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13 using swing

Why won't
the ball go where I want

it Yo go? (like, smack in Suzy
Smith’s face) T've gotta learn

to control it.

Work on Your
Swing

Swing is easy. Unless you actually care where things end up on the screen. Swing code
looks easy, but then you compile it, run it, look at it and think, “hey, that’s not supposed to go
there.” The thing that makes it easy to code s the thing that makes it hard to control—the
Layout Manager. Layout Manager objects contral the size and location of the widgets in a
Java GUL. They do a ton of work on your behalf, but you won't always like the results. You want
two buttons to be the same size, but they aren’t. You want the text field to be three inches long,
but it’s nine. Or one. And under the label instead of next to It. But with a little work, you can get
layout managers to submit to yaur will. In this chapter, we'll work on our Swing and in addition
to layout managers, we'll [earn more about widgets. We'll make them, display them (where we

choose), and use them in a program. [t’s not looking too good for Suzy.
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components and containers

Swing components

Component is the more correct term for what we've been calling a widget.
The things you put in a GUI. The things a user sees and interacts with. Text :
fields, buttons, scrollable lists, radio buttons, etc. are all components. In : A wi&get is tedmjga[[y

fact, they all extend .swing.JC t. .
ct, they all extend javax.swing.JComponen aswmg Co;_rwe_nt‘._

Components can be nested . Almost every thing

In Swing, virtually all components are capable of holding other you can stick in 2
components. In other words, you can stick just about anything into anything

else. But most of the time, you'll add wuser interactive components such as GU! extends from
buttons and lists into background componepts such as frames and panels. i l'avgmwjng.JCOumeﬂt‘

Although it’s possible to put, say, a panel inside a button, that’s pretty : :
weird, and won't mn you my u.sability aw.ards el e st i et et r e s aaeaat i, M
With the exception of JFrame, though, the distinction between interactive

components and background components is artificial. A JPanel, for

example, is usually used as a background for grouping other components,

but even a JPanel can be interactive. Just as with other cornponents, you

can register for the JPanel’s events including mouse clicks and keystrokes.

Four steps to making a GUI (review)

@ Make a window (a JFrame)
JFrama frame = new JFrame();

@ Make a component (button, fext fleld, etc.)
JRutton button = naw JButton (“click me”);

@ Add the component to the frame
frame.getContantPane () .add (BorderLayout.EAST, button);

@ Display it (give it a size and make it visible)
frame.setSize (300,300);
frame . setVisible (truae);

Put interactive components: into background components:
Elchosiemg JChettDor
[Thisis a texafleld 2 JTC%{ZF-“\A
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using swing

Layout Managers

A layout manager is a Java object associated
with a particular component, almost always a
background component The layout manager
controls the components contained within the
component the layout manager is associated
with. In other words, if a frame holds a panel,
and the panel holds a button, the panel’s layout
manager controls the size and placement of
the button, while the frame’s layout manager
controls the size and placement of the

As a layout manager,
I'm in charge of the size
and placement of your components.
In this 6UI, I'm the one who decided
how big these buttons should be, and
where they are relative Yo each
other and the frame.

panel. The button, on the other hand, '%;’%;Tu.'w;tﬁ——_:# ;
’ “File  Panic Devatt
doesn't need a layout manager because the © choareme

button isn’t holding other components.

If a pane) holds five things, even if those
five things each have their own layout
managers, the size and location of the five
things in 1the panel are all controlled by the
panel’s layout manager. If those five things,
in turn, hold other things, then those other
things are placed according to the layout
manager of the thing holding them.

When we say kold we really mean addas in, a

panel kolds a button because the button was Panel A's layout mans o

added 10 the pane] using something like: s L d;m{'.rofs the size ang 3
m PrlAl

myPanel .add (button) ; oandh %vs,\:io:‘u and TR / Placement of Papel B.

Layout managers come in several flavors, and Wb{o\l\«cc bu

each background component can have its own ok kne \’Q
layout manager. Layout managers have their \
own policies to follow when building a layout

For example, one layout manager might insist
that all components in a panel must be the same
size, arranged in a grid, while another layout
manager might let each component choose its
gwn size, but stack them vertically. Here’s an
example of nested layouts:

JPanael panelA = new JPanel(); Panel A

new JPanel () ;

JPanel panalB Panel A's layout managee has NOTHING to

panalB.add (new JButton (“button 17)}; :}y about {‘Thc threee buttons. The hievorch
panelB. add (naw JButton (“button 2”)); ma;‘;"f:;'y:rfsy m{\c fé‘:l—l"and A's Iayouz
panelB.add (new JButton (“button 3”)); to Pinel A and d::‘YMt cg‘;ﬂ:{ ,;idcd}dirccﬂy
panelA.add(panelB) ; nested within those added Loml’cmc“zf.“m3
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layout managers

How does the layout manager decide?

Different layout managers have different policies for arranging
components (like, arrange in a grid, make them all the same size,
stack them vertically, etc.) but the components being layed out do
get at Jeast some sypall say in the matter. In general, the process of
laying out a background component looks something like this;

Let's see here... the
first button wants Yo be
30 pixels wide, and the text field
needs 50, and the frame is 200 pixels
wide and I'm supposed to arrange
everything vertically...

A layout scenario:

@ Make a panel and add three buttons Yo it.

The panel's layout manager asks each buttonhow big
that button prefers to be,

@ The panel's tayout manager uses its layout policies to decide
whether it should respect all, part, or none of the buttons'
preferences.

@ Add the panel to a frame.

The frame's layout manager asks the panel how big the panel
prefers to be.

