You Can’t Go Home Again
James W. Cooper

Recently | was invited to give atalk for the Computer Science department at Oberlin
College, aschooal | attended long before there was a computer science major. In fact, |
attended long before they even had ones and zeros. | think we used Monroe calculators
and either dlide rules or abacuses. So | pulled out the text of my September, 2000 column
and begin adapting it into atalk. To my surprise, | didn’t agree with some of my
conclusions exactly any more. And further, the whippersnapper students at my alma
mater pointed out some further improvements.

So lets assume we are writing a program with several radio buttons to select different
groups from alonger list, as we see in Figure 1. When you click on the Female radio
button, only the women’s names are shown, and when you click on the Male button, the
program shows the men’s names.
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Figurel— A simple Java program to select groups from a longer list.

Thisis quite an easy program to write. However, it is simple enough that we can use it to
illustrate a number of ways to improve a program using Design Patterns. This is what |
started out to do in the previous column, and what | am going to take another stab at
today.

The really simple program we won't even discuss does everything in the main class with
some arrays or vectors to hold the kid's names and sexes. The next simplest approach
creates objects for each kid and has methods like isFemale to help us determine whether
the kids we want to display are male or female. | took this list of names from the result of
a swim meet on the web, so we'll call the class for each kid Swimmer. When we read the
datain from afile, it also provides information on the swimmer’s age, club and time, but
we won't use that in this display example. The basic Swimmer class is merely

public class Swimer inplenents Serializable {



String nane;

i nt age;

String cl ub;
float tine;
bool ean femal e;

/'l represents one swimer read fron a line in a datafile
public Swi mmer (String dataline) {
StringTokeni zer st = new StringTokeni zer(dataline, ",");
nane = st.next Token();
age = new I nteger(st.nextToken().trim()).intValue();
club = st.nextToken().trin();
time = new Float (st. next Token().trim()).fl oatVal ue();
String sx = st.nextToken().trim).toUpperCase();
femal e = sx.equal s("F");

publ i c bool ean isFenmal e() {
return fenal e;

public int getAge() {
return age;

public float getTime() {
return tine;

public String getName() {
return name;

public String getC ub() {
return club;

}

The next thing we do is to decide which swimmersto pick from alist. We could do this
in the main Ul class as well, but it is better to do it in a collection class caled Swimmers,
that has a getList method with a Boolean for male or female:

/1 get a vector of swinmmers who are (fenale)
public Vector getList(boolean fenmale) {

Vector v = new Vector();

for (int i=0; i< kids.size(); i++) {
Swi mmer swm = (Swi mmrer ) ki ds. el ement At (i) ;
if(swnisFemal e() == female) {

v. addEl enent (swm ;

}

}

return v;

}
We also provide a polymorphic getList method with no argument, which returns the
entire list.

Now we get to the first major point. To display these kids' names, we need to add an
event listener to each of the three radio buttons and then display the right kids. We might
consider doing this as follows:

public void actionPerfornmed(Acti onEvent evt) {



/llisten for button clicks
/land do the right thing
Obj ect obj = evt.getSource();
if (obj == female) {

| oadFenml es() ;

if (obj == male) {
| oadMal es();

}
if (obj == both) {
| oadBot h() ;

private void | oadFemal es() {
//display fenmal e swi mers
Vector v = swimmers.getList(true);
| oadLi st (v);

private void | oadMval es() {
/1 display mal e swi nmers
Vector v = swi mmers. getlList(false);
| oadLi st (v);

}

A Commanding Lead

However well this approach works for the small, simple case, it is not very scalable. If
there are 5 or 10 different buttons, it is not very readable to extend the actionPerformed
method to test for each of them and call some appropriate routine. Instead, we would bet
better off moving all these processing decisions out of the class containing the user
interface.

