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Abstract

This specification defines the Document Object Model Core Level 3, a platform- and language-neutral
interface that allows programs and scripts to dynamically access and update the content, structure and
style of documents. The Document Object Model Core Level 3 builds on the Document Object Model

Core Level ZDOM Level 2Cord.
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Status of this document

Status of this document

This section describes the status of this document at the time of its publication. Other documents may
supersede this document. The latest status of this document series is maintaingd3at.the

This document contains the Document Object Model Level 3 Core specification dirabisGall

[Working Draff for review by W3C members and other interested parties. Comments on this document are
on 31 July 2003 and are to be sent to the public mailingWist-dom@w3.org An archive is available at
|http://lists.w3.org/Archives/Public/www-dofmn/

It is a draft document and may be updated, replaced or obsoleted by other documents at any time. It is
inappropriate to use W3C Working Drafts as reference material or to cite them as other than "work in
progress”. This is work in progress and does not imply endorsement by, or the consensus of, either W3C
or members of the DOM Working Group.

This document has been produced as part ?MBE DOM Activity] The authors of this document are
the DOM Working Group members.

Patent disclosures relevant to this specification may be found on the Working Graignisdisclosure

A list ofcurrent W3C Recommendations and other techdicalimentsan be found at
http://www.w3.0rg/TR.
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W3C Copyright Notices andLicenses

Copyright © 2003World Wide Web Consortium] (Massachusetts Institute ofTechnology [European
[Research Consortium for Informatics andMathematicg [Keio University). All Rights Reserved.

This document is published under fiM8J"™ Document Copyright Notice aridcensg[p.7] . The

bindings within this document are published undeW8&]® Software Copyright Notice arildcensg

[p.8] . The software license requires "Notice of any changes or modifications to the W3C files, including
the date changes were made." Consequently, modified versions of the DOM bindings must document that
they do not conform to the W3C standard; in the case of the IDL definitions, the pragma prefix can no
longer be 'w3c.org'; in the case of the Java language binding, the package names can no longer be in the
‘'org.w3c' package.

W3C® Document Copyright Notice andLicense

Note: This section is a copy of th3C® Document Notice and License and could be found at
|http://Iwww.w3.org/Consortium/Legal/2002/copyright-documents-20021231

Copyright © 2003World Wide Web Consortium] (Massachusetts Institute ofTechnology [European
[Research Consortium for Informatics andMathematicg [Keio University). All Rights Reserved.

http://www.w3.org/Consortium/Legal/2002/copyright-documents-20021231

Public documents on the W3C site are provided by the copyright holders under the following license. By
using and/or copying this document, or the W3C document from which this statement is linked, you (the
licensee) agree that you have read, understood, and will comply with the following terms and conditions:

Permission to copy, and distribute the contents of this document, or the W3C document from which this
statement is linked, in any medium for any purpose and without fee or royalty is hereby granted, provided
that you include the following oALL copies of the document, or portions thereof, that you use:

1. Alink or URL to the original W3C document.

2. The pre-existing copyright notice of the original author, or if it doesn't exist, a notice (hypertext is
preferred, but a textual representation is permitted) of the form: "Copyright © [$date-of-document]
World Wide WebConsortium (Massachusetts Institute déchnology|European Reseailch
[Consortium for Informatics andathematicgKeio University). All Rights Reserved.
[http://www.w3.org/Consortium/Legal/2002/copyright-documents-20031231

3. If it exists the STATUS of the W3C document.

When space permits, inclusion of the full text of tRBTICE should be provided. We request that
authorship attribution be provided in any software, documents, or other items or products that you create
pursuant to the implementation of the contents of this document, or any portion thereof.

No right to create modifications or derivatives of W3C documents is granted pursuant to this license.
However, if additional requirements (documented ifGbpyrightFAQ) are satisfied, the right to create
modifications or derivatives is sometimes granted by the W3C to individuals complying with those
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W3C® Software Copyright Notice and License

requirements.