@ The frame's layout manager uses its layout policies to decide
whether it should respect all, part, or none of the panel's
preferences.

o“*‘ ma‘\a‘b""

\ay
Different layout managers have different policles

Some layout managers respect the size the component wants to
be. If the button wants to be 30 pixels by 50 pixels, that’s what the
Jayout manager allocates for that button. Other layout managers
respect only part of the component’s preferred size. If the button
wants to be 30 pixels by 50 pixels, it'll be 30 pixels by however
wide the button’s background penelis. Stll other layout managers
respect the preference of only the largest of the components
being layed out, and the rest of the components in that panel

are all made that same size. In sorne cases, the work of the layout
manager can get very complex, but most of the dme you can
figure out what the layout manager will probably do, once you get
to know that layout manager’s policies.
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using swing

The Big Three layout managers:
border, flow, and box.

BorderLayout
A BarderlLayout manager divides a backgreund ~—
component into five regions. You can add only one — L
. onew
component per region ta a background contralfed one tomY
by a BorderlLayout manager. Components laid out per ¥e3"
by this manager usually don't get to have their |
preferred size. BorderLayout is the default layout —
manager for a framel
FlowLayout
A FlowLayout manager acts kind of like a word
processor, except with components instead of { | a3 ComPonents added
words. Each component is the size it wants to be, O —9) to right, wa??i:»g Lcofj
and they're laid out left to right in the order that hew line when needed
theyre added, with “word-wrap” turned on. So l
when a companent won't fit horizontally, it drops
to the next “line” in the layout. FlowLayout is the
default layout manager for a panell
BoxLayout
A BoxLayout manager is like FlowLayout in that !
each component gets to have its own size, and E
the components are placed in the order in which ed op
they're added. But, unlike FlowLayout, a BoxLayout Q ‘gm ::&d?ﬂ‘ ine
manager can stack the components vertically (or O
horizontally, but usually we're just concerned with gﬂ
vertically). It's like a FlowLayout but instead of [=T]

having automatic ‘component wrapping’, you can
insert a sort of ‘component return key’ and ferce

“S——
the camponents 1o start a new line,
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border fayout

~— BorderLayout cares
— | about five regions:

east, west, north,
south, and center

Let’s add a button to the east region:

import javax.swing.¥;

i tava.awlh packase
import java.awt.*; e_,BordCV is in 3¢

La\foult
public class Buttonl {

public static void main (Stringl} arxgs) ({
Buttonl gui = new Buttonl ()
gui.go():

}

public void go() ( £ Yhe veoon
JFrame frame = new JFrame(); spet bl
JButton button = new JButton (“click ma”);
frame.getContentPane () . add (BorderLayout .BAST, button);
frame.setSize (200,200) ;
frama.satVisiblae (trua) ;

How did the BorderlLayout manager come up with 866
this size for the button?

What are the factors the layout manager has to click me |
consider? ‘
Why isn't it wider or taller? I,
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using swing

Watch what happens when we glve

the button more characters... only the *:‘Jic

wc L\\a“BCA
on the b

public void go() | \5//’
JFrame¢ frame = new JFrame();
JButton button = new JButton(“click like you mean it”);
frame.getContentPane () .add (BorderLayout.EAST, button);
frame.setSize (200,200);
frame.setVisible(true);

First, I ask the
button for its
preferred size.

T have a lot of words
now, so I'd prefer to be
60 pixels wide and 25
pixels fall.

Since it's in the east
region of a border layout,
Tll respect its preferred width. But
I don't care how tall it wants to be:
it's gonna be as Yall as the frame,
because that's my policy.

Next time
I'm goin’ with flow
layout. Then I get
EVERYTHING 1
wans.

click like you mean it .\,«g v &(,mm oV
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border layout

Let’s try a button in the NORTH region

public void go() {
JFrame frame = new JFrame ();
JButton button = new JButton (“There is no spoon..."”);
frame.getContentPane () .add (BorderLayout.NORTH, button);
frame.setSize (200,200);
frame.setVisible (true);

as it
866 The R b o vide ¥
Theére s no spoon... wanjcs -\:p ¢
: kne feame:
i |
Now let's make the button ask to be taller

How do we do that? The button is already as wide

as it can ever be—as wide as the frame. But we

can try to make it taller by giving it a bigger font.

public void goi{) | fonk "\ Lorte ’c\;it
JFrame frame = new JFrame(): B agee kg mort ¥
JButton button = new JButton(“Click Thim!"); came to a\ A \-\e'\“_‘,\"*’
Font bigFont = naw Font(“serif”, Font.BOLD, 28); Coc kwe ubbon
button.setFont (bigFont) ;
frame.getContentPane () .add (BorderLayout .NORTR, button);
frame.setSize (200,200);
frame.setVisible (true);
} 866 : Lhe same, but now
~1: L - T\\c wld{'}\ sbi;
Click This! Lhe buthon is taller The n” th

' hed to at.wnoda’c_z
";;\c‘ oguizt;it‘ niw \vrcfmcd height-
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I think I'm getting it... if I'm in east or
west, I get my preferred width but the
height is up to the layout manager. And
if I'm in north or south, it's just the
opposite—I get my preferred height, but
not width.

The center region gets whatever's left]
(except in one special case we'll look at (ater)

public void go()
JFrame frame

JButton
JButton

east
west

{

B

new JFrame();

new JButton (“East”);
new JButton (“West”);

JButton north

new JButton (“North”);

JButton south = new JButton (“South”);
JButton center = new JButton(“Center”);

frame.

getContentPane ()

.add (BorderLayout ,EAST, east);

frame.getContentPane () .add (BorderLayout .WEST, west);
frame.getContentPane () .add (BorderLayout .NORTH, north);
frame.getContentPane () .add (BordexLayout.SOUTH, south);
frame.getContentPane () .add (BordexLayout .CENTER, center);
frame.nsetSiza (300,300);

frame.setVisible (true);

Components

W

baxed'oh Lhe {

x

?OV\C“\

Componer
hei 5\\’0

s in the
wtsh 5¢£ theiv pre

tever spa':c {:e} Ci{fhf: Jet

) Tame dimmiom

O in this ode),
east and
Corved width

ks in £he north and
sauth gt thei? prekerved

ev,

SOC)Wxtk

using swing

But what anpens

in the center region?

