA;
e. Else if (c ==\u000D) let r be the result of concatenating r and the string "&#xD;"
f. Else if (c ==\u0009) let r be the result of concatenating r and the string "&#x93"
g. Else let r be the result of concatenating rand c
3. Returnr

10.2.2 | ToXMLString Applied to the XMLList Type

Semairntics

Given an XMLList object x, an optional argument AncestorNamespaces and an optional argumegnt /ndentLevel,
ToXMLUString converts x to an XML encoded string s by taking{the following steps:

1| Let s be the empty string
2| For i =0 to x.[[Length]]1
a. If (XML.prettyPrinting == true and i is not'equal to 0)
i. Let s be the result of concatenating s and a Line Terminator
b. Let s be the result of concatenating s'and ToXMLString(x[i], AncestorNamespaces
3| Return s
10.3 ToXML

E4X adds the operator ToXML to ECMAScript. ToXML converts its argument to a valug of type XML
accordjng to the following table:

Input| Type R@éu)t

.

Undetined Throw a TypeError exception.

Null Throw a TypeError exception.

Booldgan Convert the input argument to a string using ToString then convert the resllt to XML as
specified in section 10.3.1.

Number Convert the input argument to a string using Tostring then convert the result to XML as
specified in section 10.3.1.

String Create an XML object from the String as specified below in section 10.3.1.

XML Return the input argument (no conversion).

XMLList If the XMLList contains only one property and the type of that property is XML, return that

property. Otherwise, throw a TypeError exception.

Object If the [[Class]] property of the input argument is "String”, "Number"” or "Boolean",
convert the input argument to a string using ToString then convert the result to XML as
specified in section 10.3.1. Otherwise, throw a TypeError exception.

W3C XML Create an XML object from a W3C XML Information Item as specified below in section
Information 10.3.2.
Item
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10.3.1 ToXML Applied to the String Type

Overview

When ToXML is applied to a string type, it converts it to XML by parsing the string as XML. Prior to conversion,
string concatenation can be used to construct portions of the XML object without regard for XML constraints
such as well-formedness. For example, consider the following.

John = "
Sue = "<
tagName
employee

var
var
var
var

<employee><name>John</name><age>25</age></employee>";
employee><name>Sue</name><age>32</age></employee>";

= "employees";

s new XML ("<" + tagName +">" + John + Sue + "</" + tagName +">");

The last line o
the resulting
operator to co
Semantics

Given a String

this example concatenates several individual strings to form a single string value, then
ring to the XML constructor function. The XML constructor function uses the internal
vert the given string to an XML object.

value s, ToXML converts the string to an XML object using the following steps:

pfaultNamespace = GetDefaultNamespace()

1. Let dq
2. Letp
s
3. Pars
excep
4., Letx
5. If x|
a.
S
6. Elsei
a. L
b.
7. Else
NOTE The
perform this typd
10.3.2 ToXML
Overview
When ToXML

Information Se
operators may

rentString be the result of concatenating the strings "<parent-xmins="", defaultNamesp
and "</parent>"
parentString as a W3C Element Information Item e and if the parse fails, throw a Synta
ion

ToXML(e)
ength]] ==
turn a new XML object t with t.[[Class]] = "text)t.[[Parent]] = null and t.[[Value]] = the {

x.[[Length]] ==

t x[0].[[Parent]] == null

turn x[0]

row a SyntaxError exception

use of a W3C XML Information tem is purely illustrative. A W3C XML Information Item is not red
e conversion and implementations' may use any mechanism that provides the same semantics.

Applied to a W3C XML Information Item

is applied-t6-an implementation of a W3C XML Information Iltem conforming to the W3
t specification, it maps the E4X data model onto the given information item such th
be used to query, navigate and manipulate the given information item.

passes
ToXML

face,

(Error

mpty

uired to

C XML
at E4X

The definition

£ T YA _oraovidedin caoctioniaintantionally, acanaral 1 S Apeaitc ot

create

PN i i manlamantat
T O7ZeVTIiE PTrovIGC O O TS ST TtoOTT TS e raoran y - gorerar— it Pt S i iore o rtotrorTsS— T

an XML object from a W3C DOM object, XPath node, XQuery item or an instance of any other data model that
can be mapped to a W3C XML Information Item. E4X does not require implementations to support these data
models, nor does it require implementations that support these data models to provide the capability to create
XML objects from them. Rather, it defines the semantics of these operations for implementations that choose
to implement them.

For example, an implementation may deploy E4X to facilitate manipulating the document object in a web
browser. Consequently, an E4X user may write the following E4X code:

36
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function createTable () {
var doc = XML (document) ; // create an E4X wrapper for the document
var mytablebody = doc..body.TABLE.TBODY;

for (var j=0;3<2;j++) {

mytablebody.TR[j] = ""; // append an empty table row
for (var i=0;i<2;i++) // append a cell with some content
mytablebody.TR[j].TD[i] = "cell is row " + j + ", column " + 1i;
}
doc. .body.TABLE.@border = 2; // set the border attribute of the table

}

Instead of writing the equivalent DOM code below:

functijon createTable () {
vay mybody=document.getElementsByTagName ("body") .item (0) ;
myftable = document.createElement ("TABLE") ;
myfablebody = document.createElement ("TBODY") ;
for (var j=0;3<2;j++) {

mycurrent row=document.createElement ("TR");

for (var 1=0;i<2;i++) {
mycurrent cell=document.createElement ("TD") ;
currenttext=document.createTextNode ("cell is row "#j+", column "+i);
mycurrent cell.appendChild (currenttext);
mycurrent row.appendChild(mycurrent cell);

}

mytablebody.appendChild (mycurrent row) ;

myfable.appendChild (mytablebody) ;

mybody.appendChild (mytable) ;

myfable.setAttribute ("border","2") ;
}

NOTE The first example above uses the XML censtructor function to create an E4X wrapper objegt around a W3C
DOM opiject (line 2), then performs operations onsthe resulting E4X object to manipulate the underlying DOM object.
Implemgntations may also provide the capability(to use the XML constructor in a new expression (e.g.,| "var doc = new
XML(dgcument);"), to create an independent~-XML object that does not manipulate the underlying [DOM object. As
mentiorjed above, E4X implementations are hot required to support the W3C DOM or to provide the capability to construct
XML objects from W3C DOM objects.

Semarnjtics
Given a W3C InformationAtem i, ToXML maps it onto an XML object x as follows:
1.| Let x = MaplnfoltemToXML()

2 if (xis null)yreturn a new XML object with x.[[Class]] = "text", x.[[Value]] = ™", and x.[[farent]] = null
3. Return’x

10.3.21 </ MaplinfoltemToXML (i)

Overview

When MaplnfoltemToXML is called on a W3C XML Information Item, it returns either the null value or an XML
object. The null value is returned in those cases where there is no mapping from the W3C XML information to
the E4X data model or when the mapping generates an empty result. For example, MaplnfoltemToXML
returns null when called on a document type declaration Information Item or when called on a comment
Information Item when XML.ignoreComments is set to true.

The Map-to notation used in MaplnfoltemToXML asserts a relationship between its first argument and its
second argument. In particular, it asserts that the first argument and second argument behave as if they were
the same object, such that changes to the first argument will result in changes to the second argument and
vice-versa. For example, after the step:

© ISO/IEC 2006 — All rights reserve 37


https://iecnorm.com/api/?name=4a9b367aa673c4d351643d6569202124

ISO/IEC 22537:2006(E)

1

. Map x.[[Value]] to the [content] property of i

all changes to x.[[Value]] will be applied to the [content] property of i. Likewise, all changes to the [content]
property of / will be applied to x.

Similarly, after the step:

1

. Map x.[[Attributes]] to the [attributes] property of i

each attribute added or removed from the set x.[[Attributes]] will result in an equivalent addition or deletion to
the [attributes] property of i. Likewise, each attribute added or removed from to the [attributes] property of i
will result in an equivalent addition or deletion to x.[[Aftributes]].

If one of the arlguments to Map-to is a constant value, neither of the arguments can be changed. Howe
argument that has been mapped to a constant value may be mapped to a different value later.

NOTE

semantics are dnly visible when the user creates XML wrapper objects around instances of non-E4X data modg
W3C DOM nodgs). In other cases, the Map-to notation may be treated like the Let notation.

Semantics

Given a W3C information item i, MapInfoltemToXML maps it onto an XML object x or null as follows:

1
2

38

The| mechanism by which the Map-to relationship is enforced is implementation depéendent. The

. Map x|[[Parent]] to null
. If i is g character information item
a. Map x.[[Class]] to "text"
b. Map x.[[Value]] to the largest contiguous sequence.of character information items that hav
same parent starting with i and continuing forward.in document order. Map each character,

ver, an

Map-to
Is (e.g.,

b the
of the

s{ring x.[[Value]] to the corresponding [character code] property of each character information

ittm in the sequence.
c. If|(XML.ignoreWhitespace == true) and (€ach character in x.[[Value]] is a
L WhitespaceCharacter), return null
d. EJse return x

ap x.[[Class]] to "comment

ap x.[[Value]] to the [content] property of i

turn x

processing instruction information item

. IffXML.ignoreProcessinglnstructions == true, return null
ap x.[[Class]}{o "processing-instruction”

ap x.[[Name]] to the [target] property of i

ap x.[[Value]] to the [content] property of i

turn x

poo oo

=
-.
»

attribute information item

. Map x.[[Name]].localName to the [local name] property of i
. Map x.[[Name]].uri to the [namespace name] property of i

0T

NOTE implementations may also map x.[[Namel]].[[Prefix]] to the [prefix] property of i. If the [prefix] has

no value, then x.[[Name]].[[Prefix]] is mapped to the empty string.
d. Map x.[[Value]] to the [normalized value] property of i
e. Return x
. If i is an element information item
a. Map x.[[Class]] to "element"
b. Map x.[[Name]].localName to the [local name] property of i
c. Map x.[[Name]].uri to the [namespace name] property of

NOTE implementations may also map x.[[Name]].[[Prefix]] to the [prefix] property of i. If the

[prefix] has no value, then x.[[Namel]].[[Prefix]] is mapped to the empty string.
d. Map x.[[Attributes]] to the [attributes] property of i
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. For each attribute information item a in the [attributes] property of i

i. Map a member attr of x.[[Attributes]] to the result of calling MaplnfoltemToXML(a)
ii. Map attr.[[Parent]] to x

. For each namespace information item n in the [in-scope namespaces] property of /, except for

the namespace information item whose [prefix] property is equal to “xml”
i. Map a member ns of x.[[InScopeNamespaces]] to n as follows:
1. Map ns.prefix to the [prefix] property of n. If [prefix] has no value, then map ns.prefix to
the empty string.
2. Map ns.uri to the [namespace name] property of n

.Letj=0
. Let xmIChild = 0
. Map the set of properties in x to the [children] property of i

x4 —. TJQ

l.
m.

~

a.

a.

NOTE MaplnfoltemToXML ignores documenttype declaration information items

10.4 ToXMLList

If i is a document information item
8| If i is an unexpanded entity reference information.item

9| Return nuli

Ik L Y AT I ) I e b b bl Flaidnl 3 b H
- LCULTIArTinerrriornarcrh O Uic TIUTTToTT U TTHUTNTTIaUOUTT IICTTS T e jermmareriy propclt Ofl

. While (j < numltemChildren)

i. Let item be the jth information item in the [children] property of i
ii. Let ¢ = MaplnfoltemToXML(item)
iii. If cis not null
1. Map x[xmIChild] to ¢
2. Map x[xmlIChild].[[Parent]] to x
3. If c.[[Class]] == "text"
a. Letj=j + c.[[Value]].length - 1
4. Let xmIChild = xmIChild + 1
iv. Letj=j+1
Map x.[[Length]] to xmIChild
Return x

Return the result of calling MaplnfoltemToXMLD on the [document element] propefty of i

Throw a TypeError exception

E4X aplds the operator ToXMLList“to ECMAScript. ToXMLList converts its argument to a|value of type

XMLList according to the following/table:

Input [Type ResuItOV‘
C.

Undef|ned Throw-a TypeError exception.

Null Throw a TypeError exception.

Boolegan Convert the input argument to a string using ToString then convert the result|to XMLList as
specified in section 10.4.1.

Number Convert the input argument to a string using ToString then convert the result to XMLList as
specified in section 10.4.1.

String Create an XMLList object from the String as specified below in section 10.4.1.

XML Given an input argument x, return a new XMLList object list with list.[[Length]] = 1, list[0] = X,
list.[[TargetObject]] = x.[[Parent]] and list.[[TargetProperty]] = x.[[Name]].

XMLList Return the input argument (no conversion).

Object If the [[Class]] property of the input argument is "String"”, "Number" or "Boolean", convert

the input argument to a string using ToString then convert the result to XML as specified in
section 10.3.1. Otherwise, throw a TypeError exception.
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10.4.1 ToXMLList Applied to the String Type
Overview

When ToXMLList is applied to a string type, it converts the string type to an XMLList by parsing the string as
an XML fragment. Prior to conversion, string concatenation can be used to construct portions of the XMLList
value. For example,

var John = "<employee><name>John</name><age>25</age></employee>";
var Sue = "<employee><name>Sue</name><age>32</age></employee>";
var list = new XMLList (John + Sue);

The last line of-this-example-cencatenates-two-strings—to-forma-single-strirg-value—thenpasses-thergsulting
string to the XMLList constructor function. The XMLList constructor function uses the internal ToX{MLList
operator to convert the given string to an XML object.

