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Chapter 13

XML
This chapter has been typed in a draft mode and not formatted for publication.
Introduction
        Web pages use HTML to indicate formatting to a browser.  The web has become very popular in part because HTML is relatively simple and easy to use.  But HTML focuses on presentation making it hard to determine the information on a page.  XML (Extensible Markup Language) lets us devise our own tags to reflect the information content.  We can pass these standard XML files among various applications to transfer information from one program to another.  Java makes programs platform independent and XML makes data platform independent.  

        Objectives:

· Learn XML syntax.

· Use a DTD (Document Type Definition) to specify a valid XML type.

· Try a SAX (Simple API for XML) parser for processing XML files.

· Try DOM (Document Object Model) for processing XML files.

· Use XSLT to transform XML to other representations.

· Use SOAP and HTTP web services.
13.1  XML and Information
        We first illustrate the limitations of HTML for representing content and then introduce XML.

The Limitations of HTML

        With HTML we can easily format data for display, but the content is not easy to retrieve.  Figure 13.1 shows the web page displayed by the Internet Explorer browser given the HTML file of Figure 13.2.
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                          Figure 13.1   Listing the author's books

<html>

<title>Art's Page</title>

<ul>I have written

  <li> <em>Computing with Java</em>

  <li> <em>Objects to Components with the Java Platform</em>

  <li> <em>Internet Applications with the Java 2 Platform</em>

</html>

          Figure 13.2  The author.html file for the web page of Figure 13.1

        Most of the tags in Figure 13.2 refer to the display of the file. <ul> indicates and unordered list, while <li> specifies a list item.  A human reader might deduce quickly that a person named Art is listing books he has written, but the word "books" is never used.  A program processing this file would find it very difficult to determine its content.

        Moreover browsers accept many variations in HTML syntax.  In Figure 13.2 the end tag </ul> for the unordered list does not appear, and none of the list items have end tags </li>.  We could have omitted the <html> and </html> tags.  Permitting such variations in syntax makes it hard for programs to extract information from HTML files.

XML Syntax

        We can define our own XML tags to indicate the content.  For example we might rewrite (and expand) the HTML file of Figure 13.2 as the XML file of Figure 13.3.

<?xml version="1.0"?>

<!-- Books written by an author -->

<author>

  <name>

    <first> Art </first>

    <last> Gittleman </last>

  </name>

  <age> 39+   </age>

  <books> 

     <book type="text">

        <title full="false">Computing with Java</title>

        <edition> second </edition> 

        <copyright> 1998, 2001 </copyright>

        <isbn> 1-57676-023-5 </isbn>

     </book>

     <book type="text">

        <title>Objects to Components with the Java Platform</title>

        <edition> first </edition> 

        <copyright> 2000 </copyright>

        <isbn> 1-57676-035-9 </isbn>

     </book>

     <book type="text">

        <title>Internet Applications with the Java 2 Platform</title>

        <edition> first </edition> 

        <copyright> 2001 </copyright>

        <isbn> 1-57676-052-9 </isbn>

     </book>

  </books> 

</author>

Figure 13.3  The author.xml file

        Notice that the author.xml file of Figure 13.3 has content tags such as <author> and <book>, rather than formatting tags such as <li> and <em>.   The human reader finds it easy to read, and understandable.  More importantly, programs can easily find relevant information such as the copyright date or the ISBN number. 

        Each XML file starts with an optional prolog, which in Figure 13 is

 <?xml version="1.0"?>
XML comments use the same HTML syntax, as in 

<!-- Comments go here. -->
        Tags may have attributes.  For example the <book> tag in Figure 13.3 has the type attribute with value "text".  Attributes may be optional.  For example, the <title> tag has a full attribute that appears in one title, but not in others.    

        In order for programs to easily process XML the syntax rules are precise. 

· Each tag must have an end tag.

           For example, the <book> tag must have a </book> tag to mark the end 

           of the <book> element.  We place the content between the start and the 

           end tags.   A tag may be empty, meaning it has no content.  For example 

           in Figure 13.3 we might have used a <softcover> tag to indicate that a 

           book has a soft cover.  The correct form would be

                         <softcover></softcover>

           which may be abbreviated as

                         <softcover/>

· Tags must be nested.

           For example, If the start tag <title> occurs between <book> and 

           </book> then its end tag </title> must occur before </book>.

             Correct:      <book> … <title> … </title> … </book>

      Incorrect:    <book> … <title> … </book> … </title>

· Attribute values must be enclosed in quotes.

              Correct:      type = "text"
              Incorrect     type = text
A Document Type Definition 
        A well-formed XML document uses correct XML syntax.  A document that had an <author> tag without an </author> tag would not be well-formed.  However a well-formed document may not make sense.  For example the fragment

               <name>

                       <first> George </first>

                       <first> John </first>

                       <first> Mary </first>

                </name>

uses correct syntax, but does not look appropriate.  A name has three first entries and no last.

        We can use a Document Type Definition (DTD) to specify the form of a valid type of XML document.  A DTD specifies a markup language.  Various groups are developing standard markup languages for specialized applications.  Examples include Synchronized Multimedia Integration Language (SMIL), Mathematical Markup Language (MathML), and Scalable Vector Graphics (SVG).
        Figure 13.4 shows a DTD for the author type.

<!ELEMENT author (name, age?, books)>

<!ELEMENT name (first, last)>

<!ELEMENT first (#PCDATA)>

<!ELEMENT last (#PCDATA)>

<!ELEMENT age (#PCDATA)>

<!ELEMENT books (book+)>

<!ELEMENT book (title, edition?, copyright?, isbn?)>

<!ATTLIST book 

   type (text|trade) "text">

<!ELEMENT title (#PCDATA)>

<!ATTLIST title

   full (true|false) "true">

<!ELEMENT edition (#PCDATA)>

<!ELEMENT copyright (#PCDATA)>

<!ELEMENT isbn (#PCDATA)>

Figure 13.4  The author.dtd DTD 

        Before we look at the DTD syntax, we show the tree structure of the author type in Figure 13.5.  Because XML tags must nest, we can always diagram XML document structure in tree form.
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                          Figure 13.5  The tree structure of the author document type

        The ELEMENT declaration defines the structure of a tag.  The author type defines the author, name, first, last, age, books, book, title, edition, copyright, and isbn tags.  A tag may have nested tags, which we list, separated by commas, between parentheses.  The following symbols may be used

                     Symbol      Meaning         

                        ?             Zero or one occurrence

                        *             Zero or more occurrences

                        +             One or more occurrences

        The declaration 

             <!ELEMENT name (first, last)>
states that the name tag contains a first tag followed by a last tag.  The declaration

            <!ELEMENT author (name, age?, books)>
states that the author tag contains a name tag followed optionally by an age tag and then a books tag.  The declaration

            <!ELEMENT books (book+)>

states that the books tag contains one or more book tags.

        Some tags do not use any of the other tags of the author type.  For example,

               <!ELEMENT first (#PCDATA)>

states that the first tag consists of character data.     

        We used enumerations for the attribute values in the DTD of Figure 13.4.  The declaration

        <!ATTLIST book type (text|trade) "text">

specifies an attribute for the book element.  We could specify more than one in the same declaration.  The attribute name is type and its values must be chosen from text or trade.  The default is text.  We could have used the declaration

   <!ATTLIST book type CDATA "text">
which states that the attribute values are character data and the default is text, but that would allow any value for the attribute, rather than just text or trade.

Valid Documents
        A valid XML document follows the rules given in its DTD.  A document can be well-formed without being valid.  For example, the fragment

                <name>

                       <first> George </first>

                       <first> John </first>

                       <first> Mary </first>

                </name>

is not valid.  The rule for <name> specifies a single <first> followed by a single <last>.

        We now turn to the processing of XML documents.