C Trame, 5o Ehe )y

i -ne east and west

won € be as 441] 5 4
would be if ¢),, '\Wéhez,. d

rcsiohs weve c"‘Pé)'-

you are hera» 407



flow layout

— FlowLayout cares
{__J{3 | about the flow of the
O —% | components:

E} left to right, top to bottom, in
the order they were added.

Let’'s add a panel to the east region:

A JPanel's layout maneger is FlowLayaut, by default. When we add

a panel to a frame, the size and placement of the panel is still

under the BorderLayout manager's control. But anything inside the
panel (in other words, components added to the panel by calling
panel . add (aComponent) ) are under the panel's FlowLayout
manager's control. We'll start by putting an empty panel in the frame's
east region, and on the next pages we'll add things to the panel.

'L wave am{ﬂf‘“ﬁ
andd doesnt
Tt dossrl ak for et
. 4 in the east vegor
import javax.swing.¥; 36
import java.awt.*; -
public class Panell (
public static void main (String[] args) {
Panell gui = new Panell ()
gui.go();
} ‘
&

public void go() (
JFrame frame = new JFrame(); Make
JPanel panal = naw JPanel () ; / wheve ?:C-ISP:C{I:}?:B :::oe Ean see
panel. setBackground (Color.darkGray) ; ’
frama.getContentPane () .add (BorderLayout.REAST, panel);
frame.setSize (200,200);
frama.saetVigible (true) ;
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using swing

Let’s add a button to the panel

public void go() {
Jframe frame = new JFrame ();

JPane) panel = new JPanel (); | and add the
panel.setBackground (Color.darkGray); P(dd the budkton 4o the pane Vs 1o vl mandgey
i Lo the frame: T BT T e
JButton button = new JButton(“shock me”); h\ow) tontrols the b“‘t;”“’ I\ro\s khe \:Ant\-
(border) tom
mananey
panel .add{button) ; 6/7 \37"“{ E
frame.getContentPane () .add (BorderLayout .EAST, panel);
frame.setSize (250,200);
frame.setVisible (true);
)
- XX <] XX
shock me T}.c Pahcf C"Pahded_’
: : d the but .
o\ 4 \ An ¢ button ot its
Y‘a“i_.av pane preferred g2, i,?bo&

dimensiohs, beea
i B oy 1

Ok... T need to I need

know how big the
panel wants to be...

to know how big the
button wants to

Based on my font size
and the number of
characters, I want to be 70
pixels wide and 20 pixels tall.

T have a button now,
so my layout manager's

gonna have to figure out
how big I need to be...

controls ’ N contrals ’

ey ob'\e'c\

“The frame's The panel's
BorderLayout manaeger FlowLayout manager

you are here» 409



flow layout

What happens if we add TWO buttons
to the panel?

public void go() {
JFframe frame = new JFrame();
JPanel panel = new JPanel ()
panel.setBackground{Color.darkGray) ;
JButton button = new JButton(“shock rne");éf—""‘a'\te
JButton buttonTwo = new JButton (“bliss”);

panal . add (button) ;
panel . add (buttonTwo) ;‘-’_add Boty to th, Panel

frame.getContentPane () .add (BorderLayout.EAST, panel);
frame.setSize (250,200);
frame.setVisible (true);

what we wanted: what we got:
——— p —
666 | it [86080
shacme e wark & CTL et L biss W The panc)
skatked o ' fit both b::””“‘é to
Sher by side. ns side
|
than
L the "B\'\Si) I .;Sh‘a‘\e;:w
|s oW
ot t\\: & butto £ ks :)us'\', what it
the ﬁmcm¥s'r\¢b“ ko
fayout ¥
njcds(a“d no v
_wen your penci
008 -
If the code above were modified to the code below, Draw what you
what would the GU! look like? think the GUI would
look like if you ran
JButten putton = new JButton(“shock me”); thecodetoihehh.
JButton buttonTwo = new JButton{“bliss”);
JButton buttonThree = new JButton{“huh?”); (Then try it))
panel.add (button) ;
panel.add (buctonTwo) ;
panel.add (buttonThree) ;
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O

3
(=1

BoxLayout to the rescue!

It keeps components
stacked, even if there’s room
to put them side by side.

Unlike FlowlLayout, BoxLayout can force a

‘new line’ to make the components wrap to
the next line, even If there’s room for them
to fit horizontally.

But now you'll have to change the panel’s layout maneger from the
default Flowlayout to BoxLayout.

public void go() {

JFrame frame = pew Jtrame(); § wmand0e’
JPanel panel = new JPanel(); c&%c\3Y°“

Chand \iaujb
panel.setBackground (Color.darkGray) ; of Borld

instante

using swing

ko be 3 n&¥

panel.satLaycut (new BoxLayout (panel, BoxLayout.Y AXIS));

(\Tn ¢ Bo

JButton button = new JButton(“shock me”);
JButton buttonTwo = new JButton(“bliss”): and which 3.
panel .add (button) ; vertiea) axis to
panel.add (buttonTwo) ; cal stack).
frame.getContentPane () .add (BorderLayout .EAST, panel);
frame.setSize {250, 200);

frame.setVisible (true);

. “Ayvowcf 3‘53.'“’
. ke panel 8 "0y e
Notice hew oesnt weed o b the krame

eoco

it
petduse
\\o\"\w'\u“\f' W v
W ntﬁd‘d encsdt |

puklom ‘ghotk me -

{ht dOMFahmt ;{S Ia

ant st
s ’d\;\"m $or only the lara®

xLayout Construg o needs {5 ko,

anou{(ib,fhe anel)
wse (we use Y_AX{SP-FO: a

you ara here» 411



layout managers

thereare po

Dumb Questions

: How come you can’t add directly to a frame the way
you can to a panel?

