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20. Preparation for Controlling by Keys

In order to control the game via keyboard keys, the button controls need to be
removed. The following code must be deleted from MainPanel.java.

These instance variables must be removed,
private Button leftButton, rightButton, startButton;

along with their declarations and insertions in the constructor.

/! set up directional buttons

startButton = new Button("Start");

startButton. addActi onLi st ener (new nyButt onHandl er());
add(startButton);

| eftButton = new Button("J - Left");
| ef t Butt on. addAct i onLi st ener (new nyButt onHandl er ());
add(l eftButton);

rightButton = new Button("K - Right");
ri ght Button. addActi onLi st ener (new nyButt onHandl er());
add(right Button);

Since the buttons have been removed, the internal class myButtonHandler is no
longer needed and can be deleted.

public class nmyButtonHandl er inplenents ActionListener {
public void actionPerformed(ActionEvent e) {

if (leftButton == e.getSource()) {
p.turnleft();p.turnleft();

} else if (rightButton == e.getSource()) {
p.turnright();p.turnright();

} else if (startButton == e.getSource()) {
startPressed = true;

}
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21. Controlling by Keys
In order for keys to be used for controlling the game, the interface KeyListener must
be implemented by class MainPanel.

public final class M nPanel extends JPane
i npl ements KeylLi stener, Runnabl e {

Interface KeyListener requires that three methods be implemented. These are
keyPressed, keyReleased and keyTyped. Each of these must be declared as public, are
void and receive a parameter of class KeyEvent. When a key is pressed, a KeyEvent
object is created and passed to, in turn, keyPressed and keyTyped. Then, when the key is
released, the event is passed to keyReleased.

In this tutorial, methods keyPressed and keyReleased have nothing to do and will be
empty. Empty or not, since class fly implements interface KeyListener, they must be in
the program:

public void keyPressed(KeyEvent e) { };
public void keyRel eased(KeyEvent e) { };

Method keyTyped will be used to react to all key presses that are user inputs. First, a
char variable ¢ will receive a value from the KeyEvent method getKeyChar( ),

public void keyTyped(KeyEvent e) {
char ¢ = e.getKeyChar();

Then, the value of variable ¢ will be tested. If the <S> key has been pressed, the Boolean
variable startPressed will be set to true, which will activate the loop in the run method. If
the <J> key has been pressed, the two calls are made to the turnleft method of the user’s
Bug object. If the <K> key has been pressed, the two calls are made to the turnright
method of the user’s Bug object.

if (c =="'s" || ="'8) {
startPressed = true;

}oelseif (c=="j" || ¢ ==7J") {
p.turnleft(); p.turnleft();

} elseif (c =="kK" ||] ¢ =K) {

p.turnright(); p.turnright();
}
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In the run method, a call to method addKeyListener must be made in order to register
the necessary functions to detect a key being pressed. (Notice that in this example
method addKeyListener registers these functions to this.) Also, in each pass of the while
loop of method run, a call to method requrestFocus must be made in order to receive any
keyboard input events that might have happened.

public void run(){
addKeyLi stener(this);
request Focus();
out:while(true) {
if (!startPressed) {
request Focus();
} else {
request Focus() ;

}

Lastly, since buttons will not be present, changes to the drawString output in method
paintComponent must be added to provide instructions to the user.

hi ddenG set Col or (Col or. yel | ow) ;

hi ddenG drawSt ri ng(
"S- Start, J - Left, K- R ght",
W DTH 2- 70, 15) ;

hi ddenG set Col or (Col or.red);

hi ddenG drawSt ri ng(
I nteger.toString(maxbugs- deadbugs)

+ " Bugs, "

+ Integer.toString(maxevil bugs- deadevi | bugs)
+ " Evil Bugs, "

+ Integer.toString(nmaxbug_zappers)

