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 XML is a portable, widely supported, open 
(i.e., nonproprietary) technology for data 
storage and exchange 
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 XML permits document authors to create markup for virtually 
any type of information 
 Can create entirely new markup languages that describe specific types of data, 

including mathematical formulas, chemical molecular structures, music and recipes 

 XML describes data in a way that human beings can 
understand and computers can process.  

 An XML parser is responsible for identifying components of 
XML documents (typically files with the .xml extension) and 
then storing those components in a data structure for 
manipulation 

 An XML document can reference a Document Type Definition 
(DTD) or schema that defines the document’s proper 
structure 

 An XML document that conforms to a DTD/schema (i.e., has 
the appropriate structure) is valid 

 If an XML parser (validating or non-validating) can process an 
XML document successfully, that XML document is well-
formed 
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 An XML document begins with an optional XML declaration, 
which identifies the document as an XML document. The 
version attribute specifies the version of XML syntax used in 
the document. 

 XML comments begin with <!-- and end with --> 

 An XML document contains text that represents its content 
(i.e., data) and elements that specify its structure. XML 
documents delimit an element with start and end tags 

 The root element of an XML document encompasses all its 
other elements 

 XML element names can be of any length and can contain 
letters, digits, underscores, hyphens and periods 
 Must begin with either a letter or an underscore, and they should not begin with 

“xml” in any combination of uppercase and lowercase letters, as this is reserved for 
use in the XML standards 
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 When a user loads an XML document in a browser, 
a parser parses the document, and the browser 
uses a style sheet to format the data for display 

 Google Chrome places a down arrow and right 
arrow next to every container element; they’re not 
part of the XML document.  
 down arrow indicates that the browser is displaying the 

container element’s child elements 
 clicking the right arrow next to an element expands that 

element 
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 XML namespaces provide a means for document authors to 
prevent naming collisions 

 Each namespace prefix is bound to a uniform resource 
identifier (URI) that uniquely identifies the namespace 
 A URI is a series of characters that differentiate names 
 Document authors create their own namespace prefixes 
 Any name can be used as a namespace prefix, but the namespace prefix xml is 

reserved for use in XML standards 

 To eliminate the need to place a namespace prefix in each 
element, authors can specify a default namespace for an 
element and its children 
 We declare a default namespace using keyword xmlns with a URI (Uniform Resource 

Identifier) as its value 

 Document authors commonly use URLs (Uniform Resource 
Locators) for URIs, because domain names (e.g., deitel.com) 
in URLs must be unique 

25 

©1992-2012 by Pearson Education, Inc. 

All Rights Reserved. 



©1992-2012 by Pearson Education, Inc. All 

Rights Reserved. 26 



©1992-2012 by Pearson Education, Inc. All 

Rights Reserved. 27 



©1992-2012 by Pearson Education, Inc. All 

Rights Reserved. 28 



 DTDs and schemas specify documents’ element 
types and attributes, and their relationships to one 
another 

 DTDs and schemas enable an XML parser to verify 
whether an XML document is valid (i.e., its 
elements contain the proper attributes and appear 
in the proper sequence) 

 A DTD expresses the set of rules for document 
structure using an EBNF (Extended Backus-Naur 
Form) grammar 

 In a DTD, an ELEMENT element type declaration 
defines the rules for an element. An ATTLIST 
attribute-list declaration defines attributes for a 
particular element 
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 Unlike DTDs 
 Schemas use use XML syntax not EBNF grammar 
 XML Schema documents can specify what type of data (e.g., numeric, text) an element 

can contain 

 An XML document that conforms to a schema document is 
schema valid 

 Two categories of types exist in XML Schema: simple types 
and complex types  
 Simple types cannot contain attributes or child elements; complex types can 

 Every simple type defines a restriction on an XML Schema-
defined schema type or on a user-defined type 

 Complex types can have either simple content or complex 
content 
 Both can contain attributes, but only complex content can contain child elements 

 Whereas complex types with simple content must extend or 
restrict some other existing type, complex types with 
complex content do not have this limitation 
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 Some XML vocabularies  
 MathML (Mathematical Markup Language) 
 Scalable Vector Graphics (SVG) 
 Wireless Markup Language (WML) 
 Extensible Business Reporting Language (XBRL) 
 Extensible User Interface Language (XUL) 
 Product Data Markup Language (PDML) 
 W3C XML Schema  
 Extensible Stylesheet Language (XSL) 

