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XML
XML
XML
L]
DOM
L]
SAX
XML XML
XML
6-1
<?xml version="1.0"?>
<books>
<book>Professional XML</book>
</books>
)
6-2
startDocument ()
startElement ( "books" )
startElement ( "book" )
characters( "Professional XML" )
endElement ( "book" )
endElement ( "books" )
endDocument ()
startElement endElement
) SAX

DOM
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1997 Peter Murray-Rust XML
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Python Python Lars Marius Garshol
http://www.stud.ifi.uio.no/~larsga/downl oad/python/xml/saxlib.html Java
Java Microsoft Java Java COM
Java
SAX
SAX Java
Java
. SAX
. SAX —_— SAX
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1
SAX 6-1

6-1
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. SAX XML
org.xml.sax.Parser
org.xml.sax.DocumentHandl er
setDocumentHandler( )
parse( )
2 SAX
XML <book>
XML
SAX
Java
6-3
import org.xml.sax.*;
Parser p = new com.jclark.xml.sax.Driver();
SAX James Clark Xp
http://www.jclark.com Java Java
SAX org.xml.sax.Parser Java
Parser import Parser
org.xml.sax.Parser
SAX
6-1
6-1
AElfred :http://www.microstar.com/ael fred.html
: com.microstar.xml.SAXDriver
Datachannel DXP :http://www.datachannel .com/products/xjparser.html
: com.datachannel .xml.sax.SAXDriver
IBM xml4j -http://al phaworks.ibm.com/tech/xml 4j

:com.ibm.xml.parsers.SAX Parser
:com.ibm.xml.parsers.ValidatingSA X Parser
Oracle :http://www.oracle.com TechNet
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: oracle.xml.parser.v2.SA X Parser
Sun Project X :http://java.sun.com/products/xml/
:com.sun.xml.parser.Parser
: com.sun.xml.parser.ValidatingParser
Xp :http://www.jclark.com/xp
: com.jclark.xml.sax.Driver

org.xml.sax.DocumentHandlerSA X

DocumentHandler SAX

SAX DocumentHandler

——HandlerBase

import org.xml.sax.*;

public class BookCounter extends HandlerBase

{

public void countBooks ()

{

Parser p = new com.jclark.xml.sax.Driver();
p.setDocumentHandler (this) ;

setDocumentHandler( ) “ this”
org.xml.sax.DocumentHandler org.xml.sax.HandlerBase
DocumentHandler
Java main()

6-5

import org.xml.sax.*;

public class BookCounter extends HandlerBase

{
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public void countBooks () throws Exception

{

Parser p = new com.jclark.xml.sax.Driver();
p.setDocumentHandler (this) ;
p.parse("file:///C:/data/books.xml") ;

Chinaspubecom

}
}
parse( ) URL URL
“ throws Exception”  countBooks( )
Java main( ) main new
BookCounter( ) countBooks( )
6-6

import org.xml.sax.*;

public class BookCounter extends HandlerBase

{
public static.void main (String args[]) throws Exception
{
(new BookCounter ()) .countBooks () ;
}
public void countBooks() throws Exception
{
Parser p = new com.jclark.xml.sax.Driver () ;
p.setDocumentHandler (this) ;
p.parse("file:///C:/data/books.xml") ;
}
<book>
count

http://www.wrox.com/

6-7

import org.xml.sax.*;

public class BookCounter extends HandlerBase

{

private int count = 0;
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public static void main (String args[]) throws Exception

{
}

public void countBooks{) throws Exception

{

(new BookCounter ()) .countBooks () ;

Parser p = new com.jclark.xml.sax.Driver () ;
p.setDocumentHandler (this) ;
p.parse(“file:///c:/data/books.xml");

}

public void startElement (String name, AttributeList atts) throws SAXException

{

if (name.equals ("book"))

count++;

}

public void endDocument () throws SAXException

{

System.out.println("There are " + count + " books") ;

}
}
Jawm Bocktoogote . .

XML <book> c:\data\books.xml
http://www.wrox.com

6-8

<?

