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TEXT COMPONENTS OVERVIEW

This chapter summarizes the most basic and commonly used text component features, and it
introduces the undo package. In the next chapter we'll develop a basic JText Ar ea application
to demonstrate the use of menus and toolbars. In chapter 19, we'll discuss the inner workings
of text components in much more detail. In chapter 20, we'll develop an extensive JText -
Pane html editor application with powerful font, style, paragraph, find and replace, and spell-
checking dialogs.

JTextComponent

abstract class javax.swing.text. [ IextComponent

The JText Conponent class serves as the superclass of each Swing text component. All text
component functionality is defined by this class, along with the plethora of supporting
classes and interfaces provided in the t ext package. The text components themselves are
members of the j avax. swi ng package: JText Fi el d, JPasswor dFi el d, JText Ar ea, JEd-
i tor Pane, and JText Pane.
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NOTE We have purposely left out most of the details behind text components in this
chapter so we could provide only the information that you will most likely need on
a regular basis. If, after reading this chapter, you would like a more thorough
understanding of how text components work, and how to customize them or take
advantage of some of the more advanced features, see chapters 19 and 20.

JText Conponent is an abstract subclass of JConponent, and it implements the Scrol | a-
bl e interface (see chapter 7). Each multi-line text component is designed to be placed in a
JScrol | Pane.

Textual content is maintained in instances of the j avax. swi ng. t ext . Docunent inter-
face, which acts as the text component model. The text package includes two concrete Docunent
implementations: Pl ai nDocunment and St yl edDocunent . Pl ai nDocunent allows one font
and one color, and it is limited to character content. St yl edDocunent is much more complex,
allowing multiple fonts, colors, embedded images and components, and various sets of hier-
archically resolving textual attributes. JText Fi el d, JPasswor dFi el d, and JText Ar ea each
use a Pl ai nDocument model. JEdi t or Pane and JText Pane usea St yl edDocunent model.
We can retrieve a text component’s Docunent with get Docunent (), and assign one with
set Docunent () . We can also attach Docunent Li st ener s to a document to listen for changes
in that document’s content (this is much different than a key listener because all document
events are dispatched affer a change has been made).

We can assign and retrieve the color of a text component’s Car et with set Car et Col or ()
and get Car et Col or () . We can also assign and retrieve the current Car et position in a text
component with set Car et Posi ti on() and get Car et Posi tion().

JAVA L4 In Java 1.4 the new Navi gati onFi |l ter class has been added in the j avax. -
swi ng. t ext package. By installing an instance of Navi gati onFil ter on a text
component, using the new set Navi gati onFi | t er () method, you can control
and restrict caret movement. Navi gat i onFi | t er is most commonly used in com-
bination with an instance of JFor mattedTextFi el d. Abstract Formatter.
See section 11.3.

The di sabl edCol or property assigns a font color to be used in the disabled state. The
f or egr ound and backgr ound properties inherited from JConponent also apply; the fore-
ground color is used as the font color when a text component is enabled, and the back-
ground color is used as the background for the whole text component. The f ont property
specifies the font to render the text in. The font property and the foreground and back-
ground color properties do not overpower any attributes assigned to styled text components
such as JEdi t or - Pane and JText Pane.

All text components maintain information about their current selection. We can retrieve
the currently selected text as a St ri ng with get Sel ect edText (), and we can assign and
retrieve specific background and foreground colors to use for selected text with set Sel ec-
ti onBackgr ound() /get Sel ecti onBackground() and set Sel ecti onForeground()/
get Sel ecti onFor eground() respectively.

JText Conponent also maintains a bound f ocusAccel erat or property, which is a
char that is used to transfer focus to a text component when the corresponding key is pressed
simultaneously with the ALT key. This works internally by calling r equest Focus() on the text
component, and it will occur as long as the top-level window containing the given text compo-
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nent is currently active. We can assign/retrieve this character with set FocusAccel erat or () /
get FocusAccel erat or (), and we can turn this functionality off by assigning "\ 0’.

Theread() andwite() methods provide convenient ways to read and write text doc-
uments. The read() method takes a j ava. i 0. Reader and an Qbj ect that describes the
Reader stream, and it creates a new document model appropriate to the given text component
containing the obtained character data. The wri t () method stores the content of the doc-
ument model in a given j ava. i 0. Wi ter stream.