One way to do thisis using the Command pattern. When we use this pattern, we create a
Command interface:

//the Conmmand interface
public interface Conmand {

public void Execute();
}

This interface simply indicates that classes that implement it must have a method called
Execute. The point of thisisif we extend our 3 radio buttons to specia classes with a
Commard interface, we can move the execution of the commands out of the main Jframe
class and into each button’s class. For example, we could create a FemaleButton class
that is derived from JradioButton and has this method:

// Radi o button to select female sw nmers
public class Fenal eButton extends JRadi oButton
i mpl enents Conmand {
protected Swi mrers sw mMmers;
protected Jaw Li st kidList;
[]-----
public Feral eButton(String title, Swi mrers sw, JawtList klist) {
super(title);



ki dLi st = klist;
SW MEers = sw,

public void Execute() {
Vector v = swimmers.getList(true);
| oadLi st (v);

protected void | oadLi st(Vector v) {
ki dLi st.clear();
for (int i =0; i <v.size(); i++) {
Swimrer swm = (Swimer) v.elenmentAt(i);
ki dLi st. add(swm get Nane());

}

Now you see that in order to load a list with female swimmers, you need only call this
button’ s Execute method. We can do the same for the male button, reusing some of the
same code:

public class Ml eButton extends Femal eButton {

public MaleButton(String title, Swimers sw, JawtList jlist) {
super(title, sw, jlist);

}

[l-----

public void Execute() {
Vector v = swi mers. getlList(false);
| oadLi st (v);
}
}
Now, let’s see what we have wrought. All of our buttons are Command buttons and our

actionPerfomed method now reduces to the following simple method.

public void actionPerfornmed(Acti onEvent evt) {
Command cormd = (Command) evt. get Source();
cond. Execute();

}
Asyou can see thisis much simpler and completely scalable.

Mediating the Labor

But there is still more we ought to do. We have now written three radio button classes
that know how to load a list box. In our haste to get the details out of the main class, we
have required that each button know about the list box. If we decided to changeto a
different kind of display, we'd have to change 3 different classes.

It is better if we create a mediator class that mediates between the buttons and the list, so
they don’t know about each other. The Mediator Design Pattern does this. We create a
mediator class that |oads the list when a button is clicked. Then al the buttons only have
to know about the Mediator, and what list gets loaded is known only to the Mediator:
public class Mediator {

private JawtLi st ki dLi st;
//the list box is passed in the constructor



public Mediator(Jaw List klist) {
ki dLi st = klist;

//load the list box
public void | oadList(Vector v) {
ki dLi st.clear();
for(int i=0; i< v.size(); i++ ) {
Swi nmer sw = (Swimmer) v.elenmentAt(i);
ki dLi st. add(sw. get Narme()) ;

}
}
Then our radio button classes become:

public class Fenmal eButton extends JRadi oButton

i mpl ements Conmand {

protected Swi mrers sw mrers;

protected Jaw Li st KkidList;

protected Medi ator ned;

[]-----

public Femal eButton(String title, Swi mers sw, Mediator nmd) {
super(title);
SW Mmers = sw,
med = nd;

/luse the Mediator to |load the I|ist
public void Execute() {
Vector v = swinmmers.getList(true);
med. | oadLi st (V) ;
} }
Now, you see that we use the Mediator to keep the knowledge of the buttons and the list
more separate. But we can do better than this, and thisis where | depart from my earlier

faith.

We can simply tell the Mediator that a button has been clicked, and let it decide what to
do about it. In this version of the Mediator, we have 3 button_clicked methods that the 3
buttons call. The Mediator itself decides what to do about these clicks:

public class Mediator {
private Jaw Li st kidList;
private Swi mrers sw mMmers;
public Mediator(Jawt List klist, Swimers sw) {
ki dLi st = klist;
SW Mmers = sw,

public void fButtonCick() {
Vector v = swi mers. getlList(true);
| oadLi st (v);

public void mButtonClick() {
Vector v = swi mers. getlList(false);
| oadLi st (v);



public void bButtonClick() {
Vector v = swi mmers. getList();
| oadLi st (v);

private void | oadLi st(Vector v) {
ki dLi st.clear();
Iterator iter = v.iterator();
whi | e(iter.hasNext ()){
Swimmer sw = (Swinmer) iter.next();
ki dLi st . add(sw. get Name() ) ;