Semantics
Given a String|value s, ToXMLList converts it to an XMLList using the following steps:

Let defaultNamespace = GetDefaultNamespace()
Let parentString be the result of concatenating the strings "<parent xmlns="", defaultNamespgce,
"'>" sland "</parent>";

Parsqg parentString as a W3C Element Information Iltem e
If the parse fails, throw a SyntaxError exception

Let x F ToXML(e)

Let ligt be a new XMLList with list.[[TargetObject]] = null
For i ¥ 0 to x.[[Length]]-1

a. Let x[i].[[Parent]] = null

b. Call the [[Append]] method of list with argument xi]
8. Returh list

N =

Noohkw

NOTE The|use of a W3C XML Information Item is putély illustrative. A W3C XML Information Item is not reduired to
perform this typg¢ conversion and implementations may use any mechanism that provides the same semantics.

10.5 ToAttributeName

E4X adds the pperator ToAttributeName to ECMAScript. ToAttributeName converts its argument to a alue of
type AttributeName according to the-following table:

Input Type Result k\V

Undefined Throw@-TypeError exception.

Null Threw’a TypeError exception.

Boolean Throw a TypeError exception.

Number Throw a Typ,eFrrnr pxr‘pptinn

String Create an AttributeName from the String as specified below in section 10.5.1

XML Convert the input argument to a string using ToString then convert the result to an

AttributeName as specified in section 10.5.1.

XMLList Convert the input argument to a string using ToString then convert the result to an
AttributeName as specified in section 10.5.1.

Object If the input argument is a QName object (i.e., its internal [[Class]] property is "QName"),
return a new AttributeName with its [[Name]] property set to the input argument.
Otherwise, convert the input argument to a string using ToString then convert the result to
an AttributeName as specified in section 10.5.1.

AttributeName |Return the input argument (no conversion).

AnyName Return the result of calling ToAttributeName(™*")
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10.5.1 ToAttributeName Applied to the String Type
Given a string s, the ToAttributeName conversion function returns an AttributeName a. The [[Name]] property
of a is set to a new QName g with its local name set to the given string and its URI set to the empty string
representing no namespace.
Semantics
Given a String value s, ToAttributeName converts it to an AttributeName using the following steps:

1. Let ns be a new Namespace created as if by calling the constructor new Namespace()

2. Let g be a new QName created as if by calling the constructor new QName(ns, s)
3.[ Return a new AttributeName a with a.[[Namel = g

10.6 ToXMLName

E4X aglds the operator ToXMLName to ECMAScript. ToXMLName is an internal-operator that converts its
argument to a value of type AttributeName or a QName object according to the following table:

Indut Type Result O\\V
C~
Ungdefined Throw a TypeError exception.
Null Throw a TypeError exception.
Boplean Throw a TypeError exception:
Number Throw a TypeError exception.
String Create a QName-0bject or AttributeName from the String as spedified below

in section 10.6:1-

XML Convertjthe input argument to a string using ToString then convert the result
to a.QName object or AttributeName as specified in section 10.6.1[.

XMLList Convert the input argument to a string using ToString then convert the result
to a QName object or AttributeName as specified in section 10.6.1.

Object If the input argument is a QName object (i.e., its [[Class]] property is
"QName"), return the input argument. Otherwise, convert the inpyt argument
to a string using ToString, then convert the result to a QName¢ object or
AttributeName as specified in section 10.6.1.

AttributeName Return the input argument (no conversion).

AnyName Return the result of calling ToXMLName(™*")

10.6.1 ToXMLName Applied to the String Type
Given a string s, the ToXMLName conversion function returns a QName object or AttributeName. If the first

character of siis "@", ToXMLName creates an AttributeName using the ToAttributeName operator. Otherwise,
it creates a QName object using the QName constructor.
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Semantics

Given a String value s, ToXMLName operator converts it to a QName object or AttributeName using the

following steps:

1. If ToString(ToUint32(s)) == ToString(s), throw a TypeError exception
2. If the first character of sis "@"
a. Let name = s.substring(1, s.length)
b. Return ToAttributeName(name)
3. Else
a. Return a QName object created as if by calling the constructor new QName(s)

11 Expressions

11.1 Primary Expressions
Syntax
E4X extends the primary expressions defined by ECMAScript with the following production:

PrimaryExpression :
Propértyldentifier
XMLInitialiser
XMLLUistInitialiser

Propertyldentifier :
Attributeldentifier
QualifiedIdentifier
Wilddardldentifier

Semantics
The production PrimaryExpression : Propertyldentifier is evaluated as follows:

1. Let npe the result of evaluating Propertyldentifier
2. Let ngme = ToXMLName(n)
3. Whil¢g{ (true)

a. If|there are no more objects on the scope chain,
i. Throw a ReferenceException

b. Let o be the next ebject on the scope chain.
NOTE on thefirst iteration, o will be the first object on the scope chain
c. If|Type(o) e¥XML, XMLList}

property
i.<df hasProp == true

i. Let hasProp be the result of calling the [[HasProperty]] method of o, passing name as|

name
The production Propertyldentifier : Attributeldentifier is evaluated as follows:

1. Return the result of evaluating Attributeldentifier

1 _PRPoturn a2 valua of tvynag Rafarancewhaosae-base-ohiectis o and whaose-nronert\Lna
+—StdH—a—Yaid Yy pe-~8+ereh WA B}8EHHS-0-aREG-WROSE-Prope/Ha

the

The productions Propertyldentifier : Qualifiedldentifier, and Propertyldentifier : Wildcardldentifier are evaluated
exactly the same manner except Attributeldentifier is replaced by Qualifiedldentifier and Wildcardldentifier in

step 1.
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11.1.1 Attribute Identifiers
Syntax

E4X extends ECMAScript by adding attribute identifiers. The syntax of an attribute identifier is specified by the
following production:

Attributeldentifier :
@ PropertySelector
@ Qualifiedldentifier
@ [ Expression ]

PrppertySelector -
Identifier
Wildcardlidentifier
Overview

An Attributeldentifier is used to identify the name of an XML attribute. It‘eyvaluates to a|value of type
AttribufeName. The preceding “@” character distinguishes a XML attribute ffom a XML elemen{ with the same
name. [This Attributeldentifier syntax was chosen for consistency with the fatniliar XPath syntax.
Semarnjtics

The prpduction Attributeldentifier : @ PropertySelector is evaluated as follows:

1. | Let name be a string value containing the same séquénce of characters as in the PropeartySelector
2. | Return ToAttributeName(name)

The production Attributeldentifier : @ Qualifiedldentifier is evaluated as follows:

—_

Let g be the result of evaluating Qualifiedidentifier
2. | Return ToAttributeName(q)

The prpduction Attributeldentifier : @, [ Expression ] is evaluated as follows:

—_

Let e be the result of evaluating Expression
2. | Return ToAttributeName(GetValue(e))

11.1.2 | Qualified Identifiers
Synta)

E4X extends ECMAScript by adding qualified identifiers. The syntax for qualified identifiers is sppecified by the
foIIowir||g productions:

Qualifiedldentifier
PropertySelector :: PropertySelector
PropertySelector :: [ Expression ]
Overview

Qualifiedldentifiers are used to identify values defined within a specific namespace. They may be used to
access, manipulate and create namespace qualified XML element and attribute names. For example,
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// Create a
var message

SOAP message
<soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"

soap:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">
<soap:Body>
<m:GetLastTradePrice xmlns:m="http://mycompany.com/stocks">

<s

ymbol>DIS</symbol>

</m:GetLastTradePrice>
</soap:Body>

</soap:Envel

// declare t
var soap n
var stock =

ope>

he SOAP and stocks namespaces
ew Namespace ("http://schemas.xmlsoap.org/soap/envelope/") ;
new Namespace ("http://mycompany.com/stocks");

// extract (g
var encoding
var body m

// change th
message.soap

Semantics

A Qualifiedlde

PropertySelec
1. Let ng

2. If(ns

3. Letlo
Prope

4. Retur

The productior

he soap encoding style and body from the soap message
Style message.@soap: :encodingStyle;
essage.soap: :Body;

e stock symbol
::Body.stock: :GetLastTradePrice.symbol

"MYCO";

htifier evaluates to a QName object. The production Qualifiedidentifier : PropertySelg

or is evaluated as follows:

be the result of evaluating the first PropertySelector
== anyname), let ns = null
ralName be a string value containing the same sequence of characters as in the second
tySelector
n a new QName created as if by calling the constructor new QName(GetValue(ns), local

Qualifiedldentifier : PropertySelector :: [ Expression ] is evaluated as follows:

1. Let ng be the result of evaluating PropertySelector

2. If (nsF=anyname), let ns = null

3. Let e pe the result of evaluating Expression

4. Returp a new QName created as. if"by calling the constructor new QName(GetValue(ns),
GetVajue(e))

11.1.3 Wildcard Identifiers

Syntax

E4X extends H
the following p

FCMAScriptiby adding a wildcard identifier. The syntax of the wildcard identifier is spec
roduction:

Wi/dcardltiientiﬁer :

pctor ::

Name)

fied by

Overview

The Wildcardldentifier is used to identify any name. It may be used for matching namespaces, properties of
XML objects or XML attributes. The wildcard identifier evaluates to the value anyname.

Semantics

The production Wildcardldentifier : * is evaluated as follows:

1.

44

Return anyname
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XML Initialiser

Overview

An XML initialiser is an expression describing the initialization of an XML object, written in a form of a literal. It
may specify an XML element, an XML comment, an XML PI, or a CDATA section using ordinary XML syntax.
For XML elements, it provides the name, XML attributes and XML properties of an XML object.

The syntactic grammar for XML initialisers is used to find the end of XML initialisers and evaluate embedded
expressions. It permits sequences of characters that are not valid XML syntax. After evaluating all embedded
expressions, the resulting string of characters comprising the XML value is passed to the XML constructor,
which parses it according to the more stringent XML grammar.

The sy
symbo
8.3.

Below

// an

var ps§

// a ¥
var e
<e
<e
</emp]

Expres
and m
name,
conten

for (¥
el

</

Each €

ntactic grammar for XML initialisers processes input elements produced by the lexical
s InputElementXMLTag and InputElementXMLContent. These input elements are'descH

are some examples of XML initialisers.

XML object representing a person with a name and age
rson = <person><name>John</name><age>25</age></person>y

ariable containing an XML object representing two employees
= <employees>

hployee id="1"><name>Joe</name><age>20</age></employee>
hployee id="2"><name>Sue</name><age>30</age></employee>
oyees>;

sions may be used to compute parts of an XMLuinitialiser. Expressions are delimited 4
iy appear inside tags or element content. Inside a tag, expressions may be used to

grammar goal
ibed in section

y curly braces
compute a tag

attribute name, or attribute value. Inside an“élement, expressions may be used to compute element

. For example,
ar 1 = 0; 1 < 10; i++)

] = <employee id={i}> // compute id value
<name>{names[i] .toUpperCase () }</name> // compute name value
<age>{ages[i]}</age> // compute age value

bmployee>;

Xpression is evaluatedand replaced by its value prior to parsing the literal XML value. F

following expression,

var td
var af]
var af
var cd

var X

gname = "nane';

tributendme:r = "id";

tributeévalue = 5;

ntente= "Fred";

= {ftagname} {attributename}={attributevalue}>{content}</{tagname}>;

br example the

would assign the following XML value to the variable x.

<name

id="5">Fred</name>

Syntax

XMLInitialiser -

XMLMarkup
XMLElement
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XMLElement :
< XMLTagContent XMLWhitespacey: />
< XMLTagContent XMLWhitespace,:> XMLElementContent,, < XMLTagName XMLWhitespace,p; >

XMLTagContent :
XMLTagName XMLAttributes

XMLTagName :
{ Expression }
XMLName

XMLAttributes :

XMLY
XMLA

XMLAttrib
XMLY
XMLY

XMLElem

{ Exp

XMLN

XMLT

XMLH
Semantics
The productior
1. Let m4

2. Returr
13.4.2

The productior

1. Let el6
2. Return

The productior
1. Letco
2. Returr

value

The productior

Hitespace { EXPression ¥
ttribute,p,t XMLAttributes

Lite :
Vhitespace XMLName XMLWhitespace, = XMLWhitespace,: { Expression,}
Vhitespace XMLName XMLWhitespace,y,; = XMLWhitespace,,; XMLAttributeValue

bntContent :
ression } XMLElementContent,;
arkup XMLElementContent,

[lext XMLElementContent
tlement XMLElementContent,p,

XMLInitialiser : XMLMarkup is evaluated as follgws:

rkup be a string literal containing the same sequence of characters as XMLMarkup

a new XML object created as if by calling'the XML constructor with argument markup (s
XMLInitialiser : XMLElement is evaluated as follows:

ment be a the result of evaluating XMLElement
a new XML object creatédas if by calling the XML constructor with argument element

XMLElement : < XMETagContent XMLWhitespace,,: I> is evaluated as follows:
htent be the result’of evaluating XML TagContent
the result of'concatenating the string value "<", followed by content, followed by the stri

l/>ll

XMLElement : < XMLTagContent XMLWhitespace,p; > XMLElementContent,p; <I

XMLTagConte

Nt XML Whitespace,; > is evaluated as follows:

bction

9

PN~

Let startTag be the result of evaluating the first XML TagContent

Let content be the result of evaluating XMLElementContent; if not present, use the empty string
Let endTag be the result of evaluating the second XML TagContent

Return the result of concatenating the string value "<", followed by startTag, followed by the string

value ">", followed by content, followed by the string value "</", followed by endTag, followed by the
string value ">"

The production XMLTagContent : XML TagName XMLAttributes, is evaluated as follows:

1.

Let name be the result of evaluating XML TagName

2. Let attributes be the result of evaluating XMLAttributes,, if not present, use the empty string
3. Return the result of concatenating name followed by attributes
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The production XMLTagName : { Expression } is evaluated as follows:

1.
2.
3.

Let expRef be the result of evaluating Expression
Let expression = GetValue(expRef)
Return the result of evaluating ToString(expression)

The production XMLTagName : XMLName is evaluated as follows:

1.