WARNING  We can customize any text component’s document model. However, it is impor-
tant to realize that whenever the r ead() method is invoked, a new document will
be created. Unless this method is overriden, a custom document that had been pre-
viously assigned with set Docunent () will be lost whenever read() is invoked,
because the current document will be replaced by a default instance.

JTextField
class javax.swing. ] TextField

JText Fi el d is a single-line text component that uses a Pl ai nDocunent model. The hori zon-
tal Al i gnment property specifies text justification within the text field. We can assign/retrieve
this property with set Hor i zont al Al i gnment () /get Hor i zont al Al i gnnent . Acceptable val-
ues are JText Fi el d. LEFT, JText Fi el d. CENTER, and JText Fi el d. Rl GHT.

There are several JText Fi el d constructors, two of which allow us to specify a number of
columns. We can also assign/retrieve this number, the col unms property, with set Col umms() /
get Col ums() . Specifying a certain number of columns will set up a text field’s preferred size
to accommodate at least an equivalent number of characters. However, a text field might not
receive its preferred size due to the current layout manager. Also, the width of a column is the
width of the character ‘m’ in the current font. Unless a monospaced font is used, this width
will be greater than most other characters.

The following example creates 14 JText Fi el ds with a varying number of columns. Each
field contains a number of ms equal to its number of columns.

Example 11.1

JTextFieldTest.java

see \Chapter11\1

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

public class JTextFiel dTest extends JFrane

{
public JTextFieldTest() {
super ("JTextField Test");

get Cont ent Pane() . set Layout (new Fl owLayout ());

JTextField textFieldl = new JTextField("nt, 1);
JTextField textField2 = new JTextFiel d("mi, 2);
JTextField textField3 = new JTextFiel d("mmi, 3);
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JText Fi
JText Fi
JText Fi
JText Fi
JText Fi
JText Fi

eld
eld
eld
eld
eld
eld

textFi
textFi
textFi
textFi
textFi
textFi

eld4 =
el d5 =
el d6 =

new JText Fi
new JText Fi
new JText Fi
el d7 = new JTextFi
el d8 = new JTextFi
el d9 = new JText Fi

el d(" mmmt', 4);

el d(" mmmmt', 5) ;

el d(" mmmmmt', 6) ;

el d(" mmmmmt', 7) ;
el d(" mmmmmmt', 8) ;
el d(" mmmmmmmt', 9) ;

JText Fi
JText Fi
JText Fi
JText Fi
JText Fi

eld
eld
eld
eld
eld

textFi
textFi
textFi
textFi
textFi

get Cont ent Pane() .
get Cont ent Pane() .
get Cont ent Pane() .
get Cont ent Pane() .
get Cont ent Pane() .
get Cont ent Pane() .
get Cont ent Pane() .
get Cont ent Pane() .
get Cont ent Pane() .
get Cont ent Pane() .
get Cont ent Pane() .
get Cont ent Pane() .
get Cont ent Pane() .
get Cont ent Pane() .

el d10 =
el d11l =
el di12 =
el d13 =
el di14 =

add(textFi
add(t extFi
add(t extFi
add(textFi
add(textFi
add(textFi
add(t extFi
add(textFi
add(textFi
add(t extFi
add(textFi
add(t extFi
add(textFi
add(t extFi

new JText Fi el d(" mmmmmmmmmmi', 10) ;

new JText Fi el d(" mmmmmmmmmmmd', 11) ;
new JText Fi el d(" mmmmmmmmmmmd', 12) ;
new JText Fi el d(" mmmmmmmmmmmmmd', 13) ;
new JText Fi el d(" mmmmmmmmmmmmmmd', 14) ;

el dl);
el d2);
el d3);
el d4);
el d5);
el d6) ;
el d7);
el d8);
el d9);
el d10);
el d11);
el d12);
el d13);
el d14);

set Def aul t G oseOper ati on(JFrane. EXI T_ON_CLOSE) ;

set Si ze(300, 170) ;
setVisible(true);

}

public static void main(String argv[]) {
new JText Fi el dTest () ;

}
}

Figure 11.1 illustrates the output. Notice that none of the text completely fits in its field. This

happens because JText Fi el d does not factor in the size of its border when calculating its

preferred size, as we might expect. To work around this problem, though this is not an ideal

solution, we can add one more column to each text field. The result is shown in figure 11.2.