THIS DOCUMENT IS PROVIDED "AS IS," AND COPYRIGHT HOLDERS MAKE NO
REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT
LIMITED TO, WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, NON-INFRINGEMENT, OR TITLE; THAT THE CONTENTS OF THE DOCUMENT ARE
SUITABLE FOR ANY PURPOSE; NOR THAT THE IMPLEMENTATION OF SUCH CONTENTS
WILL NOT INFRINGE ANY THIRD PARTY PATENTS, COPYRIGHTS, TRADEMARKS OR

OTHER RIGHTS.

COPYRIGHT HOLDERS WILL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF ANY USE OF THE DOCUMENT OR THE
PERFORMANCE OR IMPLEMENTATION OF THE CONTENTS THEREOF.

The name and trademarks of copyright holders may NOT be used in advertising or publicity pertaining to
this document or its contents without specific, written prior permission. Title to copyright in this
document will at all times remain with copyright holders.

W3C® Software Copyright Notice andLicense

Note: This section is a copy of thW#3C® Software Copyright Notice and License and could be found at
[http:/imvww.w3.org/Consortium/Legal/2002/copyright-software-2002[1231

Copyright © 2003World Wide Web Consortium] (Massachusetts Institute ofTechnology [European
[Research Consortium for Informatics andMathematicg [Keio University). All Rights Reserved.

http://www.w3.org/Consortium/Legal/2002/copyright-software-20021231

This work (and included software, documentation such as READMES, or other related items) is being
provided by the copyright holders under the following license. By obtaining, using and/or copying this
work, you (the licensee) agree that you have read, understood, and will comply with the following terms
and conditions.

Permission to copy, modify, and distribute this software and its documentation, with or without
moadification, for any purpose and without fee or royalty is hereby granted, provided that you include the
following on ALL copies of the software and documentation or portions thereof, including modifications:

1. The full text of this NOTICE in a location viewable to users of the redistributed or derivative work.

2. Any pre-existing intellectual property disclaimers, notices, or terms and conditions. If none exist, the
(W3d®™ Short SoftwaréNoticg[p.9] should be included (hypertext is preferred, text is permitted)
within the body of any redistributed or derivative code.

3. Notice of any changes or maodifications to the files, including the date changes were made. (We
recommend you provide URIs to the location from which the code is derived.)
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THIS SOFTWARE AND DOCUMENTATION IS PROVIDED "AS IS," AND COPYRIGHT
HOLDERS MAKE NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO, WARRANTIES OF MERCHANTABILITY OR FITNESS FOR
ANY PARTICULAR PURPOSE OR THAT THE USE OF THE SOFTWARE OR DOCUMENTATION
WILL NOT INFRINGE ANY THIRD PARTY PATENTS, COPYRIGHTS, TRADEMARKS OR
OTHER RIGHTS.

COPYRIGHT HOLDERS WILL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL OR
CONSEQUENTIAL DAMAGES ARISING OUT OF ANY USE OF THE SOFTWARE OR
DOCUMENTATION.

The name and trademarks of copyright holders may NOT be used in advertising or publicity pertaining to
the software without specific, written prior permission. Title to copyright in this software and any
associated documentation will at all times remain with copyright holders.

W3C® Short SoftwareNotice

Note: This section is a copy of th3C® Short Software Notice and could be found at
|http://Iwww.w3.org/Consortium/Legal/2002/copyright-software-short-notice-20021231

Copyright © 2003[World Wide Web Consortium] (Massachuseitts Institute offechnology [Europear]
[Research Consortium for Informatics andMathematicg [Keio University). All Rights Reserved.

Copyright © [$date-of-softwar@orld Wide WebConsortiunp (Massachusetts Institute déchnology
[European Research Consortium for InformaticsMathematicgKeio University). All Rights Reserved.
This work is distributed under th&3C® Software License [1] in the hope that it will be useful, but
WITHOUT ANY WARRANTY; without even the implied warranty of MERCHANTABILITY or
FITNESS FOR A PARTICULAR PURPOSE.
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What is the Document ObjectModel?