Return the string literal containing the same sequence of characters as XMLName

The production XMLAttributes : XMLWhitespace { Expression } is evaluated as follows:

PN =

The pr

—_

The pr
{ Expre

gl

The pr
XMLAT

1.

2.
3.

The pr

N =

etexpRef be the Tesultof evatuating EXpression
Let expression = GetValue(expRef)
Let attribute = ToString(expression)
Return the result of concatenating a string containing a single space characterand attril

bduction XMLAttributes : XMLAttribute.,: XMLAttributes is evaluated as follows:

Let attribute be the result of evaluating XMLAttribute,,;; if not present, use the empty str
Let attributes be the result of evaluating XMLAttributes
Return the result of concatenating attribute and attributes

pbduction XMLAttribute : XMLWhitespace XMLName XMLWhitespace,,: = XMLWhitespac|
ssion } is evaluated as follows:

Let name be the literal string containing the same<edquence of characters as XMLName
Let expRef be the result of evaluating Expression

Let expression = GetValue(expRef)

Let value be the result of calling EscapeAttributeValue(ToString(expression))

Return the result of concatenating the string containing a single space character, name
containing the ‘=’ character, and value

pbduction XMLAttribute : XMLWhitespace XMLName XMLWhitespace,,: = XMLWhitespac|
fributeValue is evaluated as follows:

Let name be the literal string containing the same sequence of characters as XMLName
Let value be a string,literal containing the same sequence of characters as XMLAttributs
Return the result ofieoncatenating the string containing a single space character, name
containing the /=character, and value

bduction XMEElementContent : { Expression } XMLElementContent, is evaluated as foll

Let expRef be the result of evaluating Expression
Let expression = GetValue(expRef)

bute

eopt

the string

eopt

1

bValue
the string

PDWS!

ifType(expression) € {XML, XMLList},

5.
6.

a. Letvalue be the resuitof ca "i” ToXvit Strlr'igiezpreggibm -

Else
a. Let value be the result of calling EscapeElementValue(ToString(expression))

Let content be the result of evaluating XMLElementContent,; if not present, use the empty string

Return the result of concatenating value followed by content

The production XMLElementContent : XMLMarkup XMLElementContent,, is evaluated as follows:

1.

Let markup be the result of evaluating XMLMarkup

2. Let content be the result of evaluating XMLElementContent,; if not present, use the empty string

3.

Return the result of concatenating markup followed by content
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The production XMLElementContent : XML Text XMLElementContent, is evaluated as follows:

1.

Let text be a string literal containing the same sequence of characters as XML Text

2. Let content be the result of evaluating XMLElementContent,; if not present, use the empty string
3. Return the result of concatenating text, followed by content.

The production XMLElementContent : XMLElement XMLElementContent, is evaluated as follows:

1.

Let element be the result of evaluating XMLElement

2. Let content be the result of evaluating XMLElementContent,,, if not present, use the empty string
3. Return the result of concatenating element followed by content

11.1.5 XMLList Initialiser

Overview

An XMLList in
resembling a |
XMLList initiali
The syntactic
symbols Inputl
8.3.

Below are son

var docfrag

var emplist
<employeq
<employeq
<employeq
</>;

Syntax

XMLL

<

Semantics

The productior

1. Let co
2. Return

11.2 Left-Hand-Side Expressions

itialiser is an expression describing the initialization of an XMLList object written in
teral. It describes an ordered list of XML properties using an anonymous XMD element
sers begin with the character sequence“<>" and end with the character sequence “</>”".

grammar for XML initialisers processes input elements produced by, theldexical gramm
FlementXMLTag and InputElementXMLContent. These input elements-are described in

e examples of XMLList Initialisers,

<><name>Phil</name><age>35</age><hobby>skiiag@ﬁobby></>;

<> Q

id="0" ><name>Jim</name><age>25</age></employee>
id="1" ><name>Joe</name><age>20</age>@ployee>
id="2" ><name>Sue</name><age>30</age></employee>

SN

Stinitialiser -
> XMLElementContent <[ >

XMLList : <> XMLElementContent,, </ > is evaluated as follows:

ntent be the result of evaluating XMLElementContent; if not specified use the empty strin
a new XMLList object created as if by calling the XMLList constructor with argument cor|

E4X extends t

a form
syntax.

ar goal
section

tent

MemberExpression :

MemberExpression
MemberExpression
MemberExpression
MemberExpression

. Propertyldentifier
.. Identifier

.. Propertyldentifier
. ( Expression)

CallExpression :
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CallExpression
CallExpression
CallExpression
CallExpression

. Propertyldentifier
.. Identifier

.. Propertyldentifier
. ( Expression)
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In addition, E4X defines new semantics for existing left-hand-side expressions applied to values of type XML
and XMLList.

11.2.1 Property Accessors
Syntax
E4X reuses and extends ECMAScript’s property accessor syntax for accessing properties and XML attributes

within values of type XML and XMLList. XML properties may be accessed by name, using either the dot
notation:

A/f T IbUl E/\’JI U\J\)l‘\.ll LG} l’dUI ItI.fI.UI
MémberExpression . Propertyldentifier
CgllExpression . Identifier
CgllExpression . Propertyldentifier

or the lbracket notation:

MéemberExpression [ Expression ]
C3llExpression [ Expression ]

Overview

When MemberExpression or CallExpression evaluate to a XML ‘object, the property accessor|{uses the XML
[[Get]] method to determine the result. If the right operand eyaluates to an array index, the XML|[[Get]] method
converts the XML object to an XMLList and retrieves the €equested property from the resulting XMLList. This
treatment intentionally blurs the distinction between a sihngle XML object and an XMLList containing only one
value. Ptherwise, the XML [[Get]] method examines the- XML properties and XML attributes of the left operand
and refurns an XMLList containing the ones with names that match its right operand in order. FqQr example,

var ofder = <order id = "123456" timestamp="Mon Mar 10 2003 16:03:25 GMT-0800 |(PST) ">
<cpstomer>

<firstname>John</firstname>

<lastname>Doe</lastname>

</gustomer>

<item>

<description>Big Screén Television</description>

<price>1299.99</price>

<quantity>1</quantity>

</Ltem>
</ordgr>;
var cuUstomer ={grder.customer; // get the customer element from the order
var id = ord€ry@id; // get the id attribute from the order
var opfderChibdren = order.*; // get all the child elements from the order |element
var ofderAttributes = order.@*; // get all the attributes from the order elenfent

o, s = <l i Ay <l . . = i i e - e,
ge t—thre—fiest—farnd—onty—order—ftrestiag——strot +ement—as—a—++s+1

var firstOrder = order[0];

When MemberExpression or CallExpression evaluate to an XMLList, the property accessor uses the XMLList
[[Get]] method to determine the result. If the bracket notation is used with a numeric identifier, the XMLList
[[Get]] method simply returns the property of the left operand with a property name matching the numeric
identifier. Otherwise, the XMLList [[Get]] method applies the property accessor operation to each XML object
in the list and returns a new XMLList containing the results in order. For example,
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var order = <order>
<customer>
<firstname>John</firstname>
<lastname>Doe</lastname>
</customer>
<item id = "3456">
<description>Big Screen Television</description>
<price>1299.99</price>
<quantity>1</quantity>
</item>
<item id = "56789">
<description>DVD Player</description>
<price>399.99</price>
<quantity>1</quantity>
</item>
</order>;

var descriptlons = order.item.description; // get the list of all item descriptiens

var itemIds # order.item.@id; // get the list of all item id attrdbutes

var secondIteém = order.item([1l]; // get second item by numeric index

var itemChildlren = order.item.*; // get the list of all child elements in all [items
var secondIt¢mChild = order.item.*[1]; // get the second child from ghe¥list of all [items

In the first property accessor statement above, the expression “order.item” examines the XML propefties of
the XML objedt bound to “order” and returns an XMLList containing the two-XML objects named “item”. The
expression “order.item.description” then examines the XML properties of each item in the resulting XMLList
and returns an| XMLList containing the two XML objects named “description®.

hand side of the expression is an Identifier, the property acceSsor performs according to the semantics
specified in ECMAScript Edition 3. However, if MemberExpression or CallExpression do not evaluate to a
value of type XML or XMLList and the right hand side of the ‘expression is a Propertyldentifier, the property
accessor throws a TypeError exception.

When MembefExpression or CallExpression do not evaluate to avalue of type XML or XMLList and }e right

Semantics
As in ECMAS(dript Edition 3, the behaviour of the-production:
MemberEkpression : MemberExpression . Identifier
is identical to the behaviour of the production:
MemberEkpression : MemberExpression [ <identifier-string> ]
and similarly, the behaviour-of the production:

CallExprefsion-~CallExpression . Identifier

is identical to the\behaviour of the production:

CallExpression : CallExpression [ <identifier-string> ]
where <identifier-string> is a string literal containing the same sequence of characters as the Identifier.
The production MemberExpression : MemberExpression [ Expression ] is evaluated as follows:
Let oRef be the result of evaluating MemberExpression
Let o = ToObject(GetValue(oRef))

Let pRef be the result of evaluating Expression
Let p = GetValue(pRef)

pON=

50 © ISO/IEC 2006 — All rights reserved


https://iecnorm.com/api/?name=4a9b367aa673c4d351643d6569202124

ISO/IEC 22537:2006(E)

5. If (Type(p) e {AttributeName, AnyName}) or (Type(p) is Object and p.[[Class]] == "QName")
a. If (Type(o) € {XML, XMLList})
i. Return a value of type Reference whose base object is 0 and whose property name is
ToXMLName(p)
b. Else
i. Throw a TypeError exception
6. Return a value of type Reference whose base object is 0 and whose property name is ToString(p)

The production CallExpression : CallExpression [ Expression ] is evaluated in exactly the same manner,
except the contained CallExpression is evaluated in step 1.

The production MemberExpression : MemberExpression . Propertyldentifier behaves exactly as the
producfion MemberExpression : MemberExpression | Expression |, except the contained Propkrtyldentifier is
evaluajed in step 3. Similarly, the production CallExpression : CallExpression . Propertyldehtifier behaves
exactly as the production CallExpression : CallExpression [ Expression ], except the contained
Propertyldentifier is evaluated in step 3.

11.2.2 |Function Calls
Synta)

E4X requses ECMAScript’s function call syntax for invoking methods on values of type XML ang XMLList. The
ECMABcript syntax for function calls is described by the following productions:

CallExpression :
MemberExpression Arguments

Amuments :

()
( ArgumentList)

ArgumentList :
AssignmentExpression
ArgumentList , AssignmentExpression

Overview

Unlike [values of type Object, valtes of type XML and XMLList store and retrieve properties separately from
methodls so that XML methed*names do not clash with XML property names. For example,

var rgctangle = <réQpavngle>
<xp50</x> s

<yp75</y>

<1 ength>2§;ngth>
<WLdth>§§x width>
</recta22£éy;

. . ul e ul l i . | 1 = . ul
var numRectangtes rectargte ettt retuers—t romer—of—<rectanrgte>—elements

var rectangleLength = rectangle.length; // returns 20 - content of <length> element

rectangle.length = 50; // change the length element of the rectangle

To accomplish this, E4X modifies the semantics of the call expression to invoke the operation CallMethod
(see section 11.2.2.1).

Semantics
The production CallExpression : MemberExpression Arguments is evaluated as follows:
1. Let rbe the result of evaluating MemberExpression

2. Let args be the result of evaluating Arguments, producing an internal list of argument values
3. Return the result of calling the operation CallMethod(r, args)
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11.2.2.1 Call

Overview

Method (r, args )

The CallMethod abstract operator is used in this specification for invoking functions and methods. This

operator is not

part of the language. It is defined here to aid the specification of the language.

When the operation CallMethod is called with a single parameter r, it first checks to see if ris a Reference. If it
is not, it attempts to call r as a function. However, if r is a Reference, it extracts the base and property name
from the Reference r. Then, CallMethod calls the Object [[Get]] method to retrieve the property of the base

object with the

NOTE The
If no such pro
the single pro
XMLLists of siz

If no such proy
node or eleme
contained in th
node without h

var shipto=
<name>Fr4g
<street>]
<citystaf

</shipto>

// calls Stn
var upperNam

// calls Str
var citystat]

var state
var zip

@l

Semantics

Given a Refer¢nce r and a list of @arguments args, the operation CallMethod performs the following step

1.

Let f#F

given property name.

