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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
e i i izati i i i i v and IEC
te¢hnical committees collaborate in fields of mutual interest. Other international organizations, gevernmental
d non-governmental, in liaison with ISO and IEC, also take part in the work. In the fieldvof ipformation

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

THe main task of the joint technical committee is to prepare International Standards. Draft Infernational
Standards adopted by the joint technical committee are circulated to national bodiées for voting. Publication as
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO and IEC shall not be held responsible for identifying any,or.all such patent rights.

ISP/IEC 22537 was prepared by Joint Technical Committee” ISO/IEC JTC 1, Information technology,
Suybcommittee SC 22, Programming languages, their environments and system software interfaced, 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 nnrning cune hy In\/nrnging the nyiefing skills _and knnwlndgn of ane of the Iargnef developer
communitles worldwide. The benefits of this XML programming model include reduced code compléxity,
tighter reyision cycles, faster time to market, decreased XML footprint requirements and looser ¢oupling
between dode and XML data.

The ECMAScript group (Ecma TC39-TG1) unanimously agreed to the proposal and established-a sub-group
to standardize the syntax and semantics of a general purpose, cross platform, vendor/neutral set|of
programming language extensions called ECMAScript for XML (E4X). The development of“this International
Standard ptarted on 8 August 2002. This Standard was developed as an extension ta_lECMAScript Edition| 3,
but may be applied to other versions of ECMAScript as well.

This Interpational Standard adds native XML datatypes to the ECMAScript language, extends the semantics
of familiay ECMAScript operators for manipulating XML data and adds,a(small set of new operators for
common XML operations, such as searching and filtering. It also adds support for XML literals, namespacgs,
qualified fames and other mechanisms to facilitate XML processing.

This International Standard will be integrated into future editions of ISO/IEC 16262 (ECMAScript). The
ECMAScr|pt group is working on significant enhancements forzfuture editions of the ECMAScript language,
including mechanisms for defining XML types using the XML ‘Schema language and support for classes.

Vi © ISO/IEC 2006 — All rights reserved
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Information technology — ECMAScript for XML (E4X)
specification

1| Scope

THis International Standard defines the syntax and semantics of ECMAScript for XML "(E4X)] a set of
programming language extensions adding native XML support to ECMAScript.

2| References

2. Normative References
THe following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated referenges, the latest edition of the neferenced
dgcument (including any amendments) applies.
ISP/IEC 10646:2003, Information Technology — Universal:Multiple-Octet Coded Character Set (UCS).
ISP/IEC 16262:2001, ECMAScript Language Specification — 29 edition.

Dgcument Object Model (DOM) Level 2 Specifications, W3C Recommendation, 13 November 2000.
Extensible Markup Language 1.0 (Second Edition), W3C Recommendation 6 October 2000.
Namespaces in XML, W3C Recommendation, 14 January 1999.

Uniicode Inc. (1996), The Unicode Standard™, Version 2.0. ISBN: 0-201-48345-9, Addison-Wesley Publishing
Ca., Menlo Park, California.

Unicode Inc. (1998), Unicode Technical Report #8: The Unicode Standard™, Version 2.1.
Unicode Inc. (1998), Unicode Technical Report #15: Unicode Normalization Forms.
XML Information Set, W3C Recommendation 24 October 2001.

XML Path:Language (XPath) Version 1.0, W3C Recommendation 16 November 1999.

XML-Schema Part 1: Structures, W3C Recommendation, 2 May 2001, |

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

2.2 Informative References
The following are non-normative references

XSL Transformations (XSLT), W3C Recommendation 16 November 1999.
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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.

characterl data — one of the two basic constituents of XML data (the other is markup). Character data‘i§ a

series of ¢
as any se

haracters that represents substantive data encapsulated by XML markup. Character data jis.defined
ies of characters that are not markup.

tag — a single markup entity that acts as a delimiter for character data. A tag can be a start-tag,-an end-tag,|or

an empty
character,
(>) charagq
greater th

element -

telement tag. Start-tags begin with a less than (<) character and end with a|greater than (>)
End-tags begin with a pairing of the less than and slash characters (</) and end)with a greater thian
ter. Empty-element begin with a less than (<) character and end with a\pairing of the slash and
hn (/>) characters.

- a data construct comprising two tags (a start-tag and an end-tag).that delimit character data|or

nested elgments. If neither character data nor nested elements exist forsa given element, then the elemgnt

can be d
element, ¢

attribute
Attributes
data.

namespa
Resource
identifiers

processing-instruction — a markup entity that contains instructions or information for the application that

processin
question 1

type—a s

efined by a single empty-element tag. Every well-formed XML document contains at least ohe
alled the root or document element.

— an optional name-value pair, separated by an equal”sign (=), that can appear inside a tag.
can store information about an element or actual data‘that would otherwise be stored as character

ce — a group of identifiers for elements and“attributes that are collectively bound to a Unifofm
Identifier (URI) such that their use will not Cause naming conflicts when used with identically named
that are in a different namespace.

s
) the XML. Processing-instruction tags begin with a combination of the less than (<) character and a
hark (?) character (<?) and end with the same combination of characters but in reverse order (?>)

et of data values.

© ISO/IEC 2006 — All rights reserved
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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 adopied encoding
form, implementation level 3. If the adopted ISO/IEC 10646-1 subset is not otherwise specified,(itis [presumed
to|be the BMP subset, collection 300. If the adopted encoding form is not otherwise specified;.it presumed to
bd the UTF-16 encoding form.

A onforming implementation of E4X may provide additional types, values, objects, properties, and functions
beyond those described in this specification. In particular, a conforming implementation of E4X may provide
properties not described in this specification, and values for those properties, for.objects that are dgscribed in
this specification. A conforming implementation of E4X shall not provide methods for XML.protptype and
XMLList.prototype other than those described in this specification.

5| Motivation

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

The Rise of XML Processing

Degveloping software to create, navigate and manipulate XML data is a significant part of every deve|oper’s job.
Dgvelopers are inundated with data encoded.in the eXtensible Markup Language (XML). Web pages are
in¢reasingly encoded using XML vocabulari€s, including XHTML and Scalable Vector Graphics (SVG). On
mobile devices, data is encoded using the(Wireless Markup Language (WML). Web services interact using the
ple Object Access Protocol (SOAR) and are described using the Web Service Description |Language
(WSDL). Deployment descriptors, project make files and configuration files and now encoded in XML, not to
mention an endless list of custom XML vocabularies designed for vertical industries. XML data its¢lf is even

Cudrrent XML processing techniques require ECMAScript programmers to learn and master a compléx array of

concepts ,and’ programming techniques. The XML programming models often seem heavyweight,
plex and wnfamiliar for ECMAScript programmers. This section provides a brief overview of| the more
pgpular XML processing techniques.

.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 3
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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 Iearmng curve for ECMAScrlpt programmers is qwte steep In add|t|on to Iearnlng a new data model

ECMAScrijs
model, ne
(templates
maintain
environme

5.2.3 Ok

Several h
objects. T
then map
objects to

This is a
ECMAScr|
only do XI
the order
ECMAScr|
element c

5.3 The

ECMAScr|
with nativ]
manipulat
additional
set of new

for the ECMAScrlpt programmer In addition, it is not possible to use familiar developm
nts, debuggers and testing tools with XSLT.

ject Mapping

pve also tried to navigate and manipulate XML data by mapping it to and\fterm native ECMASc
he idea is to map XML data onto a set of ECMAScript objects, manipulate those objects direc
them back to XML. This allows ECMAScript programmers to reuse their’knowledge of ECMASc
manipulate XML data.

great idea, but unfortunately it does not work for a wide range' of XML processing tasks. Nat
pt objects do not preserve the order of the original XML data and order is significant for XML. N

of XML data. In addition, XML data contains artifacts” that are not easily represented by f{

pt object model, such as namespaces, attributes;ccomments, processing instructions and mix
bntent.

E4X Approach

pt for XML was envisioned to address these problems. E4X extends the ECMAScript object mo

ng XML, such that anyone who.has used ECMAScript is able to start using XML with little or
knowledge. The extensions include native XML data types, XML literals (i.e., initialisers) and a sm
operators useful for common XML operations, such as searching and filtering.

E4X appli
applicatio

Cations are smaller and)more intuitive to ECMAScript developers than comparable XSLT or D(
s. They are easierto’read, write and maintain requiring less developer time, skill and specializ

knowledgé. The net result.isreduced code complexity, tighter revision cycles and shorter time to market

Internet

pplications. In ‘addition, E4X is a lighter weight technology enabling a wide range of mob

applications.

6 Design Principles

ipt
ly,
ipt

ve
lot

/L developers need to preserve the order of XML data, but\they also need to control and manipulate

he
ed

el

e support for XML data. It reuses~familiar ECMAScript operators for creating, navigating and

no
all

M
ed
for
ile

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

e 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.

e Consistent: The design of E4X should be internally consistent such that developers can anticipate its
behaviour.

© ISO/IEC 2006 — All rights reserved
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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.

o toose—Coupting—Tothedegreepracticat, E4Xoperators—wittemable—apptications—to—Tmimimize their
dependencies on external data formats. For example, E4X applications should be able to extrdct a value
deeply nested within an XML structure, without specifying the full path to the data. Thus{ changes in the
containment hierarchy of the data will not require changes to the application.

e [ Complementary: E4X should integrate well with other languages designed formYanipulating XML, such
as XPath, XSLT and XML Query. For example, E4X should be able to invoke complementary [anguages
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 specifjcation. In
pdrticular, it extends the algorithm notation to improve the Clarity, readability and maintainability of this
specification. The new algorithm conventions are described in this section.

7.1 Algorithm Conventions

THis section introduces the algorithm conventions® this specification adds to those used to depcribe the
semantics of ECMAScript Edition 3. These conyvéntions 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 ar| algorithm
inIentation style. The new algerithm indention style is used in this specification to group related collections of
st¢ps together. This conventien is useful for expressing a set of steps that are taken condifionally or
repeatedly. For example,thefollowing algorithm fragment uses indentation to describe a set of steps that are
taken conditionally:

1. If resetParameters is true

a. Letx=0

b,Lety=0

ca et deltaX = 0.5
2% Else

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 o
specified property be retrieved from a specified object based on its property name.

fa

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
calling th fect; i gt T
propertyName and the value from the right hand side of the assignment operator as arguments. For examp
the following algorithm fragment:

t item.price = "5.95"
is equivalgnt to the following algorithm fragment:
1. Call the [[Put]] method of item with arguments "price" and "5.95"

When usgd in other contexts, this property access convention is equivalent totealling the [[Get]] method

to

le,

of

object pagsing the string literal containing the same sequence of characters as<propertyName as an argumgnt.

For example, the following algorithm fragment:
1. Let currentPrice = item.price
is equivalgnt to the following algorithm fragment:
1. Let currentPrice be the result of calling the [[Get]] method of item with argument "price"
The second convention for accessing normal properties\is expressed using the following notation:
object [ propertyName |

When us€d on the left hand side of an assignment operation, this property access convention is equivalent
calling thg Object [[Put]] method with objectas the this object, passing ToString(propertyName) and the val

to
ue

from the fight hand side of the assignment operator as arguments. For example, the following algorithm

fragment:
1. Letitem[1] = item2

is equivalgnt to the following-algorithm fragment:
1. Call the Obhject [[Put]] method with ifem as the this object and arguments ToString(1) and item2

When us€d in,other contexts, this property access convention is equivalent to calling the Object [[Get]] meth

od

with objedt @as ‘the this object and argument ToString(propertyName). For example, the following aIgoritII\m

fragment:
1. Letitem2 = jtem[1]

is equivalent to the following algorithm fragment:

1. Let item2 be the result of calling the Object [[Get]] method with item as the this object and argument

ToString(1)

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

6 © ISO/IEC 2006 — All rights reserved
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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 pquivalent 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 geffing the value of the
[[imternalPropertyNamel]] property of object. For example, the following algorithm fragmeént:

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

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

7.1.3 Iteration

This specification extends the notation used for describing ECMAScript Edition 3 by defining twp iteration
conventions. These iteration conventions are used by this specification for expressing that a set of $teps shall
bd taken once for each item in a collection or once for €ach integer in a specified range.

THe first iteration convention is defined for expressing a sequence of steps that shall be taken oncg for each
meémber of a collection. It is expressed using‘the following for each notation:

For each item in collection steps

THis for each notation is equivalent to performing the given steps repeatedly with the variable itenp bound to
egach member of collection. The'value of collection is computed once prior to performing steps and does not
chiange while performing steps. The order in which item is bound to members of collection is implgmentation
dgpendent. The repetitiony 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 fpllowing a
comma or on the following lines using the indentation style described in section 7.1.1. For example,

1. Lettotal'=0

2. Forleach product in groceryList
a. If product.price > maxPrice, throw an exception
b. Let total = total + product.price

In thisexample, Steps 2-a and2.b-are repeated once for each member of the cotfectiom 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 |fnr9hng fhrr\llgh a-tange of |n+ngnrc inreverse-seguen ial

order. It is|expressed using the following notation:

For variable = first downto last steps

The modified for notation works exactly as described above except the variable variable is‘bound to each
member df the sequence j, i-1, .. j in reverse numerical order. If j is less than j, the steps aremot performed.

7.1.4 Canditional Repetition

This spegification extends the notation used in the ECMAScript Edition 3“Specification by defining| a
convention for expressing conditional repetition of a set of steps. This convention is defined by the following
notation:

Whilg ( expression ) steps

The while[notation is equivalent to computing the expression, which’will evaluate to either true or false anﬂi if
it is true,|taking the given steps and repeating this processcuntil the expression evaluates to false or the
algorithm |exits via a return or a thrown exception. The steps-may be specified on the same line following a
comma oron the following lines using the indentation style described above. For example,

1. Letlog2=0

2. While (n>1)

b, Letn=n/2

b. Let log2 = log2 +1

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

7.1.5 Method Invocation

This specffication extends the*notation used in the ECMAScript Edition 3 specification by defining a methjod
invocation convention. The method invocation convention is used in this specification for calling a method of a
given object passing.a<given set of arguments and returning the result. This convention is defined by the
following motation:

objectf . methodName ( arguments )

SN epafratea O Ee+o—06 ROfFe—varde Re—Retoa—ive S—Rotaton iS

where argu 3 6 0 - voea
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)

8 © 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

pefmitted. The INputElementXMLTag 1S USed In those syntactic ConNtexts where the literal contents pf an XML
tag are permitted. The InputElementXMLContent is used in those syntactic contexts where the litergl contents
of|lan XML element are permitted. The InputElementRegExp symbol is used in all other syntactiq grammar
contexts.
THe addition of the production InputElementRegExp :: XMLMarkup and extended use of thg existing
production InputElementRegExp :: Punctuator :: < allow the start of XML initialisers tg be identified.
Tq better understand when these goal symbols apply, consider the following example:
order = <{x}>{item}</{x}>; O
THe input elements returned from the lexical grammar along with/the’goal symbol and productiong used for
this example are as follows:

Input Element Goal Productions

order InputElementRegExp Foken::Identifer

= InputElementDiv Punctuator

< InputElementRegEXp Punctuator

{ InputElementXMLTag {

X InputElementRegEXxp Token::Identifier

} InputElementDiv Punctuator

> InputElementXMLTag XML TagPunctuator

{ InputElementXMLContent | {

item InputElementRegExp Token::Identifier

} InputElementDiv Punctuator

</ InputElementXML Content | </

{ 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 ::
Xt FagCharacters
XMLTagPunctuator
XMLAttributeValue
XMLWhitespace

{

InputElementXMLContent ::
XMLMarkup

XMLText

{

< [lookahead ¢ {?,!}]
</

8.1 Context Keywords

E4X exterlds ECMAScript by adding a set of context keywords. Context keywords take on a specific meaning
when usefl in specified contexts where identifiers are not permitted by the syntactic grammar. However, they
differ froml ECMAScript Edition 3 keywords in that they may also be used as identifiers. E4X does not add gny
additionalkeywords to ECMAScript.