Editors
Philippe Le Hégaret, W3C
Lauren Wood, SoftQuad Software Inc. (for DOM Level 2)
Jonathan Robie, Texcel (for DOM Levil

Introduction

The Document Object Model (DOM) is an application programming inte(fse[p.201] ) for valid

[HTML][p.202 and well-forme@ML][p.204 documents. It defines the logical structure of documents

and the way a document is accessed and manipulated. In the DOM specification, the term "document” is
used in the broad sense - increasingly, XML is being used as a way of representing many different kinds

of information that may be stored in diverse systems, and much of this would traditionally be seen as data
rather than as documents. Nevertheless, XML presents this data as documents, and the DOM may be used
to manage thidata.

With the Document Object Model, programmers can build documents, navigate their structure, and add,
modify, or delete elements and content. Anything found in an HTML or XML document can be accessed,
changed, deleted, or added using the Document Object Model, with a few exceptions - in particular, the

DOM [interfacep.202 for the XML internal and external subsets have not yet bpedified.

As a W3C specification, one important objective for the Document Object Model is to provide a standard
programming interface that can be used in a wide variety of environmeifagglicationip.201] . The

DOM is designed to be used with any programming language. In order to provide a precise,
language-independent specification of the DOM interfaces, we have chosen to define the specifications in
Object Management Group (OMG) IDDMG IDL], as defined in the CORBA 2.3.1 specification

[CORBA. In addition to the OMG IDL specification, we prov{@amguageinding$[p.203 for Java

[Bavd and ECMAScripfECMAScripj (an industry-standard scripting language based on JavaScript
[BavaScrigtand JScripflJScripk). Because of language binding restrictions, a mapping has to be applied
between the OMG IDL and the programming language in used. For example, while the DOM uses IDL
attributes in the definition of interfaces, Java does not allow interfaces to catttiiates:

/I example 1: removing the first child of an element using ECMAScript
mySecondTrElement.removeChild(mySecondTrElement.firstChild);

/I example 2: removing the first child of an element using Java
mySecondTrElement.removeChild(mySecondTrElement.getFirstChild());

Note: OMG IDL is used only as a language-independent and implementation-neutral way to specify
interfacelp.202 . Various other IDLs could have been ugfdOM], [JavalDL], [MIDL], ...). In

general, IDLs are designed for specific computing environments. The Document Object Model can be
implemented in any computing environment, and does not require the object binding runtimes generally
associated with such IDLs.
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What the Document Object Model is

What the Document Object Modelis

The DOM is a programmirfdP1|[p.201] for documents. It is based on an object structure that closely
resembles the structure of the documerfisodel$p.203 . For instance, consider this table, taken from
an XHTML document:

<table>
<tbody>
<tr>
<td>Shady Grove</td>
<td>Aeolian</td>
</tr>
<tr>
<td>Over the River, Charlie</td>
<td>Dorian</td>
</tr>
</tbody>
</table>

A graphical representation of the DOM of the example table, with whitespaces in element content (often
abusively called "ignorable whitespace") removed, is:

<table >
L 8
<thody >
il .
ir> <ire»
X - Al P .. ! P
<ld> <ld> <ld> <ld>
Y ¥ ¥ Y
Shady Grove Aenlian Over the river, Darian
Charlie

Figure: graphical representation of the DOM of the exaniglde [SVG 1.0version

An example of DOM manipulation using ECMAScript would be:

/I access the tbody element from the table element
var myTbodyElement = myTableElement.firstChild;

/I access its second tr element
/I The list of children starts at 0 (and not 1).
var mySecondTrElement = myThodyElement.childNodes[1];

/I remove its first td element

12



What the Document Object Model is not

mySecondTrElement.removeChild(mySecondTrElement.firstChild);

/I change the text content of the remaining td element
mySecondTrElement.firstChild.firstChild.data = "Peter";

In the DOM, documents have a logical structure which is very much like a tree; to be more precise, which
is like a "forest" or "grove"”, which can contain more than one tree. Each document contains zero or one
doctype nodes, one document element node, and zero or more comments or processing instructions; the
document element serves as the root of the element tree for the document. However, the DOM does not
specify that documents must ibeplementedis a tree or a grove, nor does it specify how the relationships
among objects be implemented. The DOM is a logical model that may be implemented in any convenient
manner. In this specification, we use the tstracturemodelto describe the tree-like representation of a
document. We also use the term "tree" when referring to the arrangement of those information items
which can be reached by using "tree-walking" methods; (this does not include attributes). One important
property of DOM structure modelsssructuralisomorphismif any two Document Object Model
implementations are used to create a representation of the same document, they will create the same
structure model, in accordance with the XML Information[B&4L Information sej.