XM and XMLt [[Gatmethod IS Tever callsd formethod fookup———————————————————————]

perty it contains. This treatment intentionally blurs the distinction between XML~ objec
e 1.

erty exists and base is an XML object containing no XML valued children (i'e., an attriby
nt with simple content), CallMethod attempts to delegate the method(lookup to the strin
e leaf node. This treatment allows users to perform operations diréetly on the value o
aving to explicitly select it. For example,

shipto>

d Jones</name>

23 Foobar Ave.</street>

ezip>Redmond, WA, 98008</citystatezip>

ing.toUpperCase on value of text node
e shipto.name.toUpperCase() ;

ing.split ()
ezip shipto.citystatezip.split/(",

on text node to parse ‘address

" i

citystatezip[1l]; // line into individual city, state and zip

tystatezip[2];

r

2. Leth
3.

co

If Type(r) is Réference

Let base = GetBase(r)

Iflbase== null, throw a ReferenceException
Let\P= GetPropertyName(r)

se = null

perty exists and base is an XMLList of size 1, CallMethod delegates the method. inyocation to

ts and

te, leaf
j value
f a leaf

ralues

U7y

If

® Qo

If

If Typ
If fdo
If bas

No ok

f == undefined and Type(base) is XMLList and base.[[Length]] ==

i. Let rO0 be a new Reference with base object = base[0] and property name = P

ii. Return the result of calling CallMethod(r0, args) recursively

f == undefined and Type(base) is XML and base.hasSimpleContent () == true

i. Let r0 be a new Reference with base object = ToObject(ToString(base)) and property
=P

ii. Return the result of calling CallMethod(r0, args) recursively

e(f) is not Object, throw a TypeError exception

es not implement the internal [[Call]] method, throw a TypeError exception

e is an activation object, base = null

as the argument values
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11.2.3 XML Descendant Accessor
Syntax

E4X extends ECMAScript by adding a descendant accessor. The following productions describe the syntax of
the descendant accessor:

MemberExpression :
MemberExpression .. Identifier
MemberExpression .. Propertyldentifier

CallExpression :
CallEXpression .. laentifier
CallExpression .. Propertyldentifier

Overview

When the MemberExpression or CallExpression evaluate to an XML object orcan)XMLList, the descendant
accesdgor examines all of the descendant XML properties (i.e., children, grand |children, greatigrandchildren,
etc) of|its left operand and returns an XMLList containing those with namésjthat match its right operand in
order. For example,

var e |= <employees> Cif'
<epployee id="1"><name>Joe</name><age>20</age></em§{?§ee>

<epployee id="2"><name>Sue</name><age>30</age></enmployee>
</employees>;

var ngmes = e..name; // get all the namq§<ale
Semarnjtics
The prpduction MemberExpression : MemberExpression .. Identifier is evaluated as follows:

Let ref be the result of evaluating-MemberExpression

Let x = GetValue(ref)

If Type(x) ¢ {XML, XMLList}ithrow a TypeError exception

Let P be a string value gontaining the same sequence of characters as Identifier
Return the result of calling the [[Descendants]] method of x with argument P

arON=

The prpduction CallExpression : CallExpression .. Identifier is evaluated in exactly the same manner, except
that thg contained CallExpression is evaluated in step 1.

The prpduction MemiberExpression : MemberExpression .. Propertyldentifier is evaluated as follows:

Let-refbe the result of evaluating MemberExpression

Ketx = GetValue(ref)

' Type(x) ¢ (XML, XML List}, throw a TypeError exception

Let P be the result of evaluating Propertyldentifier

Return the result of calling the [[Descendants]] method of x with argument P

oA wN o

The production CallExpression : CallExpression .. Propertyldentifier is evaluated in exactly the same manner,
except that the contained CallExpression is evaluated in step 1.

11.2.4 XML Filtering Predicate Operator
Syntax

E4X extends ECMAScript by adding a filtering predicate operator. The following productions describe the
syntax of the filtering predicate operator:
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MemberExpression :
MemberExpression . ( Expression )

CallExpression :
CallExpression . ( Expression )

Overview

When the left operand evaluates to an XML object, the filtering predicate adds the left operand to the front of
the scope chain of the current execution context, evaluates the Expression with the augmented scope chain,
converts the result to a Boolean value, then restores the scope chain. If the result is true, the filtering
predicate returns an XMLList containing the left operand. Otherwise it returns an empty XMLList.

When the left

order using thIJ

results and re
For example,

var john = ¢
var twoemplo
var emp = e.

The effect of th
For example, t

// get the 4
var twoEmplo

produces the s

// get the {

var 1 = 0;
var twoEmplo
for each (val
with (p)
if (@
tw

}

}
Semantics

The productior

he statement:

{

If Type(x)'¢ {XML, XMLList}, throw a TypeError exception

e filtering predicate is similar to SQL’s WHERE clause or XPath’sfiltering predicates.
wo employees with ids 0 and 1 using a predi %

yees = e..employee. (@id == 0 || @id == 1); %

ame result as the following set of statements:

wo employees with the ids 0 and 1 ;@'&fg a for loop

yees = new XMLList(); $
r p in e..employee) {

d == 0 || @id == 1) {
oEmployees [1++]

MemberExpression : MemberExpression . ( Expression ) is evaluated as follows:

iref besthe result of evaluating MemberExpression

pperand is an XMLList, the filtering predicate is applied to each XML object in theXMLList in
XML object as the left operand and the Expression as the right operand. It conéatenates the
rns them as a single XMLList containing all the XML properties for which thejresult wds true.

.employee. (name == "John"); // employees w name John
yees = e.employee. (@id == 0 || @id == 1); // employees@)ith id's 0 & 1
employee. (@id == 1) .name; // name o;‘\@ployee with id |1

N
\O
N

A\

Let r be a new XMLList with r.[[TargetObject]] = null

a. Add list]i] to the front of the scope chain
b. Let ref be the result of evaluating Expression using the augmented scope chain of step 6a

d. Remove ist[i] from the front of the scope chain
e. If (match == true), call the [[Append]] method of r with argument /ist[i]

1. Letobyj
2. Let x F GetValue(objref)
3.
4. Let list = ToXMLList(x)
5.
6. Fori=0 to list.[[Length]]-1
c. Let match = ToBoolean(GetValue(ref))
7. Returnr

The production CallExpression : CallExpression . ( Expression ) is evaluated in exactly the same manner,
except that the contained CallExpression is evaluated in step 1.
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11.3 Unary Operators

11.3.1

The delete Operator

This section is provided to describe the effects of the XML [[Delete]] operators on the delete operator. E4X
does not define any extensions to the syntax or semantics of the ECMAScript delete operator beyond those
specified by the XML and XMLList [[Delete]] operators.

Syntax

E4X reuses the ECMAScript delete operator for deleting XML properties and XML attributes from XML objects

and XN\

ALLists. The syntax of the delete operator is described by the following production:

Urn

aryExpression :
delete UnaryExpression

Overview

When

UnaryExpression evaluates to a Reference r with a base object of type XML, the d

removes the XML attributes or properties specified by the property namé of r from the basg

UnaryH
the XM
examp

deletd
deletd

deletd
deletd

Semar
E4X e
UnaryH

sectior
thrown

11.3.2
Synta)

E4X rg
objects

Ui

Expression evaluates to a Reference r with a base object of type XMLList, the delete opg
L objects specified by the property name of r from the base object and the associated X
es
order.customer.address; // delete the cus%m‘e'r address
order.customer.@id; // delete the c mer ID
order.item.price[0]; // delete the rst item price
order.item; // delete allithe items
tics
tends the semantics of the delete operator by providing more elaborate [[Delete]] methg

Expression evaluates to a value of type ReferenceValue whose base is of type XML o
s 9.1.1.3 and 9.2.1.3 respectively)y If the type of the operand is XMLList, then a TypeErm

The typeof Operator

uses the syntax of the ECMAScript’'s typeof operator for determining the types of XM
. The ECMASCcript syntax for the typeof operator is described by the following production

aryExpression :
typeof UnaryExpression

elete operator

object. When
erator removes
ML object. For

ds used when
r XMLList (see
or exception is

| and XMLList

Overview

E4X extends the semantics of the ECMAScript typeof operator for determining the types of XML and XMLList
objects. When UnaryExpression evaluates to a value of type XML, the typeof operator returns the string "xml".
When UnaryExpression evaluates to a value of type XMLList, the typeof operator returns the string "xml".

Semantics

The production UnaryExpression : typeof UnaryExpression is evaluated as follows:

1.
2.
3.

Let u be the result of evaluating UnaryExpression
If Type(u) is Reference and GetBase(u) is null, return "undefined”
Return a string determined by Type(GetValue(u)) according to the following table:
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Type Result
Undefined "undefined”
Null "object"
Boolean "boolean”
Number "number”
String "string"
XML "xml|"
XMLList "xml"
Object (native and | "object"
doesn't implement

[[Calll])

Object (native and | "function™
implements [[Call]])

11.4 Additive Operators
Syntax

E4X reuses the syntax of the ECMAScript addition operator for cencatenating two values of type XML or
XMLList. The ECMAScript syntax for the addition operator is described by the following production:

AdditiveExpression :
AdditiveExpression + MultiplicativeExpression

11.4.1 The Addition Operator ( +)
Overview

E4X extends the semantics of the ECMASEript addition operator to perform either string concatenatioh, XML
and XMLList cpncatenation or numeric addition depending on its arguments.

When both AdditiveExpression and*MultiplicativeExpression evaluate to either an XML object or an XMLList,
the addition ogerator starts by creating a new, empty XMLList as the return value. If the left operand evaluates
to an XML object, it is added to the return value. If the left operand evaluates to an XMLList, eagh XML
property of theg XMLList is~added to the return value in order. Likewise, if the right operand evaluatep to an
XML object, it js added\to the return value. Otherwise, if it is an XMLList each XML property of the XMLList is
added to the returnsvalue in order.

For example,

// create an XMLList containing the elements <name>, <age> and <hobby>
var employeedata = <name>Fred</name> + <age>28</age> + <hobby>skiing</hobby>;

// create an XMLList containing three item elements extracted from the order element
var myitems = order.item[0] + order.item[2] + order.item[3];

// create a new XMLList containing all the items in the order plus one new one
var newitems = order.item + <item><description>new item</description></item>;

NOTE Using the addition operator with operands of type XML and XMLList always results in an XMLList. When
numeric addition of XML objects is desired, the operands shall be explicitly coerced to Numbers. This may be
accomplished by using the unary “+” operator or the Number conversion function. For example,
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// add the prices of the first and third items in the order (coersion with unary +)
var totalPrice = +order.item[0].price + +order.item[2].price

// add the prices of the second and fourth items in the order (coersion using Number
// conversion function)
var totalPrice = Number (order.item[l].price) + Number (order.item[3].price)

Likewise, when string concatenation of XML objects is desired, at least one of the operands shall be explicitly
coerced to a String. This may be accomplished by concatenating them to the empty string (") or using the
String conversion function. For example,

// concatenate the street and the city of the customer's address (coersion with the empty
// string)
var sffreetcity = "' T order.customer.address.street T+ order.customer.addresiiglty;

// corjcatenate the state and the zip of the customer's address (coersion Qé;}g String
// corversion function) g
var sflatezip = String(order.customer.address.state) + order.customer,{&dfess.zip;

Semarjtics
The prpduction AdditiveExpression : AdditiveExpression + Multiplicative Expression is evaluated| as follows:

Let a be the result of evalutating AdditiveExpression

Let left = GetValue(a)

Let m be the result of evaluating MultiplicativeExpression

Let right = GetValue(m)

If (Type(left) e {XML, XMLList}) and (Type(right) /& ¥XML, XMLList})

a. Let list be a new XMLList

b. Call the [[Append]] method of list with argument x

c. Call the [[Append]] method of list with argument y

d. Return list

Let pLeft = ToPrimitive(left)

Let pRight = ToPrimitive(right)

If Type(pLeft) is String or Type(pRight) is String

a. Return the result of concatenating ToString(pLeft) and ToString(pRight)

9. Else

a. Apply the addition eperation to ToNumber(pLeff) and ToNumber(pRight) and return the result.
See ECMAScript Edition 3, section 11.6.3 for details.

g N

® N

11.5 Equality Operators
11.5.1 | The Abstract:Equality Comparison Algorithm

Overview

E4X gxtends the abstract equality comparison algorithm defined by ECMAScript to epable equality
compayisons involving QName and Namespace objects and the types XML and XMLList.

Semantics

The comparison x == y, where x and y are values, produces true or false. This comparison is performed
using the following steps:

1. If Type(x) is XMLList, call the [[Equals]] method of x with argument y and return the result
2. If Type(y) is XMLList, call the [[Equals]] method of y with argument x and return the result
3. If Type(x) is the same as Type(y)
a. |If Type(x)is XML,
i. If((x.[[Class]] € {"text", "attribute™}) and (y.hasSimpleContent())
or ((y.[[Class]] € {"text", "attribute"}) and (x.hasSimpleContent())
1. Return the result of the comparison ToString(x) == ToString(y)
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—h

g.

h.
i.

4. If (Typ
== tru
a.

If x is
If Typ¢
If Typg
If Typd
. If Type
. If Type
ToPrin
12. If Typ4
ToPrin
13. Returr

S200oNo g

- O

11.6 Assign

11.6.1 XML Assignment Operator:

This section ig
does not defin
those specified

Syntax

If x is l:ull and y is undefined, return true

ii. Else return the result of calling the [[Equals]] method of x with argument y
If Type(x) is Object and x.[[Class]] == "QName" and y.[[Class]] == "QName"
i. If the result of the comparison x.uri == y.uri is true and the result of the compari
x.localName == y.localName is true, return true. Otherwise, return false
If Type(x) is Object and x.[[Class]] == "Namespace" and y.[[Class]] == "Namespace",
the results of the comparison x.uri == y.uri
If Type(x) is undefined, return true
If Type(x) is null, return true
If Type(x) is Number
i. If xis NaN, return false
ii. Ifyis NaN, return false
iii. If xis the same number value as y, return true

v. If xis -0 and y is +0, return true
vi. Return false

(same length and same characters in corresponding positions). Otherwise, feturn false

Return true if x and y refer to the same object or if they refer to objects joihed to each @
(ECMAScript Edition 3 Section 13.1.2). Otherwise, return false

)

Return the result of the comparison ToString(x) == ToString(y)
ndefined and y is null, return true

(

(x) is String and Type(y) is Number, return the result of the comparison ToNumber(x) ==
(x) is Boolean, return the result of the comparison:ToNumber(x) == y

(y) is Boolean, return the result of the comparison x == ToNumber(y)

(x) is either String or Number and Type(y).is‘Object, return the result of the comparison

nitive(y)

(x) is Object and Type(y) is either Stringior Number, return the result of the comparison
nitive(x) ==y

false.

ment Operators

provided to describe the effects of the XML [[Put]] operator on the assignment operatgq
e any extensions to the syntax or semantics of the ECMAScript assignment operator
by the XML and XMLList [[Put]] operators.