Syntax

E4X extennds ECMAScript by replacing the Identifier production and adding a ContextKeyword production [as
follows:

Identffier::

IdentifierName but not ReservedWord or ContextKeyword
ContextKeyword

ContextKeyword ::

dach

xml

rlamespace

8.2 Punctuators
E4X exteds’the list of Punctuators defined by ECMAScript by adding the descendent (..) input element|to
support trnle 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 © ISO/IEC 2006 — All rights reserved
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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

Ini

racters. For example, the entity reference &apos; can be used for a single quote (')
quote ("), and &lt; for less than (<).

THe left curly brace ({) and right curly brace (}) are used to delimit expressions that may

, &quot; o

be*embedd

or|element content to dynamically compute portions of the XML initialiser. The curly‘braces may

litgral form inside an attribute value, a CDATA, PI, or XML Comment. In all othefr

cases, the

to escape
I a double

ed in tags
appear in
character

reference &#x7B; shall be used to represent the left curly brace ({) and the character reference &#x7D; shall

be used to represent the right curly brace (}).
Syntax

XMLMarkup ::
XMLComment
XMLCDATA
XMLPI

XMLTagCharacters ::
SourceCharacters but no embedded XML TagPunctuator

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

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

XML=Name ::
XMLNameStart
XMLName XMLNamePart

XMI NameStart -

or left-curly { or quote ' or double=quote " or forward-slash I or XMLWhitespaceCharacter

Unicodeletter
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 ::
—SoureeCharacters-but-ne-embedded-sequence >

XMLPI
<? XMLPICharactersy,: ?>

XMLPICharacters ::
SourceCharacters but no embedded sequence ?>

XMLAttributeValue::
" XMLDoubleStringCharacters,p; "
' XMLSingleStringCharactersg,:

XMLDoubleStringCharacters ::

SourceCharacters but no embedded double-quote
XMLSingleStringCharacters ::

SourceCharacters but no embedded single-quote *

SourceCharacters ::
SourceCharacter SourceCharacters,p;

XMLTagPunctuator :: one of
= > />

9 Typeés

E4X extenids ECMAScript by adding twosnew fundamental data types for representing XML objects and lists| of
XML objefts. Future versions will @lse’ provide the capability to derive user-defined types for specific XML
vocabularles using XML Schemas,

9.1 The XML Type

The XML [type is an erdered collection of properties with a name, a set of XML attributes, a set of in-scope
namespages and alparent. Each property of an XML object has a unique numeric property name P, such that
ToString(ToUint32(P)) is equal to P, and has a value of type XML representing a child node. The name of jan
XML obje¢t is<a QName object or null. Each XML attribute is an instance of the XML type. Each namespacq is
a Namespace object. The parent is a value of type XML or null. Methods are associated with XML obje¢ts
using non-NUMETIC 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 attribute, 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.
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 prnpnrﬁne in-the manner described here This epnf\ifir\aﬁnn reuses-the notation for internal properties

frgm the ECMAScript Edition 3 specification, wherein the names of internal properties are enclosed in double
square brackets [[ ]]. When an algorithm uses an internal property of an object and the objecf 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 the Object type (s¢ction 9 of
ECMAScript Edition 3). The following table summarises the internal properties the XML type addp to those
defined by the Object type.

Rroperty Parameters Description >~

©

[[IName]] None The name of this XML object.

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

[lAttributes]] None The attributes associated with this XML object.

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

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

[[DeleteBylndex]] (PropertyName) Deletes a property with the numerlc index
PropertyName.

[||DeepCopy]] (9 Returns a deep copy of this XML object.

[[ResolveValue]] () Returns this XML object. This method is uged when
attempting to resolve the value of ap empty
XMLList.

[[Descendants]] (PropertyName) Returns an XMLList containing the descepdants of
this XML object with names thaf match
propertyName.

[[Equals]} (Value) Returns a boolean value indicating whgther 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.
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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 [[Attribttesiset—itreptaces—any—existing—object— Attribtitestthathe 2 identity—Fe
identity ofleach XML object x e [[Aftributes]] is defined to be x.[[Name]]. Therefore, there exists no two obje
X, y € [[Aftributes]] such that the result of the comparison x.[[Name]] == y.[[Name]] is true. The vallige)of
[[Attribute$]] property is the empty set if the XML object represents an XML attribute, comment, Plor text node.

NOTE Although namespaces are declared using attribute syntax in XML, they are not represented-in the [[Attributgs]]
property.

The valug| of the [[InScopeNamespaces]] property is a set of zero or more Namespaeé-objects representing
the namgspace declarations in scope for this XML object. All of the Namespace objects in the
[[InScopeNamespaces]] property have a prefix property with a value that is rot undefined. When a an
object i added to the [[InScopeNamespaces]] set, it replaces @any existing object in the
[[InScopeNamespaces]] set that has the same set identity. The set identity‘ef each Namespace object |
[[InScopeNamespaces]] 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 to the string "text", [[Value]] initialized to undefined,
[[Name]] |nitialized to null, [[Parent]] initialized to.null, [[Attributes]] initialized to the empty set {|},
[[InscopeNamespaces]] initialized to the empty set { },yand [[Length]] initialized to the integer O.

9.1.1.1 [[Get]] (P)
Overview

The XML [type overrides the internaly[[Get]] method defined by the Object type. The XML [[Get]] method] is
used to retrieve an XML attribute by its name or a set of XML elements by their names. The input argument P
may be an unqualified name foryan XML attribute (distinguished from the name of XML elements by a leading
“@” symbpl) or a set of XMk elements, a QName for a set of XML elements, an AttributeName for a set|of
XML attrijutes, the properties wildcard “*” or the attributes wildcard “@*”. When the input argument P is jan
unqualifie XML elemgnt name, it identifies XML elements in the default namespace. When the input
argument|P is an uaqualified XML attribute name, it identifies XML attributes in no namespace.

vIL
P

nly

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:
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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

method is
fies which
tinguished

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 DPaotirn lict
5. 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].[[Namg]l.uri)))
i. Call the [[Append]] method of list with argument x[k]
6. Return list
9.1.1.2 [[Put]] (P, V)
Oyerview
THe XML type overrides the internal [[Put]] method defined by the Object type. The XML [[Put]]
used to replace and insert properties or XML attributes in an. XML object. The parameter P ident
partion of the XML object will be affected and may be an unqualified name for an XML attribute (dis|
frgm XML valued property names by a leading “@” symbal)*or set of XML elements, a QName f

XML elements, an AttributeName for a set of XML attributes or the properties wildcard “*”.

br a set of
When the

parameter P is an unqualified XML element name, it identifies XML elements in the default namespace. When

th¢ parameter P is an unqualified XML attribute_name, it identifies XML attributes in no names

pace. The

pdrameter V may be an XML object, an XMLList/object or any value that may be converted to a $tring with
TqgString().

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

NQTE Unlike the internal Object{[Put]] method, the internal XML [[Put]] method is never used for modifying the set of
mgthods associated with XML objects.

Sgmantics

When the [[Put]] méthod of an XML object x is called with property name P and value V, the folloying steps

ar

1.

e taken:

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

2, \If x.[[Class]] € {"text", "comment", "processing-instruction”, "attribute"}, return
3y If (Type(V) ¢ {XML, XMLList}) or (V.[[Class]] € {"text", "attribute™})
a. Letc = Tosting(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
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a. Let s be the result of concatenating s, the string " " (space) and ToString(cl[i])
3. Letc=s
c. Else
i. Letc=ToString(c)
d. Leta = null
e. Foreachjin 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]]

IOt

i. If n.[[Name]].uri == null
1. Let nons be a new Namespace created as if by calling the constructor new
Namespace()
2. Let name be a new QName created as if by calling the constructor new QName(nons
n.[[Name]])
i. Else
1. Let name be a new QName created as if by calling the constructorhew
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]] method.of name with no arguments
vi. Call the [[AddInScopeNamespace]] method of x with argiiment ns
j. Let a.[[Value]] =c
n. Return

7. LUet isValidName be the result of calling the function isXMLEName (section 13.1.2.1) with argument /]
8. I isValidName is false and n.localName is not equal toithe string "*", return
9. Uet /= undefined
10. Uet primitiveAssign = (Type(c) ¢ {XML, XMLList})-and (n.localName is not equal to the string "*")
11. Hor (k = x.[[Length]]-1 downto 0)
p. If ((n.localName == "*")
or ((x[k].[[Class]] == "element") and (x[k].[[Name]].localName==n.localName)))

and ((n.uri == null) or ((x[K].[[Classl] == “element”) and (n.uri == x[k].[[Name]l.uri)))
i. If (i is not undefined), callthe [[DeleteBylndex]] property of x with argument ToString(/)
i. Leti=k
12. { i == undefined
h. Leti= x.[[Length]]
D. If (primitiveAssign == true)
i. If (n.uri==null)
1. Let namie’be a new QName created as if by calling the constructor new
QName(GetDefaultNamespace(), n)
ii. Else
1. ket name be a new QName created as if by calling the constructor new QName(n)
iii. Create a new XML object y with y.[[Name]] = name, y.[[Class]] = "element" and y.[[Parenti]
= X
iv.' Let ns be the result of calling [[GetNamespace]] on name with no arguments
v. Call the [[Replace]] method of x with arguments ToString(/) 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 AttrlbuteName for a set of XML attnbutes the properties wildcard “*” or
the : z A H—etemen e identifies
XML elements in the default namespace. When the input argument P is an unqualified XML attribufe name, it
idg¢ntifies XML attributes in no namespace.

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

Sgmantics
When the [[Delete]] method of an XML object x is called with property nameR,\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 (nd{Name]].localName == a.[[Namel]].localName))
and ((n.[[Name]].uri == null) or (n.[[Name]].uri == a.[[Namel]].uri))
1. Let a.[[Parent]] = null
2. Remove the attribute a frofw x.[[Attributes]]
b. Return true
4. Letdp=0
5. For g =0to x.[[Length]]1
a. If ((n.localName == "*")
or (x[q].[[Class]] == "element" 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'dp> 0, rename property ToString(q) of x to ToString(q — dp)
6. Let x.[[Length]] = x.[[Length]] - dp
7. Returptrue.

win

9.1.1.4 \/[[DeleteBylndex]] (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. Hisethrow-aTFypeErrorexception
9.1.1.5 [[DefaultValue]] (hint)
Overview

The XMY type overrides the internal [[DefaultValue]] method defined by the Object“type. The XI
[[DefaultVpalue]] method returns a primitive value representing this XML object. Unlike,“the [[DefaultValu
method defined by the Object type, the XML [[DefaultValue]] method always returhs a string. The h
parametef is ignored.

Semantics

When the|[[DefaultValue]] method of an XML object x is called with parameter hint, the following step is take

1.

9.1.1.6

Overview

The XMY type overrides the internal [[HasProperty]] method defined by the Object type. The X]
[[HasProperty]] method is used to determinewhether this XML object contains an XML element or attribute
its name.|The input argument P may be an-unqualified name for an XML attribute (distinguished from f{

name of

elements,|an AttributeName for a set oft XML attributes, the properties wildcard “*” or the attributes wildc4
“‘@*. When the input argument R_is an unqualified XML element name, it identifies XML elements in the
default ngmespace. When the (input argument P is an unqualified XML attribute name, it identifies Xl

attributes |n no namespace.

In addition}, the input argument P may be a numeric property name. If P is a numeric property name equal
"0", the XML [[HasPreperty]] method returns true. If P is a numeric property name other than "0", the XI
[[HasProperty]] method returns false. This treatment intentionally blurs the distinction between a single XI
object and an XMLtkRist containing only one value.

Semanticls

Return ToString(x)

[[HasProperty]] (P)

KML elements by a leading ‘@’ 'symbol) or a set of XML elements, a QName for a set of Xl

L
ell

int

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

taken:
1.

2.
3.

18

If ToString(ToUint32(P)) ==
a. Return (P=="0")
Let n = ToXMLName(P)
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. 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 ()

Ovyerview

THe XML type adds the internal [[DeepCopy]] method to the internal properties defined by jthe Object type.
THe XML [[DeepCopy]] method is used to create and return a deep copy of this object, including its|attributes,
properties, namespaces and the attributes, properties and namespaces of all its deseendants. The internal
[[Rarent]] property of the return value is set to null and the internal [[Parent]]-preperty of each copied
dgscendant is set to its newly copied parent as appropriate.

Sgmantics
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.[[Prototypel] = x.[[Prototypell, 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 Namespace(fs)
b. Let y.[[InScopeNamespaces]] = y.[[InScopeNamespaces]] U { ns2}
Let y.[[Parent]] = null
For each a in x.[[Attributes]]
a. Let b be the result of calling the [[DegpCopy]] method of a
b. Let b.[[Parent]] =y
c. Let y.[[Attributes]] = y.[[Attribytes]] w { b}
5. Fori=0to x.[[Length]]-1
a. Let c be the result of calling the [[DeepCopy]] method of x[i]

P w

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

9.1.1.8 [[Descendants]] (P)
Oyerview

THe XML type ‘adds the internal [[Descendants]] method to the internal properties defined by the Opject type.
THe XMLY[[Descendants]] method is used to retrieve all the XML valued descendants of this XML qgbject (i.e.,
children,X grandchildren, great-grandchildren, etc.) with names matching the input argument P. [The input
argément P may be an unqualified name for an XML attribute (distinguished from the name of XML elements
by aTeading "@” symbol) or a set of XML elements, a UName for a set of XML elements, an AtiriputeName
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]]

Wi

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]

lLat dabo thao racilicaf collina tha [Macecandantall mathad of VIl vaath aro i an + D
e T OGOt CTeoSuUTtS O CammgtH e Co e tar it e toOC— O X vt et

9.1.1.9

Overview

The XML

:: If dq.[[Length]] > O, call the [[Append]] method of list with argument dq
eturn list

[[Equals]] (V)

XML [[Eq

Otherwisd,, it returns false.