<b

xml version="1.0"?>
ooks>
<book category="reference">
<author>Nigel Rees</author>
<title>Sayings of the Century</title>
<price>8.95</price>
</book>

<book category="fiction"s>
<author>Evelyn Waugh</author>
<title>Sword of Honour</title>
<price>12.99</price>

</book>

<book category="fiction"> .
<author>Herman Melville</author>
<title>Moby Dick</title>
<price>8.99</price>

</book>

</books>

>java BookCounter
There are 3 books
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3. DocumentHandler

SAX
)
e startDocument( )
» endDocument( )
parse( )
parse( )
SAX Parser
Parser
@)

« startElement(String name,AttributeList attList)
« endElement(String name)
name

“ <tag></tag>n

AttributelList

* getValue(String name)

AttributeList startElement( )

(©)
XML
» characters(char[] chars, int start, int len)

DocumentHandler

parse( )
DocumentHandler

XML

DocumentHandler

<tag/>"

AttributeList SAX

AttributeList

SAX*" helper”  AttributeListimpl
AttributeList AttributeList
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String
String s = new String(chars, start, len);
String Java
Java XML Java XML
chars Java
" gold”
6-9

public void characters(char[] chars, int start, int len) throws SAXException

{

String s = new String(chars, start, len);
if (s.indexOf ("gold") >= 0) ...

}

gold” characters( )
“g”,“0”,"14”

4096

SAX
character()

SAX

« ignorableWhitespace(char[] chars, int start, int len)
SAX “ i DTD * ”
PCDATA “ ”
XML
SAX ignorableWhitespace()

XML DTD
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XML

characters( )

SAX
SAX SAX 2.0

(4)

XML © <

DocumentHandler
« processingl nstruction(String name, String data)

XML
keyword="value"
XML SAX
4,
. XML DTD
| OException /
. XML
DocumentHandler
(1) XML
XML SAX 6-2
6-2
XML

SAX ParseException

XML
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XML
XML
SGML

setErrorHandler( )
fatalError() error() warning()
HandlerBase

SA X ParseException
Java Java Java
SA X ParseException

XML
Web
parse( )
2
DocumentHandler
DocumentHandler SAXException

parse( )

©)
XML SA XParseException
URL

SA X ParseException

XML
SA X ParseException SAX
L ocator SAX L ocator
setL ocator( )
setL ocator( ) L ocator
L ocator
. URL

* URL
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SA X ParseException
SAXParseException SAXParseException

L ocator
if ( [data is not wvalid] )
{
throw new SAXParseException("Invalid data", lqcator);
}
startElement()
5.
SAX
books.xml
category="fiction" <book>
<price>
6-10

import org.xml.sax.*;

public class AveragePrice extends HandlerBase

{

private int count = 0;

private boolean isFiction = false;

private double totalPrice = 0.0;

private StringBuffer content = new StringBuffer();

public void determineAveragePrice() throws Exception

{

Parser p = new com.jclark.xml.sax.Driver();
p.setDocumentHandler (this) ;
p.parse("file:///c:/data/books.xml") ;

}

public void startElement (String name, Attributelist atts) throws SAXException

{

if (name.egquals(*book"))

{
String category = atts.getValue("category"); :
igFiction = (category!=null && category. equals("f1ct1on"));
if (isFiction) count++;

}

content . setLength(0) ;
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public void characters(char([]l chars, int start, int len) throws SAXExcept

{
}

content .append (chars, start, len);

public void endElement (String name) throws SAXException '

{ .
if (name.equals("price") && isFiction)
{ .
try
{

double price = new Double(content.toString()).doublevalue();
totalPrice += price; '

}

catch (java.1ang.NumberFormatException err)

{
}

throw new SAXException("Price is not numeric");

}

content .setLength(0) ;

}

public void endDocument () throws SAXException

{

System.out .println("The average price of fiction books is " +
totalPrice / count);

}

public static void main (String args([]) throws java.lang.Exception

{
try
{

}

catch (SAXException err)

(new AveragePrice()) .determineAveragePrice() ;

{
System.err.println("Parsing failed: " + err.getMessage());
}
}
}
isFiction
isFiction
. Java StringBuffer endElement( )
StringBuffer
PCDATA

XML
DTD
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Java Double (String s)
SAXException

« XML

>java AveragePrice
The average price of fiction books is 10.99

<book> <book> <price> <price>
DTD
DTD

XML

L ocator
IBM Alphaworks
James Clark xp

6-11

<price>

DTD
DTD

xml4j

import org.xml.sax.*;

public class AveragePrice extends HandlerBase

{

private int count = 0;

private boolean isFiction = false;

private double totalPrice = 0.0;

private StringBuffer content = new StringBuffer();
private Locator locator;

public void determineAveragePrice() throws Exception

{
Parser p = new com.ibm.xml.parsers.SAXParser(); ’
p.setDocumentHandler (this) ;
p.parse("file:///c:/data/books.xml") ;

public void setDocumentLocator (Locator loc)