This solution is more appropriate when a fixed width font (monospaced) is being used.

Figure 11.3 illustrates this last solution.

4 dTextField Test II=]

E @ @ [mmnmn] [memmime] [

[mmirnrarar] [rrarrmemme] [mmmemmeen e

[rmmmmenrarmmenn] [memememenmmen e

[mmmmrarammememenn] [mmmmmmememmmnmno

|mmmmmmmmmmmmmn|
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Figure 11.1
JText Fi el ds using an equal number
of columns and "m” characters
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ES JTextField Test =] ES
E m |mmm ||mmmm ||mmmmm |

[mmmrnram | [mrmmenmem | [mmmmmm e |

[mmmrmrarammm | [mmmmmmmmmn |

[mmmmmmrarammm | [mmmmmmmmmnnmn |

|mmmmmmmmmmmmm | Figure 11.2

[mmmmmrammmmmmmm | JText Fi el ds using one more column
than the number of “m”characters

o o] e o | | e
|

|mmrmmmnmmmn| |nmmmmmmummmn| Figure 11.3
’— JText Fi el ds using a monospaced font,
B O ]
and one more column than the number

of “m” characters

NOTE Using a monospaced font is always more appropriate when a fixed character limit
is desired.

JText Fi el d also maintains a BoundedRangeMbdel (see chapter 13) as its hori zontal -
Vi sibility property. This model is used to keep track of the amount of currently visible
text. The mi ni numis 0 (the beginning of the document), and the maxi numis equal to the
width of the text field or the total length of the text in pixels (whichever is greater). The
val ue is the current offset of the text displayed at the left edge of the field, and the ext ent is
the width of the text field in pixels.

By default, a Key St r oke (see section 2.13.2) is established with the ENTER key that causes
an Act i onEvent to be fired. By simply adding an Acti onLi st ener to a JText Fi el d, we
will receive events whenever ENTER is pressed while that field has the current focus. This is very
convenient functionality, but it may also get in the way of things. To remove this registered
keystroke, do the following:

KeyStroke enter = KeyStroke. get KeyStroke(KeyEvent. VK_ENTER, 0);
Keymap map = nyJText Fi el d. get Keymap() ;
map. r enoveKey St r okeBi ndi ng(enter);

JText Fi el d’s document model can be customized to allow only certain forms of input; this
is done by extending Pl ai nDocument and overriding the i nsert String() method. The
following code shows a class that will only allow six or fewer digits to be entered. We can
assign this document to a JText Fi el d with the set Docunent () method (see chapter 19 for
more about working with Docurment s).

cl ass Si xDi gi t Docunent ext ends Pl ai nDocument

{
public void insertString(int offset,
String str, AttributeSet a)
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throws BadLocati onException {
char[] insertChars = str.toCharArray();

bool ean valid = true;
bool ean fit = true;
if (insertChars.length + getlLength() <= 6) {
for (int i =0; i <insertChars.length; i++) {
if (!Character.isDigit(insertChars[i])) {
valid = fal se;
br eak;

}
}
}

el se
fit = fal se;

if (fit && valid)
super.insertString(offset, str, a);

else if (!fit)
get Tool kit (). beep();

}
}

JAVA 1.4 In Java 1.4 the new JFor mat t edText Fi el d component has been added to more
casily allow the creation of customized input fields. We'll discuss this component
along with several examples of its use in sections 11.4, 11.5, and 11.6.

Java 1.4 also includes a new Document Fil ter class in the j avax. swi ng. t ext
package. When an instance of Docunent Fi | t er is installed on a Docunent , all in-
vocations of i nsert String(), remove(), and repl ace() get forwarded on to
the Docunment Fi | t er. This allows clean encapsulation of all custom document
mutation code. So, for instance, the Si xDi gi t Document code would be more ap-
propriately built into a Docunent Fi | t er subclass. In this way different filters can
be applied to various documents without the need to change a given Docunent  in-
stance. To support Docunent Fi | ters, Abstract Document includes the new
set Docunent Fi | ter () and get Docunent Fi | ter () methods. Docunent Fi | -
ter is most commonly used in combination with an instance of JFor mat t edTex-
tFi el d. Abstract Formatter. See section 11.3.