Note: There may be some variations depending on the parser being used to build the DOM. For instance,
the DOM may not contain white spaces in element content if the parser dibesnds

The name "Document Object Model" was chosen because itjab@ttmode][p.203 " in the traditional

object oriented design sense: documents are modeled using objects, and the model encompasses not only
the structure of a document, but also the behavior of a document and the objects of which it is composed.
In other words, the nodes in the above diagram do not represent a data structure, they represent objects,
which have functions and identity. As an object model, the Dd¥vitifies:

e the interfaces and objects used to represent and manipulate a document
® the semantics of these interfaces and objects - including both behavior and attributes
e the relationships and collaborations among these interfacesbprats

The structure of SGML documents has traditionally been represented by an [lags
not by an object model. In an abstjdatamode][p.201] , the model is centered around the data. In object
oriented programming languages, the data itself is encapsulated in objects that hide the data, protecting it
from direct external manipulation. The functions associated with these objects determine how the objects
may be manipulated, and they are part of the objectel.

What the Document Object Model isnot

This section is designed to give a more precise understanding of the DOM by distinguishing it from other
systems that may seem to be like

e The Document Object Model is not a binary specification. DOM programs written in the same
language binding will be source code compatible across platforms, but the DOM does not define any
form of binary interoperability.

e The Document Object Model is not a way of persisting objects to XML or HTML. Instead of
specifying how objects may be represented in XML, the DOM specifies how XML and HTML
documents are represented as objects, so that they may be used in object oriented programs.

13



Where the Document Object Model came from

e The Document Object Model is not a set of data structures; ifdbjaatmode][p.203 that specifies
interfaces. Although this document contains diagrams showing parent/child relationships, these are
logical relationships defined by the programming interfaces, not representations of any particular
internal data structures.

e The Document Object Model does not define what information in a document is relevant or how
information in a document is structured. For XML, this is specified by the XML Information Set
[XML Information sej. The DOM is simply af\PI|[p.201] to this information set.

e The Document Object Model, despite its name, is not a competitor to the Component Object Model
[COM]. COM, like CORBA, is a language independent way to specify interfaces and objects; the
DOM is a set of interfaces and objects designed for managing HTML and XML documents. The
DOM may be implemented using language-independent systems like COM or CORBA, it may also
be implemented using language-specific bindings like the Java or ECMAScript bindings specified in
thisdocument.

Where the Document Object Model camdrom

The DOM originated as a specification to allow JavaScript scripts and Java programs to be portable
among Web browsers. "Dynamic HTML" was the immediate ancestor of the Document Object Model,

and it was originally thought of largely in terms of browsers. However, when the DOM Working Group

was formed at W3C, it was also joined by vendors in other domains, including HTML or XML editors and
document repositories. Several of these vendors had worked with SGML before XML was developed; as a
result, the DOM has been influenced by SGML Groves and the HyTime standard. Some of these vendors
had also developed their own object models for documents in order to provide an APl for SGML/XML
editors or document repositories, and these object models have also influerizg@ithe

Entities and the DOM Core

In the fundamental DOM interfaces, there are no objects representing entities. Numeric character
references, and references to the pre-defined entities in HTML and XML, are replaced by the single
character that makes up the entity's replacement. For example, in:

<p>This is a dog &amp; a cat</p>

the "&amp;" will be replaced by the character "&", and the text in the P element will form a single
continuous sequence of characters. Since numeric character references and pre-defined entities are not
recognized as such in CDATA sections, or in the SCRIPT and STYLE elements in HTML, they are not
replaced by the single character they appear to refer to. If the example above were enclosed in a CDATA
section, the "&amp;" would not be replaced by "&"; neither would the <p> be recognized as a start tag.
The representation of general entities, both internal and external, are defined within the extended (XML)
interfaces dDocument Object ModeTorg([p.19] .