{
}

locator = loc;

public void startElement (String name, AttributeList atts) throws SAXException
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if (name.equals ("book"})

{
String category = atts.getValue("category");
igFiction = (category!=null && category.equals("fiction"));
if (isFiction) count++; -

}

content .setLength(0) ;

}

public void characters{char[] chars, int start, int len) throws SAXException

{
}

public void endElement (String name) throws SAXException

{

content.append{(chars, start, len);

if (name.equals("price") && isFiction)

{

try

{

double price = new Double(content.toString()).doubleValue() ;
totalPrice += price;

}

catch (java.lang.NumberFormatException err)

{

if (locator!=null)

{

System.err.println("Error in " + locator.getSystemId() +
" at line " + locator.getLineNumber () +

" ecolumn " + locator.getColumnNumber());

} .

throw new SAXException("Price is not numeric", ‘err);

}
}
content.gsetLength(0) ;

}

public void endDocument () throws SAXException

{

System.out.println ("The average price of fiction books is " +
totalPrice / count);

}

public static void main (String args[]) throws java.lang.Exception

{

try

{
}
catch (SAXException err)

{
}

(new AveragePrice()) .determineAveragePrice();

System.err.println("Parsing failed: "o err.getMessage ()} ;
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. L ocator
. SAXException L ocator
L ocator
. “ " NumberFormatException

SAXParseException
¢ Moby Dick “ 8.99” “ A.99" xml4j

>java AveragePrice
Error in file:///c:/data/books.xml at line 16 column 22
Parsing failed: Price is not numeric

SAXParseException SAXEXxception
SA X ParseException
L ocator
6.
DocumentHandler
DocumentHandler
category="fiction" <book>
SAX
10

http://www.wrox.com

6-12

L ocator

L ocator
Locator

<?xml version="1.0"?>
<books>
<book category="reference">
<author>Nigel Rees</author>
<title>Sayings of the Century</title>
<price>8.95</price>
</book>
<book category="fiction">
<author>Evelyn Waugh</author>
<title>8word of Honour</title>
<price>12.99</price>
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</book>
<book category="fiction">
<authors>Herman Melville</author>
<title>Moby Dick</titles
<price>8.99</price>
</book>
<book category="fiction">
<author>J. R. R. Tolkien</author>
<title>The Lord of the Rings</titles>
<price>22.99</price>
<volume number="1">
<title>The Fellowship of the Ring</title>
<price>8.95</price>
</volume>
<volume number="2">
<title>The Two Towers</title>
<price>8.95</price>

</volume> »
<volume number="3">
<title>The Return of the King</titles
<price>8.95</price>
</volume>
</book>

</books>

<volume>

</volume>
if-then-else

6-13

<price>

import org.xml.sax.*;
import org.xml.sax.helpers.AttributeListImpl;
import java.util.Stack;

public class AveragePricel extends HandlerBase

{

private int count = 0;

private double totalPrice = 0.0;

private StringBuffer content = new StringBuffer();
private Locator locator;

private Stack context = new Stack();

public void determineAveragePrice() throws Exception
{
Parser p = new com.jclark.xml.sax.Driver();
p.setDocumentHandler (this) ;
p.parse("file:///c:/data/booksl.xml") ;

}

public void setDocumentlLocator (Locator loc)

{
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locator = loc;

}

public void startElement (String name, AttributeList atts) throws SAXException .

{

ElementDetails details = new ElementDetails(name, atts);
context.push (details);
if (name.equals("book"))

{
}

content.setLength(0) ;

if (isFiction()) count++;

}

public void characters(char[] chars, int start, int len) throws SAXException

{
}

public void endElement (String name) throws SAXException

{

content.append (chars, start, len);

if (name.equals("price") && isFiction() && !isVolume())

{

try

{

double price = new Double(content.toString()).doubleValué(}f
totalPrice += price;

}

catch (java.lang.NumberFormatException err)

{
if (locator!=null)
System.err.println("Error in " + locator.getSystemId(} =
" at line " + locator.getLineNumber({) =
* column " + locator.getColumnNumbetri());
}
throw new SAXException("Price is not numeric", err);
} ;