Semanti

When the
1. I
2. N
3. |

m

I
I
I
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10. R

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

Type(V) is not XML, return false

x.[[Class]] is not equal to V.[[Class]], return false

x.[[Name]] is not null

b. If V.[[Name]] is null, return false

D. If x.[[Name]].localName is not equal to*V[[Name]].localName, return false

C. If x.[[Name]].uri is not equal to V.[[IName]].uri, return false

Ise if V.[[Name]] is not null, returnfalse

x.[[Attributes]] does not contain the-same number of items as V.[[Aftributes]], return false

x.[[Length]] is not equal to V. [Length]], return false

x.[[Value]] is not equal to y{[Value]], return false

or each a in x.[[Attributes]]

b. If V.[[Attributes]] does) not contain an attribute b, such that b.[[Name]].localName ==
a.[[Namel]].localName, b.[[Name]].uri == a.[[Namel]].uri and b.[[Value]] == a.[[Value]], return
false

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

h. Let r be the result of calling the [[Equals]] method of x[i] with argument VJi]

p. If r==false, return false

eturn true

9.1.1.10

Overview

()

type adds the internal [[Equals]] method to the internal properties defined\by the Object type. T]
als]] method is used to compare this XML object for XML content equality’ with another XML objg
V. The [[[Equals]] operator returns true if V is a value of type XML considered” equal to this XML obj¢

he
pct
ct.

417

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

20
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9.1.1.11 [[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

converted 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
are taken:

For j = x.[[Length]]-1 downto i, rename property ToString(j) of X to ToString(j + n)
Let x.[[Length]] = x.[[Length]] + n
0. If Type(V) is XMLList
a. Forj=0to V.[[Length-1]]
i. V[l.[[Parent]] = x

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.

9.

1

i. x[i+j=Vj
11. Else
a. Call the [[Replace]] method of x with argtiments j and V
12. Return

9.1.1.12 [[Replace]] (P, V)
Ovyerview

THe XML type adds the internal.[[Replace]] method to the internal properties defined by the Object|{ type. The
XML [[Replace]] method may, _be used to replace the property at a specific position P with the value V. The
ing:‘ut argument P shall be‘a’numeric property name. The input argument V may be a value of fype XML,
XMLList or any value that ¢an be converted to a String with ToString().

Semantics

When the [[Replace]] method of an XML object x is called with property name P and value V, th¢ following
steps are taken:

If x.[[Class]] € {"text", "comment", "processing-instruction”, "attribute"}, return
Let i = ToUint32(P)
If (ToString(/) is not equal to P), throw a TypeError exception
If i is 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"}
a. If V.[[Class]] is “element” and (V is x or an ancestor of x) throw an Error exception
b. Let V.[[Parent]] = x
c. If x has a property with name P
i. Let x[P].[[Parent]] = null
d. Letx[P]=V

B i
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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. Create a new XML object t with t.[[Class]] = "text", t.[[Parent]] = x and t.[[Value]] = s
c. If x has a property with name P

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

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

8. Return
9.1.1.13 |[[AddInScopeNamespace]] (N)
Overview
The XML [type adds the internal [[AddInScopeNamespace]] method to the internal properties defined by me
Object type. The XML [[AddInScopeNamespace]] method is used to add a new~Namespace to the
[[InScopeNamespaces]] of a given XML object. The input argument N is a value of {ype Namespace to pe
added to the [[InScopeNamespaces]] property of this XML object. If N.prefix is undefined, the namespaceq is
not addgqd to the [[InScopeNamespaces]]. If N.prefix matches the prefi¥ of a namespace |in
[[InScopelNamespaces]], the match is replaced by N and prefixes of the names with the same prefix in this
element afe set to undefined.
Semantics
When the|[[AddInScopeNamespace]] method of an XML object xis\called with a namespace N, the following
steps are faken:
1. H x.[[Class]] € {"text", "comment", "processing-instruction”, “attribute”}, return
2. W N.prefix != undefined
b. If N.prefix =="" and x.[[Name]].uri == "", return
D. Let match be null
c. For each ns in x.[[InScopeNamespaces]]
i. If N.prefix == ns.prefix, let match = ns
1. If match is not null and match.uri’is not equal to N.uri
i. Remove match from x.J[inScopeNamespaces]]
b, Let x.[[InScopeNamespaces]] = x.[[InScopeNamespaces]] w { N }
If x.[[Name]].[[Prefix]] ==/N.prefix
i. Let x.[[Name]](prefix = undefined
j. For each attrin x.[[Attributes]]
i. If attr.[[Name]].[[Prefix]] == N.prefix, let attr.[[Name]].prefix = undefined
3. Return
9.2 The XMLLEList Type
The XMLList"type is an ordered collection of properties. Each property of an XMLList object has a unigue

numeric property name P, such that Tostring(1oUINt32(P)) 1s equal 1o 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.,aqu

ery 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:

[ITargetObject]] None The XML or XMLList object associatéd [with this
object that will be affected when item's arg inserted
into this XMLList.

[[TargetProperty]] | None The name of a property that-may be created in the
[[TargetObject]] when ‘objects are added to an
empty XMLList.

[IAppend]] (Value) Appends a new,property to the end of this| XMLList
object.

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

[[Descendants]] (PropertyName) Returns an XMLList containing all the desgendants

of* values of in this XMLList that havg names
matching propertyName.

[[Equals]] (Value) Returns a Boolean value indicating whegther this
XMLList object has the same content as t{he given
Value or this XMList object contains an object that
compares equal to the given Value.

[[ResolveValue]] () Resolves the value of this XML object. If this XML
object is not empty, it is returned. Ofherwise,
[[ResolveValue]] attempts to create an 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]] initialized to the
LList prototype object, [[Class]] initialized to the string "XMLList", [[Value]] initialized to undefined,
[[bength]]tinitialized to the integer 0, [[TargetObject]] initialized to null, and [[TargetProperty]] initialized to null.

t11 (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. Let list be a new XML List with list.[[TargetObject]] = x and list.[[TargetPropertyl] = P
3. Hori=0to x.[[Length]]-1,
b. If x[]].[[Class]] == "element",
i. Let gq be the result of calling the [[Get]] method of x[i] with argument P
ii. If gq.[[Length]] > 0, call the [[Append]] method of list with argument gq
4. Return list

9.21.2 [[[Put]] (P, V)
Overview

The XMLUist type overrides the internal [[Put]] method defined by the Object type. The XMLList [[Put]] method
is used to|modify or replace an XML object within the XMLList and the context of its parent. In addition, whien
the XMLL|st contains a single property with an XML object, the [[Put]] method is used to modify, replace, and
insert properties or XML attributes of that value by name. The input argument P identifies which portion of the
XMLList gnd associated XML objects will be affected and may bexa.numeric property name, an unqualified
name for an XML attribute (distinguished from XML valued propefty-hames by a leading “@” symbol) or seff of
XML elenjents, a QName for a set of XML elements, an AttributeName for a set of XML attributes or the
properties| wildcard “*”. When the input argument P is an uhqualified XML element name, it identifies XML
elements [in the default namespace. When the input argiiment P is an unqualified XML attribute name| it
identifies XML attributes in no namespace. The input argiment V may be a value of type XML, XMLList or gany
value that|can be converted to a String with ToString(),

NOTE Unlike the internal Object [[Put]] method{ the internal XMLList [[Put]] method is never used for modifying the
set of methlods associated with XMLList objects.

Semantics

When the| [[Put]] method of an XMLList object x is called with property name P and value V, the following
steps are faken:

1. Ueti= ToUint32(R)
2. U ToString(i)'==
h. If x.[[TargetObject]] is not null
i~ Let r be the result of calling the [[ResolveValue]] method of x.[[TargetObject]]
i’ If r==null, return
D Else let r = null
c. Ifiis 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]
ii. If r.[[Class]]is not equal to "element”, return
iii. Create a new XML object y with y.[[Parent]] = r, y.[[Name]] = x.[[TargetProperty]],
y.[[Attributes]] = {}, y.[[Length]] = 0
iv. 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)
anre-{HfHs-ret-the-same-objectasHdi4h

Soject 1)
1. Letj=j+1

b. Else
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"}),let V = ToString(}
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].[[Parenf]pwith 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 q be the property of parent;isuch that parent{q] is the same object as x[i]
2. Call the [[Replace]] method-6f*parent with arguments g 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.[[Length]]-1 downto i + 1, rename property j of x to ToString(j + c.[[Lgngth]] - 1)
vi. Forj=0to c.[fLengthl]-1, let x[i + j] = c[]]
vii. Let x.[[Length]] = x.[[Length]] + c.[[Length]] - 1
g. Else if (Type(W-is XML) or (x[i].[[Class]] € {"text", "comment", "processing-instructipn"})
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 x[i]
2. Call the [[Replace]] method of parent with arguments q and V
3. Let V = parent][q]
iii. If Type(V) is String
1. Create a new XML object t with t.[[Class]] = "text", t.[[Parenf]] = x and t.[[ValJe]] = V
2. Letx[]=t
iv. Else
1. Letx[il=V

~

h. Else
i. Call the [[Put]] method of x[i] with arguments ™*" and V
3. 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
4. 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
default ngmespace. When the input argument P is an unqualified XML attribute name, it identifies XML
attributes |n no namespace.

o — Lo TR A alaman an dan A anta

Semantics

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

1. LUeti= ToUint32(P)
2. N ToString(i) ==
h. If i is greater than or equal to x.[[Length]], return true
p. Else
i. Let parent = x[i].[[Parent]]
ii. If parentis not null
1. If x[{].[[Class]] == "attribute™
a. Call the [[Delete]] method of parent withrargument ToAttributeName(x[i].[[Name]
2. Else
a. Let g be the property of parent, where parent[q] is the same object as x][i]
b. Call the [[DeleteBylndex]] methad of parent with argument q
iii. Remove the property with the name Rffom x
iv. Forqg=i+1tox.[[Length]] -1
1. Rename property ToString(qg)-of x to ToString(qg — 1)
v. Let x.[[Length]] = x.[[Length]} £1
C. Return true
3. Hor each property g in x
h. If g.[[Class]] == "element"
i. Call the [[Delete]] method of g with argument P
4. Return true

~

9.2.1.4 |[[[DefaultValue]l-(hint)
Overview

The XMLList type overrides the internal [[DefaultValue]] method defined by the Object type. The XMLList
[[DefaultVpalue]] ‘method returns a primitive value representing this XMLList object. Unlike, the Objgct
[[DefaultVplue]] 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 AttrlbuteName for a set of XML attrlbutes the propertles

Seémantics

When the [[HasProperty]] method of an XMLList object x is called with property name” P, the folloying 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] yith
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 tocappend zero or more values specified by V to the ¢nd of the
XMLList. The input argument V shall be avalue of type XMLList or XML.

Sgmantics
When the [[Append]] method 0f an XMLList object x is called with value V, the following steps are taken:

1. Leti= x.[[Length]]

2. Letn=1

3. If Type(W)is XMLList,

Letxy{[TargetObject]] = V.[[TargetObject]]
liet'x.[[TargetProperty]] = V.[[TargetProperty]]
Let n = V.[[Length]]

If n==0, Return

Forj=0to V.[[Length]]-1, let x[i + j] = V][]]

~oldo oo

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

1. Let list be a new XMLList object
2. Copy all internal properties of x to list
3. Fori=0to x.[[Length]]-1
a. Let list[i] be the result of calling the [[DeepCopy]] method of x[i]
4. Return list
9.2.1.8 |[[[Descendants]] (P)
Overview

The XMLList type adds the internal [[Descendants]] method to the internal properties defined-by the Objg
type. The|XMLList [[Descendants]] method may be used to retrieve all the XML valued descendants of
properties| in this XMLList (i.e., children, grandchildren, great-grandchildren, etc.) with names matching the
input argument P. The input argument P may be a numeric property name, an unqualified name for an XI|
attribute (dlistinguished from the name of XML elements by a leading “@” symbol) or.a'set of XML elements
QName fgr a set of XML elements, an AttributeName for a set of XML attributes the’/properties wildcard “*”
the attribytes wildcard “@*”. When the input argument P is an unqualified XML~element name, it identif

XML elenents in the default namespace. When the input argument P is an unqualified XML attribute name

identifies XML attributes in no namespace.
Semantics
When the|[[Descendents]] method of an XML object x is calledwith property name P, the following steps 3
taken:
1. Uet list be a new XMLList with list.[[ TargetObject]])= null
2. Hor g =0to x.[[Length]] -1
b, If (x[q].[[Class]] == "element")
i. Let dq be the result of calling the-{[Descendants]] method of x[q] with argument P
ii. If dg.[[Length]] > 0, call the-{[Append]] method of list with argument dq
3. Return list
9.21.9 [[[Equals]] (V)
Overview

The XMLLUist type adds the jinternal [[Equals]] method to the internal properties defined by the Object type. T
XMLList [[Equals]] method is used to compare this XMLList object for content equality with another XMLL
object V or determinie,whether this XMLList object contains a single XML object that compares equal to V. T
[[Equals]] operater-returns true if this XMLList object is considered equal to V or contains only one XML objé
that is copsidered equal to V. Otherwise, it returns false. Empty XMLList objects are considered equal
undefined.(Fhe input argument V may be a value of type XMLList, XML, undefined or any value that can
convertedto=a Stlilly with Tustlilly().

bct
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Semantics

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

1.
2.

28

If V == undefined and x.[[Length]] == 0, return true
If Type(V) is XMLList
a. If x.[[Length]] is not equal to V.[[Length]], return false
b. Fori=0 to x.[[Length]]
i. If the result of the comparison x[i] == V]i] is false, return false
c. Return true
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3. Else if x.[[Length]] ==
a. Return the result of the comparison x[0] ==
4. Return false

9.2.1.10 [[ResolveValue]] ()
Overview

The XMLList type adds the internal [[ResolveValue]] method to the internal properties defined by t

he Object

type The XMl | ist [[qunl\/p\/nlnp]] method is used to resolve the value of pmpty XMI | ists If this XMLList

ohject is not empty, the [[ResolveValue]] method will return it. If this XMLList is empty, the [[Resg

IveValuel]]

method will attempt to create it based on the [[TargetObject]] and [[TargetProperty]] properties: D the XMLList

cannot be created, [[ResolveValue]] returns null.
Sgmantics
When the [[ResolveValue]] method of an XMLList object x is called, the following steps are taken:

1. If x.[[Length]] > 0, return x
2. Else
a. If (x.[[TargetObject]] == null) or (x.[[ TargetProperty]] == null)

i. Return null

If base == null, return null
Let target be the result of calling [[Get]] on base)with argument x.[[TargetProperty]]
If (target.[[Length]] == 0)
i. If (Type(base)is XMLList) and (basei[[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.[[ TargetProperty]
f. Return target

cooCT

9.3 The AttributeName Type

The internal AttributeName type is not a language data type. It is defined by this specification
expository purposes. An implementation of E4X shall behave as if it produced and opera

intermediate result of expression evaluation and cannot be stored as the value of a variable or prope

or (type(x.[[TargetProperty]]) is AttributeName) or (x.[[ TargetPropertyl].localName == "1")

Let base be the result of calling the [[ResolveValue]jmethod of x.[[ TargetObject]] recursively

purely for
ted upon

AtfributeNames in the manher described here. However, a value of type AttributeName is used ¢nly as an

rty.