Test Your Understanding

1.  Which of the following are well-formed XML documents?

     a. <author>

     <name>

       <first> Art </first>

       <last> Gittleman </last>

     </name> 

    </author>
     b.  <author>
              <name/> 

                  <first> Art </first>

        <last> Gittleman </last> 

    </author>
     c. <author/> 

2.  Which of the following are valid XML documents with respect to the DTD of 

     Figure 13.4?

     a. <author>

      <name>

        <first> Art </first>

        <last> Gittleman </last>

      </name> 

      <books> 

         <book>

           <title>Objects to Components with the Java 

                 Platform

           </title>

         </book>

      </books> 

    </author>

     b. <author>
           <name>

              <last> Gittleman </last>

           </name> 

           <age> 39++ </age>

           <books> 

              <book>

                <title>Objects to Components with the 

              Java Platform</title>

              </book>

          </books> 

        </author>

3.  Write an XML document for a record collection.  

4.  Write a DTD to define the type used in Exercise 3.

13.2.  SAX Processing

        SAX, Simple API for XML, lets us parse an XML document using an event model.  As the parser finds various portions of the document it calls specific methods.  In comparison with DOM, which we will study in the next section, it is more efficient because it does not build a memory representation of the document.  However, it traverses the document sequentially, not providing random access to elements.  The user may have to store earlier results to use when accessing later parts of the document, which can make programming more cumbersome than with DOM.

        The ContentHandler interface contains the methods that a SAX parser calls as it parses an XML document.  The ones we use are

           Method name                     Description 

           startDocument                 signals the start of the document

           endDocument                     signals the end of the document

           startElement                   signals the start of a tag

           endElement                       signals the end of a tag

           characters                       signals the occurrence of text 

To avoid having to implement all of the ContentHandler methods, we will extend the DefaultHandler adapter that implements the ContentHandler methods with empty bodies.  We only need to override the five methods we use.

Using a SAX Parser

        A parser can be validating or non-validating.  A non-validating parser checks for well-formed XML, but not for valid XML.  It does not need a DTD.  A validating parser uses the DTD to determine whether or not the document follows the rules the DTD specifies.  Of course, it also checks that the document is well-formed.

        For simplicity we shorten the author.xml file of Figure 13.3 to  authorSimple.xml shown in Figure 13.6.  The <name> element adds a <gender> attribute to show attribute processing.

<?xml version="1.0"?>

<!-- An author -->

<author>

  <name  gender = "male">

    <first> Art </first>

    <last> Gittleman </last>

  </name> 

</author>
Figure 13.6  authorSimple.xml
        Example 13.1 will use the SAX parser to identify the parts of an XML file.  Later we will use that information in more complex applications.  We will allow the user to choose whether to use a validating parser.  We use the parser provided by Sun, in the JAXP1.1 release.  This release supports SAX 2.0, which adds to SAX 1.0 to allow the use of namespaces.
  Java deprecated some of the earlier API so we will use the newer version even though we are not using namespaces.

        Because authorSimple.xml does not use a DTD, we will test it with a non-validating parser.   We use the command

javac Sax.java

to compile, and

java Sax authorSimple.xml false

to run.  The argument false selects a non-validating parser.  Figure 13.7 shows the result.

Start d:\book3\xml\authorSimple.xml

   Start element author

      Start element name

        Attributes gender male

         Start element first

           Art

         End element first

         Start element last

           Gittleman

         End element last

      End element name

   End element author

End d:\book3\xml\authorSimple.xml

Figure 13.7  The output from Example 13.1 on a well-formed XML file

        To show how the parser checks for a well-formed document, we omit the end tag </first> in the authorSimple.xml file of Figure 13.6 to form the authorSimpleError.xml file.  Figure 13.8 shows the result of parsing this file.

Start d:\book3\xml\authorSimpleError.xml

   Start element author

      Start element name

        Attributes gender male

         Start element first

            Art

            Start element last

                Gittleman

            End element last

org.xml.sax.SAXParseException: Expected "</first>" to terminate element starting on line 5.

   at org.apache.crimson.parser.Parser2.fatal(Parser2.java:3030)

   at org.apache.crimson.parser.Parser2.fatal(Parser2.java:3024)

   at org.apache.crimson.parser.Parser2.maybeElement(Parser2.java:1467)

   at org.apache.crimson.parser.Parser2.content(Parser2.java:1695)

   at org.apache.crimson.parser.Parser2.maybeElement(Parser2.java:1461)

   at org.apache.crimson.parser.Parser2.content(Parser2.java:1695)

   at org.apache.crimson.parser.Parser2.maybeElement(Parser2.java:1461)

   at org.apache.crimson.parser.Parser2.parseInternal(Parser2.java:499)

   at org.apache.crimson.parser.Parser2.parse(Parser2.java:304)

   at org.apache.crimson.parser.XMLReaderImpl.parse        

                                              (XMLReaderImpl.java:433)

     at Sax.main(Sax.java:52)

Figure 13.8  The output from Example 13.1 on authorSimpleError.xml
Example 13.1  Sax.java

/* Uses a SAX parser to identify the parts of an XML

 * file. The user specifies whether to use a validating parser.

 */

import org.xml.sax.Attributes;                               // Note 1

import org.xml.sax.helpers.DefaultHandler;

import org.xml.sax.helpers.ParserAdapter;

import javax.xml.parsers.SAXParserFactory;

import javax.xml.parsers.SAXParser;

public class Sax extends DefaultHandler {

  private int level = 0;                                     // Note 2

  private String spaces = "              ";                  // Note 3

  private String docName;

  public void characters(char[] ch, int start, int length){  // Note 4

    String s = new String(ch,start,length);

    s = s.trim();                                            // Note 5   

    if (!s.equals("")) 

      System.out.println

           (spaces.substring(0,level*3+2) + s);              // Note 6          

  } 

  public void endDocument() {                                                  

    System.out.println("End " + docName);

  } 

  public void endElement

       (String uri, String localName, String qName) {        // Note 7      

    System.out.print(spaces.substring(0,level*3));

    level--;

    System.out.println("End element " + localName);

  }

  public void startDocument() {

    System.out.println("Start " + docName);

  }

  public void startElement(String uri, String localName, 

                  String qName, Attributes attributes){      // Note 8

    level++;

    System.out.print(spaces.substring(0,level*3));

    System.out.println("Start element " + localName);

    for (int i = 0; i < attributes.getLength(); i++) 

      System.out.println(spaces.substring(0,level*3+1)

            + " Attributes " + attributes.getLocalName(i) 

            + ' ' + attributes.getValue(i));

  }

  public static void main(String[] args) {  

    Sax sax = new Sax(); 

    sax.docName = args[0];                                   // Note 9

    try {

      SAXParserFactory factory 

                 = SAXParserFactory.newInstance();           // Note 10 

      boolean validate = 

              args[1].equals("true")?true:false;             // Note 11

      factory.setValidating(validate);                       // Note 12 

      SAXParser parser = factory.newSAXParser();             // Note 13   

      ParserAdapter reader = 
         new ParserAdapter(parser.getParser());              // Note 14

      reader.setContentHandler(sax);                         // Note 15

      reader.parse

              ("file: " + args[0]);                          // Note 16

    }catch (Exception e) {

      e.printStackTrace();

    }

  }

} 

------------------------------------------------------------------------------------------------------------

Output

See Figures 13.7 and 13.8

------------------------------------------------------------------------------------------------------------

Note 1:  We use XML related classes from the packages org.xml.sax, 

              org.xml.sax.helpers, and javax.xml.parsers.  We list each 

              class by name to indicate where each is found.

Note 2:  level represents the level of nesting of tags.  We use it to display 

              nicely.

Note 3:  We prefix output with substrings of this string of blanks.  We choose the 

              length of the substring so that the display is indented according to its 

              level of nesting.

Note 4:  The parser calls the characters method when it encounters text.  We 

              display text that is not whitespace.

Note 5:  The trim method removes whitespace from either end of the string.