+ " BugZappers", WDTH 2-100, 30);
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22. A Complete (and Final) Listing of MainPanel.java

i mport java.awt.*;
i mport java.awt.event.*;
i mport javax.sw ng.*;

public final class MainPanel extends JPanel
i mpl ement' s KeylLi st ener,

private final int WDTH;
private final int HEl GHT;

private | mage myBuffer;
private Thread ani mate;

private final int nmaxbugs = (int)(Math.randon{ )*30+10);
private final int maxevilbugs = (int)(Mth.randonm )*10);
private final int maxbug_zappers = (int)(Math.randon{ )*10);

private BugZapper rarray[];
private Bug parray[];
private Evil Bug earray[];
private Bug p;

private int deadbugs = O;
private int deadevil bugs = O;

private bool ean startPressed = fal se;
public MinPanel (int wnit, int hinit) {

W DTH W nit;
HEl GHT hinit;

p = new Bug(W DTH, HEl GHT,

W DTH 4+(int) ((W DTH 2) *Mat h. randon()),

HEI GHT- 20) ;
ani mate = new Thread(this);

/1 setup bug array

parray = new Bug[ maxbugs];

for (int x=0; x<maxbugs; x++) {
parray[x] = new Bug(W DTH, HEl GHT,

Runnabl e {

(int)(WDTHMat h. randon() ),

(i nt) (HElI GHT*Mat h. randon()));
parray[ x] . set BugCol or (

(int)(100*Mat h. randon() +50),

(int)(200*Mat h. randon() +50),

(int)(200*Mat h. random() +50) );
for(int y=0; y<((int)(1l6*Math.randon())); y++)

parray[ x].turnright();
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/1 setup evilbug array
earray = new Evi |l Bug[ maxevi | bugs];
for (int x=0; x<maxevil bugs; x++) {
earray[ x] = new Evil Bug( W DTH, HEI GHT,
(int)(WDTH*Mat h. randon()),
(int) (HEl GHT*Mat h. random() ), p) ;
ear ray[ x] . set BugCol or (255, 255, 255) ;
for(int y=0; y<((int)(1l6*Math.randon())); y++)
earray[x].turnright();

}

/1 set up bug zapper array
rarray = new BugZapper[ nmaxbug_zappers];
for (int y=0; y<maxbug_zappers; y++)
rarray[y] = new BugZapper (
(int)(WDTH*Mat h. randomn()),
(int) (HEl GHT* Mat h. randon()),
(int)(50*Mat h. random() +20) ) ;

/1 set up bug
p. set BugCol or (255, 0, 0);

public void pai nt Component (G aphics g) {
super . pai nt Corrponent (g) ;

nyBuf fer = createl mage( W DTH, HEI GHT) ;
Graphi cs hi ddenG = nyBuffer. get Graphics();
hi ddenG set Col or ( Col or. bl ack) ;

hi ddenG fill Rect (0, 0, W DTH, HEl GHT);

pai nt BugZapper s( hi ddenG ;
pai nt BugArray( hi ddenQ ;

pai nt Evi | BugArray( hi ddenQ ;
p. pai nt Corponent ( hi ddenG ;

hi ddenG. set Col or (Col or. yel | ow) ;
hi ddenG drawstring("S - Start, J - Left, K- R ght",
W DTH 2- 70, 15) ;
hi ddenG. set Col or (Col or. red);
hi ddenG. drawsSt ri ng(
I nt eger.toString(maxbugs- deadbugs)
+ " Bugs,
I nteger.toString(maxevil bugs-deadevi | bugs)
Evil Bugs,
I nt eger.toString(maxbug_zappers)
BugZapper s", W DTH 2- 100, 30);