THe AttributeNamettype specifies the name of an XML attribute. A value of type AttributeName may be

specified using anAttributeldentifier. If the name of the attribute is not specified as a Qualifiedldenti
property of the-associated QName will be the empty string representing no namespace.

9.3.1 Internal Properties

jer, the uri

THeAttributeName type is logically derived from the Object type and inherits its internal propertig¢s. 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 prop
AttributeName type adds to those defined by the Object type.

erties the

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 AnyName 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 Typl Conversion

E4X extends the automatic type conversion operators defined in ECMAScript. Unless otherwise”'specified
this sectign, the XML type inherits the type conversion semantics defined for the Object type (section 9
ECMAScr|pt Edition 3).

NOTE

As in ECMAScript Edition 3, these type conversion functions are internal and aremnot-directly accessible

in
of

users. They occur as needed in E4X algorithms and are described here to aid specification of\typé conversion semantigs.

In addition| ToString and ToXMLString are exposed indirectly to the E4X user via the buili-in methods toString() g
toXMLString() defined in sections 13.4.4.38, 13.4.4.39, 13.5.4.21 and 13.5.4.22.

10.1 To$tring

E4X extends the behaviour of the ToString operator by specifying its<béhaviour for the following types.
Inplit Type Result 2 N
O
XML Return the XML object as astring as defined in section 10.1.1.
XMLList Return the XMLList object as a string as defined in section 10.1.2.
AttrjpbuteName Given an input argument a, return the result of concatenating the string
"@" and ToString(a.[[Namel])).

10.1.1 TgString Applied to the XML Type

Overview

Given an |XML object x; the operator ToString converts x to a string s. If a value of type XML has sim
i.e., containstno elements), it represents a primitive value and ToString returns the String contents|

content (
the XML
returns a

and the errd tag.

NOTE

object, omitting the start tag, attributes, namespace declarations and end tag. Otherwise, ToStri
5tring representing the entire XML object, including the start tag, attributes, namespace declaratio

nd

Dle
of
ng
ns

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:

//| Construct the full customer name
valr name = order.customer.firstname + " " + order.customer.lastname;

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

E4X does not require the programmer to explicitly select the text nodes associated with each leaf ¢lement or
explicitly select the first element of each XMLList return value. For cases: where this is not the desired
behaviour, the ToXMLString operator is provided (see section 10.2).

NQTE In the example above, the String valued properties associated.with the XML objects order.item.price and
ordler.item.quantity are implicitly converted to type Number prior to performiing the multiply operation.

Fdr XML objects with [[Class]] set to “attribute” or “text”, ToString simply returns their value as a string.
S¢gmantics
Given an XML object x, ToString takes the following:steps:

1. 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]]-d,
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 ToXMLString(x)

10.1.2 ToString)Applied to the XMLList Type
Overview

THe operator ToString converts an XMLList object list to a string s. The return value is fthe 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[i])

c. Returns

2. Hise

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

E4X adds

convert itg argument to an XML encoded string. Unlike ToString, it always includes the_start tag, attributg

b. Return ToXMLString(x)

the conversion operator ToXMLString to ECMAScript. ToOXMLString is a variant of/ToString used

—

(o)
S,
in

namespade declarations and end tag associated with an XML element, regardless of.eontent. This is usefu
cases where the default ToString behaviour is not desired. The semantics of ToXMLString are specified by the
following fable.
Inplit Type Result {< -~
KQ)
Undefined Throw a TypeError exception.
Nul Throw a TypeError exception.
Bodlean Return ToString(input argument)
Number Return ToString(input.argument)
String Return EscapeEtementValue(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

Semantic

S

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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4. |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]])
5. If x.[[Class]] == "attribute", return the result of concatenating s and

EscapeAttributeValue(x.[[ Value]])

6. If x.[[Class]] == "comment", return the result of concatenating s, the string "<!--", x.[[Value]] and the
otrina " 5
striRg

7. If x.[[Class]] == "processing-instruction”, return the result of concatenating s, the stringg?",
x.[[Name]].localName, the space <SP> character, x.[[Value]] and the string "?>"

8. If AncestorNamespaces was not provided, let AncestorNamespaces = { }

9. Let namespaceDeclarations = {}

10. For each ns in x.[[InScopeNamespaces]]

a. If there is no ans € AncestorNamespaces, such that ans.uri == ns.uri andvans.prefix =4 ns.prefix
i. Letns1be acopy of ns
ii. Let namespaceDeclarations = namespaceDeclarations U { nsd/}
NOTE implementations may also exclude unused namespacedeclarations from
namespaceDeclarations

11. For each name in the set of names consisting of x.[[Name]] and‘the name of each attribute jn
X.[[Attributes]]

a. Let namespace be a copy of the result of calling [[GetNamespace]] on name with argument
(AncestorNamespaces U namespaceDeclarations)
b. If (namespace.prefix == undefined),

i. Let namespace.prefix be an arbitrary implementation defined namespace prefix, stich that
there is no ns2 e (AncestorNamespacés \w namespaceDeclarations) with namespgce.prefix
== ns2.prefix

ii. Note: implementations should prefer the empty string as the implementation defingd prefix if
it is not already used in the set\(AncestorNamespaces \w namespaceDeclarations)
iii. Let namespaceDeclarations\= namespaceDeclarations U { namespace }
12. Let s be the result of concatenating's and the string "<"
13. If namespace.prefix is not the-empty string,
a. Let s be the result of concatenating s, namespace.prefix and the string ":"

14. Let s be the result of concatenating s and x.[[Namel]].localName

15. Let attrAndNamespacés-= x.[[Attributes]] w namespaceDeclarations

16. For each an in attrAndNamespaces

a. Let s be the result of concatenating s and the space <SP> character
b. If Type(an)is’XML and an.[[Class]] == "attribute™
i. Let'ans be a copy of the result of calling [[GetNamespace]] on a.[[Name]] with argyment
AneestorNamespaces
ii_-If (ans.prefix == undefined),
1. Let ans.prefix be an arbitrary implementation defined namespace prefix, such that
there is no ns2 e (AncestorNamespaces w namespaceDeclarations) with ang.prefix ==

ns2.prefix
2. If there is no ns2 e (AncestorNamespaces U namespaceDeclarations), such that
ns2 uri== ans uriand ns2 ,nrpfiy == ans ,nrpﬁy

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, such that there
is no ns2 € (AncestorNamespaces U namespaceDeclarations) with an.prefix ==
ns2.prefix
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17.

18.
19.
20.
21.

22.

23.

24.

25.

26.
27.

NOTE

attribute quoting conventions in ToXMLString().

10.2.1.1

Semantics

Given a S}ring value s, the~operator EscapeElementValue performs the following steps:

1.
2.

3.

34

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)

l<fengthfl——0
h. Let s be the result of concatenating s and "/>"
b. Return s
Llet s be the result of concatenating s and the string ">"
Llet indentChildren = ((x.[[Length]] > 1) or (x.[[Length]] == 1 and x[0].[[Class]] is not equal,tc "text™)
i (XML.prettyPrinting == true and indentChildren == true)
n. Let nextindentLevel = IndentLevel + XML.Prettylndent.
Hlse

h. Let nextindentLevel =0
Hor i = 0 to x.[[Length]]-1
b, If (XML.prettyPrinting == true and indentChildren == true)
i. Let s be the result of concatenating s and a Line Terminator
D. Let child = ToXMLString (x[i], (AncestorNamespaces \u namespaceDeclarations),
nextindentLevel)
C. Let s be the result of concatenating s and child
{ (XML.prettyPrinting == true and indentChildren == true),
h. Let s be the result of concatenating s and a Line Terminator
p. Fori=0to IndentLevel, let s be the result of concaténating s and a space <SP> character
et s be the result of concatenating s and the string *</"
{ namespace.prefix is not the empty string
h. Let s be the result of concatenating s, namespace.prefix and the string ™:"
et s be the result of concatenating s, x.[[Name]].localName and the string ">"
Return s

— —

—

Implementations may also preserve(insignificant whitespace (e.g., inside and between element tags)

EscapeElementValue (s )

Let r be the.empty string
Hor each'character cin s
b, If (c=="<"), 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;"

L, -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 ¢
Return r
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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. For each charactercin s

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

u&quot;u

b—FElse-{e=="<"Het+be-theresultofconcatenating+rand-the-sting—&it™
c. Elseif (c =="&") let r be the result of concatenating r and the string "&amp;"
d. Else if (c ==\u000A) let r be the result of concatenating r and the string "&#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 "&#x9;"
g. Else let r be the result of concatenating rand c
3. Returnr
10.2.2 ToXMLString Applied to the XMLList Type
Sgmantics
Given an XMLList object x, an optional argument AncestorNamesSpaces and an optional argument IndentLevel,
TgXMLString 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'‘eéqual 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
1Q0.3 ToXML
E4X adds the operator ToXML to ECMAScript. ToXML converts its argument to a value of fype XML
agcording to the following table:

Ihput Type B_\Sﬂt

Undefined Throw a TypeError exception.

Null Throw a TypeError exception.

Boolean Convert the input argument to a string using ToString then convert the result tg XML as
specified in section 10.3.1.

Number Convert the input argument to a string using ToString then convert the result tq 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.

var John = "<employee><name>John</name><age>25</age></employee>";
var Sue = "<employee><name>Sue</name><age>32</age></employee>";
var tagName = "emplovees";

var empl

The last li

the resulting string to the XML constructor function. The XML constructor function uses the intetnal ToX]
operator tp convert the given string to an XML object.
Semantics
Given a Sfring value s, ToXML converts the string to an XML object using the following.steps:
1. Uet defaultNamespace = GetDefaultNamespace()
2. Uet parentString be the result of concatenating the strings "<parent xmlIns="", defaultNamespace,

3. H
e

oA
=

1

7. H

NOTE
perform thi

10.3.2 Tqg
Overview

When To
Informatio]
operators

The defini
an XML o

byees = new XML ("<" + tagName +">" + John + Sue + "</" + tagName +">"); C

e of this example concatenates several individual strings to form a single string value, then-pass

" s and "</parent>"

arse parentString as a W3C Element Information Item e and. if.\the parse fails, throw a SyntaxErrg

ception

et x = ToXML(e)

x.[[Length]] ==

. Return a new XML object t with t.[[Class]] = "text" t.][Parent]] = null and t.[[Value]] = the empt
string

Ise if x.[[Length]] ==

h. Let x[0].[[Parent]] == null

D. Return x[0]

Ise throw a SyntaxError exception

The use of a W3C XML Information ltem is purely illustrative. A W3C XML Information Item is not required
5 type conversion and implementations may use any mechanism that provides the same semantics.

XML Applied to a W3C XML Information Item

ML is applied,to’an implementation of a W3C XML Information Item conforming to the W3C X]
h Set specifiCation, it maps the E4X data model onto the given information item such that E
may be used to query, navigate and manipulate the given information item.

es
vIL

r

<<

tion off ToXML provided in this section is intentionally general It permits implementations to crea

models, nor does it require |mplementatlons that support these data models to prowde the capablllty 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

Ingtead of writing the equivalent DOM code below:

function createTable () {
var mybody=document.getElementsByTagName ("body") .item(0) ;
mytable = document.createElement ("TABLE") ;
mytablebody = 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) ;
}
mytable.appendChild (mytablebody) ;
mybody.appendChild (mytable) ;
mytable.setAttribute ("border","2") ;

NQTE The first example above uses the XML eanstructor function to create an E4X wrapper object aroind a W3C
DOM object (line 2), then performs operations on~the resulting E4X object to manipulate the underlying DOM object.
Implementations may also provide the capability(to use the XML constructor in a new expression (e.g., "var|doc = new
XNIL(document);"), to create an independent XML object that does not manipulate the underlying DOM| object. As
mglntioned above, E4X implementations are not required to support the W3C DOM or to provide the capability o construct
XNIL objects from W3C DOM objects.

Sgmantics
Given a W3C Information.ltem i, ToOXML maps it onto an XML object x as follows:
1. Let x = MapInfeltemToXML(i)

2. if (xis null;return a new XML object with x.[[Class]] = "text", x.[[Value]] = ™", and x.[[Parent]] = null
3. Return(x

10.3.2.1 MadaplinfoltemToXML (i)

Ovyerview

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:
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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. [[Attrlbutes]] will result in an equwalent addltlon or deletion to

the [attribd . fi
will result |n an equwalent addltlon or deletlon to X. [[Attrlbutes]]

If one of the arguments to Map-to is a constant value, neither of the arguments can be changed. However, jan
argumentjthat has been mapped to a constant value may be mapped to a different value later.

NOTE The mechanism by which the Map-to relationship is enforced is implementation depéndént. The Map-to
semantics pre only visible when the user creates XML wrapper objects around instances of nonsE4X data models (e|g.,
W3C DOM]|nodes). 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 objéct x or null as follows:

1. Map x.[[Parent]] to null

2. Ifjis a character information item

a. Map x.[[Class]] to "text"

b. Map x.[[Value]] to the largest contiguous sequenceof character information items that have the
same parent starting with i and continuing forward.in document order. Map each character of tHe
string x.[[Value]] to the corresponding [character code] property of each character information
item in the sequence.

c. If (XML.ignoreWhitespace == true) and (each character in x.[[Value]] is a
XMLWhitespaceCharacter), return null

d. Else return x

3. Ifj is a comment information item

a. If XML.ignoreComments == true; return null

b. Map x.[[Class]] to "comment"

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

d. Return x

4. If fis a processing instruction information item

a. If XML.ignoreProegssinglnstructions == true, return null

b. Map x.[[Class]}to "processing-instruction”

c. Map x.[[Nam€]] to the [target] property of i

d. Map x.[[Walue]] to the [content] property of i

e. Return x

5. Ifj is an_attribute information item

a. Map x.[[Class]] to "attribute”

b“Map x.[[Name]].localName to the [local name] property of i

C. Map x.[[IName]J.ur 1o the [namespace name] property of /

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

6. 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 xmlChild =0

— — P Q@

l.
m.

a.

a.