Note 6:     System.out.println

                  (spaces.substring(0,level*3+2) + s);
              Because we indent the tag by three spaces for each level of nesting, we 

              indent the text by an additional two spaces. The prefix string of blanks 

              has level*3 + 2 characters.

Note 7         public void endElement
                            (String uri, String localName, String qName) {
              We display a message, indented according to the nesting level.  We do 

              not use the first or third arguments.  The first gives the Uniform 

              Resource Identifier for the namespace, and the third gives the fully 

              qualified element name relative to that namespace.  We only need to 

              use the local name which is the name of the tag.   The purpose of 

              namespaces is to keep tag names localized so that they do not conflict 

              with those in other documents.

Note 8:      public void startElement(String uri, String 

            localName, String qName, Attributes attributes){
              We display the tag, indented according to its level, and then any 

              attributes, indented just under the corresponding tag.  The Attributes 

              class has methods getLocalName and getValue to get the name and 

              value of each attribute.

Note 9:         sax.docName = args[0];
              We save the file name of the document to use in the display.

Note 10:        SAXParserFactory factory = 

                  SAXParserFactory.newInstance();
               A parser factory hides the names of the concrete parser classes.  We 

               set the desired parser properties in the factory and ask it to produce an 

               appropriate parser.

Note 11: boolean validate = args[1].equals("true")?true:false;
               The second command line argument, args[1] indicates whether to 

               use a validating parser.  We use the conditional expression to set a 

               boolean flag.  Its form is

                        condition ? true-part : false-part

               The value of the expression is true-part if the condition is true and  

               false-part otherwise.

Note 12:        factory.setValidating(validate);

               We specify validating or non-validating according to the user's choice.

Note 13:       SAXParser parser = factory.newSAXParser();
                SAXParser is an abstract class.  The factory returns a concrete 

                implementation with the specified properties.

Note 14:       ParserAdapter reader = new ParserAdapter

                               (parser.getParser());
                 A ParserAdapter wraps a Sax1 parser and makes it act as a
                 Sax2 XMLReader.
Note 15:        reader.setContentHandler(sax);

                We must pass an argument that implements the ContentHandler 

                interface.  Sax extends DefaultHandler which implements 

                ContentHandler.  The setContentHandler method registers the 

                content handler with the reader.

Note 16:          reader.parse("file: " + args[0]);

       The parse method will parse an XML document where the argument is 

                the URL of the document.
Using a Validating Parser

        A validating parser checks that an XML document satisfies the rules in the DTD.   Figure 13.9 shows a DTD that we will use with authorSimple.xml of Figure 13.6.  The #REQUIRED field indicates that the gender attribute is required.     

<!ELEMENT author (name)>

<!ELEMENT name (first, last)>

<!ATTLIST name 

   gender (male|female) #REQUIRED>

<!ELEMENT first (#PCDATA)>

<!ELEMENT last (#PCDATA)>
Figure 13.9  A simple DTD for <author>
        We can use this DTD either internally, in the same file as the XML document, or externally.  Figure 13.10 shows the DTD internal to the XML file

<?xml version="1.0"?>

<!-- An author -->

<!DOCTYPE author [

<!ELEMENT author (name)>

<!ELEMENT name (first, last)>

<!ATTLIST name 

   gender (male|female) #REQUIRED>

<!ELEMENT first (#PCDATA)>

<!ELEMENT last (#PCDATA)>

]>

<author>

  <name gender = "male">

    <first> Art </first>

    <last> Gittleman </last>

  </name> 

</author>
Figure 13.10  authorSimpleInternal.xml
The DTD declaration in Figure 13.10 follows the format 

       <!DOCTYPE author [  DTD  ]>
        Running Example 13.1 with command line arguments authorSimpleInternal.xml and true produces the output of Figure 13.7.  If we change Figure 13.10 to add an extra line

<middle> Paul </middle>

between the <first> and <last> lines, the document will be well-formed but invalid.  Figure 13.11 show the result of processing using the command

      java Sax   

                 d:\book3\xml\authorSimpleInternalError.xml   

        true

Start d:\book3\xml\authorSimpleInternalError.xml

   Start element author

      Start element name

        Attributes gender male

         Start element first

           Art

         End element first

org.xml.sax.SAXParseException: Element "name" does not allow "middle" here.

  at org.apache.crimson.parser.Parser2.error(Parser2.java:3008)

  at org.apache.crimson.parser.ValidatingParser$ChildrenValidator

      .consume(ValidatingParser.java:349)

  at org.apache.crimson.parser.Parser2.maybeElement(Parser2.java:1298)

  at org.apache.crimson.parser.Parser2.content(Parser2.java:1695)

  at org.apache.crimson.parser.Parser2.maybeElement(Parser2.java:1461)

  at org.apache.crimson.parser.Parser2.content(Parser2.java:1695)

  at org.apache.crimson.parser.Parser2.maybeElement(Parser2.java:1461)

  at org.apache.crimson.parser.Parser2.parseInternal(Parser2.java:499)

  at org.apache.crimson.parser.Parser2.parse(Parser2.java:304)

  at org.apache.crimson.parser.XMLReaderImpl

                                        .parse(XMLReaderImpl.java:433)

  at Sax.main(Sax.java:57)

Figure 13.11  Processing an invalid XML file

        Figure 13.12 shows how to use the DTD externally.  The DTD declaration refers to the file containing the DTD.  Figure 13.9 shows authorSimple.dtd.

<?xml version="1.0"?>

<!-- An author -->

<!DOCTYPE author SYSTEM "file:///d:/book3/xml/authorSimple.dtd">

<author>

  <name gender = "male">

    <first> Art </first>

    <last> Gittleman </last>

  </name> 

</author>

Figure 13.12  authorSimpleExternal.xml
Running Example 13.1 with the arguments authorSimpleExternal.xml  and true produces the output of Figure 13.7


Test Your Understanding
5.  Which method should we implement to respond to the occurrence of the 

     <first> tag?

6.  What is the advantage of extending the DefaultHandler class in Example 

     13.1?

7.  Use an if-else statement to write code equivalent to the line

             boolean validate = args[1].equals("true")?true:false;  

     from Example 13.1.

13.3  DOM Processing
        The DOM (Document Object Model) API supports the reading of the entire document to make a tree model in memory.  We can access nodes of the tree to locate information contained in the XML document.  Having the tree facilitates processing compared to a SAX parser, which has to save any information it might need.  But the DOM tree requires internal memory.  Performance may suffer due to the creation of objects for each node. 

       We use the following interfaces from the org.w3c.dom package.

              Interface                     Description
              Document                   Represents the entire XML document.

              Element                     Represents an element in an XML document.

              Node                            A superinterface for each node of the DOM tree.

              NodeList                   A collection of nodes.

              Attr                            An attribute of an element. 

           Text                           The text of an element or attribute. 

Tip
       Check the documentation for the org.w3c.dom package to see descriptions 

       of each of the methods of these interfaces, and for the complete list of 

       interfaces.

Building a DOM Tree from an XML File

        Example 13.2 produces a DOM tree from an XML file.  For example, it will produce a tree with structure like Figure 13.5 from the author.xml file of Figure 13.3.  We then find all <title> elements and read the full attribute to determine whether or not each is the full title.

        We compile using the command

javac Dom.java

and run using

java Dom author.xml false

Example 13.2  Dom.java

/* Uses a DOM parser to identify the parts of an XML

 * document. The user specifies whether to use a 

 * validating parser.