A: A JFrame Is special because it’s where the rubber
meets the road (n making something appear oo the screen.
While all your Swing components are pure Java, a JFrame
has to connect to the underlying OS in order to access the
display. Think of the content pane as a 100% pure Java layer
that sits on top of the JFrame. Or think of it as though JFrame
is the window frame and the content pane Is the... glass.You
know, the window pane. And you can even swap the content
pane with your own JPanel, to make your JPane! the frame’s
content pane, using,

myFrame.setContentPane (myPanel) ;

. Canlchange the layout manager of the frame?
What If | want the frame to use flow instead of bordar?

AIThe easlest way to do thls is to make a panel, build
the GUI the way you want In the panel, and then make that
panel the frame’s content pane using the code in the previ-
ous answer (rather than using the default content pane).

Q: What if | want a different preferred size? Is there a
setSize() method for components?

A:Yes, there s a setSize(), but the layout managers will
Ignore (t. There's a distinction between the preferred size of
the component and the size you want it to be. The preferred
size |s based on the size the component actually needs

(the component makes that decision for itself). The layout
manager calls the component’s getPreferredSize(Q method,
and that method doesn’t care If you've previously callea
setSize() on the component.

Q:Can't { just put things where | want them? Can ! turn
the layout managers off?

A: Yep.On a component by component basls, you can call
satLayout (null) and then it's up to you to hard-code
the exact screen locations and dimensions. In the long run,
though, It's almost always easler to use layout managers.
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I,

Layout managers control the size and location of
components nested within other components.

When you add a component to another component
(sometimes referred to as a background component,
but that’s not a technical distinction), the added
component is controlled by the layout manager of the
background component.

A layout manager asks components for their
preferred size, before making a decision about
the layout. Depending on the layout manager's
policies, it might respect all, some, or none of the
component's wishes.

The Borderlayout manager lets you add a
component to one of five reglons. You must specify
the reglon when you add the component, using the
following syntax:

add (BoxderLayout.EAST, panel);

With BorderLayout, components in the north and
south get their preferred height, but not width.
Components in the east and west get their preferred
width, but not height. The component in the center
gets whatever is left over (unless you use pack () ).

The pack() method s like shrink-wrap for the
components; it uses the full preferred size of the
center component, then determines the size of the
frame using the center as a starting point, building
the rest based on what’s in the other regions.

FlowLayout places components (eft to right, top to
bottam, in the order they were added, wrapping to a
new line of components only when the components
won't fit horizontally.

FlowLayout gives components their preferred size in
both dimansions.

BoxLayout lets you align components stacked
vertically, even If they could fit side-by-side. Like
FlowLayout, BoxLayout uses the preferrad size of
the component in both dimensions.

BorderLayout is the default [ayout manager for a
frame; FlowLayout s the default for a panel.

If you want a panel to use something other than flow,
you have to call setLayout () on the panel.




using swing

Playing with Swing components

You've learned the basics of layout managers, so now let's try out a
few of the most common components: a text field, scrolling text area,
checkbox, and list. We won’t show you the whole darn API for each of
these, just a few highlights to get you started.

JTextFleld
XX RN == .
rnlr)og‘tﬂmmmo:,m . JT“fFlcfd
\ 3
ade T :
2 aels.
20 e noL LT
Constructors ﬁ-\:‘;iﬁn“ the prefece

JTextFiald field = new JTextField(20); .y, fext vieid:

JTaxtField field = new JTaxtField(“Your name”);

How to use It

@ Get text out of it
Systam.out.println(fleld.getTaxt()) ;

@ Put textinit

field.satText (“whatever”) ;

field.setText (“*) ; This thears tre fied

@ Get an ActionEvent when the user You can also register Lor k ,
presses return or enter really want Lo hear 3pont i?:e,.{;.,; you
user presces 3 key. ery time the

field.addActionListaner (myActionListener) ;

@ Select/Highlight the text in the field
fiald.salectAll () ;

@ Put the cursor back in the field (so the user
can just start typing)

fleld. requaestFocus () ;
you are here» 413



text area

JTextArea

r-nn,ui(d;“"

R —

Unlike J TextField, JTextArea can have more than one line of text, It
takes a little configuratian to make one, because it doesn’t come out of
the box with scroll bars or line wrapping. To make a JTextArea scroll, you
have to stick it in a ScrollPane. A ScrollPane is an object that really loves

to scroll, and will take care of the text area's scrolling needs. o)
hewh
imes (seks The peefere? MQ 4 width)
10 meaws 1OV 10 taurs (seks the ¥
Constructor ( (—w medns
JTaxtArea text = new JTextArea(10,20);
How to use it \Pane and 5':: tvgﬁ‘*
JSLro! ' |
a )
@ Make it have a vertical scrollbar only o t}i acea T3t s
JSorollPane acroller -.now JScrollPane (taxt) ; Z_c” ﬂ:.c stroll ra"c to use Oﬂ'y
taxt.setLineWrap(true); ¢ Turn on line wrapping \[‘ vertical sevollbay

scroller.setVerticalScrollBarPolicy{ScrollPaneConstants, VERTICAL SCROLLBAR ALWAYS) ;
scroller.setHorizontalScrollBarPolicy(ScrollPaneConstants. HORIZONTAL SCROLLBAR NEVER) ;

panel.add(scroller) ; "'Pov-éanfﬂ You giy 4
———— Lroll Pane give the ‘l:ngt ares {o &

, € srofl
dow't adg r fcxhz?:)) ﬂ'»en add the sayof) ;:nc %Cé? ;?S;h f/k ¢
nel. You