Don’t overly restrict input  Filtering text fields during data entry is a power-
ful aid to usability. It helps prevent the user from making a mistake and it can
speed operations by removing the need for validation and correction proce-
dures. However, it is important not to overly restrict the allowable input. Make
sure that all reasonable input is expected and accepted.

For example, with a phone number, allow “00 1 44 654 7777,” “00+1 44 654
7777, and “00-1-1-654-7777,” as well as “00144654777.” Phone numbers
can contain more than just numbers!

Another example involves dates. You should allow “04-06-99,” “04/06/99,”
and “04:06:99,” as well as “040699.”
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JPasswordField

class javax.swing. [PasswordField

JPasswor dFi el d is a fairly simple extension of JText Fi el d that displays an echo character
instead of the actual content that is placed in its model. This echo character defaults to *, and
we can assign a different character with set EchoChar ().

Unlike other text components, we cannot retrieve the actual content of a JPasswor d-
Fi el d with get Text () (this method, along with set Text (), has been deprecated in JPass-
wor dFi el d). Instead we must use the get Passwor d() method, which returns an array of
chars. JPasswor dFi el d overrides the JText Conponent copy() and cut () methods to do
nothing but emit a beep, for security reasons.

Figure 11.4 shows the JText Fi el dDenp example of section 11.1.2. It uses JPasswor d-
Fi el ds instead, and each is using a monospaced font.

23 JPasswordField Test [_ (O]

]y e | |
| || || |

| || || |

FEEEE AL AL AL Figure 11.4

JPasswor dFi el ds using a mono-
spaced font, and one more column
than number of characters

JTextArea

class javax.swing. [ TextArea

JText Area allows multiple lines of text and, like JText Fi el d, it uses a Pl ai nDocunent
model. As we discussed earlier, JText Area cannot display multiple fonts or font colors.
JText Area can perform line wrapping and, when line wrapping is enabled we can specify
whether lines break on word boundaries. To enable/disable line wrapping we set the | i neW ap
property with set Li new ap() . To enable/disable wrapping on boundaries (which will only
have an effect when | i neW ap is set to t r ue) we set the wr apSt yl eWor d property using set -
W apStyl eWord() . Both I i new ap and wr apSt yl eWor d are bound properties.

JText Ar ea overrides i sManagi ngFocus() (see section 2.12) to returnt r ue, indicating
that the FocusManager will not transfer focus out of a JText Area when the TAB key is
pressed. Instead, a tab is inserted into the document (the number of spaces in the tab is equal
tot abSi ze). We can assign/retrieve the tab size with set TabSi ze() /get TabSi ze() respec-
tively. t abSi ze is also a bound property.

There are several ways to add text to a JText Ar ea’s document. We can pass this text in
to one of the constructors, append it to the end of the document using the append() method,
insert a string at a given character offset using the i nsert () method, or replace a given range
of text with the r epl aceRange() method. As with any text component, we can also set the
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text with the JText Conponent set Text () method, and we can add and remove text directly
from its Document (see chapter 19 for more details about the Document interface).

JText Ar ea maintains | i neCount and r ows properties which can easily be confused.
The r ows property specifies how many rows of text JText Ar ea is actually displaying. This may
change whenever a text area is resized. The | i neCount property specifies how many lines of text
the document contains. Each line consists of a set of characters ending in a line break (\ n). We
can retrieve the character offset of the end of a given line with get Li neEndCF f set () , the char-
acter offset of the beginning of a given line with get Li neSt art Of f set () , and the line num-
ber that contains a given offset with get Li neOf Of f set () .

The r owHei ght and col umW dt h properties are determined by the height and width of
the current font. The width of one column is equal to the width of the “m” character in the cur-
rent font. We cannot assign new values to the properties, but we can override the get Col umm-
W dt h() and get RowHei ght () methods in a subclass to return any value we like. We can
explicitly set the number of rows and columns a text area contains with set Rows() and set -
Col umms() , and the get Rows() and get Col urms() methods will only return these explicitly
assigned values (not the current row and column count, as we might assume at first glance).