 */

import org.w3c.dom.Document;

import org.w3c.dom.Element;

import org.w3c.dom.NodeList;

import org.w3c.dom.Text;

import javax.xml.parsers.DocumentBuilder;

import javax.xml.parsers.DocumentBuilderFactory;

import java.io.*;
public class Dom {

  public static void main(String[] args) { 

    try {

      DocumentBuilderFactory factory = 

             DocumentBuilderFactory.newInstance();            // Note 1

      boolean validate = args[1].equals("true")?true:false;

      factory.setValidating(validate);

      DocumentBuilder builder = factory.newDocumentBuilder();

      Document document = builder.parse(new File(args[0]));   // Note 2  

      Element root = document.getDocumentElement();           // Note 3

      root.normalize();                                       // Note 4

      NodeList titles = root.getElementsByTagName("title");   // Note 5

      for (int i=0; i < titles.getLength(); i++) {

         Element title = (Element)titles.item(i);             // Note 6

         String full = title.getAttribute("full");            // Note 7

         Text text = (Text)title.getFirstChild();             // Note 8 

         String result = 

              full.equals("false") ? " is not" : " is";

         System.out.println(text.getNodeValue() 

                    + result + " the full title.");           // Note 9 

      }

    }catch (Exception e) {

      e.printStackTrace();

    }

  }

}

------------------------------------------------------------------------------------------------------------

Output

Computing with Java is not the full title.

Objects to Components with the Java Platform is the full title.

Internet Applications with the Java 2 Platform is the full title.
------------------------------------------------------------------------------------------------------------

Note 1:  We use DocumentBuilderFactory rather than the 

              SAXParserFactory we used for SAX processing in Example 13.1.

Note 2:  args[0] is the XML file from which we build the DOM tree.

Note 3:  The getDocumentElement method returns the Element that is the 

              root of the document.  It is a child node of the Document node that is 

              the root of the DOM tree.  

Note 4:  The normalize method combines adjacent Text nodes into one Text 

             node.  Otherwise the parser may produce nodes representing 

             whitespace only.

Note 5:  The getElementsByTagName method returns a NodeList of all 

              descendant elements with the name passed to it.

Note 6:       Element title = (Element)titles.item(i);
             The item method returns the Node with the specified index in the 

              NodeList.  We cast it to Element.

Note 7:      String full = title.getAttribute("full");
             The getAttribute method returns the value of the attribute with the 

             specified name.  Attributes are not represented as separate nodes in the 

             DOM tree.  They are associated with an Element node.

Note 8:     Text text = (Text)title.getFirstChild();
             The text in an Element is a Text node that is a child, in the DOM tree, 

             of the containing Element.

Note 9:    System.out.println(text.getNodeValue() + result 

                                 + " the full title.");
             The getNodeValue method returns the text in a Text node.

Checking for Well-Formed and Valid Documents

        Running Example 13.2 using the command

javac Dom authorSimpleError.xml false
with the non well-formed file authorSimpleError.xml, which omits the </first> tag, produces

org.xml.sax.SAXParseException: Expected "</first>" to terminate element starting on line 5.

  at org.apache.crimson.parser.Parser2.fatal(Parser2.java:3030)

  at org.apache.crimson.parser.Parser2.fatal(Parser2.java:3024)

  at org.apache.crimson.parser.Parser2.maybeElement(Parser2.java:1467)

  at org.apache.crimson.parser.Parser2.content(Parser2.java:1695)

  at org.apache.crimson.parser.Parser2.maybeElement(Parser2.java:1461)

  at org.apache.crimson.parser.Parser2.content(Parser2.java:1695)

  at org.apache.crimson.parser.Parser2.maybeElement(Parser2.java:1461)

  at org.apache.crimson.parser.Parser2.parseInternal(Parser2.java:499)

  at org.apache.crimson.parser.Parser2.parse(Parser2.java:304)

    at org.apache.crimson.parser.XMLReaderImpl

               .parse(XMLReaderImpl.java:433)

  at org.apache.crimson.jaxp.DocumentBuilderImpl

                              .parse(DocumentBuilderImpl.java:171)

  at javax.xml.parsers.DocumentBuilder.parse(DocumentBuilder.java:134)

  at Dom.main(Dom.java:22)

We did not need to use a validating parser to detect a document that is not well-formed.  Nor is a DTD necessary.  

        The invalid document authorSimpleInternalError.xml includes a DTD which does not specify a <middle> tag, yet it uses one.  Checking with a nonvalidating parser using the command

java Dom authorSimpleInternalError.xml false

produces no errors.  Checking with a validating parser using the command

java Dom authorSimpleInternalError.xml true
results in the output

org.xml.sax.SAXParseException: Element "name" does not allow "middle" here.

  at org.apache.crimson.parser.Parser2.error(Parser2.java:3008)

  at org.apache.crimson.parser.ValidatingParser$ChildrenValidator

                              .consume(ValidatingParser.java:349)

  at org.apache.crimson.parser.Parser2.maybeElement(Parser2.java:1298)

  at org.apache.crimson.parser.Parser2.content(Parser2.java:1695)

  at org.apache.crimson.parser.Parser2.maybeElement(Parser2.java:1461)

  at org.apache.crimson.parser.Parser2.content(Parser2.java:1695)

  at org.apache.crimson.parser.Parser2.maybeElement(Parser2.java:1461)

  at org.apache.crimson.parser.Parser2.parseInternal(Parser2.java:499)

  at org.apache.crimson.parser.Parser2.parse(Parser2.java:304)

  at org.apache.crimson.parser.XMLReaderImpl

                      .parse(XMLReaderImpl.java:433)

  at org.apache.crimson.jaxp.DocumentBuilderImpl

                      .parse(DocumentBuilderImpl.java:171)

  at javax.xml.parsers.DocumentBuilder.parse(DocumentBuilder.java:134)

  at Dom.main(Dom.java:23)

Building a DOM Tree from Data
        In Example 13.3 we will build a DOM tree from the customer data in the Sales database we created in Chapter 3.  We leave the more interesting problem of representing data from several of the Sales tables in an XML document for the exercises.  Figure 13.13 shows the DTD for the XML document we build.

<!ELEMENT customers (customer*)>

<!ELEMENT customer (name, address, balance)>

<!ELEMENT name (#PCDATA)>

<!ELEMENT address (#PCDATA)>

<!ELEMENT balance (#PCDATA)>

Figure 13.13  A customers DTD

        The Document class includes the following methods to create nodes.

Attr createAttribute(String name)

Comment createComment(String data)

Element createElement(String tagName)

Text createTextNode(String data)

The various subinterfaces of Node inherit the 

Node appendChild(Node newChild)

method to append a new node to the tree.

Example 13.3  MakeXml.java

/* Uses the DOM API to create an XML document from 

 * Sales database information.

 */

import org.w3c.dom.Document;

import org.w3c.dom.Element;

import javax.xml.parsers.DocumentBuilder;

import javax.xml.parsers.DocumentBuilderFactory;

import java.io.*;

import java.sql.*;

import sun.jdbc.odbc.*;

import java.math.BigDecimal;

import java.text.NumberFormat; 

import javax.xml.transform.Transformer; 

import javax.xml.transform.Transformer.Factory;
import javax.xml.transform.dom.DOMSource;

import javax.xml.transform.stream.StreamResult;
public class MakeXml {

  public static void main(String[] args) { 

    try{ 

      new JdbcOdbcDriver();

      String url = "jdbc:odbc:Sales";

      Connection con = DriverManager.getConnection(url);

      Statement stmt = con.createStatement();

      DocumentBuilderFactory factory = 

                          DocumentBuilderFactory.newInstance();

      DocumentBuilder builder = factory.newDocumentBuilder();

      Document document = builder.newDocument();              // Note 1

      Element customers = document.createElement("customers");// Note 2

      document.appendChild(customers);                        // Note 3

      String query = "SELECT * FROM Customer";        

      ResultSet rs = stmt.executeQuery(query);                // Note 4

      while (rs.next()) {

        Element customer = document.createElement("customer");

        customers.appendChild(customer);

        Element name = document.createElement("name");   

        customer.appendChild(name);

        name.appendChild(document.createTextNode 

                      (rs.getString("CustomerName")));        // Note 5

        Element address = document.createElement("address");

        customer.appendChild(address);

        address.appendChild

          (document.createTextNode(rs.getString("Address")));

