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Lecture 5: DOM 

In which we examine some of the features and uses of the Document Object Model 

1. Overview 

W3C define a Document Object Model that describes mechanisms for accessing XML 

documents. The interface is intended to be language and platform independent. 

There exist implementations of DOM for all the popular languages. We will focus on 

JavaScript, also known as ECMA script also known as JScript. 

2. JavaScript 

JavaScript is a programming language that is supported by most browsers. Like a Java 

Applets a JavaScript program runs within a "sandbox" – this means it cannot access the 

local disk for example. 

Some useful JavaScript features: 

document.write('Hello world'); 

The document object refers to the current HTML page that the script is in. We can add text 

to the current document using the write method of this object. 

alert('Hello world'); 

This routine generates a "pop-up" dialog box. It is mostly useful for debugging. 
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3. The Element 

An element represents one node of an XML document. We might write the following in 

JavaScript: 

Consider the XML document: 

<?xml version="1.0" encoding="UTF-8" ?>  

<stock andrew="was here"> 

  <item price="50" legend="Pr-Burger" BarCode="E1" />  

  <item price="15" legend="Crisp S+V" BarCode="E5" />  

  <item price="15" legend="Crisp C+O" BarCode="E6" />  

  <item price="50" legend="Flat Cola" BarCode="E7" />  

</stock> 

3.1 Components of an element 

Without worrying about how the xmlDoc is loaded just yet we can consider the code: 

<script> 

var e = xmlDoc.documentElement; 

alert(e.tagName); 

alert(e.getAttribute('andrew')); 

alert(e.getAttribute('gordon')); 

</script> 

4. The Node 

The node object is the super class of the element object (that is an element also as all of 

the following properties). 

Each node exists within a tree. Each node may have children and a parent. We can access 

these using methods such: 

NodeName  This property is of type String.  

nodeValue  This property is of type String.  

nodeType  This property is of type short.  

parentNode  This property is of type Node.  

childNodes  This property is of type NodeList.  

firstChild  This property is of type Node.  

lastChild  This property is of type Node.  

previousSibling  This property is of type Node.  

nextSibling  This property is of type Node.  

attributes  This property is of type NamedNodeMap.  
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5. Using nextSibling to iterate 

We can use the nextSibling method to iterate over a particular node. 

Suppose that we want to calculate the sum of the prices of our stock node: 

 

var n = xmlDoc.documentElement.firstChild; 

var tot = 0; 

while (n) { 

  tot = tot + n.getAttribute('price'); 

  n = n.nextSibling; 

} 

document.write("Total price is: " + tot); 

document.write("<hr>JavaScript processing complete."); 

We might expect this to give 

Total price is: 130  
 

 

In fact it gives: 

Total price is: 050151550  
 

Either way we are clearly looping over all of the sub-nodes of the stock node. 

6. Using an array to iterate over the children 

DOM permits an array of nodes to be returned. We can achieve the same as above using 

the code: 

var a = xmlDoc.documentElement.childNodes; 

var tot = 0; 

for (var i=0;i<a.length; i++){ 

  tot = tot + a[i].getAttribute('price'); 

  } 

document.write("Total of price: " + tot); 

document.write("<hr>JavaScript processing complete."); 

Because the syntax for arrays is different in different languages DOM does not attempt to 

specify how to get to particular indexes. 
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7. On standards 

The DOM standard is an attempt to be language independent and operating system 

independent. Attempts to achieve such standards can be undermined by several factors: 

Attempts at setting 

standards: 

Successes and failures 

 

SQL 

 

 

 

ODBC 

 

 

 

HTML 

 

 

 

 

 

 

 

 

 

 

Common ways in which standards are undermined: 

Problem Causes 

Failure to comply 

e.g. MySQL does 

not support 

referential integrity 

 

Additions to the 

standard 

e.g.  