}

content .setLength(0) ;
context .pop() ;

}

public void endDocument () throws SAXException

{

System.out.println("The average price of fiction books is " +
totalPrice / count );

}

public static void main (String args[]) throws java.lang.Exception

{
}

private boolean isFiction()

{

(new AveragePricel()) .determineAveragePrice();

boolean test = false;
for (int p=context.size()-1; p>=0; p--) {
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ElementDetails elem = (ElementDetails)context.elementAt (p);
if (elem.name.equals{"book") &&

elem.attributes.getValue ("category") !=null &&
elem.attributes.getValue("category") .equals("fiction"))

{
return true;
}
}
return false;
}
private boolean isVolume ()
{ .
boolean test = false;
for (int p=context.size()-1; p>=0; p--) {
ElementDetails elem = (ElementDetails)context.elementAt (p);
if (elem.name.equals("volume"))
( .
return true;
}
}
return false;
}

private class ElementDetails
{
public String name;
public AttributeList attributes;
public ElementDetails(String name, AttributeList atts)

{

this.name = name;
this.attributes = new AttributeListImpl (atts); // make a copy

>java AveragePricel
The average price of fiction books is 14.99

isFiction() isVolume()

startElement() endElement()

6.3 SAX

SAX 90% SAX
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XML
6.3.1
URL URL
Web
1
XML XML
XML EDI
XML XML
XML Web
SAX XML SAX
InputSource
XML JDBC
6-14

{

StringReader reader =
InputSource source =
parser.parse (source) ;

}

public void parseString(String s) throws SAXException, IOException

new StringReader(s);
= new InputSource (reader) ;

InputSource SAX

" SAX
SAX
I nputStream
Java
XML
Reader
XML

XML

URL

XML

URL Reader InputStream
XML

InputStream Reader

xml

UTF-8
SAX

XML XML
XML



CM a'pUboCOM

6 SAX 1.0: XML API
< !DOCTYPE books SYSTEM "books.dtd">
books.dtd XML
SAX URL URL
URL
2. URL
URL
SAX InputSource URL
Java 2 Java File
c:\sample.xml
parser.parse ( (new File("c:\sample.xml")) .toURL() .toString());
parse( ) URL Java URL toString( )
Javal.l Windows UNIX URL
6-15
public String CreateURL(File file)
{
String path = file.getAbsolutePath({);
try
{
return (new URL(path)).toString();
y
catch (MalformedURLException ex)
{
string fs = System.getProperty("file.separator");
char sep = fs.charAt(0);
if (sep != '/') path = path.replace(sep, '/');
if (path.charAt(0) != '/') path = '/' + path;
return "file://" + path;
1
)
3. XML
SAX XML
XML XML
startElement( ) endElement()
DocumentHandler XML XML
XML XML
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XML
XML-EDI
XML
SAX
XML
SAX
6.3.2
& aumlaut; XML
& aumlaut; & aumlaut;
DTD “ aumlaut” “a
XML 3
6-3
6-3
Character references & #xa;
& #10;
Predefined entities XML &It;  &amp;
DTD
Internal entities DTD
External parsed entities XML
XML URL
Unparsed entities XML
Parameter entities DTD
Document entity XML
External DTD DTD DTD
SAX “ "
XML URL URL
SGML SGML
XML SAX

URL

URL
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. &currentUser;
. URL SGML
XML SGML
XML SAX
URL SA X
EntityResolver org.xml.sax.EntityResolver

setEntityResolver()
resolveEntity( )

URL
resolveEntity( ) InputSource
C SAX
SAX DTD SAX
SAX2.0
DTD SAX
XML
XML XML
DTD
SAX DTDHandler
DTD
DTDHandler org.xml.sax.DTDHandler
DTDHandler() DTD
ENTITY ENTITIES
NOTATION
DTDHandler

6.3.3
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SAX
COBOL/CICS
SAX
http://www.jclark.com/xp James Clark
Xp AElfred http://www.microstar.com/aelfred.html
applet Sun
IBM XML XML
Oracle Oracle
Parser p = new com.jclark.xml.sax.Driver();
CORBA —_ http://www.omg.org
Trader
Trader SAX
. SAX ParserFactory
ParserFactory.makeParser( ) org.xml.sax.parser
Java -D
. Parser
Windows Java
Parser