NQTE MaplnfoltemToXML ignores document type declaration information items

10.4 ToXMLList

. Map the set of properties in x to the [children] property of i
. Let numltemChildren be the number of information items in the [children] property.of i
. While (j < numltemChildren)

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

9. Return nuli

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 MaplnfoltemToXML oh the [document element] property of

Throw a TypeError exception

E4X adds the operator ToXMLList to ECMAScript. ToXMLList converts its argument to a valde of type

XMLList according to the following table:

Input Type Result . "~
NO)

Unhdefined Throw-a TypeError exception.

Nl Throw a TypeError exception.

Bpolean 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

B H 9202 I o 10 4 1

OHGUIIIUU mrovulivIiT TULTT. T,

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 XMITist (John + Sue):

The last lihe of this example concatenates two strings to form a single string value, then passes the resulting
string to {the XMLList constructor function. The XMLList constructor function uses the internal ToXMLList
operator tp convert the given string to an XML object.

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

et defaultNamespace = GetDefaultNamespace()

et parentString be the result of concatenating the strings "<parent xmins="", defaultNamespace,
", s and "</parent>";

arse parentString as a W3C Element Information Item e
the parse fails, throw a SyntaxError exception

et x = ToXML(e)

et list be a new XMLList with list.[[ TargetObject]] = null
or i =0 to x.[[Length]]-1

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

p. Call the [[Append]] method of list with argument x[/]
eturn list

N =

o I el

Noohkw
o o I ]

8.

ol

NOTE The use of a W3C XML Information Item is purely illustrative. A W3C XML Information Item is not required to
perform thi type conversion and implementations may.use any mechanism that provides the same semantics.

10.5 ToAttributeName

E4X adds|the operator ToAttributeName to ECMAScript. ToAttributeName converts its argument to a value| of
type AttrifjuteName according to the.following table:

Input Type Result c‘\‘o

Undefined Throw@ TypeError exception.

Null Throew a TypeError exception.

Boolean hrow a TypeError exception.

Number Throw a TypeError exception.

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:

4 Lot naba o oo Nlaormaacnan tod ac if b, aollieo 1 nateotar nona ANlaora oo L)
L) COTTTo ot a oV NamoSpatt orocatc U as T oy oam gt o COTTSTOCtoUT o v Narmro Spatt(y

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.[[Name]] = g

10.6 ToXMLName

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

Input Type Result 2
&
Undefined Throw a TypeError exception.
Null Throw a TypeError exception.
Boolean Throw a TypeError exception:
Number Throw a TypeError exception.
String Create a QName object or AttributeName from the String as specified|below

in section 10,621

XML Convert the input argument to a string using ToString then convert theg 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 theg 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 input 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).

Anyl\lnma Return the result of Palling ToXML Nnmn("*")

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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Semantic

S

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

11 Exp

a7 Datiirn o ONlAama ahinot arantad oo if v oallina tha ~onoteiintar nonva ONlama/lo)
P T O tuT o X o e oD e o CreatC a1 oy - Camgthe-ConotraCtor eyt ety

ressions

11.1 Primmary Expressions

Syntax
E4X extends the primary expressions defined by ECMAScript with the following production:
PrimaryExpression
Rropertyldentifier
XMLlInitialiser
XMLListlInitialiser
Propeértyldentifier :
Attributeldentifier
QualifiedIdentifier
Wildcardldentifier
Semantics
The prodyction PrimaryExpression : Propertyldentifier is evaluated as follows:
1. Uet n be the result of evaluating Propeértyldentifier
2. LUet name = ToXMLName(n)
3. While (true)

b. If there are no more objects on the scope chain,

i. Throw a ReferenceException

D. Let o be the next‘ebject on the scope chain.

NOTE on theAfirst iteration, o will be the first object on the scope chain
c. If Type(o) e {XML, XMLList}

property
ii. <ihhasProp == true

name

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

1. Return a value of type Reference whose base object is 0 and whose property name i

o

The production Propertyldentifier : Attributeldentifier is evaluated as follows:

1. Return the result of evaluating Attributeldentifier

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

step 1.

42
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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

Nl yvnracoion 1
T EAPTCOSTUNT ]

PropertySelector :
Identifier
Wildcardlidentifier

Oyerview

An Attributeldentifier is used to identify the name of an XML attribute. lt<evaluates to a valye of type

AtfributeName. The preceding “@” character distinguishes a XML attribute fremt a XML element with the same

ngme. This Attributeldentifier syntax was chosen for consistency with thefamiliar XPath syntax.

Sgmantics

THe production Attributeldentifier : @ PropertySelector is evaluated as follows:

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

THe production Afttributeldentifier : @ Qualifiedldentifier is evaluated as follows:

1. Let g be the result of evaluating Qualifiedldentifier
2. Return ToAttributeName(q)

THe production Attributeldentifier : @ Expression ] is evaluated as follows:

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

11.1.2 Qualified Identifiers
Syntax

E4X extends ECMAScript by adding qualified identifiers. The syntax for qualified identifiers is specified by the
following 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 SOAP message
var 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">

<symbol>DIS</symbol>

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

// declare the SOAP and stocks namespaces

var soap

= new Namespace ("http://schemas.xmlsoap.orqg/soap/envelope/") ;

var stoc

// extra
var enco

k = new Namespace ("http://mycompany.com/stocks") ;

tt the soap encoding style and body from the soap message
HingStyle = message.@soap::encodingStyle;

var body| = message.soap: :Body;

// changf the stock symbol

message.poap: :Body.stock: :GetLastTradePrice.symbol = "MYCO";

Semantics

A QualifigdIdentifier evaluates to a QName object. The production Qualifiedldentifier : PropertySelector ::

PropertyS

L
1

wnN =

L
P
H

»

The produ

L
1

PN~

L
=
G

elector is evaluated as follows:

et ns be the result of evaluating the first PropertySelector

(ns == anyname), let ns = null

et localName be a string value containing the same sequéence of characters as in the second
fopertySelector

eturn a new QName created as if by calling the constructor new QName(GetValue(ns), localNam

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

et ns be the result of evaluating PropertySelector

(ns == anyname), let ns = null

et e be the result of evaluating Expression

eturn a new QName created as if by calling the constructor new QName(GetValue(ns),
btValue(e))

11.1.3 Wildcard Identifiers

Syntax

E4X exten
the followi

Wildg

ds ECMAScript by adding a wildcard identifier. The syntax of the wildcard identifier is specified
hg production;

ardldentifier :

Overview

\U
~

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.

Semantic

S

The production Wildcardldentifier : * is evaluated as follows:

1. Return anyname

44
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11.1.4 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

\ e - k. X M E - fria o £ has tar BA- th MNAAL sl H Bno -t k. MAAL
NMVTOUOOIVUTNTO aure Toourttirt QU U Ulidrdulicio VUITTI moiurT ie 7/ANIVIL. VAIUGU 1o UOoOUU U UTC Z/NTIVIL U
e ' Ej g P 9 P

which parses it according to the more stringent XML grammar.

THe syntactic grammar for XML initialisers processes input elements produced by the lexical gran
symbols InputElementXMLTag and InputElementXMLContent. These input elements are,described
8.8.

Beglow are some examples of XML initialisers.

//| an XML object representing a person with a name and age
var person = <person><name>John</name><age>25</age></person>s;

//| a variable containing an XML object representing two employees
var e = <employees>

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

Expressions may be used to compute parts of an XMLUnitialiser. Expressions are delimited by cy
and may appear inside tags or element content. Inside a tag, expressions may be used to com

pnstructor,

nmar goal
in section

rly braces
bute a tag

name, attribute name, or attribute value. Inside anrelement, expressions may be used to compute element

content. For example,

for (var 1 = 0; 1 < 10; i++)

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

</employee>;

Egch expression is evaluated,and replaced by its value prior to parsing the literal XML value. For eX
following expression,

var tagname = "name";

valr attributendme~= "id";
valr attributevalue = 5;
valr content \="Fred";

var x = <{tagname} {attributename}={attributevalue}>{content}</{tagname}>;

ample the

wauldhassign 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 :
MLWhitespace { Expression }
MLAttribute.,: XMLAttributes

XMLAttribute :
MLWhitespace XMLName XMLWhitespace,,: = XMLWhitespace,: { Expression ¥
MLWhitespace XMLName XMLWhitespace.,; = XMLWhitespace,; XMLAttributeValue

XMLElementContent :
{|Expression } XMLElementContent,;
MLMarkup XMLElementContent,
ML Text XMLElementContent,
MLElement XMLElementContent,;

Semanti
The prodyction XMLInitialiser : XMLMarkup is evaluated as follows:
Let markup be a string literal containing the same sequence of characters as XMLMarkup

Return a new XML object created as if by calling.the XML constructor with argument markup (sectio
13.4.2)

>

1.
2.
The prodyction XMLInitialiser : XMLElement is.evaluated as follows:

1. L¢t element be a the result of evaluating XMLElement
2. Return a new XML object created as if by calling the XML constructor with argument element

The prodyction XMLElement : < XMLTagContent XMLWhitespace,,: > is evaluated as follows:
1. Let content be the result’ of evaluating XML TagContent
2. Return the result of €oncatenating the string value "<", followed by content, followed by the string

vglue "/>"

The prodyction XMLElement : < XMLTagContent XMLWhitespace,p; > XMLElementContent,; <I
XMLTagQGontent XMLWhitespace,, > is evaluated as follows:

Let'startTag be the result of evaluating the first XML TagContent

Let content be the result of evaluating XMLElementContent; it 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 ">"

PN~

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-productionXMLAHbutes——>MWhitespace{-ExpressionHs-evaluated-asfollows:

1. Let expRef be the result of evaluating Expression

2. Let expression = GetValue(expRef)

3. Let attribute = ToString(expression)

4. Return the result of concatenating a string containing a single space character.and attribute
THe production XMLAttributes : XMLAttribute,,; XMLAttributes is evaluated as follows:

1. Let attribute be the result of evaluating XMLA(ttribute,; if not present; use the empty string

2. Let attributes be the result of evaluating XMLAttributes

3. Return the result of concatenating attribute and attributes

TH
{8

TH
XN

TH

gl

1.
2. Let value be a string literal containing the same sequence of characters as XMLAttributeVallie
3.

e production XMLAttribute : XMLWhitespace XMLName XMLWhitespace,, = XMLWhitespace,p;
Expression } is evaluated as follows:

Let name be the literal string containing the same sequence 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, the
containing the ‘=’ character, and value

e production XMLAttribute : XMLWhitespace XMLName XMLWhitespace,p,; = XMLWhitespace,;
WL AttributeValue is evaluated as follows:

Let name be the literal string containing the same sequence of characters as XMLName

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

e production XMLElementContent : { Expression } XMLElementContent,, is evaluated as follows!

string

string

1. Let expRef be the result of evaluating Expression
2. Letexpression = GetValue(expRef)
3. Jf Type(expression) € {XML, XMLList},
a. Let value be the result of calling ToXMLString(expression)
4) Else
a. Let value be the result of calling EscapeElementValue(ToString(expression))
5. Let content be the result of evaluating XMLElementContent,; if not present, use the empty string
6. 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 XI\hLList Initialiser
Overview

An XMLL|st initialiser is an expression describing the initialization of an XMLList object written in a fom
resembling a literal. It describes an ordered list of XML properties using an anonymous XML-element syntax.
XMLList initialisers begin with the character sequence“<>" and end with the character sequence “</>”.
The syntactic grammar for XML initialisers processes input elements produced by théAexical grammar goal
symbols IhputElementXMLTag and InputElementXMLContent. These input elements)are described in section
8.3.

Below are|some examples of XMLList Initialisers,
var docffag = <><name>Phil</name><age>35</age><hobby>skii@&ﬂfobby></>;

var emplfist = <> \?\
<emplloyee id="0" ><name>Jim</name><age>25</age></en‘ﬁs oyee>
<emplloyee id="1" ><name>Joe</name><age>20</age>. ployee>
<emplloyee i1d="2" ><name>Sue</name><age>30</age></employee>
</>; A§
Syntax
XML ListInitialiser :
< > XMLElementContent <I >
Semantics

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

1. Let content be the resGit,of evaluating XMLElementContent; if not specified use the empty string
2. Return a new XMLListobject created as if by calling the XMLList constructor with argument content

11.2 Left-Hand-Side Expressions

E4X extends the’left-hand-side expressions defined in ECMAScript with the following productions:

MemberExprossion—
MemberExpression . Propertyldentifier
MemberExpression .. Identifier
MemberExpression .. Propertyldentifier
MemberExpression . ( Expression)

CallExpression :
CallExpression . Propertyldentifier
CallExpression .. Identifier
CallExpression .. Propertyldentifier
CallExpression . ( 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

n

tation:

or

Oy

W
[[C
co
tre
va
an

val

</

va
val
va
val

/)

va

MemberExpression . Identifier
MemberExpression . Propertyldentifier
CallExpression . Identifier
CallExpression . Propertyldentifier

the bracket notation:

MemberExpression [ Expression ]
CallExpression [ Expression ]

yerview

hen MemberExpression or CallExpression evaluate to a XML object, the property accessor use
bet]] method to determine the result. If the right operand evaluates to an array index, the XML [[G&
nverts the XML object to an XMLList and retrieves the requested property from the resulting XM
atment intentionally blurs the distinction between a single XML object and an XMLList containin

ue. Otherwise, the XML [[Get]] method examines the XML properties and XML attributes of the I
d returns an XMLList containing the ones with names that match its right operand in order. For ex
r order = <order id = "123456" timestamp="Mon Mar 10 2003 16:03:25 GMT-0800 (PST
<customer>
<firstname>John</firstname>
<lastname>Doe</lastname>
</customer>
<item>
<description>Big Scxzeen Television</description>
<price>1299.99</ptige>
<quantity>1</quantity>
</item>
order>;
r customer ={o¥der.customer; // get the customer element from the order
r id = ord€r+Qid; // get the id attribute from the order
r orderChildren = order.*; // get all the child elements from the order elen
r orderAttributes = order.@*; // get all the attributes from the order element

get the first (and only) order [treating single element as a list]
r(firstOrder = order[0];

5 the XML
t]] method
| List. This
y only one
ft operand
ample,

)">

ent

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

©l

the list and returns a new XMLList containing the results in order. For example,
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var order = <order>
<customer>

</item>
</order>}
var descfiptions = order.item.description; // get the list of all item descriptigdns
var item]ds = order.item.@id; // get the list of all item id attrgbutes
var secopdItem = order.item([1l]; // get second item by numeric index
var itemC¢hildren = order.item.*; // get the list of all child eléments in all items
var seconfdItemChild = order.item.*[1]; // get the second child from thevlist of all items

<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>

<gprice>399.99</price>
<quantity>1</quantity>

In the firsf property accessor statement above, the expression “order.item” examines the XML properties

the XML ¢
expressio

and returr]s an XMLList containing the two XML objects named “description™.