        Element balance = document.createElement("balance");

        customer.appendChild(balance); 

        BigDecimal b = rs.getBigDecimal("BalanceDue");

        NumberFormat nf = NumberFormat.getCurrencyInstance();

        balance.appendChild

           (document.createTextNode(nf.format(b)));           // Note 6  

      }

      TransformerFactory f = TransformerFactory.newInstance();
      Transformer transformer = f.newTransformer();

      DOMSource source = new DOMSource(document);
      StreamResult result = new StreamResult(System.out);

      transformer.transform(source, result);

      System.out.println(); 

    }catch (Exception e) {

      e.printStackTrace();

    }

  }

}

-----------------------------------------------------------------------------------------------------------

Output

<customers><customer><name>Fred Flynn</name><address>22 First St. </address><balance>1667.00</balance></customer> <customer><name>Darnell Davis</name><address>33SecondSt. </address><balance>130.95 </balance></customer><customer> <name>Marla Martinez</name><address>44 Third St.</address> <balance>0.00</balance></customer><customer> <name>Carla Kahn</name><address>55 FourthSt.</address><balance> 0.00 </balance></customer></customers>
------------------------------------------------------------------------------------------------------------

Note 1:  The newDocument method returns the Document to represent the 

              DOM tree.

Note 2:  The customers node represents the <customers> tag.

Note 3:  The customers node will be the only child of the document node.

Note 4:  The result set contains one entry for each row of the Customer table.

Note 5:  We create the Text node and append it without bothering to declare a 

              variable to refer to it.

Note 6:     balance.appendChild
                                       (document.createTextNode(nf.format(b)));
              The default BigDecimal format uses four decimal places.  We use a 

              currency instance to format the balance due according to the currency 

              format of the default locale.


Test Your Understanding
8.  Draw the tree represented by the DTD of Figure 13.13.

9.  Which method, from which class, returns the root element of an XML 

     document?

10.  Which is represented as a separate node in the DOM tree, an attribute of an 

       element or the text between the start and end tags of an element?

13.4  XSLT
        XSL (Extensible Stylesheet Language) has two parts, one for formatting and the other for transformations.  The transformation part, XSLT (Extensible Stylesheet Language for Transformations), has been developed first.  It allows us to transform one document to another.  We can transform an XML document to another XML document or to HTML for display in a browser.

Stylesheets
        We specify the transformations in a stylesheet.  The stylesheet follows XML syntax.  The transformations use templates that a processor matches against the tags in an XML file.  Figure 13.14 shows a stylesheet for the authorSimple.xml file of Figure 13.6.

<?xml version="1.0"?> 

<xsl:stylesheet version="1.0" 

    xmlns:xsl="http://www.w3.org/1999/XSL/Transform">

   <xsl:template match="/">

      <html>

        <head>

          <title> An author </title>

        </head>

        <body>

          <xsl:apply-templates />

        </body>

      </html>

   </xsl:template>

   <xsl:template match="name">

      <h1>

         First: <xsl:value-of select="first"/><br/>

         Last: <xsl:value-of select="last"/><br/>

      </h1>

   </xsl:template>

</xsl:stylesheet>

Figure 13.14  authorSimple.xsl

We use the .xsl extension for stylesheets.  Figure 13.15 shows the HTML file produced when we use Example 13.4 to apply this stylesheet to authorSimple.xml, and Figure 13.16 shows the resulting web page

<html>

<head>

<title> An author </title>

</head>

<body>

  <h1>

         First:  Art <br>

         Last:  Gittleman <br>

</h1> 

</body>

</html>

Figure 13.15  authorSimple.html
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          Figure 13.16  The authorSimple.html web page

         As with other XML files we start the stylesheet with the processing instruction

            <?xml version="1.0"?>

Processing instructions occur between <?  and ?>.  XSLT stylesheets use the XSLT namespace to provide a context for the XSLT commands.  Each command uses a tag with the xsl prefix, as in xsl:template.  The xsl:stylesheet tag

<xsl:stylesheet version="1.0" 

    xmlns:xsl="http://www.w3.org/1999/XSL/Transform">
indicates the version, 1.0.  The xmlns:xsl attribute states that the namespace name is xsl and gives the URL where that namespace is defined.  As with all XML tags, the xsl:stylesheet tag has a closing tag at the end of the stylesheet.

        The stylesheet of Figure 13.14 uses two xsl:template tags.  The first

                <xsl:template match="/">
includes a match attribute with the value "/", which matches the root tag of the XML file, <author> in Figure 13.6.  We could have used the tag

                 <xsl:template match="author">
        When the XSLT processor applies the template to authorSimple.xml, it finds a match with the <author> tag and outputs its body

      <html>

        <head>

          <title> An author </title>

        </head>

        <body>

          <xsl:apply-templates />

        </body>

      </html>

        The <xsl:apply-templates /> tag applies the templates of the stylesheet to tags nested within the <author> tag.  Because it is an empty tag, we use the short form, closing it with a forward slash.  

        Next the XSLT processor finds a match with the <name> tag, so it fills in its body in the output giving

      <html>

        <head>

          <title> An author </title>

        </head>

        <body>

          <h1>

             First: <xsl:value-of select="first"/><br/>

             Last: <xsl:value-of select="last"/><br/>

          </h1>

        </body>

      </html>

Finally the <xsl:value-of select="first"/> tag returns the text body of the <first> tag as a String.     

        Example 13.4 is quite short.   We compile Example 13.4 with

javac XmlToHtml.java
and run it using

java XmlToHtml authorSimple.xml authorSimple.xsl authorSimple.html
Example 13.4  XmlToHtml.java
/* Converts the XML file of args[0] to that of args[2]

 * using the XSL stylesheet of args[1].

 */

import javax.xml.transform.*;

import javax.xml.transform.stream.*;

import java.io.File;

public class XmlToHtml {

  public static void main(String[] args) {

    try {

      TransformerFactory factory 

                    = TransformerFactory.newInstance();       // Note 1 

      Transformer translate = factory.newTransformer(

                     new StreamSource(new File(args[1])));    // Note 2

      translate.transform(new StreamSource(new File(args[0])),

                     new StreamResult(new File(args[2])));    // Note 3

    }catch (Exception e) {

      e.printStackTrace();

    }

  }

}

------------------------------------------------------------------------------------------------------------

 Output  
See Figures 13.15 and 13.16

------------------------------------------------------------------------------------------------------------

Note 1:  The TransformerFactory provides us with a Transformer.

Note 2:  Implements a transform based on the stylesheet passed as its 

              argument.  The StreamSource handles the input of XML.

Note 3:  Applies the stylesheet transform to the file of args[0] outputting to the 

              file of args[2].  The StreamResult may use instructions in the 

              transformer to handle the output encoding.

A Stylesheet for the Author Document
        Now that we have seen how XSLT works, we will process the full author.xml document of Figure 13.3.  Figure 13.17 shows the stylesheet we will apply.  Figure 13.18 shows the resulting HTML file, and Figure 13.19 the web page.