String parserName = [*** read name of parser ***];
Parser p = (Parser) (Class.forName (parserName) .newInstance());
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ParserM anager Michael Kay SAXON
http://users.iclway.co.uk/mhkay/saxon/ ParserM anager.properties
SAXON
ParserM anager SAXON
ParserManager
SAX Parser

Parser = ParserManager.makeParser () ;

6.4 SAX

SAX

SAX

6-2

6-2

Parser DocumentHandler
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SAX Parser DocumentHandler “ Parser”
Parser XML
SAX Parser

1. ParserFilter

SAX

John Cowan ParserFilter
http://www.ccil.org/~cowan/XML/
ParserFilter SAX Parser DocumentHandler
SAX DTDHandler ErrorHandler EntityResolver
ParserFilter Parser
6-16
ParserFilter pipeline = new Filter3(
new Filter2 (
new Filterl (
new com.jclark.xml.sax.Driver())));
pipeline.setDocumentHandler (outputHandler) ;
SAX Parser SAX DocumentHandler
2. ParserFilter
ParserFilter Indenter SAX
DocumentHandler
DocumentHandler
6-17

import java.util.*;
import org.xml.sax.¥*;
import org.ccil.cowan.sax.ParserFilter;

/**

* Indenter: This ParserFilter indents elements, by adding white space where
appropriate.

* The string used for indentation is fixed at four spaces.

*/

public class Indenter extends ParserFilter {
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private final static String indentChars = " ", //indent by four spaces
private int level = 0; // current indentation levél
private boolean sameline = false; // true if no newlineg in
//element :
private StringBuffer buffer = new StringBuffer();// buffer to hold character
" //data
/**

* Constructor: supply the underlying parser used to feed input to this filter

*/

public Indenter (Parser p) {

super (p) ;
}
/**
* Qutput an element start tag.
*/

public void startElement (String tag, AttributeList atts) throws SAXException

{

flush() ; // clear out pending character data
indent () ; // output white space to achieve indentation
super.startElement (tag, atts); // output the start tag and attributes
level++; // we're now one level deeper
gameline = true; // assume a single line of content

}

/**

* Output element end tag

*/

public void endElement (String tag) throws SAXException

{
flush() ; // clear out pending character data
level--; // we've come out by one level
if (!sameline) indent(); // output indentation if a new line was found
super .endElement (tag) ; // output the end tag
sameline = false; // next tag will be on a new line

}

/**

* Qutput a processing instruction

*/

public void processingInstruction(String target, String data) throws

SAXException

{
£lush() ; // clear out pending character data
indent () ; // output white space for indentation
super .processingInstruction ( // output” the processing instruction

target, data);

}
/**

* Output character data

*/
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public void characters(char[] chars, int start, int len) throws SAXException

{

buffer.append(chars, // add the character data to a buffer for now
gtart, len);

}
/**

* Qutput ignorable white space

*/

public void ignorableWhitespace(char[] ch, int start, int len) throws
SAXException
{
// ignore it

}
/**

* Qutput white space to reflect the current indentation level

*/

private void indent () throws SAXException

{

// comstruct an array holding a newline
//character
// and the correct number of spaces

int len = indentChars.length();

char{] array = new char[level*len + 1];

array[0] = '\n';

for (int i=0; i<level; i++)

{

}
// output this array as character data
super.characters (array, 0, level*len+l);

indentChars.getChars (0, len, array, len*i + 1);

}
/**

* Flush the buffer containing accumulated character data.
* White space adjacent to markup is trimmed.

*/

public void flush{) throws SAXException
{
// copy.the buffer into a character array
int end = buffer.length();
if (end==0) return;
char[] array = new char[end];
buffer.getChars (0, end, array, 0);
// trim white space from the start and end
int start=0;

while (start<end && Character.isWhitespace (arraylstart])) start++;
while (start<end && Character.isWhitespace(arrayl[end-1])) end--;
// test to see if there is a newline in the buffer
for (int i=start; i<end; i++)
{
if (arrayl[il=='\n') {
sameline = false;
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break;

}
) // output the remaining character data

super.characters (array, start, end-start);

// clear the contents of the buffer

buffer.setLength(0); '

XML DocumentHandler
XMLOutputter XML Outputter

6-18

public static void main(String[] args) throws Exception

{
Indenter app = new Indenter (ParserManager.makeParser());
app.setDocumentHandler (new XMLOutputter());
app.parse (args[0]);