 

Variations 
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8. Sample Application 

This function returns data from the server and updates the screen: 

 

function updateFromServer(){ 

  if (!module) 

    module=document.getElementById("module").value; 

  params =  "module="+module+ 

           "&day="+currentDay+ 

           "&week="+currentWeek+ 

           "&time="+ currentTimeFmt + 

           "&rnd="+Date(); 

  http.open("GET","getAllAttend.php?"+params,true); 

  http.onreadystatechange = function(){ 

    if (http.readyState==4){ 

     if (http.status==200){ 

      var resp; 

      try { 

        resp = http.responseXML; 

      }catch (err){ 

        alert('JSON Error'+err+'\n'+http.responseText); 

        return; 

      } 

      showNewState(resp); 

      } 

    else 

      alert(http.responseText) 

    } 

  } 

  http.send(null); 

} 

The function showNewState is as follows: 

function showNewState(ns){ 

  var divs = document.getElementsByTagName("td"); 

  for (var i=0;i<divs.length;i++) 

    if (divs[i].getAttribute('id') && 

        divs[i].getAttribute('id').substring(0,1)=="s"){ 

      var m = divs[i].getAttribute('id').substring(1,9); 

      if (ns[m]) 

        divs[i].innerHTML="X"; 

      else 

        divs[i].innerHTML = "\&nbsp;"; 

    } 

} 
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End of unit summary 

 

DOM allow access to XML documents 

 

These documents are trees 

 

DOM is language and operating system indendent 

 

Recursive code includes routines that call themselves 

 

Event-based parsers such as SAX operate allow the document to be processed 

as it loads. 

References: 

JavaScript Language: 

http://developer.netscape.com/docs/manuals/js/core/jsref15/contents.html 

W3 is the definitive source: 

http://www.w3.org/TR/1998/REC-DOM-Level-1-19981001/ecma-script-language-

binding.html 

Importing XML into Netscape or IE: 

http://www.xs4all.nl/~ppk/js/importxml.html 
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http://www.w3.org/TR/1998/REC-DOM-Level-1-19981001/java-language-binding.html 

Appendix D: Java Language Binding 

public abstract class DOMException extends RuntimeException { 

  public DOMException(short code, String message) { 

     super(message); 

     this.code = code; 

  } 

  public short   code; 

  // ExceptionCode 

  public static final short           INDEX_SIZE_ERR       = 1; 

  public static final short           DOMSTRING_SIZE_ERR   = 2; 

  public static final short           HIERARCHY_REQUEST_ERR = 3; 

  public static final short           WRONG_DOCUMENT_ERR   = 4; 

  public static final short           INVALID_CHARACTER_ERR = 5; 

  public static final short           NO_DATA_ALLOWED_ERR  = 6; 

  public static final short           NO_MODIFICATION_ALLOWED_ERR = 7; 

  public static final short           NOT_FOUND_ERR        = 8; 

  public static final short           NOT_SUPPORTED_ERR    = 9; 

  public static final short           INUSE_ATTRIBUTE_ERR  = 10; 

 

} 

 

// ExceptionCode 

public static final short           INDEX_SIZE_ERR       = 1; 

public static final short           DOMSTRING_SIZE_ERR   = 2; 

public static final short           HIERARCHY_REQUEST_ERR = 3; 

public static final short           WRONG_DOCUMENT_ERR   = 4; 

public static final short           INVALID_CHARACTER_ERR = 5; 

public static final short           NO_DATA_ALLOWED_ERR  = 6; 

public static final short           NO_MODIFICATION_ALLOWED_ERR = 7; 

public static final short           NOT_FOUND_ERR        = 8; 

public static final short           NOT_SUPPORTED_ERR    = 9; 

public static final short           INUSE_ATTRIBUTE_ERR  = 10; 

 

} 

 

public interface DOMImplementation { 

  public boolean            hasFeature(String feature,  

                                       String version); 

} 

 

public interface DocumentFragment extends Node { 

} 

 

public interface Document extends Node { 

  public DocumentType       getDoctype(); 

  public DOMImplementation  getImplementation(); 

  public Element            getDocumentElement(); 

  public Element            createElement(String tagName) 

                                          throws DOMException; 

  public DocumentFragment   createDocumentFragment(); 

  public Text               createTextNode(String data); 

  public Comment            createComment(String data); 

  public CDATASection       createCDATASection(String data) 

                                               throws DOMException; 
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  public ProcessingInstruction createProcessingInstruction(String 

target,  

                                                           String data) 

                                                           throws 

DOMException; 

  public Attr               createAttribute(String name) 

                                            throws DOMException; 

  public EntityReference    createEntityReference(String name) 

                                                  throws DOMException; 

  public NodeList           getElementsByTagName(String tagname); 