<?xml version="1.0"?> 

<xsl:stylesheet version="1.0" 

    xmlns:xsl="http://www.w3.org/1999/XSL/Transform">

   <xsl:template match="/">

      <html>

        <head>

          <title> Book written by an author </title>

        </head>

        <body>

          <xsl:apply-templates />

        </body>

      </html>

   </xsl:template>

   <xsl:template match="name">

      <h3>

         Author: <xsl:value-of select="first"/> 

           <xsl:value-of select="last"/><br/>

      </h3>

   </xsl:template>

   <xsl:template match="age">

      <h4>

         Age: <xsl:value-of select="." />

      </h4>

      <hr/>

   </xsl:template>

   <xsl:template match="books">

      <xsl:apply-templates />

   </xsl:template>

   <xsl:template match="book">

      <h4><strong>

           <xsl:value-of select="title"/>

      </strong></h4>

      <table>

        <th>Edition</th>

        <th>Copyright</th>

        <th>ISBN</th>

        <tr>

          <td><xsl:value-of select="edition"/></td>

          <td><xsl:value-of select="copyright"/></td> 

          <td><xsl:value-of select="isbn"/></td>

       </tr>

      </table> 

      <hr/>

   </xsl:template> 

</xsl:stylesheet>

Figure 13.17  author.xsl

<html>

<head>

<title> Book written by an author </title>

</head>

<body>

  <h3>

         Author:  Art  Gittleman <br>

</h3> 

  <h4>

         Age:  39+   </h4>

<hr>

     <h4>

       <strong>Computing with Java</strong>

</h4>

<table>

<th>Edition</th><th>Copyright</th><th>ISBN</th>

<tr>

<td> second </td><td> 1998, 2001 </td>

     <td> 1-57676-023-5 </td>

</tr>

</table>

<hr>

     <h4>

       <strong>Objects to Components with the Java Platform

       </strong>

</h4>

<table>

<th>Edition</th><th>Copyright</th><th>ISBN</th>

<tr>

<td> first </td><td> 2000 </td><td> 1-57676-035-9 </td>

</tr>

</table>

<hr>

     <h4>

         <strong>Internet Applications with the Java 2 

                 Platform

         </strong>

</h4>

<table>

<th>Edition</th><th>Copyright</th><th>ISBN</th>

<tr>

<td> first </td><td> 2001 </td><td> 1-57676-052-9 </td>

</tr>

</table>

<hr>

</body>

</html>

Figure 13.18 author1.html
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               Figure 13.19  The author1.html web page

        The author.xsl stylesheet uses the <xsl:value-of select="." /> tag inside the age match.  The "." in the select attribute refers to the tag of the match containing the value-of command, which in this case is the age tag.  Thus the value-of command returns the text of the age tag, which is 39+.

        The match for the <books> tag does not directly add any new HTML code, but it specifies the <xsl:apply-templates />  command which causes the XSLT processor to apply the templates to the tags nested within <books>.  When matching <book> we display the title followed by a table containing the book information.  The <th> tag indicates a table header, while <tr> specifies a table row, and <td> represents the table data in one cell.  We follow each table with the empty <hr/> tag to insert a horizontal rule.

        We use the command

java XmlToHtml author.xml author.xsl author1.html

to run the XSLT processor.

Using a Stylesheet
        Example 13.2 created a DOM tree from an XML file and then processed it to find the book titles and indicated whether each was the full title.  We can use a stylesheet to transform the XML file to give the desired information as a web page.  Figure 13.20 shows the stylesheet, Figure 13.21 the resulting HTML file, and Figure 13.22 its corresponding web page.

<?xml version="1.0"?> 

<xsl:stylesheet version="1.0" 

    xmlns:xsl="http://www.w3.org/1999/XSL/Transform">

   <xsl:template match="/">

      <html>

        <head>

          <title> Book titles </title>

        </head>

        <body>

          <xsl:apply-templates />

        </body>

      </html>

   </xsl:template>

   <xsl:template match="age">

   </xsl:template> 

   <xsl:template match="name">

      <h3>

         Author: <xsl:value-of select="first"/> 

           <xsl:value-of select="last"/><br/>

      </h3>

   </xsl:template>

   <xsl:template match="books">

      <xsl:apply-templates />

   </xsl:template>

   <xsl:template match="book">

      <xsl:apply-templates select="title"/>

   </xsl:template>

   <xsl:template match="title[@full='false']">

     <h4><strong>

       <xsl:value-of select="."/>

     </strong></h4> is not the full title.

     <hr/>

   </xsl:template>   

   <xsl:template match="title">

     <h4><strong>

       <xsl:value-of select="."/>  

     </strong></h4> is the full title.

     <hr/>

   </xsl:template>

</xsl:stylesheet>

Figure 13.20  titles.xsl

<html>

<head>

<title> Book titles </title>

</head>

<body>

  <h3>

         Author:  Art  Gittleman <br>

</h3> 

     <h4>

<strong>Computing with Java</strong>

</h4>     

 is not the full title.

     <hr>

     <h4>

<strong>Objects to Components with the Java Platform</strong>

</h4>     

   is the full title.

     <hr>

     <h4>

<strong>Internet Applications with the Java 2 Platform</strong>

</h4>     

   is the full title.

     <hr>

</body>

</html>

Figure 13.21  titles.html
[image: image4.jpg]osoft Intemet Explorer [_[CIx]
e

Jmm e —

Back  Foacl

J@ > &

Author: Art Gittleman

Computing with Java

is not the full title

Objects to Components with the Java Platform

is the full title.

Internet Applications with the Java 2 Platform

is the full title
[ETooe [ [y ot

|
7





                 Figure 13.22  The titles.html web page 

We use the command

java XmlToHtml author.xml titles.xsl titles.html

to do the processing.

        We do not want to list the author's age in the output.  The 

<xsl:apply-templates /> command in the root template will apply to all the nested tags including <age>.  If we omit an "age" match, the default will be to include the text of the <age> tag.  To prevent this we include an "age" match with an empty body, so no code will be added to the HTML output.

        The <xsl:apply-templates select="title"/> command will only apply templates to the <title> tag, and will ignore the <edition>, <copyright>, and <isbn> tags.  When matching the title we want to distinguish full titles from the others.   We use the full attribute to indicate which are full titles.  It has a default value of "true" so it only appears explicitly when its value is "false".  

        We match on titles with the full attribute set to false using the command

<xsl:template match="title[@full='false']">

The @ symbol indicates an attribute.  We also include a default match for "title" that will apply to the <title> tags not matched by the previous command when the attribute is false.  This will cover the cases when the title is the full title.


Test Your Understanding
11.  Write the unabbreviated equivalent of the <xsl:apply-templates /> 

       tag.

12.  Figure 13.20 includes the 
      <xsl:apply-templates select="title"/>

       tag.  Explain the difference between this tag and the tag     
      <xsl:apply-templates />
13.  How would we have to change the tag

                 <xsl:template match="book">
       in Figure 13.17 to match only textbooks?

13.5 Web Services

Service-oriented architectures combines services from various vendors to build an application.  Programs might send XML messages to other programs and receive XML messages from them.  REST (Representational State Transfer) uses HTTP directly.  SOAP hides the resource name in an XML message. 

Accessing Web Services with HTTP

Example 13.5 GetBookInfoHttp.java

/* Call with

 * java GetBookInfoHttp www.webservicex.net 80 

 *      /isbn.asmx/GetISBNInformation&Code=0321154916

 */

import java.net.*;

import java.io.*;

public class GetBookInfoHttp {

  public static void main(String [] args) {

    String s;  

    if (args.length != 3){

      System.out.println
         ("Usage: java GetPrice host port request");

      System.exit(1);

    }

    try {

      int port = Integer.parseInt(args[1]);

      Socket server = new Socket(args[0],port);

      System.out.println("Connected to host "

                            + server.getInetAddress());

      BufferedReader fromServer = new BufferedReader

         (new InputStreamReader(server.getInputStream()));

      PrintWriter toServer = new PrintWriter

                    (server.getOutputStream(),true);

      toServer.println("GET " + args[2] + " HTTP/1.0");

      toServer.println("Host: " + args[0]+ ':' + args[1]);

      toServer.println
       ("Content-Type: application/x-www-form-urlencoded");

      toServer.println();

      while (!(s=fromServer.readLine()).equals(""))

        System.out.println(s);

      int i;

      while ((i=fromServer.read()) != -1)

        System.out.print((char)i);

      fromServer.close();

      toServer.close();

      server.close();

    }catch(Exception e) {

      e.printStackTrace();