ParserM anager
6-19
import java.util.*;
import org.xml.sax.*;
import com.icl.saxon.ParserManager;
import org.ccil.cowan.sax.ParserFilter;
args[0]
ParserM anager SAX Parser
ParserManager ParserManager.properties
java Indenter file:///c:/data/books.xml
URL Web XML
3. XML
XML
DocumentHandler XML
Web DocumentHandler

DocumentHandler
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6-20

import org.xml.sax.*;
import java.io.¥*;

/**

* XMLOutputter is a DocumentHandler that uses the notified events to
* reconstruct the XML document on the standard output

*/

public class XMLOutputter implements DocumentHandler

{

private Writer writer = null;

/**

* Set Document Locator. Provided merely to satisfy the interface.

*/

public void setDocumentLocator(Locator locator) {}

/**
* Start of the document. Make the writer and write the XML declaration.
*/
public void startDocument () throws SAXException
{
try

{

writer = new Bufferedwriter (new PrintWriter (System.out));
writer.write("<?xml version='1.0' ?>\n"); -

}

catch (java.io.IOException err)

{

throw new SAXException({err);

}
}
VAL
* End of the document. Close the output stream.
*/
public void endDocument () throws SAXException
{

try

{

writer.close() ;
}

catch (java.io.IOException err)

{
}

throw new SAXException (err);

/**
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* Start of an element. Output the start tag, escaping special characters.

*/

public void startElement (String name, AttributeList attributes)
throws SAXException

{
try
{

writer.write("<");
writer.write (name);

// output the attributes

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

{

writer.write(" ");

writeAttribute(attributes.getName (i), attributes.getValue(i));
} .

writer.write(">");

}

catch (java.io.IOException err)

{
throw new SAXException(err);
}
}
/**
* Write attribute name=value pair
*/
protected void writeAttribute(String attname, String value) throws
SAXException
{
try
{
writer.write (attname) ;
writer.write("='");
char[] attval = value.toCharArray();
char[] attesc = new char[value.length()*8]; // worst case scenario
int newlen = escape(attval, 0, value.length(), attesc);
writer.write(attesc, 0, newlen);
writer.write("'");
}
catch (java.io.IOException err)
{
" throw new SAXException(err);
}
}
/**
* End of an element. Output the end tag.
*/

public void endElement (String name) throws SAXException

{

try

{
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writer.write("</" + name + ">");

}

catch (java.io.IOException err)

{
}

throw new SAXException(err);

}
VAL

* Character data.

*/

public void characters (char[] ch, int start, int length) throws SAXException

{
try
{
char{] dest = new char[length+*8];
int newlen = escape(ch, start, length, dest):
writer.write(dest, 0, newlen);

}

catch (java.io.IOException err)

{ ,
throw new SAXException(err);
}
}
/**
* Ignorable white space: treat it as characters
*/

public void ignorableWhitespace{(char[] ch, int start, int length)
throws SAXException

{
}
/**

* Handle a processing instruction.

*/

public void processingInstruction (String target, String data)
{ : throws SAXException

characters(ch, start, length);

try
{

}
catch (java.io.IOException err)

{
}

writer.write("<?" + target + ' ' + data + "?>");

throw new SAXException(err);

}
/**

* Escape special characters for display.

* @param ch The character array containing the string

* @param start The start position of the input string within the character
* array
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* @param length The length of the input string within the character array
* @param out Character array to receive the output. In the worst case,
* this should be

* 8 times the length of the input array.

* @return The number of characters used in the output array

*/

private int escape(char chl[], int start, int length, char[] out)

{
int o = 0;
for (int i = start; i < start+length; i++)

{

if (chlil=='<")

("&lt;") .getChars(0, 4, out, ©); o+=4;

}
elge if (chl[il=='>")
{
("&gt ;") .getChars (0, 4, out, ©0); o+=4;
}

elge if (chlil=='&')
{

("&amp; ") .getChars {0, 5, out, 0); o+=5;

else if (ch[i]=='\"')

{
}

else if (chl[i]l=='\"")

{
}

else if (ch[i)<127)

("&#34;") .getChars(0, 5, out, 0); o+=5;

("&#39;") .getChars (0, 5, out, 0); o+=5;