E4X reuses the ECMAScript assignment operator to modify, replace and insert properties and XML at

x) is Number and Type(y) is String, return the result.of,the comparison x == ToNumber(y)

son

return

If Type(x) is String, then return true if x and y are exactly the same sequence.of charagters

If Type(x) is boolean, return true if x and y are both true or both false. Qtherwise, retur false

ther

E(x) is XML) and x.hasSimpleContent() == true) or (Type(y) is XML @nd y.hasSimpleContent()

r. E4X
beyond

ributes

in an XML object. The ECMAScript syntax for the assignment operator is described by the following

production:
AssignmentExpression :
LeftHandSideExpression = AssignmentExpression
Overview

The assignment operator begins by evaluating the LeftHandSideExpression, which resolves to a reference r
consisting of a base object parent and a property name. If parent is an XML object, the assignment operator
performs the steps described in section (see section 11.6.2 for the steps performed if parent is an XMLList).
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If the property name begins with the character “@”, the XML assignment operator creates or modifies an XML
attribute in the parent. If the named XML attribute already exists, the assignment operator modifies its value,
otherwise it creates a new XML attribute with the given name and value. If AssignmentExpression evaluates
to an XMLList, the value of the named attribute will be a space separated list of values (i.e., an XML attribute
list) constructed by converting each value in the XMLList to a string and concatenating the results separated
by spaces. If the AssignmentExpression does not evaluate to an XMLList, the value of the named attribute will

be derived by evaluating the AssignmentExpression and calling ToString on the result. For example,

// change the value of the id attribute on the second item

order.

item[1l].@id 123;

// add a new attribute to the second item

order.item[1].@newattr = "new value";

// corstruct an attribute list containing all the ids in this order Q§D

order {@allids = order.item.@id; (qCD

If the property name is an array index, the XML assignment operator throws a_ TypeError ¢xception. This
operatipn is reserved for future versions of E4X.

If the property name does not begin with “@” and is not an array index, )the XML assignment operator

replacsd
exists

assign
with th
If morg
object
given \
object
object

the comtent) of the appropriate XML object (as oppoased to replacing the XML object itself). T

simple

item.gd
item.d

Semar
E4X e

when
respec

11.6.2

This s¢ctionr is provided to describe the effects of the XMLList [[Put]] operator on the assign

E4X d

s, modifies or appends one or more XML objects in the parent by XML name. If only o
with the given name and the AssignmentExpression evaluates)'to an XML object o
ment operator replaces the identified XML object with the given value. If there are no

b given name, a new XML property with the given name and.value is appended to the en
than one XML object exists with the given name and the ‘AssignmentExpression evalug
or XMLList, the assignment operator replaces the fifst*XML property with a matching
alue and deletes the remaining XML properties with' the given name, essentially replaci
with the given name with the given value. If thevAssignmentExpression does not eval
br XMLList, the assignment operator calls ToString on the given value and replaces the

intuitive syntax for setting the value of a;named XML property to a primitive value. For e

\ change the price of the item
// change the description of the item

rice 99.95;
escription = "Mobile Phone's

tics
tends the semantics, of the assignment operator by providing more elaborate [[Put]]

\MlemberExpression_‘evaluates to a value of type XML or XMLList (see sections 9.1.1
ively).

XMLList Assignment Operator

bes/not define any extensions to the syntax or semantics of the ECMAScript assign

ne XML object
- XMLList, the
ML properties
d of the parent.
tes to an XML
name with the
ng all the XML
late to a XML
broperties (i.e.,
his provides a
ample,

methods used
.2 and 9.2.1.2

ment operator.
ment operator

beyond

thasa nrovided-byvtha XMl _and XML List [IPutll anerators
b Ladid Mkl AL SRTET= AT TR AR === Ll = |

Syntax

E4X reuses the ECMAScript assignment operator to replace or append values to XMLLists and their
associated XML objects. The ECMAScript syntax for the assignment operator is described by the following

produc

tion:

AssignmentExpression :
LeftHandSideExpression = AssignmentExpression
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Overview

The assignment operator begins by evaluating the LeftHandSideExpression, which resolves to a reference r
consisting of a base object parent and a property name. If parent is an XMLList, the assignment operator
performs the steps described in this section (see section 11.6.1 for the steps performed when parent is an
XML object).

If the property name is not an array index, the XMLList assignment operator checks to see if this XMLList
object contains only 1 item and that item is of type XML. If so, the XMLList assignment operator delegates its
behaviour to the [[Put]] method of the XML object it contains (see section 11.6.1). This treatment intentionally
blurs the distinction between a single XML object and an XMLList containing only one XML object. For
example,

// set the nl
order.custom

ame of the only customer in the order to Fred Jones
er .name = "Fred Jones";

// replace 4
order.custom

11 the hobbies for the only customer in the order
er . hobby "shopping";

// attempt {
order.item. g

o set the sale date of a single item.
aledate = "05-07-2002";

// replace 4
emps .employd

11 the employee's hobbies with their new favorite pagtime
e. (@id == 3) .hobby "working";

e XML
jns the

In the first stafement above, the expression “order.customer” returns an XMLList containing only on
item. The expression “order.customer.name” implicitly converts this XNMLList to an XML value and assi
value “Fred Johes” to that value.

name is an array index, the assignment opefator replaces the property identified by p
MLList or appends a new property if none @xists with that property name. In additior]

If the property
name in the X

roperty
, if the

property identi
parent. If the A
of the prope
AssignmentEX|
identified by p
original proper

ied is an XML value with a non-null parent; the XML value is also replaced in the conte
ssignmentExpression evaluates to an-XML value, the assignment operator replaces th
'ty identified by property name with a deep copy of the given XML object.
bression evaluates to an XMLList;, the assignment operator replaces the value of the p
roperty name with a deep copy“of each item in the XMLList in order, effectively delet
by and inserting the contentscof the XMLList in its place. If the AssignmentExpression d

kt of its
e value
If the
roperty
ng the
bes not

evaluate to a ue and

replaces the p

alue of type XML or XMLList, the assignment operator calls ToString on the given val
operty at the given position with the result. Here are some examples,

// replace
e.employee [0

he first employiee with George
] <employeeb><name>George</name><age>27</age></employee>;

// add a new
e.employee |4

employee Jto the end of the employee list
.employeeg.’length () ] <employee><name>Frank</name></employee>;

Semantics

E4X extends the semantics of the assignment operator by providing more elaborate [[Put]] methods used
when MemberExpression evaluates to a value of type XML or XMLList (see sections 9.1.1.2 and 9.2.1.2
respectively).

11.6.3 Compound Assignment (op=)

This section is provided to describe the effects of the XML and XMLList [[Get]], [[Put]] and additive operators
on the compound assignment operator. E4X does not define any extensions to the syntax or semantics of the
ECMAScript compound assignment operator beyond those provided by the XML and XMLList [[Get]], [[Put]]
and additive operators.
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Syntax

E4X benefits from the compound assignment operator “+=" without requiring additional ECMAScript
extensions. The syntax of the compound assignment “+=" is described by the following production:

AssignmentExpression :

LeftHandSideExpression += AssignmentExpression

Overview

The expression LeftHandSideExpression += AssignmentExpression is an abbreviated form of the expression
LeftHandSideExpression = LeftHandSideExpression + AssignmentExpression and behaves identically. When

entifies one or
pssion with the
jects identified
ecified by the
the context of

LeftHa
more XML objects, the “+=" operator replaces the XML objects identified by LeftHandSideExpr
result ¢f concatenating the XML objects identified by LeftHandSideExpression and the XML ol
by AssignmentExpression. This has the general effect of inserting the XML ohjects sp
AssignmentExpression just after the XML objects specified by the LeftHandSideEXpréssion in
their parent. For example, after evaluating the statements below,
var e |= <employees>

<employee id="1"><name>Joe</name><age>20</age></employee>

<employee id="2"><name>Sue</name><age>30</age></employee>
</employees>;
// indert employee 3 and 4 after the first employee
e.emplloyee[0] += <employee id="3"><name>Fred</name></employee> +

<employee id="4"><name>Carol</name></employee>;

the varjable “e” would contain the XML value:
<emplqyees>

<employee id="1"><name>Joe</name><agex20</age></employee>

<employee id="3"><name>Fred</name><{employee>

<employee id="4"><name>Carol</name></employee>

<ehployee id="2"><name>Sue</namé><age>30</age></employee>
</emplloyees>;
Similanly, after evaluating the statements below,
var e |= <employees>

<employee id="1">gname>Joe</name><age>20</age></employee>

<ehployee id="2Y><nmame>Sue</name><age>30</age></employee>
</emplloyees>;
// apgend emplogees 3 and 4 to the end of the employee list
e.emplloyee +=_<employee id="3"><name>Fred</name></employee> +

<employee id="4"><name>Carol</name></employee>;

the variablé “e” would contain the XML value:
<employees>

<employee id="1"><name>Joe</name><age>20</age></employee>

<employee id="2"><name>Sue</name><age>30</age></employee>

<employee id="3"><name>Fred</name></employee>

<employee id="4"><name>Carol</name></employee>
</employees>;

Note, however, that the "+=" operation does not necessarily preserve the identity of the XML object specified
by the LeftHandSideExpression.

© ISO/IEC 2006 — All rights reserve

61


https://iecnorm.com/api/?name=4a9b367aa673c4d351643d6569202124

ISO/IEC 22537:2006(E)

Semantics

E4X extends the semantics of the compound assignment operator by providing more elaborate [[Get]] and
[[Put]] methods used when MemberExpression evaluates to a value of type XML or XMLList (see sections
9.1.1.1,9.1.1.2,9.2.1.1 and 9.2.1.2 respectively).

12 Statements

E4X extends the statements provided in ECMAScript with the following production:

Statement :

DefaultXMLNamespace Statement

12.1 The def

Syntax
E4X extends H

the syntax of the default xml namespace statement:

DefaultXM
q

Overview

The default xn
variable object
default xml n

ault xml namespace Statement

CMAScript by adding a default xml namespace statement. The following production de

JL NamespaceStatement :
efault xml namespace = Expression

nl namespace statement sets the value of the internal property [[DefaultNamespacel]]
associated with the current execution context (see section 10 of ECMAScript Edition
hmespace of the global scope has the initial valug of no namespace. If the defa

scribes

of the
B). The
ult xml

namespace sfatement occurs inside a FunctionDeclaration, the internal property [[DefaultNamespace]] is

added to th
[[DefaultName

When the defd
String s, creat
sets the defau
names followir
xml namespac

// declare ¢
var soap n|
var stock
default xml

// Create an
var message
soap:

<Body>
<m:Ge

o)

b activation’s variable object and given <the initial
space]] property hides [[DefaultNamespace]]properties of outer scopes.

ult xml namespace statement is executed, it evaluates the Expression, converts the res
bs a new Namespace object n as if by calling the constructor n = new Namespace("",
t XML namespace associated withythe current execution context to n. Unqualified XML ¢
g the default xml namespace.declaration in the current scope will be associated with the

e specified by Expression. Feriexample,

ome namespaces and a default namespace for the current scope

ew Namespace ("ht&piy /schemas.xmlsoap.org/soap/envelope/") ;

hew Namespace ("thttp://mycompany.com/stocks") ;

namespace sbap; // alternately, may specify full URI

XML initializer in the default (i.e., soap) namespace
<Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"
bncodingStyle="http://schemas.xmlsoap.org/soap/encoding/">

FLastTradePrice xmlns:m="http://mycompany.com/stocks">

value of no namespace,

This

ult to a
s), and
lement
default

<

bzl ol DTS syzmlbal
P 7

</m:GetLastTradePrice>

</Body>
</Envelope>

// extract the soap encoding style using a QualifiedIdentifier (unqualified attributes are in

// no namesp
var encoding

//extract th
var body m

// change th
message.Body

62

ace)
Style

= message.@soap::encodingStyle;
e body from the soap message using the default namespace
essage.Body;

e stock symbol using the default namespace and qualified names
.stock::GetLastTradePrice.stock: :symbol "MYCO";
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Semantics

The production DefaultXMLNamespaceStatement : default xml namespace = Expression is evaluated as
follows:

Let uriRef be the result of evaluating Expression

Let uri = GetValue(uriRef)

Let namespace be a new Namespace Object, created as if by calling the constructor new
Namespace("", uri)

4. Let varObj be the variable object associated with the current execution context (see section 10.1.3 of
ECMAScript Edition 3)

Let varObj.[[DefaultNamespace]] = namespace

wWN =

o

12.1.1 |GetDefaultNamespace ()
Overview
The G¢tDefaultNamespace abstract operator is used in this specification for obtajring the valug of the default
xml namespace. This operator is not part of the language. It is defined here to aid the spedification of the
languape.
Semarjtics
When the internal GetDefaultNamespace method is called, the following steps are taken:
1./ While (there are more objects on the scope chain)
a. Let o be the next object on the scope chain
NOTE on the first iteration, o will be the first'object on the scope chain
b. If o has the internal property [[DefaultNamespacel]], return o.[[DefaultNamespacel]]

2.| Throw a TypeError exception
NOTE this step should not occur because the global object has a [[DefaultNamespace]] property

12.2 The for-in Statement
Synta)

E4X extends the semantics‘ef the ECMAScript for-in statement used for iterating over the pfoperties of an
object.|[The syntax of thefor=in statement is specified by the following productions:

I

~

drationStatement .
for (dLeftHandSideExpression in Expression ) Statement
for.(var VariableDeclarationNoLn in Expression ) Statement

Overv1ew

The for-in statement evaluates the Expression and iterates through each property of the resulting object. For
each property, the for-in statement assigns the name of the property to the variable identified by
LeftHandSideExpression or VariableDeclarationNoLn and evaluates the Statement. For example,

// print all the employee names
for (var n in e..name) {
print ("Employee name: " + e..name[n]);

}

// print each child of the first item
for (var child in order.item[0].*) ({

print ("item child: " + order.item.[0].*[child]):;
}
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When the Expression evaluates to an XML object, the for-in statement converts the XML object to an XMLList
and iterates over the resulting XMLList. This treatment intentionally blurs the distinction between a single XML
object and an XMLList containing only one value.