    }

  }

} 
Output
Connected to host www.webservicex.net/209.162.186.60

HTTP/1.1 200 OK

Connection: close

Date: Mon, 22 May 2006 22:02:16 GMT

Server: Microsoft-IIS/6.0

X-Powered-By: ASP.NET

X-AspNet-Version: 1.1.4322

Cache-Control: private, max-age=0

Content-Type: text/xml; charset=utf-8

Content-Length: 626

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

<string xmlns="http://www.webserviceX.NET">

&lt;ISBNORG&gt;

&lt;RECORD&gt;

&lt;ISBN&gt;0321154916&lt;/ISBN&gt;

&lt;AUTHOR&gt;Anders Hejlsberg, Scott Wiltamuth, Peter Golde.&lt;/AUTHOR&gt;

&lt;FULLTITLE&gt;The C# programming language / Anders Hejlsberg, Scott Wiltamut

, Peter Golde.&lt;/FULLTITLE&gt;

&lt;SHORTTITLE&gt;The C# programming language /&lt;/SHORTTITLE&gt;

&lt;EDITION&gt;&lt;/EDITION&gt;

&lt;PUBLISHER&gt;Addison-Wesley,&lt;/PUBLISHER&gt;

&lt;DATE&gt;2004.&lt;/DATE&gt;

&lt;SUBJECT&gt;C# (Computer program language)&lt;/SUBJECT&gt;

&lt;/RECORD&gt;

&lt;/ISBNORG&gt;

</string>

Example 13.6 GetAmazonHttp.java
/* Call with

 * java GetAmazonHttp webservices.amazon.com 80 

 */

import java.net.*;

import java.io.*;

public class GetAmazonHttp{

  public static void main(String [] args) {

    String s;  

    try {

      int port = Integer.parseInt(args[1]);

      Socket server = new Socket(args[0],port);

      System.out.println("Connected to host "

                            + server.getInetAddress());

      BufferedReader fromServer = new BufferedReader

         (new InputStreamReader(server.getInputStream()));

      PrintWriter toServer = new PrintWriter

                    (server.getOutputStream(),true);

      String query = 
           "/onca/xml?Service=AWSECommerceService"
            +"&Operation=ItemSearch&SearchIndex=Books"

            +"&SubscriptionId=XXXXXXXXXXX”  // get your own
            +"&ResponseGroup=Large"
            +"&Power=keywords:France%20and%20politics";

      toServer.println("GET " + query + " HTTP/1.0");

      toServer.println("Host: " + args[0]+ ':' + args[1]);

      toServer.println();;

      while (!(s=fromServer.readLine()).equals(""))

        System.out.println(s);

      while ((s=fromServer.readLine()) != null)

        System.out.println(s);

      fromServer.close();

      toServer.close();

      server.close();

    }catch(Exception e) {

      e.printStackTrace();

    }

  }

} 
Simple Object Access Protocol (SOAP)
        SOAP provides a simple mechanism for making remote procedure calls and other exchanges using XML.
  Using SOAP with HTTP makes it readily available.  The Apache Software Foundation provides an API for writing SOAP clients and servers in Java.
  The XMethods site (www.xmethods.com) contains many SOAP servers to which we shall connect.

A SOAP Message

        A SOAP message is an XML document that contains a mandatory SOAP envelope, an optional SOAP header, and a mandatory SOAP body.  For example the XMethods site has 

        Figure 13.23 shows the SOAP message we use to obtain book information.

<soap:Envelope 
      xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"   

      xmlns:xsd="http://www.w3.org/2001/XMLSchema"              

      xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"> 
   <soap:Body>
      <GetISBNInformation xmlns="http://www.webserviceX.NET">
          <Code>0321154916</Code>  
      </GetISBNInformation>  
    </soap:Body> 
</soap:Envelope>
Figure 13.23  A SOAP message

Example 13.7 GetBookInfoSoap.java
/* java GetBookInfoSoap www.webservicex.net 80 /isbn.asmx 
 * 0321154916

 */

import java.net.*;

import java.io.*;

public class GetBookInfoSoap {

  public static void main(String [] args) {

    String s;  

    if (args.length != 4){

      System.out.println
       ("Usage: java GetBookInfoSoap host port file ISBN");

      System.exit(1);

    }

    try {

      int port = Integer.parseInt(args[1]);

      Socket server = new Socket(args[0],port);

      System.out.println("Connected to host "

                            + server.getInetAddress());

      BufferedReader fromServer = new BufferedReader

         (new InputStreamReader(server.getInputStream()));

      PrintWriter toServer = new PrintWriter

                    (server.getOutputStream(),true);

      toServer.println("POST " + args[2] + " HTTP/1.1");

      toServer.println("Host: " + args[0]+ ':' + args[1]);

      toServer.println("Content-Type: text/xml");

      toServer.println

        ("SOAPAction: " + 
     "\"http://www.webserviceX.NET/GetISBNInformation\"");

      String request = "<soap:Envelope" + 

"xmlns:xsi=\http://www.w3.org/2001/XMLSchema-instance\""+ "xmlns:xsd=\"http://www.w3.org/2001/XMLSchema\""+ "xmlns:soap=\"http://schemas.xmlsoap.org/soap/envelope/\">" 
  +"<soap:Body>"

   +" <GetISBNInformation”  

           + "xmlns=\"http://www.webserviceX.NET\">"

   + "  <Code>" + args[3] +"</Code>  </GetISBNInformation>"  
   + "</soap:Body> </soap:Envelope>";

      System.out.println(request);

      toServer.println("Content-Length: " 
                          + request.length());

      toServer.println();

      toServer.println(request);

      while (!(s=fromServer.readLine()).equals(""))

        System.out.println(s);

      int i;

      while ((i=fromServer.read()) != -1)

        System.out.print((char)i);

      System.out.println("here");

      fromServer.close();

      toServer.close();

      server.close();

    }catch(Exception e) {

      e.printStackTrace();

    }

  }

} 

------------------------------------------------------------------------------------------------------------

Output

Connected to host www.webservicex.net/209.162.186.60

<soap:Envelope xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:xsd="

http://www.w3.org/2001/XMLSchema" xmlns:soap="http://schemas.xmlsoap.org/soap/en

velope/"> <soap:Body> <GetISBNInformation xmlns="http://www.webserviceX.NET">  <

Code> 0321154916</Code>  </GetISBNInformation>  </soap:Body> </soap:Envelope>

HTTP/1.1 200 OK

Date: Mon, 22 May 2006 22:28:56 GMT

Server: Microsoft-IIS/6.0

X-Powered-By: ASP.NET

X-AspNet-Version: 1.1.4322

Cache-Control: private, max-age=0

Content-Type: text/xml; charset=utf-8

Content-Length: 925

<?xml version="1.0" encoding="utf-8"?><soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/" xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" xmlns:xsd="http://www.w3.org/2001/XMLSchema"><soap:Body><GetISBNInformationResponse xmlns="http://www.webserviceX.NET"><GetISBNInformationResult>

&lt;ISBNORG&gt;

&lt;RECORD&gt;

&lt;ISBN&gt;0321154916&lt;/ISBN&gt;

&lt;AUTHOR&gt;Anders Hejlsberg, Scott Wiltamuth, Peter Golde.&lt;/AUTHOR&gt;

&lt;FULLTITLE&gt;The C# programming language / Anders Hejlsberg, Scott Wiltamuth, Peter Golde.&lt;/FULLTITLE&gt;

&lt;SHORTTITLE&gt;The C# programming language /&lt;/SHORTTITLE&gt;

&lt;EDITION&gt;&lt;/EDITION&gt;

&lt;PUBLISHER&gt;Addison-Wesley,&lt;/PUBLISHER&gt;

&lt;DATE&gt;2004.&lt;/DATE&gt;

&lt;SUBJECT&gt;C# (Computer program language)&lt;/SUBJECT&gt;

&lt;/RECORD&gt;

&lt;/ISBNORG&gt;

</GetISBNInformationResult></GetISBNInformationResponse></soap:Body></soap:Envelope>
Example 13.8  Try SoapCur.java
/* java TrySoapCur services.xmethods.net 80 /soap us uk