@ Replace the text that's in it the Panel/

text.setTaxt ("Not all who are lost are wandering”);

@ Append fo the text that's in it
taxt.append (“button clicked”);

@ Select/Highlight the text in the field
text.selectAll() ;

@ Put the cursor back in the field (so the user
can just start typing)

text . recqueatFocus () ;
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using swing

JTextArea example

import javax.swing.¥;
import java.awt.*;

import java.awt.event.¥; r_!.Qe - 7
jbutton clicked I
iutton clicked [
public class TextAreal implements ActionListaner { !buum clicked ;
| ¥
JTextArea text; | i i
! b
{ |
public static void main (String{) args) { | P
TextAreal gui = naw TextAreal () ! P!
gui.go();
}
Just'Click It y

public void go() {(
JEFrame frame = naw JFrame () ;
JPanal panel = new JPanel();
JButton button = new JButton (“Just Click It”);,
button.addActionlListenar (this) ;
taxt = naw JTextArea(10,20) ;
text.setLinaWrap (truae) ;

JScrollPane scrollar = new JScrollPane (text);
scroller.setVerticalScrollBarPolicy(ScrollPaneConstants .VERTICAL SCROLLBAR ALWAYS) ;
scroller.setHorizontalScrollBarPolicy (ScrollPaneConstants. BORIZONTAL SCROLLBAR NEVER) ;
panel.add(acroller);

frame,getContentPanea () . add (RBordexLayout.CENTER, panel);
frama.getContentPane () . add (BordarLayout,SOUTH, button) ;

frame.sat8iza (350,300);
frame.setVisible (true) ;

}
i i [ Y-Y:)
public void actionPerformed (ActionEvent ev) ( Pt clichadation (et cliomy
taxt.append (“button clicked \n ”); i Thestndoin €1 e <
} }lzl\m‘:‘v;‘:mmn:l:umc
J :‘»i‘:nn*z‘::cw::ﬁ
} rsert 3 new line s0 {:j,c words Rrtton Climdbiaton clicinturton cLica
Ly, araﬁ ’ i O on F] o € | Cicediyirton xl\f-w ch:_‘
JP ine egzh {:Im: ﬂ\t b . / Whutton lickiution <\t v
tliked. Otherwise, ﬂney’” vun {;03:{-::"
) st Chlax bl
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check box

Constructor
JCheckBox check = new JCheckBox(“Goes to 117);

How to use it

Listen for an item event (when it's selected or deselected)

check.addItemListener (this) ;

@ Handle the event (and find out whether or not it's selected)

public void itemStateChanged(ItemEvent ev) {
String onOrOff = “off”;
if (check.isSelected()) onOrOff = “on”;
System.out.println(“Check box is “ + onOrOff);

Select or deselect it in code

check. setSelected(true) ;
check. setSelected(false) ;
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thetejare no
Dunj testions

Q: Aren’t the layout manag-
ers just more trouble than they're
worth? If | have to go to all this
trouble, | might as well just hard-
code the size and coordinates for
where everything should go.

AZ Getting the exact layout
you want from a layout man-

ager can be a challenge. But think
about what the layout manager

is really doing for you. Even the
seemingly simple task of figuring
out where things should go on

the screen can be comptex. For
example, the layout manager takes
care of keeping your components
from overlapping one another.

In other words, it knows how to
manage the spacing between
components (and between the
edge of the frame). Sure you can
do that yourself, but what happens
if you want components to be
very tightly packed? You might get
them placed just right, by hand,
but that’s only good for your JVM!

Why? Because the components
can be slightly different from
platform to platform, especially if
they use the underlying platform’s
native ‘look and fee!' Subtle things
like the bevel of the buttons can
be different in such a way that
components that line up neatly
on one platform suddenly squish
together on another.

And we're still not at the really Big
Thing that layout managers do.
Think about what happens when
the user resizes the window! Or
your GUI is dynamic, where com-
ponents come and go. If you had
to keep track of re-laying out all
the components every time there’s
a change in the size or contents of
a background component...yikes!



using swing

Constructor

String (] listEntries = (“alpha”, “bata”, “gamma”, “delta”,
“epsilon”, “zeta”, “ata”, “theta “});

list = new JList(listEntries);

__ you make @
How to use it This 8 5\,3{; Yike with JIC&*'A{_’:) {\..1« add the
s ad aive vT Tne I8
@ Make it have a vertical scrollbar JSevollPane ((s Oérsu,g fist) &o the panel

stxo“ pane
JScrollPane scroller = new JScrollPane(list);
scrollar.setVerticalScrollBarPolicy (ScrollPanaConstants.VERTICAL SCROLLBAR ALWAYS) ;
scroller.setHorizontalScrollBarPolicy (ScrollPaneConatants. RORIZONTAL SCROLLEAR NEVER) :

panal.add(scroller) ;

@ Set the number of lines Yo show before scrolling
list.saetViaibleRowCount (4) ;

@ Restrict the user to selecting only ONE thing at a time

list.setSalectionMode (ListSelaotionModal. SINGLE SELECTION) ;

@ Register for list selection events
list.addListSelectionlistenar (this); _ dont
You'll get the event TWICE if you dom

@ Handle events (find out which thing in the list was selected) put in this if tes

public void valueChanged (ListSelectionEvent lsa) ( .
if( 'lme.getvaluelspidijusting()) ({
String salection = (String) list.getSelactedvalue(); gﬂcfccﬁdvalu() actual
System.out.println(salection) ; vedurns gn Objcct A het 't

| .
| limited 4o or.ly Sf\ring ob\jcd:&
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Code Kitchen