} 

 

public interface Node { 

  // NodeType 

  public static final short           ELEMENT_NODE         = 1; 

  public static final short           ATTRIBUTE_NODE       = 2; 

  public static final short           TEXT_NODE            = 3; 

  public static final short           CDATA_SECTION_NODE   = 4; 

  public static final short           ENTITY_REFERENCE_NODE = 5; 

  public static final short           ENTITY_NODE          = 6; 

  public static final short           PROCESSING_INSTRUCTION_NODE = 7; 

  public static final short           COMMENT_NODE         = 8; 

  public static final short           DOCUMENT_NODE        = 9; 

  public static final short           DOCUMENT_TYPE_NODE   = 10; 

  public static final short           DOCUMENT_FRAGMENT_NODE = 11; 

  public static final short           NOTATION_NODE        = 12; 

 

  public String             getNodeName(); 

  public String             getNodeValue() 

                                                 throws DOMException; 

  public void               setNodeValue(String nodeValue) 

                                                 throws DOMException; 

  public short              getNodeType(); 

  public Node               getParentNode(); 

  public NodeList           getChildNodes(); 

  public Node               getFirstChild(); 

  public Node               getLastChild(); 

  public Node               getPreviousSibling(); 

  public Node               getNextSibling(); 

  public NamedNodeMap       getAttributes(); 

  public Document           getOwnerDocument(); 

  public Node               insertBefore(Node newChild,  

                                         Node refChild) 

                                         throws DOMException; 

  public Node               replaceChild(Node newChild,  

                                         Node oldChild) 

                                         throws DOMException; 

  public Node               removeChild(Node oldChild) 

                                        throws DOMException; 

  public Node               appendChild(Node newChild) 

                                        throws DOMException; 

  public boolean            hasChildNodes(); 

  public Node               cloneNode(boolean deep); 

} 

 

public interface NodeList { 

  public Node               item(int index); 
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  public int                getLength(); 

} 

 

public interface NamedNodeMap { 

  public Node               getNamedItem(String name); 

  public Node               setNamedItem(Node arg) 

                                         throws DOMException; 

  public Node               removeNamedItem(String name) 

                                            throws DOMException; 

  public Node               item(int index); 

  public int                getLength(); 

} 

 

public interface CharacterData extends Node { 

  public String             getData() 

                                 throws DOMException; 

  public void               setData(String data) 

                                 throws DOMException; 

  public int                getLength(); 

  public String             substringData(int offset,  

                                          int count) 

                                          throws DOMException; 

  public void               appendData(String arg) 

                                       throws DOMException; 

  public void               insertData(int offset,  

                                       String arg) 

                                       throws DOMException; 

  public void               deleteData(int offset,  

                                       int count) 

                                       throws DOMException; 

  public void               replaceData(int offset,  

                                        int count,  

                                        String arg) 

                                        throws DOMException; 

} 

 

public interface Attr extends Node { 

  public String             getName(); 

  public boolean            getSpecified(); 

  public String             getValue(); 

  public void               setValue(String value); 

} 

 

public interface Element extends Node { 

  public String             getTagName(); 

  public String             getAttribute(String name); 

  public void               setAttribute(String name,  

                                         String value) 

                                         throws DOMException; 

  public void               removeAttribute(String name) 

                                            throws DOMException; 

  public Attr               getAttributeNode(String name); 

  public Attr               setAttributeNode(Attr newAttr) 

                                             throws DOMException; 

  public Attr               removeAttributeNode(Attr oldAttr) 

                                                throws DOMException; 

  public NodeList           getElementsByTagName(String name); 
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  public void               normalize(); 

} 

 

public interface Text extends CharacterData { 

  public Text               splitText(int offset) 

                                      throws DOMException; 

} 

 

public interface Comment extends CharacterData { 

} 

 

public interface CDATASection extends Text { 

} 

 

public interface DocumentType extends Node { 

  public String             getName(); 

  public NamedNodeMap       getEntities(); 

  public NamedNodeMap       getNotations(); 

} 

 

public interface Notation extends Node { 

  public String             getPublicId(); 

  public String             getSystemId(); 

} 

 

public interface Entity extends Node { 

  public String             getPublicId(); 

  public String             getSystemId(); 

  public String             getNotationName(); 

} 

 

public interface EntityReference extends Node { 

} 

 

public interface ProcessingInstruction extends Node { 

  public String             getTarget(); 

  public String             getData(); 

  public void               setData(String data) 

                                      throws DOMException; 

} 

 

 