Semantics

The production lterationStatement : for ( LeftHandSideExpression in Expression ) Statement is evaluated as
follows:

1. Let ref be the result of evaluating Expression
2. Let e = GetValue(ref)
3. If Type(e) is XML
a. LEtHst= ToXMLLISI(E)
4. Else if Type(e) is not XMLList
a. Let list = ToObject(e)
5. Let V|= empty
6. Whil¢| (list has more properties)
a. Let p be the next property of list (see notes below)
b. If|p does not have the DontEnum attribute
i. Letibe the result of evaluating LeffHandSideExpression
Let name be the name of property p
PutValue(i, name)
Let s be the result of evaluating Statement
If s.value is not empty, let V = s.value
If s.type is break and s.target is in the current label set,-return (normal, V, empty)
If (s.type is not continue) or (s.target is not in thecurrent label set)
1. If sis an abrupt completion, return s
7. Returh (normal, V, empty)

- =SS~ =F

V

The production IlterationStatement : for ( var VariableDeclarationNoLn in Expression ) Statement is evaluated
as follows:

Let vgrRef be the result of evaluating VarigbleDeclarationNoLn
Let ref be the result of evaluating Expression
Let e F GetValue(ref)
If Type(e) is XML
a. Let list = ToXMLList(e)
Else if Type(e) is not XMLList
a. Let list = ToObject(e)
Let V|= empty
Whilg| (list has more properties)
a. Let p be the next property of list (see notes below)
b. If|p does nothave the DontEnum attribute
i. Let.be'the result of evaluating varRef as if it were an identifier (See section 11.1.2 of]
ECMAScript Edition 3)
is.Let name be the name of property p
i PutVatue(r, mame)
iv. Let s be the result of evaluating Statement
v. If s.value is not empty, let V = s.value
vi. If s.type is break and s.target is in the current label set, return (normal, V, empty)
vii. If (s.type is not continue) or (s.target is not in the current label set)
1. If sis an abrupt completion, return s
8. Return (normal, V, empty)

PN~

o

No

The order of enumeration is defined by the object (steps 6 and 6a in the first algorithm and steps 7 and 7a in
the second algorithm). When e evaluates to a value of type XML or XMLList, properties are enumerated in
ascending sequential order according to their numeric property names (i.e., document order for XML objects).
Properties of other objects are enumerated in an implementation dependent order.
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The mechanics of enumerating the properties (steps 6 and 6a in the first algorithm and steps 7 and 7a in the
second) is implementation dependent. Properties of the object being enumerated may be deleted during
enumeration. If a property that has not yet been visited during enumeration is deleted, then it will not be visited.
If new properties are added to the object being enumerated during enumeration, the newly added properties
are not guaranteed to be visited in the active enumeration. Enumerating the properties of an object includes
enumerating properties of its prototype and the prototype of the prototype, and so on, recursively; but a
property of a prototype is not enumerated if it is "shadowed" because some previous object in the prototype
chain has a property with the same name.

12.3 The for-each-in Statement

Synta

E4X extends ECMAScript by adding a for-each-in statement for iterating over the property values of an object.
The syptax of the for-each-in statement is specified by the following productions:

I

~

grationStatement :
for each ( LeftHandSideExpression in Expression ) Statement
for each ( var VariableDeclarationNoLn in Expression ) Statement

Overview
The fol-each-in statement evaluates the Expression and iterates through each property of the resulting object.

For each property, the for-each-in statement assigns the value‘of the property to the variable identified by
LeftHahdSideExpression or VariableDeclarationNoLn and eyaltiates the Statement. For examplg,

// pridnt all the employee names \\\

for edch (var n in e..name) { K\)
print ("Employee name: " + n); @

) X

// print each child of the first ite $

for edch (var child in order.item[%\. ) {
print ("item child: " + childL@

} |

In the ffirst for-each-in statement above, the expression “e..name” returns an XMLList contajning all of the
descerjdant XML properties of the XML object “e” with the name “name”. The for-each-in stafement iterates
through each property of the-resulting XMLList object in order. For each XML property in the list, it assigns the
value of the XML property to the variable “n” and executes the code nested in curly braces. $imilarly, in the
second for-each-in statement above, the expression “order.item[0].*” returns an XMLList contgining all of the
childrep of the first%ML object named “item” from the XML object named “order”’. The for-eagh-in statement
iterateg through-each property of the XMLList object in order assigning the value of the XML property to the
variablg “child™and executing the code nested in curly braces.

When thé¢Expression evaluates to an XML object, the for-each-in statement converts the XML object to an

1t PU Y 4 4lo ITH NAALL b Tl 4 4 - Y ' 1l lal 4lo aliad: H
XMLLI t Adliu 1iciraitco UVl UIT IUDUILIIIU AAIVILLIOL 1TTIHO uUTatmicTITt MmMItCTitaul Ially VIUTS UIc Ulolniv |On between a

single XML object and an XMLList containing only one value.

NOTE The for-each-in statement behaves differently from the for-in statement. In particular, it assigns the loop
variable over the range of the object rather than the domain of the object. l.e., the for-each-in statement binds the loop
variable to the property values of the given object rather than the property names.
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Semantics

The production IterationStatement : for each ( LeftHandSideExpression in Expression ) Statement is
evaluated as follows:

1. Let ref be the result of evaluating Expression
2. Let e = GetValue(ref)
3. If Type(e) is XML
a. Let list = ToXMLList(e)
4. Else if Type(e) is not XMLList
a. Let list = ToObject(e)
5. Let V=empty
6. While (list has mare properties)
a. Let p be the next property of list (see notes below)
b. If|p does not have the DontEnum attribute
i. Letibe the result of evaluating LeftHandSideExpression
Let value be the value of property p
PutValue(i, value)
Let s be the result of evaluating Statement
If s.value is not empty, let V = s.value
If s.type is break and s.target is in the current label set, return (normal, V, empty)
If (s.type is not continue) or (s.target is not in the current label 'set)
1. If sis an abrupt completion, return s
7. Returh (normal, V, empty)

BErET < o

V]

The production /terationStatement : for each ( var VariableDeclardtionNoLn in Expression ) Statement is
evaluated as fpllows:

1. Let varRef be the result of evaluating VariableDeclarationNoLn
2. Let rdf be the result of evaluating Expression
3. Let e F GetValue(ref)
4. |If Type(e) is XML
a. Let list = ToXMLList(e)

5. Else if Type(e) is not XMLList
a. Let list = ToObject(e)

6. Let V|= empty

7. Whil¢| (list has more properties)

a. Let p be the next property 6f list (see notes below)
b. If|p does not have the DontEnum attribute

i. Letibe the result.of evaluating varRef as if it were an identifier (See section 11.1.2 of
ECMAScript Edition 3)

Let value be the value of property p

PutValueti;walue)

Let s bedthe result of evaluating Statement

If s.valde is not empty, let V = s.value

If s;type is break and s.target is in the current label set, return (normal, V, empty)
If(s.type is not continue) or (s.target is not in the current label set)

oo to arl aurtupl CUTTTPITUUTT, TTWUTTT o

8. Return (normal, V, empty)

S S ==

V]

The order of enumeration is defined by the object (steps 6 and 6a in the first algorithm and steps 7 and 7a in
the second algorithm). When e evaluates to a value of type XML or XMLList, properties are enumerated in
ascending sequential order according to their numeric property names (i.e., document order for XML objects).

The mechanics of enumerating the properties (steps 6 and 6a in the first algorithm, steps 7 and 7a in the
second) is implementation dependent. Properties of the object being enumerated may be deleted during
enumeration. If a property that has not yet been visited during enumeration is deleted, then it may not be
visited. If new properties are added to the object being enumerated during enumeration, the newly added
properties are not guaranteed to be visited in the active enumeration. Enumerating the properties of an object
includes enumerating properties of its prototype and the prototype of the prototype, and so on, recursively; but
a property of a prototype is not enumerated if it is "shadowed" because some previous object in the prototype
chain has a property with the same name.
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13 Native E4X Objects

E4X adds four native objects to ECMAScript, the Namespace object, the QName object, the XML object and
the XMLList object. In addition, E4X adds new properties to the global object.

13.1 The Global Object

13.1.1 Internal Properties of the Global Object

E4X extends ECMAScript by adding the following internal properties to the global object.

13.1.11 [[DefaultNamespace]]
Overview

Initially, the global object has an internal property [[DefaultNamespace]] with its value set tola Namespace
object representing no namespace, created as if by calling the Namespace constructor with jno arguments.

Consequently, unless otherwise specified using the default xml namespace statement (see|section 12.1),
unqualjfied names used to specify properties of XML objects will match XML ‘properties in no naamespace.

13.1.2 |Function Properties of the Global Object

E4X extends ECMAScript by adding the following function properties to the global object.

13.1.21 isXMLName ( value )
Overview

The isXMLName function examines the given value and determines whether it is a valid XML jname that can
be usefd as an XML element or attribute name;-If so, it returns true, otherwise it returns false.

Semantics
When the isXMLName function is.called with one parameter value, the following steps are taken:

fa

1.[ Let g be a new QNamie created as if by calling the constructor new QName (value) ang
TypeError exceptioniis thrown, return false

2| If g.localName-does not match the production NCName, return false

3. Return true

Where|the production NCName is defined in Section 2 of the Namespaces in XML specification

13.1.3 |Constructor Properties of the Global Object

E4X extends ECMAScript by adding the following constructor properties to ECMAScript.

13.1.3.1 Namespace(...)

See section 13.2.1 and 13.2.2.

13.1.3.2 QName(...)

See section 13.3.1 and 13.3.2.

13.1.3.3 XML(...)

See sections 13.4.1 and 13.4.2.
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13.1.3.4 XMLList(...)

See section 13.5.1 and 13.5.2.

13.2 Namespace Objects

Namespace objects represent XML namespaces and provide an association between a namespace prefix and
a Unique Resource ldentifier (URI). The prefix is either the undefined value or a string value that may be
used to reference the namespace within the lexical representation of an XML value. When an XML object
containing a namespace with an undefined prefix is encoded as XML by the method ToXMLString(), the
implementation will automatically generate a prefix. The URI is a string value used to uniquely identify the
namespace.

13.2.1 The Ngmespace Constructor Called as a Function
Syntax

Namespage ()

Namespage ( uriValue )

Namespage ( prefixValue , uriValue )
Overview
If the Namesppce constructor is called as a function with exactly one akgument that is a Namespace|object,
the argument |s returned unchanged. Otherwise, a new Namespagce.0bject is created and returned afs if the

same arguments were passed to the object creation expression newNamespace ( ... ). See section 13.2.2.

Semantics

When Namespace is called as a function with a no arguments, one argument uriValue, or two argbments
prefixValue anfl uriValue, the following steps are taken

1. If (prefixValue is not specified and Type(uriValue) is Object and uriValue.[[Class]] == "Namespace™)
a.| Return uriValue

2. Creatq and return a new Namespace-object exactly as if the Namespace constructor had been called
with the same arguments (section;13.2.2).

13.2.2 The Namespace Constractor
Syntax
new Namegspace ()

new Namespace\( uriValue )
new Namespace ( prefixValue, uriValue )

Overview

When Namespace is called as part of a new expression, it is a constructor and creates a new Namespace
object.

The [[Prototype]] property of the newly constructed object is set to the original Namespace prototype object,
the one that is the initial value of Namespace.prototype (section 13.2.4). The [[Class]] property of the newly
constructed object is set to “Namespace”.

When no arguments are specified, the namespace uri and the prefix are set to the empty string. A namespace
with uri set to the empty string represents no namespace. No namespace is used in XML objects to explicitly
specify that a name is not inside a namespace and may never be associated with a prefix other than the
empty string.
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When only the uriValue argument is specified and uriValue is a Namespace object, a copy of the uriValue is
returned. When only the uriValue is specified and it is the empty string, the prefix is set to the empty string. In
all other cases where only the uriValue is specified, the namespace prefix is set to the undefined value.

When the prefixValue argument is specified and set to the empty string, the Namespace is called a default
namespace. Default namespaces are used in XML objects to implicitly specify the namespace of qualified
names that do not specify a qualifier.

Semantics

When the Namespace constructor is called with a no arguments, one argument uriValue or two arguments
prefixValue and uriValue, the following steps are taken:

1.| Create a new Namespace object n
2| If prefixValue is not specified and uriValue is not specified
a. Let n.prefix be the empty string
b. Let n.uri be the empty string
3.| Else if prefixValue is not specified
a. If Type(uriValue) is Object and uriValue.[[Class]] == "Namespace"
i. Let n.prefix = uriValue.prefix
ii. Letn.uri=uriValue.uri
b. Else if Type(uriValue) is Object and uriValue.[[Class]] == TQName" and uriValue.uyi is not null
i. Let n.uri = uriValue.uri
NOTE implementations that preserve prefixes in dqualified names may also set n.prefix =
uriValue.[[Prefix]]

c. Else
i. Let n.uri=ToString(uriValue)
ii. If (n.uriis the empty string), let n.prefix:he the empty string
iii. Else n.prefix = undefined
4.| Else
a. If Type(uriValue) is Object and uriValue.[[Class]] == "QName" and uriValue.uri is not null
i. Let n.uri= uriValue.uri
b. Else

i. Let n.uri = ToString(uriMalue)
c. If n.uriis the empty string
i. If prefixValue is undefined or ToString(prefixValue) is the empty string
1. Let n.prefix be the empty string
ii. Else throw a‘TypeError exception
d. Else if prefixValue is undefined, let n.prefix = undefined
e. Else if isXMLName(prefixValue) == false
i. Letnprefix = undefined
f. Else let-n:prefix = ToString(prefixValue)
5. Return.n

13.2.3 |Properties of the Namespace Constructor

The value of the internal [[Profotype]] property of the Namespace constructor is the Funclion prototype object.