. 4
, Code K'rtcllen
x *
94,
g ¥ g, F

- =
: = Cyher BeatBox (<)

wssbum - 0O00C080000MOC000¢ S )
cost i OO O0000000 0800 )
openti-n 0000E6008000080 ="
Acoustic e 000 0000000000000 - ,
casheymbal O O M @000 0MO 0000 0oL emedwn )
nndcar - 0OO00008000000080
HghTom  MOROOO0BO0G000B08
mmnge  OO0COO00000000000
Maracas siaisisiziaial Isi=iaiaisiziaia)
Whistle 80088080ap8000000

weonsa  BOOOO00880000088
Cowbell OOENDO00O00ENEC OO
wassy  00O00COO00C&O00CA0
Low-midTom §O000000000000MO
Highagego CIEOOCEOCEC0O0OEMBOEE
open HI Conga(YO O OB OO0 EBCCAEB88E808

This part's oPtionaL We're making the full BeatBox, GUI
and all. In the Saving Objects chapter, we'll learn how to
save and restore drum patterns. Finally, in the networldng
chapter (Make a Connection), we'll turn the BeatBox into a
worlcing chat client.
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using swing

Making the BeatBox

This is the full code listing for this version of the BeatBox, with buttons for starting,
stopping, and changing the tempo. The code listing is complete, and fully-
annotated, but here’s the overview:

Build a GUT that has 256 checkboxes (TCheckBox) that start out
unchecked, 16 labels (JLabel) for the instrument names, and four
buttons.

Register an ActionListener for each of the four buttons. We don't
need listeners for the individual checkboxes, because we aren't
trying to change the pattern sound dynamically (i.e. as soon as the
user checks a box). Instead, we wait until the user hits the 'start’
button, and then walk through all 256 checkboxes to get their state
and make a MIDI track.

Set-up the MIDI system (you've done this before) including getting
a Sequencer, making a Sequence, and creating a track. We are using
a sequencer method that’s new to Java 5.0, setLoopCount( ). This
method allows you to specify how many times you want a sequence
Yo loop. We're also using the sequence's tempo factor to adjust the .
tempo up or down, and maintain the new tempo from one iteration of
the loop to the next.

When the user hits 'start’, the real action begins. The event-handling
method for the 'start’ button calls the buildTrackAndStart() method.
In that method, we walk through all 256 checkboxes (one row at

a time, a single instrument across all 16 beats) to get their state,
then use the information to build a MIDI track (using the handy
makeEvent() method we used in the previous chapter). Once the track
is built, we start the sequencer, which keeps playing (because we're
looping it) until the user hits 'stop'.

you are here »
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BeatBox code

import java.awt.*;

import javax.swing.¥;
import javax.sound.midi.¥;
import java.util.*;
import java.awt.event.¥;

public class BeatBox ({

420

JPanel mainpanel; Q,/-\ We stove the thetkboxes in an AveayList
ArrayList<JCheckBox> chackboxList:
Sequancer sequencer;
Sequanca gequence;
Track track;
JFrame theFrame; These are the names of the instruments, as 3 String
array, for b“"‘dahﬁ the QUI labels (on each vow)
String[] inatrumentNames = {“Bass Drum”, “Closed Hi-Hat”,
“Open Hi-Hat”,6 ”Acoustic Snara”, “Crash Cymbal”, “Hand Clap”,
“High Tom”, “Hi Bongo”, “Maracas”, “Whistle”, “Low Conga”,
“Cowbell”, “Vibraslap”, “Low-mid Tom”, “Bigh Agogo”,
“Open Hi Conga”};
int({) instruments = (35,42,46,38,49,39,50,60,70,72,64,56,58,47,67,63};

R—
These vepresent the actusl dyom keys'.

public static void main (String[) args) { The dvwn chanmel is like a piane, except
new BeatBox2 () .buildGUI() ; each ‘kcy' on the piano is 3 d-(:‘F)
} So the number '3‘55 ierent, drum.

is the key £ .
drim, 42,15 Closed ot 1 0 D2
public void buildGUI () {

theFrame = new JFrame (“Cyber BeatBox”);

theFrame . setDefaultCloseOperation (JFrame.EXIT ON CLOSE) ;

BorderLayout layout = new Borderlayout() ;

JPanal background = naw JPanel (layout) ;

background. setBorder (BordarFactory.createFmptyBorder (10,10,10,10))

checkboxList = new ArrayList<JCheckBox>() ; S An “on ot

Box buttonBox = new Box (BoxLayout.Y AXIS);

JRutton start = new JButton{“Start”); Pu |
start.addActionlListener (new MyStartlListener()); rely desth
buttonBox.add(astart) ;

JButton stop = new JButton(“Step”);

stop.addhctionListener (naw MyStoplListanar());

buttonBox.add(stop) ; ]
Nothi

tode.

. cuck lots of QU
? sfcual here, ‘3('“‘:-‘: t bekore.

ou Ve SeEn mos
JButton upTempo = new JButton(“Tempo Dp”);

upTampo , addActionlistener (new MyUpTempoListaner());
buttonBox . add (vpTempo) ;

JButton downTempo = naw JButton (“Tempo Down”):

chapter 13



using swing

downTempo .addActionListenar (new MyDownTempoListener());
buttonBox. add {(downTempo) ;

Box nameBox = new Box (BoxLayout.Y_AXIS);

for (int i = 0; i < 16; i++) |
namaBox.add (new Labal (instrumantNamaes{i]));

}

Sll move GUI set-vp tode-

background.add (BorderLayout ERST, buttonBox) ; . kable.
background. add (BoxrderLayout.WEST, namaBox) ; Nothing remdv
theFrame . getContentPana () . add (background) ;
GridLayout grid = new GridlLayout(l6,16):
grid.setVgap(l);
grid.setBgap(2) ;
mainPanael = new JPanel (gxrid);
background. add (BordarLayout .CENTER, mainPanel) ;
for (int 1 = 0; i < 256; i++) {

