An EXxercise

Suppose that we have written a class named Pl ay that has a String
instance variable named f i | eNane.

A Pl ays respond to a startsWth( char initial ) message by
returning the number of Stri ngsinits Fi | e that beginwithiniti al .
The words in the file are separated by the usual white space characters.

Your task: write the start sWth( char ) method.

public class Pl ay

{
private String fil eNaneg;
public Play( String fil eNane )
{
this.fileNanme = fil eNane;
}
public int startWth( char targetChar )
throws | CException
{
?7?7?7?7?
}
}

Here is the tokenizer code from the previous page:

StringTokeni zer words = new StringTokeni zer( buffer, " "

int total = O;

whi | e( wor ds. hasMor eTokens() )

{

wor ds. next Token() ;

| nt eger . parsel nt ( nunber );

String nunber
I nt val ue
total += val ue;



A Possible Solution

public int startWth( char targetChar ) throws | CException

{
Buf f eredReader inputFile =

new Buf f er edReader ( new Fi | eReader (fil eNane) );

nul | ;
0;

String buffer
I nt wor dCount

buf fer = inputFile.readLine();
while( buffer !'=null )

{
StringTokeni zer words =
new StringTokeni zer( buffer );
whi | e( wor ds. hasMor eTokens() )
{
String word = words. next Token();
if ( word.charAt( 0 ) == target Char )
wor dCount ++;
}
buffer = inputFile.readLine();
}

return wor dCount ;



Does It Work?

chaos> cat Pl ayDeno. | ava
public class Pl ayDeno

{
public static void main( String[] args )
t hrows | CException
Play hamet = new Play( "hamet.txt" );
Systemout.println( "The play 'Hamet' contains " +
ham et.startWth( "t' ) +
" words that start with "t'." );
}
}

chaos > java Pl ayDeno
The play 'Ham et' contains 3603 words that start with "t'.




Another Exercise
(But an Easy One!)

Suppose now that | asked you to add to the Pl ay class a method named
wordsCf Length( int initial ). Inresponse to this message, a Pl ay
returns the number of St ri ngsinthe Fi | e named fi | eNane of the given
length.

What would we have to change from our previous solution?

Answer: just the test on the loop counter!

public int wordsCfLength( int targetlLength )
throws | CException

/] all the sane until...

whi | e( wor ds. hasMor eTokens() )

{
String word = words. next Token();
if ( word.length() == targetLength )
wor dCount ++;
}
[/ ... and then all the sanme to finish

chaos > java Pl ayDeno
The play 'Ham et' contains 4313 words of length 5.




Yet Another Exercise
(Still Easy!)

Suppose now that | asked you to add to the Pl ay class a method named
nunmber Of Pal i ndr omes( ). In response to this message, a Pl ay returns
the number of Stri ngsinthe Fi | e named fi | eNane that read the same
frontward and backward.

What would we have to change from our previous solution?
Answer: just the test on the loop counter!
public int nunber O Pal i ndronmes()
t hrows | CExcepti on
/] all the sane until...

whi | e( wor ds. hasMor eTokens() )

{
String word = words. next Token();
i f ( i sAPalindrome( word ) )
wor dCount ++;
}
/[l ... and then all the sane to finish

protected bool ean isAPalindrone( String word )

{
}

chaos > java Pl ayDeno
The play 'Hamlet' contains 1190 words that are palindrones.




Repeat After Me:

“Say it once and only once.”

We know it.
We believe it.
We love it.

But how do we do it?

Actually, we have already done it. Instead of writing a method
startsW thT() and a method startsW thJ() and a method
startsWthX() and ..., we wrote one method named st art sWt h(char)
that takes the starting character of interest as an argument.

startsWt h(char) implements the behavior.

An argument to the method parameterizes the behavior to work for a
specific character.

We did the same sort of thing with the wor dsCOf Lengt h() method.

So the answer to “How can we do it?” is:

Make the test we use on the St ri ng a parameter.



Um, Excuse Me,
Professor Wallingford,

Then | wake up the next morning, go to my office as happy as can be, and
find in my e-mail the following:

Date: Wed, 18 Apr 2001 00: 59: 33 - 0500 (CDT)
From Happy User (sonestudent @ns. uni. edu)
To: My Favorite Teacher (wallingf@s. uni.edu)
Subject: say it once and only once

How exactly do | do that??

| mean, | know how to pass characters and nunbers to
functions because, |ike, they're data, ya know? How
can | pass a function as an argunent? How can a test
be a paraneter?

Patiently awaiting enlightennment from ny favorite
pr of essor. ..

Ah, Little One, you know the answer. You even know two possible
answers, one of which is better than the other. You just don’t realize that
you know.