{ out [o++]=ch[i];
}
else
{
// output character reference
out [o++]="'&";
out [o++]="#';
string code = Integer.toString(ch[i]);
int len = code.length();
code.getChars (0, len, out, o) ; o+=len;
out [o++]=";";
}
}
return o;
}
}
SAX XML XML SAX
Parser DocumentHandler

org.xml.sax.Parser XML DocumentHandler
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XML
XML
4., ParserFilter
ParserFilter
(1) NamespaceFilter
ParserFilter 7 XML John Cowan
http://www.ccil .org/~cowan/XML/
SAX XML
<html:table> startDocument()
“ html:table” “ html”
NamespaceFilter NamespaceFilter
“ xmilns:xxx” SAX NamespaceFilter
URL <html:table
xmins:html="http://www.w3.0rg/TR/REC-html|40>" DocumentHandler
“ http://www.w3.org/TR/REC-html40*table” “ ~” URL
A URL XML
URL
NamespaceFilter
(2) InheritanceFilter
InheritanceFilter John Cowan http://www.ccil.org/~cowan/XML/
XML
XML xml:lang
xml:space XSL
InheritanceFilter ParserFilter
startElement()
InheritanceFilter
(3) XLinkFilter
XLinkFilter XLink XML Simon St.Laurent
http://www.simonstl.com/projects/xlinkfilter/ XLinkFilter
ParserFilter XLinkFilter
XLinkFilter XLink
XLink “ ”
—_— C #include XLink show="parsed”

4
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DOM

SAX

XSL 9 XSL

6-3 SAX XML

6-3

DocumentHandler
Switcher
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(Hashtable)
ElementHandler
ElementHandler
ElementHandler ElementHandler

6-21

import org.xml.sax.*;
import java.util.*;

/**

%+ Switcher is a DocumentHandler that directs events to an appropriate element
* handler based on the element type.

*/

public class Switcher extends HandlerBase

{

private Hashtable rules = new Hashtable();
private Stack stack = new Stack();

VAl
* Define processing for an element type.

*/

public void setElementHandler (String name, ElementHandler handler)

{

rules.put (name, handler);

}
/*-k
* Start of an element. Decide what handler to use, and call it.
*/ .
public void startElement (String name, AttributeList atts) throws
SAXException
{
ElementHandler handler = (ElementHandler)rules.get (name);
stack.push (handler) ; '
if (handler!=null)
{
handler.startElement (name, atts);
}
}
/**
* End of an element.
*/

public void endElement (String name) throws SAXException

{

ElementHandler handler = (ElementHandler)stack.pop();
if (handler!=null)
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}

handler.endElement (name) ;

}
/**

* Character data.

*/

public void characters (char([] ch, int start, int length) throws SAXException

{

ElementHandler handler = (ElementHandler)stack.peek();
if (handler!=null)

{
}

handler.characters(ch, start, length);

ElementHandl er DocumentHandl er

DocumentHandler
Java

6-22

import org.xml.sax.*;

/**

* * * % *

*/

ElementHandler is a class that process the start and end tags and
character data )
for one element type. This class itself does nothing; the

real processing should

be defined in a subclass

public class ElementHandler {

/**

* Start of an element

*/

public void startElement (String name, AttributeList ‘atts) throws
SAXException {}

/**

* End of an element

*/
public void endElement (String name) throws SAXException {}
/**

* Character data

*/
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public void characters (char([] ch, int start, int length) throws
SAXException {}

Switcher
ElementHandler
HTML
Switcher
ElementHandler XML Parser

Switcher DocumentHandler

6-23

import org.xml.sax.*;
import com.icl.saxon.ParserManager;

public class DisplayBookList
{

public static void main (String args{]) throws Exception

{
}

(new DisplayBookList()) .go(args[0]);

public void go(String input) throws Exception
{

Switcher s = new Switcher();
.setElementHandler ("books", new BooklistHandler());
.setElementHandler ("book", new BookHandler());
.setElementHandler ("author", new AuthorHandler());
.setElementHandler("title", new TitleHandler());
.setElementHandler ("price", new PriceHandler());
.setElementHandler {"volume"”, new VolumeHandler());
Parser p = ParserManager.makeParser();
p.setDocumentHandler (s) ;
p.parse (input) ;

} : '

n v oo

//...rest of code goes in here...