JCheckBox ¢ = new JCheckBox() ;

c.setSelacted (false) ;

checkboxList.add(c) ; Make the checkboxes

mainPanel.add(c) ; ‘false’ (s th &m‘{; ::fﬁ;;‘ {;

_ the QUI panel.
setUpMidi () ;
thaeFrame . setBounds (50, 50,300, 300) ;
theFrame .pack () ;
theFrame.satVisible (true) ;
} // close method
public void setUpMidi() (
try {

sequaencar = MidiSystem.gatSequencex () ; ;—he :’;‘a{l:h’:“g’ Sd:—-up stuff for
sequancer;open() ; ‘ nd the Tlrack.ﬂlw' the _S¢1hcrt’¢,
sequence = naw Sequence (Sequence.PPQ,d); 4din, ho{hmg xpc.‘_nal.

track = sequence.craataTrack();
sequencer .aatTempoInBPM(120) ;

} catch (Excaption e) {e.printStackTrace();}
} // clesa mathod
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BeatBox code

" it all happens! Where we
This is wheve it all ) e values for .
Luen thetkbox state into MIDI everts {b_clement 302 2 w\ﬁdkjc\x:\ns‘cv““““ ot
4 add them to the Treaek. Well make 3 ’:tx s all 1b beats \va\“ sk that elemen
and a one '\y,sh;ug:;\;Y on ’c\\a*: bﬁj"' t\:i < N OT sw Yoscd
public void =~ am . | su%?‘\’::%e key: it &‘a‘t ‘msa .:::-o.
int[] trackList = null; PR ;‘\8‘1 on khat eat, pet ™
.deleteTrack (track) ; ~ Lresh ome.
:::;n:esa:u :ncefzge;t:;:alk 0 \SQ&, vid of the old Lratk, make @ tresh on

(e, Bass, Congo, ete)
for (int i = 0; i < 16; i++) { & do this for eath of the [b ROWS lie
trackList = new int[16]; .
insbrument this

« hith
se e Y, Tt gy bl

s (B B numbers For each instrument.

int key = instruments[i]; {/ bl MlDl

for (int j = 0; 3 < 16; J++ ) { & D, 4yis for cath of the BEATS for this vow

JCheckBox jc = (JCheckBox) checkboxList.get(j + (16%i));
if ( jc.isSelected()) {

KList[§] = key:
} e:::c{l.:.at[;] o Is the thetkbox at this beat seleeted? I£ yes, put

trackList[j] = 0; the key value in this slot in the arvay {the slot that
vepresents this beat). Otherwise, the instrument is

}
} // close inner loop

NOT supposed to play at this beat, so set it to zero.

For this insteument, and for all 16 beats,

makeTracks (trackList) ;
: 4 add them to the Lrack.

track.add (makeEvent (176,1,127,0,16)); ke events an
} // close outer

- We always want £o make sure that theve IS an event at

track.add (makeEvent (192,9,1,0,15)); beat 16 Gt aoes O fo 15). Otherwise, he BCB‘E ox m“s}\‘t
o not go the kull 16 beats before it stavts over.

sequencer . setSequence (sequence) ; :
sequencer.setLoopCount (sequencer . LOOP_CONTINUOUSLY) ; Let's you syeci-(:y {he number

sequencer.start () ; of loop iterations, or in this
sequencer . setTempoInBPM(120) ; tase, tontinuous looping.
} catch(Exception e) {e.printStackTrace();}

} // close buildTrackAndStart method
Now PLAY THE THiNg!!

public class “8¢  implements ActionListener {
public void actionPerformed(ActionEvent a) {
buildTrackAndStart() ; Fiest of the inner ¢lasses
} listeners £or the buttons.
} // close inner class o{;},;na spetial here.
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. V'yimplements ActionListener {
public void actionPerformed(ActionEvent a) {
sequencer.stop() ;

public class  ,

}

} // close inner class

public class ’ k implements ActionListener ({
public void actionPerformed (ActionEvent a) {
float tempoFactor = sequencer.getTempoFactor () ;
sequencer . setTempoFactor ( (float) (tempoFactor * 1.03));
}

} // close inner class

public class# . implements Actionlistener {
public void actionPerformed(ActionEvent a) {
float tempoFactor = sequencer.getTempoFactor ()’
sequencer . setTempoFactor ( (float) (tempoFactor * .97));
}

} // close inner class

using swing

The other i ¢l
listeners Fo:h\g;e ;:'Zﬁons

~

The Tempo Faetor sesles
the sequenter’s tempo by
the factor provided. The
default is 1.0, so we've
adjusting +/- 3% per
eliek.

ot at a time, for

[ { ne instrume
/\ Ta-l"\“ibm\(:rac{s::vge:ﬁ r::;\\i gc{: an ntl 7 £or the Bass

| | | . [ [ i} hold either
pblie vod o (neil el € dvum, and eath "fdd n {;hi avvay :::B_-, o£ e o
the ke of that instrument, or 3 o
O in ey = visern th 'n:incn(: o't supposed to pla at tha C(,k.
e ey = eEE Ogh;rw'\sc, make an event and add it to the track.

if (key '= 0) {

track.add (makeEvent (144,9,key, 100, i)); \g Make the NOTE ON and

track.add (makeEvent (128,9,key, 100, i+l))

NOT OFF events, and

! 3dd them o the Tratk.
}
public MidiEvent ' ‘ ””(int comd, int chan, int one, int two, int tick) {
MidiEvent event = null;
try {
ShortMessage a = new ShortMessage() ;
a.setMessage(comd, chan, one, two); This ; n .
event = new MidiEvent(a, tick); 'S The utility me
chapter’s CochiLhe?oﬁ?of;ém jast
} catch(Exception e) {e.printStackTrace(): } g new.
return event;
}

} // close class
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axercise: Which Layout?