When Me

hand sidg of the expression is an Identifier, the property accessor performs according to the semant

specified
value of t

accessor throws a TypeError exception.

Semantics

As in ECMIAScript Edition 3, the behaviour of the-production:

MemberExpression : MemberExpression . Identifier

is identica] to the behaviour of the production:

MemberExpression : MeniberExpression [ <identifier-string> ]

and similarly, the behaviour)of the production:

CallEKxpression-~CallExpression . Identifier

is identica] to thebehaviour of the production:

CallExpression—CallExpressionf<identifior-sting>~}——— ——r-—— |

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:

50

pON=

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)

of

bject bound to “order” and returns an XMLList containing the two XML objects named “item”. The
n “order.item.description” then examines the XML properties of¢each item in the resulting XMLLUist

mberExpression or CallExpression do not evaluate to a value of type XML or XMLList and the right

Cs

n ECMAScript Edition 3. However, if MemberExpression or CallExpression do not evaluate tq a
pe XML or XMLList and the right hand side of the“expression is a Propertyldentifier, the property
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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 exaCily as the
production MemberExpression : MemberExpression [ Expression ], except the contained Propertylfentifier is
evialuated in step 3. Similarly, the production CallExpression : CallExpression . Propertyldentifief behaves
exactly as the production CallExpression : CallExpression [ Expression ], except the [contained
Prppertyldentifier is evaluated in step 3.

11.2.2 Function Calls
Syntax

E4X reuses ECMAScript’s function call syntax for invoking methods of, values of type XML and XMLList. The
ECMAScript syntax for function calls is described by the following productions:

CallExpression
MemberExpression Arguments

Arguments :

()
( ArgumentList)

ArgumentList :
AssignmentExpression
ArgumentList , AssignmentExpression

Overview

Unlike values of type Object,(values of type XML and XMLList store and retrieve properties separately from
methods so that XML methédynames do not clash with XML property names. For example,

valr rectangle = <§fé;5ngle>
<x>50</x> CE)

<y>75</y>
<length>2 ength>
<wid width>

th> Qb
</|lrectan g

valr §a5ctangles = rectangle.length(); // returns 1 - number of <rectangle> elemegnts
varC%fctangleLength = 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

Overview

CallMethod (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-giver-property-rame-

NOTE The XML and XMLList [[Get]] method is never called for method lookup.

If no such property exists and base is an XMLList of size 1, CallMethod delegates the method-invocation|to
the single| property it contains. This treatment intentionally blurs the distinction between XMkL~objects and
XMLLists pf size 1.

If no such|property exists and base is an XML object containing no XML valued children (i-e., an attribute, leaf
node or element with simple content), CallMethod attempts to delegate the method-laokup to the string va}e
contained|in the leaf node. This treatment allows users to perform operations directly on the value of a Ig¢af

node with

var ship
<namg

<strget>123 Foobar Ave.</street>
<citystatezip>Redmond, WA, 98008</citystatezip>
</shipto
// calls|String.toUpperCase on value of text node
var uppefName = shipto.name.toUpperCase () ;
// calls|String.split() on text node to parse address

var city

var stat
var zip

Semanti

Given a

52

1.
2.
3.

No ok

f.

If
If
If

put having to explicitly select it. For example,

o= <shipto>
>Fred Jones</name>

Etatezip = shipto.citystatezip.splde/(", ");

E = citystatezip[l]; 7/ line into individual city, state and zip valugs

etf=r
et base = null

citystatezip[2];

ference r and a list of-arguments args, the operation CallMethod performs the following steps:

Type(r) is Réference

. Let base'="GetBase(r)

. If base'== null, throw a ReferenceException

. LettR'= GetPropertyName(r)

~Letfbe the result of calling the Object [[Get]] method with base as the this object and argument

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
If 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 name
=P
ii. Return the result of calling CallMethod(r0, args) recursively
Type(f) is not Object, throw a TypeError exception
f does not implement the internal [[Call]] method, throw a TypeError exception
base is an activation object, base = null

Return the result of calling the [[Call]] method of f providing base as the this value and the list args
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 .. Identifier
CallExpression .. Propertyldentifier

Ovyerview

When the MemberExpression or CallExpression evaluate to an XML object or(@an XMLList, the descendant
accessor examines all of the descendant XML properties (i.e., children, grand/children, great-grandchildren,
et¢) of its left operand and returns an XMLList containing those with names, that match its right gperand in
orgler. For example,

var e = <employees> P
<employee id="1"><name>Joe</name><age>20</age></e %yee>
<employee id="2"><name>Sue</name><age>30</age></ oyee>

</lemployees>; \\

valr names = e..name; // get all the name;@e

Sgmantics
THe production MemberExpression : MemberEXpression .. Identifier is evaluated as follows:

Let ref be the result of evaluatingiMémberExpression

Let x = GetValue(ref)

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

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

aorLON=

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

THe production MemberExpression : MemberExpression .. Propertyldentifier is evaluated as follows

Let-ref be the result of evaluating MemberExpression
Let'x = GetValue(ref)

If Type(x) ¢ {XML, XMLList}, throw a TypeError exception
Let P be the result of evaluating Propertyldentifier

Ratiun tha racult of callina tha [TNaccandantell mathad of vwwith arcnimant D
Retor e e STt o CanmmigtHeo e Sterta o et o witr—argorer it

PR N =

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—e SR - es—the he—re i ! he—filter
predicate feturns an XMLList containing the left operand. Otherwise it returns an empty XMLList.

When the|left operand is an XMLList, the filtering predicate is applied to each XML object in the XMLList

order using the XML object as the left operand and the Expression as the right operand. It coneatenates I1e

results anfd returns them as a single XMLList containing all the XML properties for which the.fesult was tr
For example,

var john|= e.employee. (name == "John") ; // employees @"name John
var twoepployees = e.employee. (@id == 0 || Qid == 1); // employee h id's 0 & 1
var emp £ e.employee. (@id == 1) .name; // name of~employee with id 1

The effecf of the filtering predicate is similar to SQL’s WHERE clause or XPath’s filtering predicates.
For example, the statement:

// get the two employees with ids 0 and 1 using a predici
var twoEmployees = e..employee. (@id == 0 || @id == );“§

produces the same result as the following set of statements:

// get the two employees with the ids 0 and 13@@1’1‘(5 a for loop
\)

var i D ; A

var twoEpployees = new XMLList () ; O

for each| (var p in e..employee) { 3
with [(p) { &

7.

if (@id == 0 || @id == 1) { Q\\

twoEmployees[i++] = p; .

C,

et objref be the result of evaluating MemberExpression
et x = GetValue(objref)
H Type(d ¢ {XML, XMLList}, throw a TypeError exception

ng

in

e.

et-list = ToXMLList(x)

ff)hlinr‘f]] = null

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

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
c. Let match = ToBoolean(GetValue(ref))

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]

Return r

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

54
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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 XN\
and XMLLists. The syntax of the delete operator is described by the following production:

UnaryExpression :
delete UnaryExpression

Ovyerview

w
renoves the XML attributes or properties specified by the property namé_of r from the base obj
UnaryExpression evaluates to a Reference r with a base object of type XMLList, the delete operatg
thé XML objects specified by the property name of r from the base objéct and the associated XML
example,

dellete order.customer.address; // delete the cus ér address
dellete order.customer.@id; // delete the c ‘s\\tsomer ID
dellete order.item.price[0]; // delete the st item price
dellete order.item; // delete alllthe items
Sgmantics

E4X extends the semantics of the delete operator by providing more elaborate [[Delete]] methods U

L objects

hen UnaryExpression evaluates to a Reference r with a base object of type XML, the delet¢ operator

pct. When
r removes
bbject. For

sed when

UnaryExpression evaluates to a value of type ReferenceValue whose base is of type XML or XMLList (see

sections 9.1.1.3 and 9.2.1.3 respectively).,If the type of the operand is XMLList, then a TypeError e
thrown.

11[.3.2 The typeof Operator
Syntax

E4X reuses the syntax of the ECMAScript's typeof operator for determining the types of XML an
objects. The ECMAScript syntax for the typeof operator is described by the following production:

UnaryExpression :
typeof UnaryExpression

ception is

d XMLList

Oyerview

E4X extends the semantics of the ECMAScript typeof operator for determining the types of XML an

d 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. Let u be the result of evaluating UnaryExpression

2. If Type(u) is Reference and GetBase(u) is null, return "undefined"
3. 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"
XMLList "xml"
Object (native and | "object"
doesn't implement

[[Call]])

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

11.4 Additive Operators
Syntax

E4X reusgs 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:

AdditlveExpression :
AdditiveExpression + MultiplicativeExpression

11.4.1 The Addition Operator ( +)
Overview

E4X extends the semantics of the ECMAScript addition operator to perform either string concatenation, XL
and XMLLUist concatenation or numericraddition depending on its arguments.

When both AdditiveExpression and- MultiplicativeExpression evaluate to either an XML object or an XMLList,
the additign operator starts by(ereating a new, empty XMLList as the return value. If the left operand evaluafes
to an XML object, it is added to the return value. If the left operand evaluates to an XMLList, each XML
property df the XMLList.is added to the return value in order. Likewise, if the right operand evaluates to @n
XML obje¢t, it is addedto the return value. Otherwise, if it is an XMLList each XML property of the XMLLis{ is
added to the returncvalue in order.

For example,

// creatb—Sh ¥MITict o atodning—th lement Bames & ad—<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 Clty Of The Customer's address (coersion with the empty
//| string)
var streetcity = "" + order.customer.address.street + order.customer.address.q§;&;

//| concatenate the state and the zip of the customer's address (coersion(gégng String
//| conversion function)
var statezip = String(order.customer.address.state) + order.customer. ess.zip;

Sgmantics
THe production AdditiveExpression : AdditiveExpression + Multiplicative Expression is evaluated as fpllows:

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) e ¥XML, XMLList})

a. Let list be a new XMLList

b. Call the [[Append]] method of list with argament 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 congcatenating ToString(pLeft) and ToString(pRight)

9. Else

a. Apply the addition operation to ToNumber(pLeft) and ToNumber(pRight) and return the|result.
See ECMAScriptEdition 3, section 11.6.3 for details.

arON=

© N>

11.5 Equality Operators
11[.5.1 The Abstract Equality Comparison Algorithm

Ovyerview

E4X extends’ the abstract equality comparison algorithm defined by ECMAScript to enabl¢ equality
comparisens involving QName and Namespace objects and the types XML and XMLList.

Seémantics

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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4. If

If
If
If
If
If
f
If
T
12. If
T
13. R

S200oNo g

- O

ii. Else return the result of calling the [[Equals]] method of x with argument y
b. 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 comparison
x.localName == y.localName is true, return true. Otherwise, return false
c. If Type(x) is Object and x.[[Class]] == "Namespace" and y.[[Class]] == "Namespace", retu
the results of the comparison x.uri == y.uri
d. If Type(x) is undefined, return true
e. If Type(x) is null, return true
f. If Type(x) is Number
i. If xis NaN, return false

i yio NaN, ol

m

iii. If xis the same number value as y, return true
iv. If xis+0and yis -0, return true
v. If xis -0 and y is +0, return true
vi. Return false
g. If Type(x) is String, then return true if x and y are exactly the same sequence-6fcharacters
(same length and same characters in corresponding positions). Otherwise, return false
h. If Type(x) is boolean, return true if x and y are both true or both false. Otherwise, return fal
i. Return true if x and y refer to the same object or if they refer to objects.joined to each other
(ECMAScript Edition 3 Section 13.1.2). Otherwise, return false
Type(x) is XML) and x.hasSimpleContent() == true) or (Type(y) is XMIZand y.hasSimpleContent(
true)
a. Return the result of the comparison ToString(x) == ToString(y)
x is null and y is undefined, return true
x is undefined and y is null, return true
Type(x) is Number and Type(y) is String, return the result ¢f the comparison x == ToNumber(y)
Type(x) is String and Type(y) is Number, return the result.of the comparison ToNumber(x) == y
Type(x) is Boolean, return the result of the comparison’ToNumber(x) == y
Type(y) is Boolean, return the result of the comparison x == ToNumber(y)
Type(x) is either String or Number and Type(y) ist©bject, return the result of the comparison x ==
bPrimitive(y)
Type(x) is Object and Type(y) is either String or Number, return the result of the comparison
DPrimitive(x) == y
bturn false.

11.6 Assignment Operators

11.6.1 XNIL Assignment Operator

This secti
does not
those spe

Syntax

bNn is provided to describe the effects of the XML [[Put]] operator on the assignment operator. E
lefine any extensiens to the syntax or semantics of the ECMAScript assignment operator beyo
Cified by the XML and XMLList [[Put]] operators.

S the ECMAScript aSS|gnment operator to modlfy, replace and msert propertles and XML attrlbu

1 X
nd

production:

AssignmentExpression :

Overview

LeftHandSideExpression = AssignmentExpression

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

or[der.item[1l] .@newattr = "new value"; QQ%
//| construct an attribute list containing all the ids in this order /\’(.1/
order.@allids = order.item.@id; Ne'S

If the property name is an array index, the XML assignment operator throws a TypéError exception. This
operation is reserved for future versions of E4X.

If the property name does not begin with “@” and is not an array index;\the XML assignmenf operator
replaces, modifies or appends one or more XML objects in the parent by-XML name. If only one YML object
exists with the given name and the AssignmentExpression evaluates™to an XML object or XMLList, the
assignment operator replaces the identified XML object with the given value. If there are no XML |properties
with the given name, a new XML property with the given name and‘value is appended to the end of the parent.
If more than one XML object exists with the given name and the “AssignmentExpression evaluates {o an XML
ohject or XMLList, the assignment operator replaces the first XML property with a matching namge with the
giyen value and deletes the remaining XML properties with\the given name, essentially replacing ajl the XML
ohject with the given name with the given value. If theZ/AssignmentExpression does not evaluate[to a XML
ohject or XMLList, the assignment operator calls ToString on the given value and replaces the properties (i.e.,
thé content) of the appropriate XML object (as opposed to replacing the XML obiject itself). This provides a
simple, intuitive syntax for setting the value of anamed XML property to a primitive value. For example,

igem.price = 99.95; Vvl change the price of the item
itfem.description = "Mobile Phone‘f'f\‘t‘ // change the description of the item

Sgmantics
E4X extends the semantics ©f)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 apd 9.2.1.2
regpectively).

11[.6.2 XMLList-Assignment Operator
THis section is provided to describe the effects of the XMLList [[Put]] operator on the assignmen{ operator.