 */

import java.net.*;

import java.io.*;

public class TrySoapCur {

  public static void main(String [] args) {

    String s;  

    if (args.length != 5){

      System.out.println

        ("Usage: java TrySoap host port file country1 country2");

      System.exit(1);

    }

    try {

      int port = Integer.parseInt(args[1]);

      Socket server = new Socket(args[0],port);

      System.out.println("Connected to host "

                              + server.getInetAddress());

      BufferedReader fromServer = new BufferedReader

           (new InputStreamReader(server.getInputStream()));

      PrintWriter toServer = new PrintWriter

                      (server.getOutputStream(),true);

      toServer.println("POST " + args[2] + " HTTP/1.0");

      toServer.println("Host: " + args[0]+ ':' + args[1]);

      toServer.println("Content-Type: text/xml");

      toServer.println("SOAPAction: \"\"");

      String request = 

      "<SOAP-ENV:Envelope"+        

  " xmlns:SOAP-ENV=\"http://schemas.xmlsoap.org/soap/envelope/\"" 

      +" xmlns:xsi=\"http://www.w3.org/1999/XMLSchema-instance\"" 

         +" xmlns:xsd=\"http://www.w3.org/1999/XMLSchema\">" 

       +"<SOAP-ENV:Body>"

     +" <ns1:getRate xmlns:ns1=\"urn:xmethods-CurrencyExchange\""                           

            +" SOAP-ENV:encodingStyle"

            +"=\"http://schemas.xmlsoap.org/soap/encoding/\">"

   +" <country1 xsi:type=\"xsd:string\">" +args[3]+ "</country1>"

   +" <country2 xsi:type=\"xsd:string\">" +args[4]+ "</country2>"

       +" </ns1:getRate></SOAP-ENV:Body></SOAP-ENV:Envelope>";

      toServer.println("Content-Length: " + request.length());

      toServer.println();

      toServer.println(request);

      while (!(s=fromServer.readLine()).equals(""))

      System.out.println(s);

      while ((s=fromServer.readLine()) != null)

         System.out.println(s);

      fromServer.close();

      toServer.close();

      server.close();

    }catch(Exception e) {

         e.printStackTrace();

    }

  }

}           

Output

Connected to host services.xmethods.net/64.124.140.30

HTTP/1.1 200 OK

Date: Mon, 22 May 2006 22:40:22 GMT

Server: Electric/1.0

Content-Type: text/xml

Content-Length: 492

X-Cache: MISS from www.xmethods.net

Connection: close

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

<soap:Envelope xmlns:soap='http://schemas.xmlsoap.org/soap/envelope/' xmlns:xsi='http://www.w3.org/1999/XMLSchema-instance' xmlns:xsd='http://www.w3.org/1999/XMLSchema' xmlns:soapenc='http://schemas.xmlsoap.org/soap/encoding/' soap:encoding

Style='http://schemas.xmlsoap.org/soap/encoding/'><soap:Body>
<n:getRateResponse xmlns:n='urn:xmethods-CurrencyExchange'>
  <Result xsi:type='xsd:float'>0.5299</Result> </n:getRateResponse></soap:Body></soap:Envelope>

Summary
· HTML tags support the presentation of data.  XML tags make it easier to identify the content of a document.  The optional prolog

                      <?xml version="1.0"?>

      is a processing instruction tag.  Tags may have attributes.  XML 

             follows precise syntactical rules to facilitate machine processing of XML 

             files.  For example, each tag must have an end tag.  Tags must nest 

             properly, and attributes must be enclosed in quotes.

· A Data Type Definition (DTD) defines the valid syntax for a document type.  Its rules for elements occur in <!ELEMENT> tags and its rules for attributes occur in <!ATTLIST> tags.  A well-formed document conforms to the XML syntax.  In addition, a valid document conforms to its DTD.

· The Simple API for XML (SAX) uses an event handling model.  It generates callbacks corresponding to the pieces of the document it encounters.  The callback methods are part of the ContentHandler interface.  We use startElement, endElement, startDocument, endDocument, and characters.  We override the DefaultHandler which provides default implementations of ContentHandler methods.  

· The Document Object Model (DOM) builds a tree representation of the XML document in memory.  The parse method builds a DOM tree from an XML file.  Methods such as getElementsByTagName let us directly access nodes of the tree.  Methods such as createElement and appendChild let us build a DOM tree from data.

· The Extensible Stylesheet Language for Transformations lets us transform XML documents.  For example, we can transform an XML document, which focuses on content, to an HTML document for presentation.  We could transform the content to an XML document suitable for a different application.  The xsl namespace includes commands that implement the transformations.  A template command matches pieces of the XML documents and specifies the transformed code to use when a match is found.  Other commands include apply-templates and value-of.

· The Simple Object Access Protocol allows us to execute remote procedure calls.  HTTP provides wide access and ease of use.  An XML message specifies the object on the server, the method to call, and any arguments to that method.  The server returns a SOAP XML response.  The Apache Software Foundation provides a SOAP API to program clients and servers handling the XML details.

Program Modification Exercises
1.   Modify Example 13.2 to write the output as an HTML file.  Write it to the 

      external file Dom.html.

2.  Modify Example 13.3 to create an XML document with the customer's name 

     and the dates on which that customer placed orders.

3.  Modify Example 13.2 to list those titles that contain a word entered on the 

     command line.

Program Design Exercises

4.  a. Using data from the Sales database of Chapter 3, write a program to create 

         a DOM tree which for each salesperson lists the order number and date of 

         each order handled by that salesperson. 

     b. Write a stylesheet to transform the XML document of part a to an HTML file 

         to display the results  Execute Example 13.4 to obtain the HTML file.

5.  Write a stylesheet to produce an HTML file from author.xml, using Example 

     13.4, that displays the title and ISBN of each book.  

6.  Write a stylesheet to produce an HTML file from author.xml, using Example 

     13.4, that displays the author's name and the copyright date of each book.

7.  Write a program that uses a SAX parser on author.xml to output the title of 

     each book.

8.  Write a program that reads the SOAP XML message from a file and connects 

     to a SOAP server to execute a remote procedure call.  Test it with the SOAP 

     messages used in examples 13.5 and 13.6.

9.  Write a stylesheet to transform the XML document created by Example 13.3 

     to an HTML file to display the results  Execute Example 13.4 to obtain the 

     HTML file.

10.  Pick a service from the www.xmethods.com site and write a SOAP client to 

       access that service.  Create the SOAP XML message explicitly.
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THE BIG PICTURE





    XML allows us to define a language to represent data.  We define tags and their structure.  Well-formed XML follows precise rules to make it easier to transfer XML documents between programs.  A DTD defines the language so that we can determine if an XML document is valid, in that it follows the rules of that language.





THE BIG PICTURE





    The Simple API for XML (SAX) uses an event handling approach.  It calls specific methods to signal the occurrence of particular pieces of the XML document.  A non-validating parser will identify XML that is not well-formed.  A validating parser will, in addition, identity XML that does not follow the Document Type Definition (DTD).





THE BIG PICTURE





   The Document Object Model (DOM) builds a tree representing the XML document.  The Node interface represents a single node in the tree.  Subinterfaces identify the components of an XML document.  Methods allow us random access to nodes.  We can create a DOM tree from an XML document or construct it from data.





THE BIG PICTURE





 Extensible Stylesheet Language for Transformations (XSLT) allows us to transform an XML document.  It is itself an XML file that uses the xsl namespace with stylesheet commands.  The template command matches document tags, building the transformed document with its included code.  One application is to transform an XML document, which expresses content, to an HTML document for presentation.








� See http://www.w3.org/XML for the XML specification.


� See http://www.megginson.com/SAX/index.html for SAX information including the changes from the 1.0 to the 2.0 versions.


� See http://www.w3c.org/TR/SOAP for the SOAP specification.


� See http://xml.apache.org for SOAP and other XML materials.
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