Which code goes with
which ]ayout?

Five of the six screens below were made from one
of the code fragments on the opposite page. Match
each of the five code fragments with the [ayout that
fragment would produce.

L T —

©lece L -
W“""‘W” resuji

6@06 ] ®

watari Y

©
e
¢}
(¢

tesuji |

1 18
Y Il tesujl
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using swing

Code Fragments

JFrame frame = new JFrame();

JPanel panel = new JPanel();

panel.setBackground (Color.darkGray) ;

JButton button = new JButton(“tesuji”);

JButton buttonTwo = new JButton (“watari”) ;
frame.getContentPane () . add (BorderLayout.NORTH,panel) ;
panel.add (buttonTwo) ;
frame.getContentPane () .add (BorderLayout.CENTER,button) ;

JFrame frame = new JFrame();

JPanel panel = new JPanel();

panel.setBackground (Color.darkGray) ;

JButton button = new JButton(“tesuji”);

JButton buttonTwo = new JButton(“watari”);

panel.add (buttonTwo) ;
frame.getContentPane () .add (BorderLayout.CENTER, button) ;
frame.getContentPane () . add (BorderLayout.EAST, panel);

JFrame frame = new JFrame()

JPanel panel = new JPanel();

panel. setBackground (Color.darkGray) ;

JButton button = new JButton(“tesuji”);

JButton buttonTwo = new JButton(“watari”);

panel.add (buttonTwo) ;
frame.getContentPane () .add (BorderLayout.CENTER,button) ;

JFrame frame = new JFrame();

JPanel panel = new JPanel():;

panel.setBackground (Color.darkGray) ;

JButton button = new JButton(“tesuji”);

JButton buttonTwo = new JButton (“watari”);
panel.add(button) ;
frame.getContentPane () .add (BorderLayout.NORTH,buttonTwo) ;
frame.getContentPane () .add (BorderLayout.EAST, panel);

JFrame frame = new JFrame();

JPanel panel = new JPanel();

panel.setBackground (Color.darkGray) ;

JButton button = new JButton(“tesuji”);

JButton buttonTwo = new JButton(“watari”):;
frame.getContentPane () .add (BorderLayout.SOUTH, panel) ;
panel.add (buttonTwo) ;
frame.getContentPane () .add (BorderLayout .NORTH,button) ;
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puzzle: crossword

Across

1. Artist’s sandbox

4, Border’s catchall
5. Java look

9. Generic waiter

11. Ahappening

12. Apply a widget
15. JPanel’s default
16. Polymorphic test

428 chapter 13

17. Shake it baby
21, Lots to say
23. Choose many
2S. Button’s pal

26. Home of
actionPerformed

Down

2. Swing’s dad

3. Frame’s purview

5. Help’s home

6. More fup than text
7. Component slang
8. Romulin command
9, Arrange

10. Border’s top

13, Manager’s rules
14. Source’s behaviar
15. Border by defautt
18. User’s behavior
19. Inner's squeeze
20. Backstage widget
22. Mac look

24, Border’s right

You can do it.



using swing

JFrame frame = new JFrame () ;

JPanel panel = naw JPanel () ;

1 papal. setBackground (Color.darkGray) ;
[

4 18

ﬂﬂ;
°
5
|
|

JButton butten = new JButton (“tesuji”);

JButton buttonTwo = new JButton (“watari”);

panel.add {(buttonTwo} ;
frama.getContentPane () . add (BorderLayout. CENTER, button) ;

i oy

e

JFrame frame = new JFrame (),

JPanel panel = new JPanel();

panal.setBackground (Color.darkGray) :

JButton button = new JButton (“tesuiji”);

JButton buttonTwo = new JButton (“watari”);

frame .getContentrPane {) .add (BordarLayout.NORTH, panal) ;
panel.add (buttonTwo) ;
frame.getContentPane () .add (RorderLayout.CENTER, button) ;

JFrame frame = new JFrame () ;

JPanel panel = new JPanel();

panel.setBackground (Color.darkGray) ;

JButton button = new JButtoen{“tasuiji”);

JButton buttonTwo = new JButton(“watari”);
frames.getContentPane () .add (BorderLayout. SOUTH, panel) ;
panel . add (buttonTwo) ; .

frame .getContantPane () . add (BorderLayout.NORTH,button) ;

JFrame frame = new JFrame () ;

JPanel panel = new JPanel():

panel.setBackground {Color.darkGray) ;

JButton button = new JButton(“tesuji”);

JButton buttonTwo = new JButton (“watari”);
panel .add (button) ;
frame.getContentPane () . add (BorderLayout.NORTH, buttonTwo) ;
frama.gatContentPane () . add (BorderLayout .EAST, panel);

JFrama frame = new JEFrame () ;

JPanel panel » new JPanel();

panel . setRackground (Color . darkGray) ;

JButton button = new JButton(“tasuji”);

JButton buttonTwo © naw JButton (“watari”):

panel. add (buttonTwo) ;
frame.getContantPane () . add (BorderLayout.CENTER ,button) ;
frama.getContentPane () .add (BordexLayout.EAST, panal);

youare here» 427



Puzz|e Answers

GUL-Cress 7.0
[DTRTAWIPTAINETL B8
W C|EIN|T|E|R
MIE[TIAIL | T Gl W
> E L|I[S|TIENER] T
E|VIE[N|T Al T o0 DD
T u P Y| Z Rl [P] &
vV Cc |v|lL|Olwl [O| E T |[H E
T|S|A] |R| L U] H [T T
S LI JAIN[I|MA|T|I|O'N cl
I (L] M C ¢ U p
B B [E| Y TE|X[TARIEA A
L A I E| Q N
E T ire|c|K|B8|O1X| R U | E
K [A N LA e [T
E
A|C|T|I|O|N|L |I|S T|E|NIER