E4X does-hot define any extensions to the syntax or semantics of the ECMAScript assignment operator
bayond those provided by the XML and XMLList [[Put]] operators.

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
production:

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 distiretior—between—a—singlexMi—ebjeetanrd—an—>XMtList—econtairing—enrly—enre—XM—ebjeet—Hor

example,

// set the name of the only customer in the order to Fred Jones
order.cuptomer.name = "Fred Jones";

// replafe all the hobbies for the only customer in the order
order.cuptomer.hobby = "shopping";

// attempt to set the sale date of a single item.
order.itgem.saledate = "05-07-2002";

// replafe all the employee's hobbies with their new favorite pastime
emps.employee. (@id == 3) .hobby = "working";

In the firsf statement above, the expression “order.customer” returns~an’ XMLList containing only one XML
item. The |expression “order.customer.name” implicitly converts this XMLList to an XML value and assigns the
value “Fred Jones” to that value.

name in the XMLList or appends a new property if none«exists with that property name. In addition, if the
property idlentified is an XML value with a non-null parent,the XML value is also replaced in the context ofits
parent. If the AssignmentExpression evaluates to an XML value, the assignment operator replaces the value
of the pfoperty identified by property name with a deep copy of the given XML object. If the
AssignmeptExpression evaluates to an XMLList;\the assignment operator replaces the value of the propefty
identified py property name with a deep copy.of each item in the XMLList in order, effectively deleting the
original prpperty and inserting the contents 0fthe XMLList in its place. If the AssignmentExpression does not
evaluate tp a value of type XML or XMLList, the assignment operator calls ToString on the given value and
replaces the property at the given position with the result. Here are some examples,

If the proIeﬂy name is an array index, the assignment operator replaces the property identified by property

// replafe the first employee:with George
e.employge[0] = <employee><name>George</name><age>27</age></employee>;

// add a|new employee 80" the end of the employee list
e.employge [e.employee.length ()] = <employee><name>Frank</name></employee>;

Semantics

E4X extepds the semantics of the assignment operator by providing more elaborate [[Put]] methods used
when MeTnberEXQression 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

Th < 0 andSia z z g B z ar-abbreviatedfo 0
LeftHandSideExpression = LeftHandSideExpression + AssignmentExpression and behaves identica
LeftHandSideExpression identifies one or more XML objects and AssignmentExpression identifies one or
more XML objects, the “+=" operator replaces the XML objects identified by LeftHandSideExpressian with the
result of concatenating the XML objects identified by LeftHandSideExpression and the XML objectg identified
byl AssignmentExpression. This has the general effect of inserting the XML objects specified by the
AgsignmentExpression just after the XML objects specified by the LeftHandSideExpression in the |context of
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></employeex
</lemployees>;

//| insert employee 3 and 4 after the first employee
e.lemployee[0] += <employee id="3"><name>Fred</name></employee> +
<employee id="4"><name>Carol</name></employee>;

theé variable “e” would contain the XML value:

<gmployees>

<employee id="1"><name>Joe</name><ade®*20</age></employee>
<employee id="3"><name>Fred</name></employee>

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

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

Simnilarly, 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>
</lemployees>;

//| append employees 3 and 4 to the end of the employee list

e.lemployee +=<<employee id="3"><name>Fred</name></employee> +
<employee id="4"><name>Carol</name></employee>;

the variable “e” would contain the XML value:

<d p'l Qvee
<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.
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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 default xml namespace Statement

Syntax

E4X extennds ECMAScript by adding a default xml namespace statement. The following production describes
the syntaX of the default xml namespace statement:

DefayltXMLNamespaceStatement :
default xml namespace = Expression

Overview

The defaylt xml namespace statement sets the value of the internabproperty [[DefaultNamespace]] of the
variable opject associated with the current execution context (see section 10 of ECMAScript Edition 3). The
default xml namespace of the global scope has the initial value of no namespace. If the default ¥ml
namespade statement occurs inside a FunctionDeclaration, the internal property [[DefaultNamespace]]|is
added td the activation’s variable object and givenx the initial value of no namespace. This
[[DefaultNemespace]] property hides [[DefaultNamespace]]yproperties of outer scopes.

When the|default xml namespace statement is executed, it evaluates the Expression, converts the result tg a
String s, qreates a new Namespace object n as if by calling the constructor n = new Namespace("", s), and
sets the default XML namespace associated withthe current execution context to n. Unqualified XML elemegnt
names following the default xml namespace deelaration in the current scope will be associated with the defqult
xml namegpace specified by Expression. Forexample,

// declake some namespaces and(a)default namespace for the current scope

var soap|= new Namespace ("http://schemas.xmlsoap.org/soap/envelope/") ;

var stock = new Namespace (!http://mycompany.com/stocks") ;

default kml namespace = soap; // alternately, may specify full URI

// Creatf an XML initwia¥izer in the default (i.e., soap) namespace
var messpge = <Envelopé xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"
s¢dap:encodifigStyle="http://schemas.xmlsoap.org/soap/encoding/">
<Bodyp>
<mi:GetLastTradePrice xmlns:m="http://mycompany.com/stocks">
<gymbol>DIS</symbol>
<[miGetLastTradePrice>
</Body
</Envelope>

// extract the soap encoding style using a QualifiedIdentifier (unqualified attributes are in
// no namespace)
var encodingStyle = message.@soap::encodingStyle;

//extract the body from the soap message using the default namespace
var body = message.Body;

// change the stock symbol using the default namespace and qualified names
message.Body.stock: :GetLastTradePrice.stock: :symbol = "MYCO";
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The production DefaultXMLNamespaceStatement : default xml namespace = Expression is evaluated as

follows:
1. Let uriRef be the result of evaluating Expression
2. Leturi = GetValue(uriRef)
3. 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

ECMASecrint Editiaon-2)

Ho
I—\JIVII TOCHPT = OtoTTO7

5. Let varObj.[[DefaultNamespace]] = namespace

12.1.1 GetDefaultNamespace ()
Overview
THe GetDefaultNamespace abstract operator is used in this specification for obtairing the value of
lapguage.
Sgmantics
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
Syntax

E4X extends the semantics of'the ECMAScript for-in statement used for iterating over the prope
ohject. The syntax of the-fer-in statement is specified by the following productions:

IterationStatement.”
for (L effHandSideExpression in Expression ) Statement
for( var VariableDeclarationNoLn in Expression ) Statement

Overview

{he default

xr:l:l namespace. This operator is not part of the language. It is defined here-to aid the specification of the

ties of an

THerfor-in statement evaluates the Expression and iterates through each property of the resulting ¢bject. For

e h nrnnnﬂ tha Frw- =Y o}rﬂnmr\rﬂ accionc {-I«A Rame of {-Imr\ Sroperh {-n |'|'\r\ nrnhln id

], e T o oTgTio—tHo— ottt Ot TC—PToOPCT _y TTHOTC— 1T

LeftHandS/deExpreSSIon 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. Lete=-GetvalgetreH
3. U Type(e) is XML
h. Let list = ToXMLList(e)
4. Hlse if Type(e) is not XMLList
h. Let list = ToObject(e)
5. Uet V=empty
6. While (list has more properties)

h. Let p be the next property of list (see notes below)
p. If p does not have the DontEnum attribute
i. Letibe the result of evaluating LeffHandSideExpression
ii. Let name be the name of property p
iii. PutValue(i, name)
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 sét, return (normal, V, empty)
vii. If (s.type is not continue) or (s.target is not in the €urrent label set)
1. If sis an abrupt completion, return s
7. Return (normal, V, empty)

The prodyction IterationStatement : for ( var VariableDeclarationNoLn in Expression ) Statement is evaluated
as follows

et varRef be the result of evaluating VariableDeclarationNoLn
et ref be the result of evaluating Expression
et e = GetValue(ref)
Type(e) is XML
h. Let list = ToXMLList(e)
Ise if Type(e) is not XMLList
b. Let list = ToObject(e)
et V = empty
Vhile (list has moreproperties)
b. Let p be the next property of list (see notes below)
D. 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)
ii..Let name be the name of property p
iii.’ PutValue(i, name)
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)

pPODd =~
=

o
m

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

ch

ain has a property with the same name.

12.3 The for-each-in Statement
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ntax

X extends ECMAScript by adding a for-each-in statement for iterating over the property values of
e syntax of the for-each-in statement is specified by the following productions:

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

yerview

e for-each-in statement evaluates the Expression and iterates through each property of the result

r each property, the for-each-in statement assigns the value\of the property to the variable id
ftHandSideExpression or VariableDeclarationNoLn and evaluates the Statement. For example,
print all the employee names @‘
r each (var n in e..name) { \"Q
print ("Employee name: " + n); $
.\@

print each child of the first it
r each (var child in order.itemm. ) {
print ("item child: " + child);c)

N
the first for-each-in statement above, the expression “e..name” returns an XMLList containing

scendant XML properties_of the XML object “e” with the name “name”. The for-each-in stateme
ough each property of the_resulting XMLList object in order. For each XML property in the list, it a
cond for-each-in stateément above, the expression “order.item[0].*” returns an XMLList containing
Idren of the first XML object named “item” from the XML object named “order”. The for-each-in
rates through-each property of the XMLList object in order assigning the value of the XML prop
riable “child~and executing the code nested in curly braces.

W

Si

Xq/ILList and iterates over the resulting XMLList. This treatment intentionally blurs the distinction

hen théExpression evaluates to an XML object, the for-each-in statement converts the XML ot

gle)XML object and an XMLList containing only one value.

an object.

ng object.
bntified by

all of the
nt iterates
ssigns the

ue of the XML propefty)to the variable “n” and executes the code nested in curly braces. Similarly, in the

all of the
statement
brty to the

ject to an
petween a

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)
et V = empty
Vhile (list has more properties)
h. Let p be the next property of list (see notes below)
p. If p does not have the DontEnum attribute
i. Letibe the result of evaluating LeftHandSideExpression
ii. Let value be the value of property p
ii. PutValue(i, value)
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 (nérmal, V, empty)
vii. If (s.type is not continue) or (s.target is not in the current labelset)
1. If sis an abrupt completion, return s
7. Return (normal, V, empty)

©
= —

The proddiction lterationStatement : for each ( var VariableDeclarationNoLn in Expression ) Statement
evaluated|as follows:

S

1. Uet varRef be the result of evaluating VariableDeclarationNoLn
2. Uet ref be the result of evaluating Expression
3. LUet e = GetValue(ref)
4. N Type(e)is XML
h. Let list = ToXMLList(e)
Ise if Type(e) is not XMLList
h. Let list = ToObject(e)
et V = empty
Vhile (list has more properties)
h. Let p be the next property.ofifist (see notes below)
D. 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)
ii. Let value bethe value of property p
ii. PutValue(i_value)
iv. Let sbgethe result of evaluating Statement
v. If s.value is not empty, let V = s.value
vi. Ifs.type is break and s.target is in the current label set, return (normal, V, empty)
vii. SIf'(s.type is not continue) or (s.target is not in the current label set)
1. If sis an abrupt completion, return s
8. Retarn (normal, V, empty)

o
m

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).

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
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.1.1 Internal Properties of the Global Object

1.1.1 [[DefaultNamespace]]

used as an XML element or attribute name, If so, it returns true, otherwise it returns false.

mantics

hen the isXMLName function is called with one parameter value, the following steps are taken:

1. Let g be a new QName created as if by calling the constructor new QName (value) and if a
TypeError exceptionis thrown, return false

2. If g.localName.dogs not match the production NCName, return false

3. Return true

here the production NCName is defined in Section 2 of the Namespaces in XML specification.

.1.3 Constructor Properties of the Global Object

X-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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tially, the global object has an internal property [[DefaultNamespace]] with its value set to a Namespace
ject representing no namespace, created as if by calling the Namespace constructor with no grguments.
nsequently, unless otherwise specified using the default xml namespace statement (see secfion 12.1),
qualified names used to specify properties of XML objects will match XML properties in no namespace.

.1.2 Function Properties of the Global Object

X extends ECMAScript by adding the following function propefties to the global object.

1.2.1 isXMLName ( value)

yerview

e isXMLName function examines the given vafide and determines whether it is a valid XML namg that can
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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
namespage.

13.2.1 The Namespace Constructor Called as a Function

Syntax

Namespace ()

Nam}space (uriValue )

Namespace ( prefixValue , uriValue )
Overview
If the Nanmhespace constructor is called as a function with exactly one-argument that is a Namespace object,
the argu%ent is returned unchanged. Otherwise, a new Namespace Object is created and returned as if the
same argyments were passed to the object creation expression newyNamespace ( ... ). See section 13.2.2

Semantics

When Namespace is called as a function with a no arguments, one argument uriValue, or two arguments
prefixValue and 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. Create 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 Constructor
Syntax
new Namespace()

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—¢ enstractoris—caled—with—a—+ro

{6 pa v 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]] == “QName" and uriValue.uri is not null
i. Let n.uri = uriValue.uri

f.

d.
e.

i. If prefixValue is undeéfined or ToString(prefixValue) is the empty string
1. Let n.prefix-be the empty string
ii. Else throw a TypeError exception
Else if prefixValue is undefined, let n.prefix = undefined
Else if isXMLName(prefixValue) == false
i. Letsyprefix = undefined
Else letn.prefix = ToString(prefixValue)

13

TH

5. Returnn

.2.3 Properties of the Namespace Constructor

e Value of the internal [[Prototype]] property of the Namespace constructor is the Function prototy;

NOTE implementations that preserve prefixes in,qualified names may also set n.prefix 3
uriValue.[[Prefix]]
c. Else
i. Let n.uri=ToString(uriValue)
ii. If (n.uriis the empty string), let n.prefix-be the empty string
iii. Else n.prefix = undefined
4. Else
a. If Type(uriValue) is Object and uriValte.[[Class]] == "QName" and uriValue.uri is not null
i. Let n.uri= uriValue.uri
b. Else
i. Let n.uri = ToString(uriValue)
c. If n.uriis the empty string

be 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 15.2.3.1 of ECMAScript Edition 3).

13.2.4.1 Namespace.prototype.constructor

The initial value of the Namespace.prototype.constructor is the built-in Namespace constructor

13.2.4.2 |Namespace.prototype.toString()

Overview

The toStripg() method returns a string representation of this Namespace object.

The toString function is not generic. It throws a TypeError exception if its this valué s not a Namespa

object. Therefore, it cannot be transferred to other kinds of objects for use as a method.

Semantics

When the[toString method of a Namespace object n is called with no arguments, the following step is taken:
1. if [Type(n) is not Object or n.[[Class]] is not equal to "Namespace", throw a TypeError exception
2. Return n.uri

13.2.5 Prpperties of Namespace Instances

Namespage instances inherit properties from the Namespace prototype object and also have a prefix prope

and a uri property.