Note: When a DOM representation of a document is serialized as XML or HTML text, applications will
need to check each character in text data to see if it needs to be escaped using a numeric or pre-defined
entity. Failing to do so could result in invalid HTML or XML. Algoplementationgp.202 should be

aware of the fact that serialization into a character encoding ("charset") that does not fully cover ISO
10646 may fail if there are characters in markup or CDATA sections that are not preseehicotiag.

14



DOM Architecture

DOM Architecture

The DOM specifications provide a set of APIs that forms the DOM API. Each DOM specification defines
one or more modules and each module is associated with one feature name. For example, the DOM Core
specification (this specification) defines two modules:

® The Core module, which contains the fundamental interfaces that must be implemented by all DOM
conformant implementations, is associated with the feature name "Core";

e The XML module, which contains the interfaces that must be implemented by all conformant XML
1.0[XML 1.G (and higher) DOM implementations, is associated with the feature name "XML".

The following representation contains all DOM modules, represented using their feature names, defined
along the DOM specifications:

Figure: A view of the DOMrchitectureSVG 1.0versior

A DOM implementation can then implement one (i.e. only the Core module) or more modules depending
on the host application. A Web user agent is very likely to implement the "MouseEvents" module, while a
server-side application will have no use of this module and will probably not implement it.
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Conformance

Conformance

This section explains the different levels of conformance to DOM Level 3. DOM Level 3 consists of 16
modules. It is possible to conform to DOM Level 3, or to a DOM Level 3 module.

An implementation is DOM Level 3 conformant if it supports the Core module defined in this document
(segrundamental Interfaces: Caredulg[p.28] ). An implementation conforms to a DOM Level 3
modaule if it supports all the interfaces for that module and the associated semantics.

Here is the complete list of DOM Level 3.0 modules and the features used by them. Feature names are
case-insensitive.

Core module
defines the featuf&Core][p.28] .
XML module

Defines the featu [p.10§ .

Events module

defines the featuf&Eventslin [DOM Level 3Events.
User interface Events module

defines the featufdJIEventstin [DOM Level 3Event$.
Mouse Events module

defines the featuf@MouseEventsin [DOM Level 3Event$.
Text Events module

defines the featuf&lextEventd'In [DOM Level 3Events.
Keyboard Events module

defines the featuf&eyboardEventsn [DOM Level 3Events.
Mutation Events module

defines the featuf@MutationEvents'in [DOM Level 3Event$.
Mutation name Events module

defines the featuf@MutationNameEventgh [DOM Level 3Events.
HTML Events module

defines the featufdHTMLEvents|in [DOM Level 3Event§.
Load and Save module

defines the featufd.Sin [DOM Level 3 Load an&avé.
Asynchronous load module

defines the featufdS-Async|in [DOM Level 3 Load an&avé.
DocumentLS module

defines the featufdocumentLS'In [DOM Level 3 Load an&avé.
ElementLS module

defines the featurtElementLS'in [DOM Level 3 Load an&avé.
Validation module

defines the featur&/alidation" in [DOM Level 3Validatior.
XPath module

defines the featur&Path"in [DOM Level 3XPatH.
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DOM Interfaces and DOM Implementations

A DOM implementation must not retutrue to the

DOMImplementation.hasFeature(feature, version)  [p.37] method[p.203 of the
DOMImplementation  [p.34] interface for that feature unless the implementation conforms to that
module. Therersion number for all features used in DOM Level 3.039"

DOM Interfaces and DOM Implementations

The DOM specifies interfaces which may be used to manage XML or HTML documents. It is important

to realize that these interfaces are an abstraction - much like "abstract base classes” in C++, they are a
means of specifying a way to access and manipulate an application's internal representation of a
document. Interfaces do not imply a particular concrete implementation. Each DOM application is free to
maintain documents in any convenient representation, as long as the interfaces shown in this specification
are supported. Some DOM implementations will be existing programs that use the DOM interfaces to
access software written long before the DOM specification existed. Therefore, the DOM is designed to
avoid implementation dependenciesparticular,

1. Attributes defined in the IDL do not imply concrete objects which must have specific data members -
in the language bindings, they are translated to a pair of get()/set() functions, not to a data member.
Read-only attributes have only a get() function in the language bindings.