Besides the internal properties and the length property (whose value is 2), the Namespace constructor has the
following properties.

13.2.3.1 Namespace.prototype
The initial value of the Namespace.prototype property is the Namespace prototype object (section 13.2.4).

This property has the attributes { DontEnum, DontDelete, ReadOnly }.
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13.2.4 Properties of the Namespace Prototype Object (Built-in Methods)

The Namespace prototype object is itself a Namespace object (its [[Class]] is “Namespace”) with its uri and
prefix properties set to the empty string.

The value of the internal [[Prototype]] property of the Namespace prototype object is the Object prototype

object (section

13.2.41

15.2.3.1 of ECMAScript Edition 3).

Namespace.prototype.constructor

The initial value of the Namespace.prototype.constructor is the built-in Namespace constructor.

13.2.4.2 Nan
Overview

The toString()

The toString fi
object. Therefq

nespace.prototype.toString()

method returns a string representation of this Namespace object.

inction is not generic. It throws a TypeError exception if its this valueis not a Nam
re, it cannot be transferred to other kinds of objects for use as a methed.

bspace

Semantics

When the toStfing method of a Namespace object n is called with no arguments, the following step is taken:
1. if Typg(n) is not Object or n.[[Class]] is not equal to "Namespace", throw a TypeError exceptidn
2. Return n.uri

13.2.5 Properties of Namespace Instances

Namespace in

and a uri propérty.

13.2.5.1 prefl

The value of t

property is the
XML objects tg

This property |

13.2.5.2 uri

stances inherit properties from the Namespace prototype object and also have a prefix p

ix

ne prefix property is either the undefined value or a string value. When the value of thg
empty string, the Namespace is called a default namespace. Default namespaces are
determine the namespace of names that do not specify a qualifier.

as the attributes{,DontDelete, ReadOnly }.

The value of {
Namespace r

he uri property is a string value. When the value of the uri property is the empty stri
presents the unnamed namespace. The unnamed namespace is used in XML obj

roperty

b prefix
ised in

ng, the
ects to

exp||c|t|y Speci \ that a name is not inside a namespace

This property has the attributes { DontDelete, ReadOnly }.

13.3 QName Objects

QName objects are used to represent qualified names of XML elements and attributes. Each QName object
has a local name of type string and a namespace URI of type string or null. When the namespace URI is null,
this qualified name matches any namespace.

Implementations may include an internal [[Prefix]] property that is not directly visible to E4X users. When a
QName object is created using a Namespace object argument, the internal [[Prefix]] property may be used to
preserve the prefix of the Namespace object. If no namespace prefix was specified for the associated
Namespace, the [[Prefix]] property may be undefined.
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A value of type QName may be specified using a Qualifiedldentifier. If the QName of an XML element is
specified without identifying a namespace (i.e., as an unqualified identifier), the uri property of the associated
QName will be set to the in-scope default namespace (section 12.1). If the QName of an XML attribute is
specified without identifying a namespace, the uri property of the associated QName will be the empty string
representing no namespace.

13.3.1 The QName Constructor Called as a Function
Syntax
QName ()

ONMNL LAL \
SXTNATTTS \ INATrTie )

QName ( Namespace , Name )

Overview

If the QName constructor is called as a function with exactly one argument thatis a QName object, the
argument is returned unchanged. Otherwise, a new QName object is created) and returned as if the same
arguments were passed to the object relation expression new QName ( ... )(See section 13.3.2.

Semantics
When the QName function is called the following step is taken.

1. | If Namespace is not specified and Type(Name) is Object and Name.[[Class]] == “QName
a. Return Name
2. | Create and return a new QName object exactly-as if the QName constructor had been|called with the
same arguments (section 13.3.2).

13.3.2| The QName Constructor
Synta)
new QName ()

new QName ( Name )

new QName ( Namespace , Name )
Overview

When QName is called as part of a new expression, it is a constructor and creates a new QNanje object.

The [[Rrototype]l.property of the newly constructed object is set to the original QName prototype object, the

one thiat is~the initial value of QName.prototype (section 13.3.3.1). The [[Class]] property of the newly
constrycted object is set to “QName”.

If Name is undefined or not specified, then the empty string is used as the name.

If Name is a QName and Namespace is not specified, the QName constructor returns a copy of the given
Name.

When both the Namespace and Name arguments are specified, the localName property of the newly created
object is set according to the given Name and the uri property of the newly created object is set according to
the Namespace argument. If Name is a QName object, the localName of the newly created QName will be
equal to the localName of Name. If the Namespace argument is a Namespace object, the uri property of the
newly created object is set to the uri property of the Namespace object. If the Namespace argument is null,
the uri property of the newly created object will be null, meaning it will match names in any namespace.
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Semantics

When the QName constructor is called with a one argument Name or two arguments Namespace and Name
the following steps are taken:

1.

If (Type(Name) is Object and Name.[[Class]] == "QName")
a. If (Namespace is not specified), return a copy of Name
b. Else let Name = Name.localName

2. If (Name is undefined or not specified)
a. Let Name =%
3. Else let Name = ToString(Name)
4. If (Namespace is undefined or not specified)
a. IffName="
i. Let Namespace = null
b. E|se
i. Let Namespace = GetDefaultNamespace()
5. Let gpe a new QName with g.localName = Name
6. If Nammespace == null
a. Letq.uri=null
NOTE implementations that preserve prefixes in qualified names may also set q.[[Prefix]] to und
7. Else
a. Let Namespace be a new Namespace created as if by calling thecanstructor new
Namespace(Namespace)
b. Let q.uri= Namespace.uri
NOTE implementations that preserve prefixes in qualified names may also set q.[[Prefix]] to
mespace.prefix
8. Returh q
13.3.3 Propeities of the QName Constructor

The value of ttle internal [[Prototype]] property of the QName constructor is the Function prototype obje

Besides the in

following propgrties.

13.3.3.1

QName.prototype

The initial valug of the QName.prototype property is the QName prototype object (section 13.3.4).

This property has the attributes.{ DontEnum, DontDelete, ReadOnly }.

13.3.4 Properties of the’QName Prototype Object

The QName p

efined

ct.

ternal properties and the length property (whose value is 2), the QName constructor has the

rototype object is itself a QName object (its [[Class]] is “QName”) with its uri and locga/Name

properﬁes set to-the nmpfy efring

The value of the internal [[Prototype]] property of the QName prototype object is the Object prototype object
(section 15.2.3.1 of ECMAScript Edition 3).

13.3.4.1

QName.prototype.constructor

The initial value of the QName.prototype.constructor is the built-in QName constructor.
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13.3.4.2 QName.prototype.toString()
Overview

The toString method returns a string representation of this QName object.

The toString function is not generic. It throws a TypeError exception if its this value is not a QName object.
Therefore, it cannot be transferred to other kinds of objects for use as a method.

Semantics

When the toString method of a QName object n is called with no arguments, the following steps are taken:

1.| If Type(n)is not Object or n.[[Class]] is not equal to "QName", throw a TypeError echaption
2| Let s be the empty string

3.| If n.uriis not the empty string

a. If n.uri == null, let s be the string "*::"

b. Else let s be the result of concatenating n.uri and the string "::"
4.| Let s be the result of concatenating s and n.localName

5. Returns

13.3.5|Properties of QName Instances

QName instances inherit properties from the QName prototype: object and also have a yri property, a
localName property and an optional internal [[Prefix]] propetty that may be used by implementations that
preserye prefixes in qualified names.

13.3.51 localName

ke

The value of the localName property is a value of'type string. When the value of the localName property is
it reprgsents a wildcard that matches any name:

This property shall have the attributes { DontDelete, ReadOnly }

13.3.52 uri

The vdlue of the uri propertydis null or a value of type string identifying the namespace of this dName. When
the valpe of the uri property is the empty string, this QName is said to be in no namespace. No namespace is
used ip XML objects, to-explicitly specify that a name is not inside a namespace. When the value of the uri
properly is null, thissQName will match names in any namespace.

This property shall have the attributes { DontDelete, ReadOnly }

13.3.58.X[Prefix]]

The [[Prefix]] property is an optional internal property that is not directly visible to users. It may be used by
implementations that preserve prefixes in qualified names. The value of the [[Prefix]] property is a value of
type string or undefined. If the [[Prefix]] property is undefined, the prefix associated with this QName is
unknown.

13.3.5.4 [[GetNamespace]] ( [ InNScopeNamespaces ])
Overview
The [[GetNamespace]] method is an internal method that returns a Namespace object with a URI matching

the URI of this QName. InScopeNamespaces is an optional parameter. If InScopeNamespaces is unspecified,
it is set to the empty set. If one or more Namespaces exists in InScopeNamespaces with a URI matching the
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URI of this QName, one of the matching Namespaces will be returned. If no such namespace exists in
InScopeNamespaces, [[GetNamespace]] creates and returns a new Namespace with a URI matching that of
this QName. For implementations that preserve prefixes in QNames, [[GetNamespace]] may return a
Namespace that also has a matching prefix. The input argument InScopeNamespaces is a set of Namespace
objects.

Semantics

When the [[GetNamespace]] method of a QName q is called with no arguments or one argument
InScopeNamespaces, the following steps are taken:

—_

If q.uri is null, throw a TypeError exception
NOTE EX T
specifigation
2. If InSgopeNamespaces was not specified, let InScopeNamespaces = { }
3. Find 4 Namespace ns in InScopeNamespaces, such that ns.uri == q.uri. If more than,onge such
Namesgpace ns exists, the implementation may choose one of the matching Namespaces arbitrarily.
NOTE implementations that preserve prefixes in qualified names may additionally constrain ns, such that
ns.prefix == q.[[Prefix]]
4. If no guch namespace ns exists
a. Let ns be a new namespace created as if by calling the constructor néw Namespace(q.uri
NOTE implementations that preserve prefixes and qualified names may\create the new namespaces as
by calling the constructor Namespace(q.[[Prefix]], q.uri)

13.4.1 The XNIL Constructor Called as a Function
Syntax

XML ([ value])
Overview

When XML is ¢alled as a function ratherthan as a constructor, it performs a type conversion. If no argument is
provided, the XML function returns an XML object representing an empty text node.

Semantics
When the XMUY function is called with no arguments or with one argument value, the following step is taken.

1. If valde is null;.undefined or not supplied, let value be the empty string
2. Returh ToxXML(value)

NOTE The TOXML operator defines a mechanism for constructing an XML object from an implementation of the W3C
information set (e.g., a W3C DOM node). E4X implementations may expose this functionality to users via the XML
constructor; however, this is not required for conformance with E4X. See section 10.3.2 for additional information.

13.4.2 The XML Constructor
Syntax

new XML ([ value])
Overview

When XML is called as part of a new expression, it is a constructor and may create a new XML object. When
the XMLList constructor is called with no arguments, it returns an XML object representing an empty text node.
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Semantics

When the XML constructor is called with no arguments or a single argument value, the following steps are

taken:

1.
2.

3.

If value is null, undefined or not supplied, let value be the empty string
Let x = ToXML(value)

NOTE The ToXML operator defines a mechanism for constructing an XML object from an implementation of
the W3C information set (e.g., a W3C DOM node). E4X implementations may expose this functionality to users
via the XML constructor; however, this is not required for conformance with E4X. See section 10.3.2 for additional

information.
If Type(value) € {XML, XMLList, W3C XML Information Item}

aReturn the result of callinathe MDeenConvil method of x
~ LL Lud rJ11

4.

13.4.3

The va

Beside]

following properties:

13.4.3.
The ini

This pn

13.4.3.

The in

ignored when constructing new XML objéects.

This property has the attributes { DontEnum, DontDelete}.

13.4.3.

The in
XML p

This property.has’the attributes { DontEnum, DontDelete }.

Return x

Properties of the XML Constructor
ue of the internal [[Prototype]] property of the XML constructor is the Function prototype

5 the internal properties and the length property (whose value is, 1), the XML const

1 XML.prototype
ial value of the XML.prototype property is the XML pfototype object (section 13.4.3.1).

operty has the attributes { DontEnum, DontDelgete;»ReadOnly }.

2 XML.ignoreComments

tial value of the ignoreComments.property is true. If ignoreComments is true, XML

3 XML.ignoreProcessinglnstructions

ocessing instructions are ignored when constructing new XML objects.

13.4.3.

pbject.

ructor has the

comments are

tial value of the‘ignoreProcessinglnstructions property is true. If ignoreProcessinglnstryictions is true,

A Whi

The initial value of the ignoreWhitespace property is true. If ignoreWhitespace is true, insignificant whitespace
characters are ignored when processing constructing new XML objects. When elements tags and/or
embedded expressions are separated only by whitespace characters, those whitespace characters are
defined to be insignificant. Whitespace characters are defined to be space (\u0020), carriage return (\u000D),
line feed (\u000A) and tab (\u0009).

This property has the attributes { DontEnum, DontDelete }.
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13.4.3.5 XML.prettyPrinting

The initial value of the prettyPrinting property is true. If prettyPrinting is true, the ToString and ToXMLString
operators will normalize whitespace characters between certain tags to achieve a uniform and aesthetic

appearance.

This property has the attributes { DontEnum, DontDelete }.