}

Better Buttons from a Template

Now here iswhere | got some help from the students. One pointed out that a base class
really shouldn’t have a name that specifies one of several possible functions, like male,
female and both. Instead, the base class should be a general class like SexButton and we
should derive al the others from it. So, we'll create an abstract base class SexButton. At
the same time, we'll move that ActionListener code into the base class, so we don't have
to add an action listener to each button separately:

/|l abstract radio button class
public abstract class SexButton extends JRadi oButton
i mpl enents Conmand {
protected Mediator ned; /|l keep the medi ator here

public SexButton(String title, Mediator nd,
ActionListener al) {
super(title);
med = nd;
addAct i onLi stener(al);

}

/| abstract Execute nethod
public abstract void Execute();

}

Now, note that this class must be extended to actually be useful, since we haven’'t made
the Execute method concrete. This base abstract button classis just atemplate for the
concrete classes we derive from it, and is in fact a ssimple example of the Template design

pattern.

Got Any More Patterns?

So far we have adapted this really ssmple program of less than 100 lines of Javato use the
Command, Mediator and Template patterns. Are there any others lurking below the
surface? Why, funny you should ask. There are 4 more.

Many columns ago, we discussed simplifying the use of the JList class by building an
interface that emulates the simpler java.awt.list class. Our JawtList classisin fact an
Adapter pattern that makes using the Jist quite easy:



/'l convert List awt nmethods to Swi ng met hods

public class JawtLi st extends JScroll Pane

i nmpl ements ListSel ectionListener, awlList {
private JList |istWndow,
private JListData |istContents;

public JawtList(int rows) {
listContents = new JListData();
listWndow = new JList(listContents);
i st Wndow. set Prot ot ypeCel | Val ue(" Abcdefg Hi j kmmop");
get Vi ewport (). add(listWndow);

}
[]-----
public void add(String s) {
i stContents. addEl enent (s);
}
[]-----
public void remove(String s) {
listContents.renoveEl enent(s);
}
[]-----
public void clear() {
listContents.clear();
}
[]-----
public String[] getSelectedltens() {
bj ect[] obj = IistWndow. get Sel ect edVal ues();
String[] s = new String[obj.length];
for (int i =0; i < obj.length; i++)
s[i] = obj[i].toString();
return s;
}
}

This class make use of the JListData to get data to and from the list

public class JListData extends AbstractListMdel {
private Vector data,;

public JListData() {
data = new Vector();

public int getSize() {
return data. size();

public Object getElementAt(int index) {
return data. el ement At (i ndex) ;

public void addEl ement(String s) {
dat a. addEl enent (s) ;
firelnterval Added(this, data.size() - 1, data.size());



public void renmoveEl enent(String s) {
dat a. r enoveEl enent ( s)
firelnterval Renoved(this, 0, data.size());

public void clear() {
int size = data.size();
data = new Vector();
firelnterval Renoved(this, 0, size);

}

And in fact, the JawtList observes changesin the JListData class. Assuch, itisan
example of the Observer pattern.

Further, the InputFile code that reads in the data from our data file wraps the somewhat
complicated java.io.* functiorsin asimpler interface, and can be regarded as a primitive
example of the Fagade pattern. Here is how we use our simple InputFile class:

public class Swi mers {
private Vector Kids;
[]-----
public Swinmrers(String file) {
ki ds = new Vector();
//read in the data a line at a tine
InputFile inf = new InputFile(file);
String line = inf.readLi ne();
while(line '= null) {
Swi nmrer swm = new Swi mmer (| i ne);
ki ds. addEl enent (swn) ;
line = inf.readLi ne();
}
i nf.close();

}

And finally, when we generate our cute little borders around the panels in our window we
write the following code:

ki dLi st = new Jaw Li st (20);

ki dLi st . set Bor der (

Bor der Fact ory. cr eat eBevel Bor der (
Bevel Bor der. LONERED) ) ;

Thisisthe simplest example of a Factory pattern.

Summary
So, we've written avery simple program over several times, ending up using the
Command, Mediator, Template, Adapter, Observer, Fagade and Factory patterns before

breakfast! Bet you couldn’t do that without going to college! Yes, you can go home
again, but don’t reread your old columns.