2. DOM applications may provide additional interfaces and objects not found in this specification and
still be considered DOM conformant.

3. Because we specify interfaces and not the actual objects that are to be created, the DOM cannot know
what constructors to call for an implementation. In general, DOM users call the createX() methods on
the Document class to create document structures, and DOM implementations create their own
internal representations of these structures in their implementations of the createX() functions.

The Level 2 interfaces were extended to provide both Level 2 and Level 3 functionality.

DOM implementations in languages other than Java or ECMAScript may choose bindings that are
appropriate and natural for their language and run time environment. For example, some systems may
need to create a Document3 class which inherits from a Document class and contains the new methods
and attributes.

DOM Level 3 does not specify multithreadinmgechanisms.
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1. Document Object Model Core

1. Document Object ModelCore

Editors
Arnaud Le Hors, IBM
Philippe Le Hégaret, W3C
Gavin Nicol, Inso EPS (for DOM Level 1)
Lauren Wood, SoftQuad, Inc. (for DOM Level 1)
Mike Champion, Arbortext and Software AG (for DOM Level 1 from November 20, 1997)
Steve Byrne, JavaSoft (for DOM Level 1 until November1987)

This specification defines a set of objects and interfaces for accessing and manipulating document objects.
The functionality specified (th€ore functionality) is sufficient to allow software developers and web

script authors to access and manipulate parsed HFMML 4.01] and XML [XML 1.0] content inside
conforming products. The DOM CoA®I [p.201] also allows creation and population dbacument

[p-38] object using only DOM API calls. A solution for loadindpacument and saving it persistently is
proposed ifDOM Level 3 Load an&davd.

1.1 Overview of the DOM Corelnterfaces

1.1.1The DOM Structure Model

The DOM presents documents as a hierarchyanfe [p.52] objects that also implement other, more
specialized interfaces. Some types of nodes maydtaki{p.201 nodes of various types, and others are
leaf nodes that cannot have anything below them in the document structure. For XML and HTML, the
node types, and which node types they may have as children, are as follows:

® Document [p.38] -- Element [p.81] (maximum of one)Processinginstruction [p.117,
Comment[p.95] , DocumentType [p.109 (maximum of one)
® DocumentFragment [p.37] -- Element [p.8]1] , Processinglnstruction [p.117,

Comment[p.95] , Text [p.92] , CDATASection [p.10§ , EntityReference [p.117
e DocumentType [p.109 -- no children
® EntityReference [p.117 -- Element [p.81], Processinginstruction [p.117 ,
Comment[p.95] , Text [p.92] , CDATASection [p.10§ , EntityReference
Element [p.8]] -- Element , Text [p.92] , Comment[p.95] , Processinglnstruction
[p.117 , CDATASection [p.10§ , EntityReference [p-112
Attr  [p.77] -- Text [p.92] , EntityReference [p.112
ProcessinglInstruction [p.112 -- no children
Comment[p.95] -- no children
Text [p.92] -- no children
CDATASection [p.10§ -- no children

Entity [p.117 -- Element [p.81], Processinginstruction [p-112 , Comment[p.99 ,
Text [p.92] , CDATASection [p.10§ , EntityReference [p.112

Notation [p.11Q -- nochildren
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1.1.2 Memory Management

The DOM also specifiesidodeList [p.68] interface to handle ordered listshddes [p.52] , such as
the children of &Node [p.52] , or theelementgp.202 returned by the
Element.getElementsByTagNameNS(namespaceURI, localName) [p.84] method, and also
aNamedNodeMap[p.69] interface to handle unordered sets of nodes referenced by their name attribute,
such as the attributes of Bfement [p.81] . NodeList [