 MathML markup describes mathematical 
expressions for display 
 Divided into two types of markup—content markup and presentation 

markup 
 Content MathML allows programmers to write mathematical notation 

specific to different areas of mathematics 
 Presentation MathML is directed toward formatting and displaying 

mathematical notation 
 By convention, MathML files end with the .mml filename extension 
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 MathML document root node is the math element  
 Default namespace is http:// www.w3.org/1998/Math/MathML 

 mn element  
 marks up a number 

 mo element  
 marks up an operator 

 Entity reference &InvisibleTimes;  
 indicates a multiplication operation without explicit symbolic representation 

 msup element  
 represents a superscript 

 has two children—the expression to be superscripted (i.e., the base) and the 
superscript (i.e., the exponent) 

 Correspondingly, the msub element represents a subscript 

 To display variables, use identifier element mi 
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 mfrac element  
 displays a fraction 

 If either the numerator or the denominator contains more than one element, it must 
appear in an mrow element 

 mrow element  
 groups elements that are positioned horizontally in an expression 

 Entity reference &int;  
 represents the integral symbol 

 msubsup element  
 specifies the subscript and superscript of a symbol 

 Requires three child elements—an operator, the subscript expression and the 
superscript expression 

 msqrt element   
 represents a square-root expression 

 Entity reference &delta;  
 represents a lowercase delta symbol 
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 Convert XML into any text-based document 
 XSL documents have the extension .xsl 
 XPath  

 A string-based language of expressions used by XML and many of its related 
technologies for effectively and efficiently locating structures and data (such as 
specific elements and attributes) in XML documents 

 Used to locate parts of the source-tree document that match templates defined in an 
XSL style sheet. When a match occurs (i.e., a node matches a template), the matching 
template executes and adds its result to the result tree. When there are no more 
matches, XSLT has transformed the source tree into the result tree.  

 XSLT does not analyze every node of the source tree 
 it selectively navigates the source tree using XPath’s select and match attributes 

 For XSLT to function, the source tree must be properly 
structured 
 Schemas, DTDs and validating parsers can validate document structure before using 

XPath and XSLTs 

 XSL style sheets can be connected directly to an XML 
document by adding an xml:stylesheet processing 
instruction to the XML document 
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 Two tree structures are involved in transforming an XML 
document using XSLT 
 source tree (the document being transformed)  
 result tree (the result of the transformation) 

 XPath character / (a forward slash)  
 Selects the document root 
 In XPath, a leading forward slash specifies that we are using absolute addressing 
 An XPath expression with no beginning forward slash uses relative addressing 

 XSL element value-of  
 Retrieves an attribute’s value 
 The @ symbol specifies an attribute node 

 XSL node-set function name  
 Retrieves the current node’s element name 

 XSL node-set function text  
 Retrieves the text between an element’s start and end tags 

 The XPath expression //*  
 Selects all the nodes in an XML document 
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 Retrieving data from an XML document using 
traditional sequential file processing 
techniques is neither practical nor efficient 

 Some XML parsers store document data as 
tree structures in memory 
 This hierarchical tree structure is called a Document Object Model 

(DOM) tree, and an XML parser that creates this type of structure 
is known as a DOM parser 

 Each element name is represented by a node 
 A node that contains other nodes is called a parent node 
 A parent node can have many children, but a child node can have 

only one parent node 
 Nodes that are peers are called sibling nodes 
 A node’s descendant nodes include its children, its children’s 

children and so on 
 A node’s ancestor nodes include its parent, its parent’s parent and 

so on 
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 Many of the XML DOM capabilities are similar or identical to 
those of the HTML DOM 

 The DOM tree has a single root node, which contains all the 
other nodes in the document 

 XMLHttpRequest object 
 can be used to load an XML document.  
 Typically, such an object is used with Ajax to make asynchronous 

requests to a server—the topic of the next chapter.  

 XMLHttpRequest object’s open method is used to create a 
get request for an XML document at a specified URL. 

 The argument null to the send method indicates that no 
data is being sent to the server as part of this request.  

 nodeType property of a node 
 contains the type of the node 

 Nonbreaking spaces (&nbsp;)  
 spaces that the browser is not allowed to collapse or that can be used to keep 

words together. 
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 nodeName property of a node 
 Obtain the name of an element 

 childNodes list of a node 
 Nonzero if the currrent node has children 

 nodeValue property  
 Returns the value of an element 

 firstChild property of a node 
 Refers to the first child of a given node 

 lastChild property of a node 
 refers to the last child of a given node 

 nextSibling property of a node 
 refers to the next sibling in a list of children of a particular node.  

 previousSibling property of a node  
 refers to the current node’s previous sibling 

 parentNode property of a node  
 refers to the current node’s parent node 
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 Use XPath expressions to specify search 
criteria 

 When the user clicks the Get Matches button, 
the script applies the XPath expression to the 
XML DOM and displays the matching nodes.  
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