}

DisplayBookL st

“ book” ElementHandler HTML

6-24

private class BooklistHandler extends ElementHandler

{

public void startElement (String name, AttributelList atts)

{
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System.out.println("<html>");
System.out.println("<head><title>Book List</title></head>");
System.out.println("<body><hl>A List of Books</hl>");
System.out.println("<tables>");
System.out.println("<trs><th>Author</th>");
System.out.println("<th>Title</th><th>Price</th></tr>");
}
public void endElement (String name)
{
System.out.println("</table></body></html>") ;
}
}
“ book” ElementHandler HTML
6-25
private String author;
private String title;
private String price;
private boolean inVolume;
private class BookHandler extends ElementHandler
{
public void startElement (String name, AttributeList atts)
{
author = "";
title = "";
price = " u’.
involume = false;
}
public void endElement (String name)
{
System.out.println("<tr><td>" + author + "</td>");
System.out.println("<td>" + title + "</td>");
System.out.println("<td>" + price + "</td></tr>");
} .
1
<book>
— StringBuffers Strings

6-26

private class AuthorHandler extends ElementHandler

{

public void characters (char[] chars, int start, int len)

{
}

author = author + new String(chars, start, len);
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}

private class TitleHandler extends ElementHandler

{

public void characters (char[] chars, int start, int len)

{

if (!inVolume)

{
}

title = title + new String(chars, start, len);

private class PriceHandler extends ElementHandler

{

public void characters (char[] chars, int start, int len)

{

if (linvolume)

{
}

price = price + new String(chars, start, len);

b

private class VolumeHandler extends ElementHandler

{
public void startElement (String name, Attributelist atts)
{
invVolume = true;
}
public void endElement (String name)
{
invVolume = false;
}
}
inVolume <volume>

htp://www.wrox.com
XML
>java DisplayBookLigt file:///c:/data/books2.xml

6-27

<html>

<head><title>Book List</title></head>

<body><hl>A List of Books</hl>

<table>
<tr><th>Author</ths><th>Title</th><th>Price</th></tr>
<tr><td>Nigel Rees</td> '

<td>Sayings of the Century</td->

<td>8.95</td></tr>
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<tr><td>Evelyn Waugh</td>
<td>Sword of Honour</td>
<td>12.99</td></tr>
<tr><td>Herman Melville</td>
<td>Moby Dick</td>
<td>8.99</td></tr>

<tr><td>J. R. R. Tolkien</td>
<td>The Lord of the Rings</td>
<td>22.99</td></tr>
</table></body></htmls>

. DocumentHandler

if-then-else
DocumentHandler

6.5 SAX 2.0
SAX 1.0 1998 1 12
XML 1.0
SAX 2.0 1999
XML-DEV David Megginson 1999 6 1
SAX 2.0
http://www.megginson.com/SAX/SAX 2/
SAX
URL XML
6.5.1
SAX2 Configurable SAX2 org.xml.sax.Parser
org.xml.sax.Configurable Configurable 6-4
SAXNotRecongizedException

SAXNotSupportedException
http://xml.org/sax/features/validation
SAX 1.0 SAX2.0
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XML

6-4

getFeature(featureName)
setFeature(featureName,bool ean)
getProperty(featureName)
setProperty(featureName,object)

parser.setFeature ("http://xml.org/sax/features/validation", true);

SAX2
SAXNotSupportedException

parser.setFeature ("http://xml.org/sax/features/validation", false);

SAXNotSupportedException

if (parser.getFeature("http://xml.org/sax/features/validation®"))

6.5.2
6-5 SAX2 Boolean
6-5
( http://xml.org/sax)
[features/validation boolean
[features/external-general -entities boolean
[features/external -parameter-entities boolean DTD
[/features/namespace boolean
URI
/features/normalize-text boolean
characters()
[features/use-locator boolean setDocumentL ocator()
Locator
/properties/namespace-sep String
URI
Iproperties/dom-node org.w3c.dom.Node DOM

DOM
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( http://xml.org/sax)
/properties/xml-string String XML
/handlers/DeclHandler org.xml.sax.misc. DeclHandler DTD
/handlers/LexicalHandler org.xml.sax.misc. LexicalHandler
CDATA
/handlers/NamespaceHandler org.xml.sax.misc. NamespaceHandler
SAX2 “
DeclHandler DTD
DeclHandler
LexicalHandler SAX 1.0
CDATA
XSLT
SAX XSLT
NamespaceHandl er
SAX 2.0 SAX 2.0
6.6
SAX SAX
SAX DOM
DOM
SAX
SAX

SAX
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XML
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9

XSLT

SAX 2.0
XSLT
SAX Java XSL
Java SAX
XSL XSL
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