Idea #1. Objects are data, too.
Idea #2: Objects can do things!

Idea #3: The AWT does this.



One Possible Solution:
The Template Method Pattern

We could subclass Pl ay to implement specific counting behaviors. We
could create a template method named count Wor ds with a hook for the
testing method:

public int countWrds() throws | CException

{
; whi | e( wor ds. hasMor eTokens() )
{
String word = words. next Token();
I f ( passesTest( word ) )
wor dCount ++;
}
}

Then subclasses such as Wor dsSt art Wt hPl ay would implement the
passesTest method in their own way:

publ i ¢ bool ean passesTest( String word )

{
}

return word.charAt( 0 ) == target Char;

This solution works just fine. But it has one drawback. What is it?



A Better Solution

What changes in our set of applications is not the kind of play, but the way
we count words in the query methods.

Why not make what changes—the test— an object?

So, for our Pl ay problem:

= Provide a common interface for objects that compute a bool ean
function ofa Stri ng.

= Write classes that implement this interface for each kind of test.

= Pass an instance of such a class to the Pl ay whenever we want to
count the words in a particular way.

This is the Strategy pattern. (Section 15.3)

We have encountered it before, in the AWT. A Cont ai ner holds a
Layout Manager , which is an algorithm that lays out the Container’s items
on the screen.

Making tests and functions and whole algorithms into objects that can be
created, passed, and replaced is a common idea in object-oriented
programming. The result is much more flexible programs!



Using the Strategy Pattern
in our Word-Counting Program

First, let’s factor out what is different about our solutions. The “variable”
here is determining whether a certain word has a certain characteristic.

We implement this strategy using an interface:

public interface Test FeatureStrategy

publ i ¢ bool ean hasFeature( String s );

}

We can then implement different checking strategies as classes. For
example:

public class StartWth
I mpl enent s Test Feat ur eStr at egy

public class OLength
I npl enments Test Feat ureSt r at egy

public class Palindrone
I mpl enent s Test Feat ureStr at egy

Each of these classes will implement the hasFeat ur e method in its own
way.



Implementing the Strategy Object

For example, here’s how we might implement one:

public class StartsWth inpl enents Test Feat ureStrat egy
{

private char targetChar;

public StartsWth( char target )

{
target Char = target;
}
publ i ¢ bool ean hasFeature( String s )
{
if (s =mnull || s.length() == 0)
return fal se;
return s.charAt(0) == target Char;
}

}

Any class that needs to test strings to see whether they start with a
particular letter can create an instance of St art sW t h:

StartsWth test = new StartsWth( ‘t’ );

... and send it a message:

if ( test.hasFeature( “the” ) )



Using the Strategy in Pl ay, Part 1

First, let’s extract the common parts of our previous three solutions into a
word-counting method:

public int countWrds( TestFeatureStrategy test )
throws | CException

Buf f eredReader inputFile =
new Buf f eredReader ( new Fi | eReader( fil eNane) );

nul | ;
0;

String buffer =
i nt wor dCount =
buf fer = inputFile.readLine();
while( buffer !'=null )

{
StringTokeni zer words =
new StringTokeni zer( buffer );
whi | e( wor ds. hasMor eTokens() )
{
String word = words. next Token();
If ( test.hasFeature( word ) )
wor dCount ++;
}
buffer = inputFile.readLine();
}

return wor dCount ;

This is the code that we re-wrote before...



Using the Strategy in Pl ay, Part 2

Next, we implement the specific methods we need:

public int startsWth( char targetChar )
{

}

return count Wrds( new StartsWth( targetChar ) );

And:

public int wordsCfLengths( int targetSi ze )

{
return countWords( new OfLength( targetSize ) );

}
And:
public int nunber O Pal i ndrones()
{
return count Wrds( new Pal i ndrone() );
}

Now, we can ask a Pl ay to count its words in any way we please, simply
by implementing the Test Feat ur eSt r at egy classes that we proposed

above.

Writing such a class isn’t much more work than writing a method, because
that is all there is!



Exercise: Implementing a Strategy

Write the class Of Lengt h that tests strings to see if they are a particular

length.

public class StartsWth inplenents Test Feat ureStrat egy

{

}

private char targetChar;

public StartsWth( char target )

{
target Char = target;
}
publ i ¢ bool ean hasFeature( String s )
{
if ( s =null || s.length() == 0)
return fal se;
return s.charAt(0) == target Char;
}

public class OLength inplements Test Feat ureStrat egy

{

}

private int targetSi ze;

public OLength( int size)

{
target Si ze = si ze;
}
publ i ¢ bool ean hasFeature( String s )
{
return s.length() == targetSi ze;
}

It’s that easy!