+ + + +

g. drawl nage(nyBuffer,0,0,this);
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private void paint BugZappers(G aphics g){
for (int x=0; x<nmaxbug zappers; x++) {
rarray[ x] . pai nt Conponent (g);
}

private void noveBugArray( ){
int d,
for (int x=0; x<maxbugs; x++) {
d = (int)(Mth.randon()*5);
if (d < 1) parray[x].turnright();

else if (d >3) parray[x].turnleft();

parray[ x].go();

private void pai nt BugArray(G aphics g){
for (int x=0; x<maxbugs; x++)
if (parray[x].isAlive())
par ray[ x] . pai nt Conponent (g) ;

private void noveEvil BugArray(){
int d;
for (int x=0; x<maxevil bugs; x++) {
earray[x].calcDirection();
earray[x].go();

private void paintEvil BugArray(G aphics g){
for (int x=0; x<maxevil bugs; x++)
if (earray[x].isAlive())
earray[ x] . pai nt Conponent (Qg) ;

public void CollideBugToBug() {
for (int a=0; a<nmaxbugs-1; a++)
for (int b=a+l; b<maxbugs; b++)
if (parray[a]l.isAlive() &
parray[b].isAlive() &

parray[a].inmpactBug(parray[b])){

parray[a].isDead();
parray[b].isDead();
deadbugs++;
deadbugs++;
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public void CollideBugToEvil Bug() {
for (int a=0; a<nmaxbugs-1; a++)
for (int b=0; b<maxevilbugs; b++)
if (parray[a].isAlive() &
earray[b].isAlive() &
earray[ b] . i npactBug(parray[a])){
parray[a].isDead();
earray[b].isDead();
deadbugs++;
deadevi | bugs++;

}

public void CollideEvil BugToEvil Bug() {
for (int a=0; a<nmaxevil bugs-1; a++)
for (int b=a+l; b<maxevil bugs; b++)
if (earray[a].isAlive() &
earray[b].isAlive() &
earray[ b].inpactBug(earray[a])){
earray[a] .isDead();
earray[b].isDead();
deadevi | bugs++;
deadevi | bugs++;

}

public void CollideBugToBugZapper() {
for (int a=0; a<naxbugs; a++)
for (int b=0; b<nmaxbug zappers; b++)
if (parray[a].isAlive() &
rarray[b].inpactBug(parray[a])){
parray[a].isDead( );
deadbugs++;

}

public void CollideEvil BugToBugBugZapper () {
for (int a=0; a<naxevil bugs; a++)
for (int b=0; b<naxbug zappers; b++)
if (earray[a].isAlive() &
rarray[ b].inpactBug(earray[a])){
earray[a].isDead();
deadevi | bugs++;

public void start() {
animate.start();
}
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public void run(){

addKeylLi st ener (this);
request Focus();
out:while(true) {
if (!startPressed) {
request Focus();
} else {
request Focus();
noveBugArray();
noveEvi | BugArray();
p.go();
repaint();

Col I'i deBugToBug();

Col I'i deBugToEvi | Bug() ;

Col |'i deEvi | BugToEvi | Bug() ;

Col | i deBugToBugZapper () ;

Col I'i deEvi | BugToBugBugZapper () ;

/1 Check for Game Over
i f (maxbugs < deadbugs+l &&
maxevi | bugs < deadevi | bugs+1)
break out;
for (int x=0; x<maxbugs; x++)
if (parray[x].isAlive() &&
p. i mpact Bug(parray[x]))
break out;
for (int x=0; x<maxevil bugs; x++)
if (earray[x].isAlive() &&
earray[ x] . i npact Bug(p))
break out;
for (int y=0; y<nmaxbug zappers; y++)
if (rarray[y].inpactBug(p)) break out;

pause(50);

private void pause (int tine) {
try { animate.sleep(tine); }
catch (Exception e) {}

public void keyPressed(KeyEvent e) { };

public void keyRel eased(KeyEvent e) { };
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public void keyTyped(KeyEvent e) {
char ¢ = e.getKeyChar();

if (c=="'s" ||] ¢c=="85) {
startPressed = true;

} elseif (c=="j" || ¢ =3") {
p.turnleft(); p.turnleft();

} elseif (¢c =="k'" || ¢ =="K) {

p.turnright(); p.turnright();
}

23. Running the Game in Its Final Form

Now when the file MainPanel.java is compiled:
j avac Mai nPanel . java
and the file JavaByBugs.class is run:

j ava JavaByBugs

this is an example of the game that will be produced and can be played by the user:

_ioi x|

5- Start, J- Left, K- Gight




