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1 Introduction to SAX (Simple API for XML)
Building and traversing a large DOM tree can waste time and memory.

For this reason a second standard API exists for event-based XML parsers.
A SAX parser traverses an XML document without building a tree.
Every time a SAX parser enters an element node, it calls the startElement method of a given event

handler. When it exits the node the handler’s endElement method is called. When a text element is
encountered, the handler’s characters method is called.

Java provides a DefaultHandler class that implements these and other methods as empty operations.
Programmers simply create extensions of the DefaultHandler class and override those methods of in-

terest.
Here’s the basic design:

Figure 1: SAX

1.1 When SAX is better than DOM
• It parses the XML file as a stream rather than allocating RAM for the complete file.
• Since, it uses less memory and is faster than the DOM Parser because the complete file is not stored

in memory.
• Therefore, it is considered to be useful in parsing large XML files.
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1.2 Drawbacks of SAX over DOM
• There are no update methods in the SAX Parser. Since the complete file isn’t kept in memory, it is

possible to access items only in a sequential manner and the elements cannot be accessed randomly.

1.3 Required Imports

1import javax . xml . par se r . SAXParser ;
2import javax . xml . pa r se r s . SAXParserFactory ;
3import org . xml . sax . * ;
4import org . xml . sax . he lper s . * ;
5import j ava . io . * ;

saxParser.java

2 Objectives
The Objectives of lab are:

• To understand the basic implementation of SAX.

3 Examples
The static visit method in SAXUtils.java demonstrates how an XML file is parsed using SAX Parser.

Each time an element node is entered by the parser, the startElement method of the handler is called.
When the element node is exited, the endElement node is called.

When a text node is encountered, the handler’s characters method is called.
These methods are no-ops in the default handler, but they may be selectively overridden in subclasses.

6import org . xml . sax . he lper s . * ;
7import javax . xml . pa r se r s . * ;
8import org . xml . sax . * ;
9import j ava . io . * ;
10

11pub l i c c l a s s SAXUti l s {
12

13pub l i c s t a t i c void v i s i t ( S t r i ng xmlFi le , Defaul tHandler handler ) {
14SAXParserFactory f a c t o r y = SAXParserFactory . newInstance ( ) ;
15t r y {
16SAXParser saxParse r = fa c t o r y . newSAXParser ( ) ;
17saxParse r . parse ( new F i l e ( xmlF i le ) , handler ) ;
18}
19catch ( Except ion e ) {
20System . out . p r i n t l n ( e ) ;
21}
22}
23

24}

SAXUtils.java
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3.1 A Pretty Print Handler
The file PrettyPrintHandler.java shows how the default handler is typically extended.

1import org . xml . sax . * ;
2import org . xml . sax . he lper s . * ;
3

4pub l i c c l a s s P re t t yP r in tHand le r extends Defaul tHandler {
5

6p r i v a t e S t r ing p r e f i x = " . . . . . . . . . . . . . . . . . . . . . . . . . . . " ;
7p r i v a t e i n t depthCounter = 0;
8

9pub l i c void s ta r tE lement (
10S t r ing namespaceURI ,
11S t r ing localName , // s imple name
12S t r ing qName , // qu a l i f i e d name
13A t t r i b u t e s a t t r s ) throws SAXException {
14depthCounter++;
15S t r ing s t a r t = p r e f i x . sub s t r i ng (0 , depthCounter ) ;
16System . out . p r i n t l n ( s t a r t + qName) ;
17

18depthCounter++;
19s t a r t = p r e f i x . sub s t r i ng (0 , depthCounter ) ;
20f o r ( i n t i = 0; i < a t t r s . getLength ( ) ; i++) {
21System . out . p r i n t l n ( s t a r t + a t t r s . getQName( i )
22+ " = " + a t t r s . getValue ( i ) ) ;
23}
24depthCounter−−;
25}
26

27pub l i c void endElement ( S t r ing ur i , S t r i ng localName , S t r i ng qName) {
28depthCounter−−;
29}
30

31pub l i c void cha ra c t e r s ( char buf [ ] , i n t o f f s e t , i n t len ) throws SAXException {
32S t r ing t e x t = new St r ing ( buf , o f f s e t , len ) ;
33depthCounter++;
34S t r ing s t a r t = p r e f i x . sub s t r i ng (0 , depthCounter ) ;
35System . out . p r i n t l n ( s t a r t + t ex t ) ;
36depthCounter−−;
37}
38

39}

PrettyPrintHandler.java

Here is a simple test driver.