13.2.5.1

The value
property i
XML obje

This propérty has the attributes {DontDelete, ReadOnly }.

13.2.5.2

The value
Namespa
explicitly s

prefix
of the prefix property is eithefithe undefined value or a string value. When the value of the prg

the empty string, the Namespace is called a default namespace. Default namespaces are used
ts to determine the nameéspace of names that do not specify a qualifier.

uri

fix
n

of the ufinproperty is a string value. When the value of the uri property is the empty string, the

Ce represents the unnamed namespace. The unnamed namespace is used in XML objects
pecifycthat a name is not inside a namespace.

This property has the attributes { DantDelete. andﬂnly }

to

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 ()

QName ( Name )

QName ( Namespace , Name )

Oyerview

If the QName constructor is called as a function with exactly one argument that'is a QName ¢bject, 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.

Sgmantics

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 callgd with the
same arguments (section 13.3.2).

13.3.2 The QName Constructor

Syntax

new QName ()

new QName ( Name )

new QName ( Namespace , Name )
Oyerview

When QName is called as part of a new expression, it is a constructor and creates a new QName ohject.

THe [[Prototype]]. property of the newly constructed object is set to the original QName prototype opbject, the

one that isthe initial value of QName.prototype (section 13.3.3.1). The [[Class]] property of fthe newly
constructed: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.

13.3.3 Prpperties of the QName Constructor
The valuelof the internal [[Prototype]] property of the QName constructor is the Function prototype object.

Besides t:I:e internal properties and the length property (whose value is 2), the QName constructor has the

following

13.3.3.1

The initial[value of the QName.pretotype property is the QName prototype object (section 13.3.4).

This propérty has the attributes{ DontEnum, DontDelete, ReadOnly }.

13.3.4 Prpperties of.the QName Prototype Object

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
If (Name is undefined or not specified)
a. Let Name =%
lsedet-Name—TeoStringtName)
I{ (Namespace is undefined or not specified)
b, If Name = ™"
i. Let Namespace = null
p. Else

i. Let Namespace = GetDefaultNamespace()
et g be a new QName with q./localName = Name
{ Namespace == null
h. Let q.uri = null
NOTE implementations that preserve prefixes in qualified names may also-sgf'q.[[Prefix]] to undefined
Hlse
h. Let Namespace be a new Namespace created as if by calling the.constructor new
Namespace(Namespace)
b. Let q.uri = Namespace.uri
NOTE implementations that preserve prefixes in qualified names may also set q.[[Prefix]] to
Namespace.prefix
Return q

jrnl

roperties.

QName.prototype

The QNarne prototype object is itself a QName object (its [[Class]] is “QName”) with its uri and localNafne

properties| setdothe empty string.

The valu

el H - LILD s 11 - £l 01 ey | - e bl VN n s | -
of the-mternat{fProfotypeff property of the—GNameprototypeobject ts—the—Object prototypeobject

(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 afe, faken:

1. If Type(n) is not Object or n.[[Class]] is not equal to "QName", throw a TypeError exception
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

QIName instances inherit properties from the QName prototype*object and also have a uri property, a
lo¢alName property and an optional internal [[Prefix]] property that may be used by implementations that
preserve prefixes in qualified names.

13.3.5.1 localName

ke

THe value of the localName property is a value Oftype string. When the value of the localName property is
it fepresents a wildcard that matches any name.

THis property shall have the attributes { DontDelete, ReadOnly }

13.3.5.2 wuri

THe value of the uri property is null or a value of type string identifying the namespace of this QName. When
the value of the uri propérty‘is the empty string, this QName is said to be in no namespace. No namespace is
usied in XML objects-ta”explicitly specify that a name is not inside a namespace. When the value of the uri
property is null, this-QName will match names in any namespace.

THis property shall have the attributes { DontDelete, ReadOnly }

13.3.5.3_<[[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:

1. W q.uriis null, throw a TypeError exception
NOTE the exception above should never occur due to the way [[GetNamespace]] is called in this
sfecification

2. Il InScopeNamespaces was not specified, let InScopeNamespaces = { }

3. Hind a Namespace ns in InScopeNamespaces, such that ns.uri == q.uri. If more than one’such

Ngmespace ns exists, the implementation may choose one of the matching Namespaces arbitrarily.
NOTE implementations that preserve prefixes in qualified names may additionally constraif ns, such that
ng.prefix == q.[[Prefix]]

4. i no such namespace ns exists

h. Let ns be a new namespace created as if by calling the constructor new /Namespace(q.uri)

NOTE implementations that preserve prefixes and qualified names may, create the new namespaces fs

if by calling the constructor Namespace(q.[[Prefix]], q.uri)

5. Return ns

13.4 XML Objects

13.4.1 The XML Constructor Called as a Function
Syntax
AML ([ value])

Overview

When XML is called as a function rather than as a constructor, it performs a type conversion. If no argumen
provided, the XML function returns an”XML object representing an empty text node.

S

Semantics
When the XML function is called with no arguments or with one argument value, the following step is taken.

1. W value is null;dundefined or not supplied, let value be the empty string
2. Return ToXML(value)

NOTE TheJToXML operator defines a mechanism for constructing an XML object from an implementation of the WBC
information seb (e.g., a W3C DOM node). E4X implementations may expose this functionality to users via the XML
constructor; however, this Is not required tor conformance with E4X. See section 10.3.2 tor 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

tak

en:

1. If value is null, undefined or not supplied, let value be the empty string
2. 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.

13.4.3 Properties of the XML Constructor

THe value of the internal [[Prototype]] property of the XML constructor is the Function prototype obje

Be
fo

13

THe initial value of the XML.prototype property is the XML prototype object (section 13.4.3.1).

TH

13.4.3.2 XML.ignoreComments

TH

igmored when constructing new XML objéects.

TH

13.4.3.3 XML.ignoreProcessinglnstructions

TH

XML processing insttuctions are ignored when constructing new XML objects.

TH

13

TH

.4.3.1 XML.prototype

3. If Type(value) € {XML, XMLList, W3C XML Information ltem}
a. Return the result of calling the [[DeepCopy]] method of x
4. Return x

sides the internal properties and the length property (whose value is. 1), the XML constructd
owing properties:

is property has the attributes { DontEnum, DontDeletesReadOnly }.

e initial value of the ignoreComments property is true. If ignoreComments is true, XML com

is property has the attributes { DontEnum, DontDelete}.

e initial value of theZgnoreProcessinglnstructions property is true. If ignoreProcessinglnstructio

is property has the attributes { DontEnum, DontDelete }.

.4.3.4( "XML.ignoreWhitespace

Ct.

r has the

ments are

ns is true,

characters are ignored when processing constructing new XML objects. When elements ta

hitespace
gs 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 trtLe,
the ToStrjng and ToXMLString operators will normalize whitespace characters between certainctags [to
achieve aluniform and aesthetic appearance. Certain child nodes will be indented relative to their parent node
by the number of spaces specified by prettylndent.

This propérty has the attributes { DontEnum, DontDelete }.

13.4.3.7 |XML.settings ()
Overview

The settings method is a convenience method for managing the collection of global XML settings stored jas
properties| of the XML constructor (sections 13.4.3.2 through 13.4.3,6). It returns an object containing the
properties| of the XML constructor used for storing XML settings. This object may later be passed as @n
argument|to the setSettings method to restore the associated settings. For example,

// Creatf a general purpose function that may neeog\'\@vsave and restore XML settings
function| getXMLCommentsFromString (xmlString) {

// sgve previous XML settings and make sure mments are not ignored

var dettings = XML.settings(); A\

XML. ijJgnoreComments = false; \O

var domments = XML (xmlString) .comme‘ne\)b';
N

// regstore settings and return result

XML. getSettings (settings) ; @ C

return comments; O

} C.

Semanti
When the|settings method afthe XML constructor is called, the following steps are taken:

et s be a new Object created as if by calling the constructor new Object()
et s.ignoreComments = XML.ignoreComments
et s,ignoreProcessinglinstructions = XML.ignoreProcessinglInstructions
et-s.ighoreWhitespace = XML.ignoreWhitespace

Uet s prettyPrinting = XMI|  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
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

ISO/IEC 22537:2006(E)

or with a single argument

e—tet>XMi-pretbrdent—=2
2. Else if Type(settings) is Object
a. If Type(settings.ignoreComments) is Boolean,
i. Let XML.ignoreComments = settings.ignoreComments
b. If Type(settings.ignoreProcessinglnstructions) is Boolean

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

13.4.3.9 XML.defaultSettings ()

i. Let XML.ignoreProcessinglnstructions = settings.ignoreProcessinglnstructions

THe defaultSettings method is a convenience method for managing the collection of global XML settings
stored as properties of the XML constructor (sections13.4.3.2 through 13.4.3.6). It may be used tq obtain an
ohject containing the default XML settings. This object may be inspected to determine the default $ettings or

bd passed as an argument to the setSettings method to restore the default XML settings.

Seémantics

When the 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

Return's

Nogkr~wh =

13.4.3:10~[[HasInstance]] (V)

G CIVv ;UVV

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:

A o e

If Vis 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]

while(abiRrotoice-naot-null)
Vyrre—oo~<rotorsotraTty

13.4.4 Pr

Each valJ
built-in me

The XML
string.

The value
(section 1

None of th

this valug
method.

13.4.41

The initial
future very

NOTE
13.4.4.2

Overview

The addN
and returr

b. If xmlProto and objProto refer to the same object or if they refer to objects joined to each other
(section 13.1.2 of ECMAScript Edition 3), return true

b. If listProto and objProto refer to the same object or if they refer to objects joined to each other
(section 13.1.2 of ECMAScript Edition 3), return true

C. Let objProto = objProto.[[Prototypel]]

eturn false

bperties of the XML Prototype Object (Built-in Methods)

e of type XML has a set of built-in methods available for performing.common operations. The
thods are properties of the XML prototype object and are describedin the following sections.

prototype object is itself an XML object (its [[Class]] propertynis "text™) whose value is the em

of the internal [[Prototype]] property of the XML prototype object is the Object prototype obijg
5.2.3.1 of ECMAScript Edition 3).

is not an XML object. Therefore, they cannot be transferred to other kinds of objects for use as

XML.prototype.constructor

value of the XML.prototype constructor is the built-in XML constructor. This property is reserved
sions of E4X.

The value of this property cannot be accessed, which makes this property write-only in practice.

XML.prototype.addNamespace ( namespace )

amespace method adds a namespace declaration to the in scope namespaces for this XML objé

pct

e built-in functions defined on XML.prototype.are generic. They throw a TypeError exception if the

a

for

bCt

s-this XML object. If the in scope namespaces for the XML object already contains a namesp3

ce

with a pre

Semantic

IX matching that of the given parameter, the prefix of the existing hamespace IS set to undefined.

S

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 <S$)
e.lemployee. (name == "Jim") .appendChild (<hobby>snorkeling</hobby>) ; ,ng
Sgmantics

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 )
Oyerview

THe attribute method returns an XMLList containing.zero or one XML attributes associated with| this XML
ohject that have the given attributeName. For example,

//| get the id of the employee named Jim

e.lemployee. (name == "Jim") .attribut id"™) ;
Semantics

When the attribute method of an\XML object x is called with a parameter attributeName, the folloying steps
are taken:

1. Let name = ToAttributeName(attributeName)
2. Return the resdlt of calling the [[Get]] method of x with argument name

13.4.4.5 XML prototype.attributes ()
Ovyerview

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]
Semanticls

When the(child method of an XML object x is called, it performs the following step:

1.

{ ToString(ToUint32(propertyName)) == propertyName

h. 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 propertyName
C. If temporary is undefined, let temporary = new XMLList()

4. return temporary

et temporary be the result of calling the [[Get]] method of x with argument-propertyName
eturn ToXMLList(temporary)

wnN
o u

13.4.4.7 |XML.prototype.childindex ()
Overview

The child|ndex method returns a Number representing thexordinal position of this XML object within the
context of|its parent. For example,

// Get the ordinal index of the employee named ‘Joe.
var joeihdex = e.employee. (name == "Joe“).g@)ldlndex();

Semantics

When the|childindex method of an XML aebject x is called, it performs the following steps:

1. Uet parent = x.[[Parent]]

2. I (parent == null) or (x.[[Class]] == "attribute"), return -1

3. Uet g be the propertyof:parent, where parent{q] is the same object as x
4. Return ToNumber(q)

13.4.4.8 |XML.prototype.children ()

Overview

The children-method returns an XML List 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. Fori=0to x.[[Length]]-1

a. If x[i].[[Class]] == "comment", call the [[Append]] method of list with argument x[i]
3. Return list

13.4.4.10 XML.prototype.contains ( value )
Oyerview

THe contains method returns the result of comparing this XML object withnthe given value. This treatinent
infentionally blurs the distinction between a single XML object and an XMLList containing only one value.

Sgmantics
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 == valué

13.4.4.11 XML.prototype.copy ()
Oyerview

THe copy method returns a deep copy-of this XML object with the internal [[Parent]] property set to null.
Semantics

When the copy method isgalled on an XML object x, the following steps are taken:

1. Return the&esult of calling the [[DeepCopy]] method of x

13.4.4.12 XML:prototype.descendants ([ name ])

Ovyerview

THeZdescendants method returns all the XML valued descendants (children, grandchildrgn, 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:

win

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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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.

Semantic

When the
are taken:

—

Pobd=
s o B el

13.4.4.14
Overview

The hasO
by P. For

properties|

Semantics

When the
1. |

2. I
3. R

13.4.4.15

Overview

The has(

S

elements method is called on an XML object x with optional parameter name, the following.ste

LLEL]

name is not specified, let name =
et name = ToXMLName(name)
et list be a new XMLList with list.[[ TargetObject]] = x and list.[[ TargetProperty]] = name
or i = 0 to x.[[Length]]-1
p. If x[/].[[Class]] == "element"
i. If (name.localName == or name.localName == x[i].[[Name]].locallName)
and (name.uri == null or n.uri == x[i].[[Name]].uri)
1. Call the [[Append]] method of list with argument x[i]
eturn list

win

XML.prototype.hasOwnProperty ( P )

WwnProperty method returns a Boolean value indicating whether this object has the property specifi

to determine if there is a method property.with the given name.

the result of calling the [[HasProperty]] method of this object with argument P is true, return true
x has a property with (hame ToString(P), return true
eturn false

XML.prototype:hasComplexContent( )

omplexContent method returns a Boolean value indicating whether this XML object conta

hasOwnProperty method of an'XML object x is called with parameter P, the following step is taken:

ps

ed

all XML objects except the XML prototype object, this is the same result returned by the interpal
method [[HasProperty]]. For the XML prototype object, hasOwnProperty also examines the list of lo

cal

ns

complex @

ontent. 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.

Semantic

When the

S

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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