13.4.3.6 XML.prettylndent

The initial value of the prettylndent property is 2. If the prettyPrinting property of the XML constructor is true,

the ToString
achieve a unif
by the number|

This property |

13.4.3.7 XM

Overview

rm and aesthetic appearance. Certain child nodes will be indented relative to their pare
of spaces specified by prettylndent.

as the attributes { DontEnum, DontDelete }.

_.settings ()

The settings
properties of
properties of
argument to th

// Create a
function get

e XML constructor (sections 13.4.3.2 through 13.4.3,6))lt returns an object contain

r§\1ethod is a convenience method for managing the collection 6t global XML settings stq
he XML constructor used for storing XML settings.-This object may later be passed

e setSettings method to restore the associated settings. For example,

general purpose function that may nee

d&$§>éave and restore XML settings
XMLCommentsFromString (xmlString)

ags to
nt node

red as
ng the
as an

// save {
var settj]
XML . ignof

{
revious XML settings and make sureagg%ments are not ignored

ngs XML.settings () ; ~§&
eComments .
R\

()7

false;

var commgnts = XML (xmlString) .comme

// restope settings and return r t

XML.setS4ttings (settings) ; Cjb
return cgmments; .
} \°
Semantics

When the settings method)of the XML constructor is called, the following steps are taken:

Let s pe a nmew Object created as if by calling the constructor new Object()
Let s.fjgnoreComments = XML.ignoreComments

Let s.fgnoreProcessinglnstructions = XML.ignoreProcessinglinstructions
Let s.ignoreWhitespace = XML.ignoreW hitespace

Let s.prettyPrinting = XML.prettyPrinting

Let s.prettyindent = XML.prettylndent

Return s

Nogokrwdh=

13.4.3.8 XML.setSettings ( [ Settings ])

The setSettings method is a convenience method for managing the collection of global XML settings stored as
properties of the XML constructor (sections 13.4.3.2 through 13.4.3.6). It may be used to restore a collection
of XML settings captured earlier using the associated settings method. When called with a single argument
settings, the setSettings method copies the properties of the XML constructor used for storing XML settings
from the settings object. When called with no arguments, the setSettings method restores the default XML
settings.
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Semantics

When the setSettings method of the XML constructor is called with no arguments or with a single argument
settings, the following steps are taken:

1. If settings is null, undefined or not provided
a. Let XML.ignoreComments = true
b. Let XML.ignoreProcessinglnstructions = true
c. Let XML.ignoreWhitespace = true
d. Let XML.prettyPrinting = true
e. Let XML.prettylndent =
2. Else if Type(settings) is ObJect
——a. 1T Type(Settings.igrnore Comments) 1S Bootea,
i. Let XML.ignoreComments = settings.ignoreComments
b. If Type(settings.ignoreProcessinglnstructions) is Boolean
i. Let XML.ignoreProcessinglnstructions = settings.ignoreProcessinglnstruction$
c. If Type(settings.ignoreWhitespace) is Boolean
i. Let XML.ignoreWhitespace = settings.ignoreWhitespace
d. If Type(settings.prettyPrinting) is Boolean
i. Let XML.prettyPrinting = settings.prettyPrinting
e. If Type(settings.prettylndent) is Number
i. Let XML.prettylndent = settings.prettylndent
3. Return

13.4.39 XML.defaultSettings ()

The dg¢faultSettings method is a convenience method: for managing the collection of global XML settings
stored [as properties of the XML constructor (sections<13.4.3.2 through 13.4.3.6). It may be us¢d to obtain an
object pontaining the default XML settings. This objéct may be inspected to determine the default settings or
be pasped as an argument to the setSettings method to restore the default XML settings.

Semarntics

When fhe defaultSettings method of the-XML constructor is called with no arguments, the following steps are
taken:

Let s be a new Object created as if by calling the constructor new Object()
Let s.ignoreComments = true

Let s.ignoreProcessinglinstructions = true

Let s.ignoreWhitespace = true

Let s.prettyPrinting = true

Let s.prettyindent = 2

Returns

Nogabowh =

13.4.3.10-[[HasInstance]] (V)

Overview

The XML constructor has a more elaborate [[Haslnstance]] method than other function objects. The XML
constructor [[Haslnstance]] method is defined such that given an XML object or an XMLList object x, the
expression x instance of XML will return true. This treatment intentionally blurs the distinction between a
single XML object and an XMLList containing only one value.
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Semantics

When the [[HasInstance]] method of the XML constructor object F is called with value V, the following steps

are taken:

If Vis

A o e

while

not an object, return false

Let xmlProto = XML.prototype

Let listProto = XMLList.prototype

If (xmlProto is not an object) or (listProto is not an object), throw a TypeError exception
Let objProto = V.[[Prototypel]

(objProto is not null)

a. If xmlProto and objProto refer to the same object or if they refer to objects joined to each other

9

J

(
If

q

J

c. L
7. Retur]

b.

—

13.4.4 Properties of the XML Prototype Object (Built-in Methods)

Each value of
built-in method

The XML prot
string.

The value of the internal [[Prototype]] property of the XML prototype object is the Object prototype

(section 15.2.3

None of the bl
this value is n
method.

13.441 XM

The initial valu
future versions

NOTE The
13.4.4.2 XM
Overview

listProto and objProto refer to the same object or if they refer to objects joined to each\ot
ection 13.1.2 of ECMAScript Edition 3), return true

bt objProto = objProto.[[Prototype]]

n false

type XML has a set of built-in methods available for performing.common operations.
s are properties of the XML prototype object and are described-in"the following sections.

btype object is itself an XML object (its [[Class]] propertytis "text") whose value is the

.1 of ECMAScript Edition 3).

ilt-in functions defined on XML.prototype "are generic. They throw a TypeError exceptio
ot an XML object. Therefore, they cannot be transferred to other kinds of objects for us

_.prototype.constructor

e of the XML.prototype.corstructor is the built-in XML constructor. This property is reser
of E4X.

value of this property cannot be accessed, which makes this property write-only in practice.

|.prototype.addNamespace ( namespace )

her

These

empty

object

n if the
5e as a

ved for

The addName

bla ol alal ol L . 4 bl H £ bla NAAL b' t
paceMmetnod—adads—a mamespace aeciaration o tne i—scopeMmamespaces Tortnts—Xivic 0DjeC

and returns this XML object. If the in scope namespaces for the XML object already contains a namespace
with a prefix matching that of the given parameter, the prefix of the existing namespace is set to undefined.

Semantics

When the addNamespace method of an XML object x is called with one parameter namespace, the following

step is taken:

1.

Let ns a Namespace constructed as if by calling the function Namespace(namespace)

2. Call the [[AddInScopeNamespace]] method of x with parameter ns
3. Return x
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13.4.4.3 XML.prototype.appendChild ( child )
Overview

The appendChild method appends the given child to the end of this XML object’s properties and returns this
XML object. For example,

var e = <employees>
<employee 1d="0" ><name>Jim</name><age>25</age></employee>
<employee id="1" ><name>Joe</name><age>20</age></employee>
</employees>;

// Add a new child element to the end of Jim's employee element
e.employee. (name == "Jim") .appendChild (<hobby>snorkeling</hobby>) ; P

Semarntics

When the appendChild method of an XML object x is called with one parameter child, the following steps are
taken:

1.| Let children be the result of calling the [[Get]] method of x with argument ™*"

2.[ Call the [[Put]] method of children with arguments children.[[Length]] and child
3. Return x

13.4.4)4 XML.prototype.attribute ( attributeName )
Ovewlew

The atfribute method returns an XMLList containing“zero or one XML attributes associated|with this XML
object that have the given attributeName. For example,

// gefl the id of the employee named Ji
e.emplloyee. (name == "Jim") .attribute*id") ;

Semairntics

When the attribute method of an” XML object x is called with a parameter attributeName, the following steps
are taken:

1.| Let name = ToAttributeName(attributeName)
2. Return the result of calling the [[Get]] method of x with argument name

13.4.45 XMLcprototype.attributes ()

Overview

The attributes method returns an XMLList containing the XML attributes of this object. For example,

// print the attributes of an XML object
function printAttributes (x) {

for each (var a in x.attributes()) {
print ("The attribute named " + a.name() + " has the value " + a);
}
}
Semantics

When the attributes method of an XML object x is called, the following step is taken:

1. Return the result of calling the [[Get]] method of x with argument ToAttributeName(™*")
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13.4.4.6 XML.prototype.child ( propertyName )
Overview
The child method returns the list of children in this XML object matching the given propertyName. If

propertyName is a numeric index, the child method returns a list containing the child at the ordinal position
identified by propertyName. For example,

var name = customer.child ("name") ; // equivalent to: var name = customer.name;
var secondChild = customer.child(1l) ; // equivalent to: var secondChild = customer.*[1]
Semantics

When the child method of an XML object x is called, it performs the following step:

1. If ToString(ToUint32(propertyName)) == propertyName
a. Let children be the result of calling the [[Get]] method of x with argument ™*"
b. Let temporary be the result of calling the [[Get]] method of children with argument propertylName
c. Ifftemporary is undefined, let temporary = new XMLList()
d. return temporary
2. Let tgmporary be the result of calling the [[Get]] method of x with argument’ propertyName
3. Returh ToXMLList(temporary)

13.4.4.7 XML.prototype.childindex ()
Overview

The childindex method returns a Number representing the.~ordinal position of this XML object within the
context of its pprent. For example,

// Get the ordinal index of the employee nam Joe.
var joeindex] = e.employee. (name == "Joe") scfildIndex () ;

Semantics
When the chilgindex method of an XML object x is called, it performs the following steps:
1. Let parent = x.[[Parent]]
2. If (pafent == null) or (x.[[Class]] == "attribute"), return -1

3. Let g pe the property of parent, where parent|[q] is the same object as x
4. Returpn ToNumber(q)

13.4.4.8 XML.prototype.children ()

Overview

The children method returns an XMLList containing all the properties of this XML object in order. For example,

// Get child elements of first employee: returns an XMLList containing:
// <name>Jim</name>, <age>25</age> and <hobby>Snorkeling</hobby>
var emps = e.employee[0].children() ;

Semantics
When the children method of an XML object x is called, it performs the following step:

1. Return the results of calling the [[Get]] method of x with argument "*"
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13.4.4.9 XML.prototype.comments ()
Overview

The comments method returns an XMLList containing the properties of this XML object that represent XML
comments.

Semantics
When the comments method of an XML object x is called, it performs the following steps:

1. Let list be a new XMLList with list.[[TargetObject]] = x and list.[[TargetProperty]] = null
2 [ Forr=01o x.[[Lenginl-1

a. If x[i].[[Class]] == "comment", call the [[Append]] method of list with argumentcx{i]
3. Return list

13.4.410 XML.prototype.contains ( value )
Overview

The contains method returns the result of comparing this XML object with'the given value. This freatment
intentignally blurs the distinction between a single XML object and anCXMLList containing only ohe value.

Semarjtics
When the contains method is called on an XML object x with ‘parameter value, the following step is taken:

1.] Return the result of the comparison x == valté

13.4.411 XML.prototype.copy ()
Overview

The copy method returns a deep copy-of this XML object with the internal [[Parent]] property sef to null.
Semantics

When the copy method is called on an XML object x, the following steps are taken:

1.| Return thewresult of calling the [[DeepCopy]] method of x

13.4.412 XML.prototype.descendants ([ name ])

Overv1ew

The descendants method returns all the XML valued descendants (children, grandchildren, great-
grandchildren, etc.) of this XML object with the given name. If the name parameter is omitted, it returns all
descendants of this XML object.

Semantics

When the descendants method is called on an XML object x with the optional parameter name, the following
steps are taken:

1. If name is not specified, let name = "*"
2. Return the result of calling the [[Descendants]] method of x with argument name
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13.4.4.13 XML.prototype.elements ([ name ])

Overview

When the elements method is called with one parameter name, it returns an XMLList containing all the
children of this XML object that are XML elements with the given name. When the elements method is called
with no parameters, it returns an XMLList containing all the children of this XML object that are XML elements
regardless of their name.

Semantics

When the elements method is called on an XML object x with optional parameter name, the following steps
are taken:

LLEL]

If nalIe is not specified, let name =
Let name = ToXMLName(name)
Let ligt be a new XMLList with list.[[TargetObject]] = x and list.[[ TargetProperty]] = name
For i ¥ 0 to x.[[Length]]-1
a. If|x[i].[[Class]] == "element"
i. If (name.localName == "*" or name.localName == x[i].[[Name]].localName)

and (name.uri == null or n.uri == x[i].[[Name]].uri)

1. Call the [[Append]] method of list with argument x[i]

PN =

5. Returh list

13.4.4.14 XML.prototype.hasOwnProperty (P )
Overview
The hasOwnPfoperty method returns a Boolean value indicating whether this object has the property specified
by P. For all XML objects except the XML prototype object, this is the same result returned by the internal
method [[HasProperty]]. For the XML prototype object, hasOwnProperty also examines the list af local
properties to determine if there is a method property-with the given name.
Semantics
When the hasQwnProperty method of an’ XML object x is called with parameter P, the following step is {aken:
1. If the fesult of calling the [fHasProperty]] method of this object with argument P is true, return frue

2. If x hgs a property with.name ToString(P), return true
3. Returh false

13.4.4.15 XML.prototype:hasComplexContent( )

Overview

The hasComplexContent method returns a Boolean value indicating whether this XML object contains
complex content. An XML object is considered to contain complex content if it represents an XML element that
has child elements. XML objects representing attributes, comments, processing instructions and text nodes do
not have complex content. The existence of attributes, comments, processing instructions and text nodes
within an XML object is not significant in determining if it has complex content.

Semantics

When the hasComplexContent method is called on an XML object x, the following steps are taken:
1. If x.[[Class]] € {"attribute”, "comment", "processing-instruction”, "text"}, return false
2. For each property p in x

a. If p.[[Class]] == "element", return true
3. Return false
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