26pub l i c c l a s s TestSAX {
27pub l i c s t a t i c void main( S t r ing [] args ) {
28SAXUti l s . v i s i t ( " org1 . xml " , new Pre t t yP r in tHand le r ( ) ) ;
29}
30}

TestSAX.java
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1<?xml version="1.0"?>
2<org>
3<member id="p1" gender="male">
4<lastName>Simpson</ lastName>
5<firs tName>Homer</ f i rs tName>
6<dob>1952−07−04</dob>
7<spouse id="p2" />
8<ch i l d id="p3" />
9<ch i l d id="p4" />
10<ch i l d id="p5" />
11</member>
12<dependant id="p2" gender="female">
13<lastName>Simpson</ lastName>
14<firs tName>Marge</ f i rs tName>
15<dob>1955−10−20</dob>
16<sponsor id="p1" />
17</dependant>
18<dependant id="p3" gender="female">
19<lastName>Simpson</ lastName>
20<firs tName>L i sa</ f i rs tName>
21<dob>1985−06−22</dob>
22<sponsor id="p1" />
23</dependant>
24<dependant id="p4" gender="female">
25<lastName>Simpson</ lastName>
26<firs tName>Maggie</ f i rs tName>
27<dob>1988−11−11</dob>
28<sponsor id="p1" />
29</dependant>
30<dependant id="p5" gender="male">
31<lastName>Simpson</ lastName>
32<firs tName>Bart</ f i rs tName>
33<dob>1983−01−01</dob>
34<sponsor id="p1" />
35</dependant><!−− e t c . −−>
36</org>

org1.xml

3.2 Finding Sponsors

1private Map<Str ing , St r ing> members = new Hashtable<Str ing , St r ing >();
2private Map<Str ing , St r ing> dependants = new Hashtable<Str ing , St r ing >();
3

4// merge t ab l e s
5public Map<Str ing , St r ing> getSponsors () {
6Map<Str ing , St r ing> r e s u l t = new Hashtable<Str ing , St r ing >();
7Set<Str ing> dependantNames = dependants . keySet ( ) ;
8for ( S t r i ng dn : dependantNames ) {
9S t r ing sponsorName = members . get ( dependants . get (dn ) ) ;
10r e s u l t . put (dn , sponsorName ) ;
11}
12return r e s u l t ;
13}

TestSAX.java
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3.3 Skipping Nodes with SAX
Main Program

1import j avax . xml . pa r se r s . SAXParser ;
2import j avax . xml . pa r se r s . SAXParserFactory ;
3import org . xml . sax . XMLReader ;
4

5public c lass Demo {
6

7public s t a t i c void main( S t r i ng [] args ) throws Except ion {
8SAXParserFactory sp f = SAXParserFactory . newInstance ( ) ;
9SAXParser sp = sp f . newSAXParser ( ) ;
10XMLReader xr = sp . getXMLReader ( ) ;
11xr . setContentHandler (new MyContentHandler ( xr ) ) ;
12xr . parse ("input.xml" ) ;
13}
14}

Demo.java

MyContentHandler

1import org . xml . sax . A t t r i b u t e s ;
2import org . xml . sax . SAXException ;
3import org . xml . sax . XMLReader ;
4import org . xml . sax . he lpe r s . Defaul tHandler ;
5

6public c lass MyContentHandler extends Defaul tHandler {
7

8private XMLReader xmlReader ;
9

10public MyContentHandler (XMLReader xmlReader ) {
11th i s . xmlReader = xmlReader ;
12}
13

14public void s ta r tE lement ( S t r i ng ur i , S t r i ng localName , S t r ing qName ,
15A t t r i b u t e s a t t s ) throws SAXException {
16i f ("sodium" . equals (qName)) {
17xmlReader . setContentHandler (new IgnoringContentHandler ( xmlReader ,
18th i s ) ) ;
19} else {
20System . out . p r i n t l n ("START " + qName) ;
21}
22}
23

24public void endElement ( S t r i ng ur i , S t r i ng localName , S t r i ng qName)
25throws SAXException {
26System . out . p r i n t l n ("END " + qName) ;
27}
28

29public void cha ra c t e r s ( char [] ch , in t s t a r t , in t l ength )
30throws SAXException {
31System . out . p r i n t l n (new S t r ing ( ch , s t a r t , l ength ) ) ;
32}
33

34}

MyContentHandler.java
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When the IgnoringContentHandler is done swallowing events it passes control back to your main Con-
tentHandler.

Ignoring Content Handler

1import org . xml . sax . A t t r i b u t e s ;
2import org . xml . sax . ContentHandler ;
3import org . xml . sax . SAXException ;
4import org . xml . sax . XMLReader ;
5import org . xml . sax . he lpe r s . Defaul tHandler ;
6

7public c lass IgnoringContentHandler extends Defaul tHandler {
8

9private in t depth = 1;
10private XMLReader xmlReader ;
11private ContentHandler contentHandler ;
12

13public IgnoringContentHandler (XMLReader xmlReader , ContentHandler contentHandler ) {
14th i s . contentHandler = contentHandler ;
15th i s . xmlReader = xmlReader ;
16}
17

18public void s ta r tE lement ( S t r i ng ur i , S t r i ng localName , S t r ing qName ,
19A t t r i b u t e s a t t s ) throws SAXException {
20depth++;
21}
22

23public void endElement ( S t r i ng ur i , S t r i ng localName , S t r i ng qName)
24throws SAXException {
25depth−−;
26i f (0 == depth ) {
27xmlReader . setContentHandler ( contentHandler ) ;
28}
29}
30

31}

IgnoringContentHandler.java

4 Questions

Print an input XML document on the standard output (console).
• The hierarchy of elements must be preserved.
• Achieve Indentation using white spaces.
• Transform(print) all the attributes as elements
• Make the string data upper cased.

Question 1
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