Unless JText Ar ea is placed in a JScrol | Pane or a container using a layout manager
which enforces a certain size, it will resize itself dynamically depending on the amount of text
that is entered. This behavior is rarely desired.

JEditorPane

class javax.swing. JEditorPane

JEdi t or Pane is a multi-line text component capable of displaying and editing various differ-
ent types of content. Swing provides support for HTML and RTE, but there is nothing stop-
ping us from defining our own content type, or implementing support for an alternate format.

NOTE Swing’s support for HTML and RTF is located in the j avax. swi ng. t ext . ht n
and j avax. swi ng. text.rtf packages.

Support for different content is accomplished in part through the use of custom Edi t or Ki t
objects. JEdi t or Pane’s cont ent Type property is a St r i ng that represents the type of docu-
ment the editor pane is currently set up to display. The EditorKit maintains this value
which, for Def aul t Edi t or Ki t , defaults to “text/plain.” HTMLEdi t or Ki t and RTFEdi t or -
Ki t have cont ent Type values of “text/html” and “text/rtf”, respectively (see chapter 19 for
more about Edi t or Ki t s).

In chapter 9 we built a simple web browser using a non-editable JEdi t or Pane by passing
a URL to its constructor. When it’s in non-editable mode, JEdi t or Pane displays HTML
pretty much as we might expect, although it has a long way to go to match Netscape. By allow-
ing editing, JEdi t or Pane will display an HTML document with many of its tags specially
rendered, as shown in figure 11.5 (compare this to figure 9.4).

JEdi t or Pane is smart enough to use an appropriate Edi t or Ki t, if one is available, to
display a document passed to it. When it’s displaying an HTML document, JEdi t or Pane
can fire Hyper | i nkEvent s (which are defined in the j avax. swi ng. event package). We
can attach Hyper | i nkLi steners to JEdi t or Pane to listen for hyperlink invocations, as
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FE4 HTML Browser [Advanced Editor] [_ o] x]
Address  |http:/java.sun.comiproducts fictscindex.html - | E

head | ) — | [ PBOUTTHIE ML | [ | [FOLLOW THESE COMMENTS FOR
INFORMATION ABOUT THE \|5TRUCTUREOFOURTEMPUWES [T [T | [ INSERT YOUR TITLE HERE

|‘ END OF TITLE

‘ Inead

VAT FOUNDATICN GLASSES.

The Swing 9 ﬁ

u

® Search @ Index @ Feedback @ Archive W EXTRA

Swing 1.1.1 Beta Z @ March - April

1009

begin main page table |

SERVER SIDE INCLUDE FOR
MAVIGATION MERU AT LEFT Begin Page Data ‘ |- ----------------------- | ‘ EDIT PAGE CONTENT HERE
____________________________ (=== | [---——END-COMTENT-—— | [ ENDI OF PAGE DATA
| ‘End Page Data

| begin header table |

Figure 11.5 A JEdi t or Pane displaying HTML in editable mode

demonstrated by the examples at the end of chapter 9. The following code shows how simple
it is to construct an HTML browser using an active Hyper | i nkLi st ener .

m browser = new JEdi t or Pane(
new URL("http://java.sun.conl products/jfc/tsc/index.htm"));
m _br owser . set Edi t abl e(f al se);
m _br owser . addHyper | i nkLi st ener ( new HyperlinkLi stener() {
public void hyperlinkUpdat e(HyperlinkEvent e) {

if (e.getEvent Type() == HyperlinkEvent. Event Type. ACTI VATED) {
URL url = e.getURL();
if (url == null)
return;

try { mbrowser. set Page(e.getURL); }
catch (1 Cexception e) { e.printStackTrace(); }
}
}
}

JEdi t or Pane uses a Hasht abl e to store its editor kit/content type pairs. We can query this
table and retrieve the editor kit associated with a particular content type, if there is one, using
the get Edi t or Ki t For Cont ent Type() method. We can get the current editor kit with
get Edi torKi t (), and the current content type with get Cont ent Type() . We can set the
current content type with set Cont ent Type() , and if there is already a corresponding editor
kit in JEdi t or Pane’s hashtable, an appropriate editor kit will replace the current one. We can
also assign an editor kit for a given content type using the set Edi t or Ki t For Cont ent -
Type() method (we will discuss EditorKits, and the ability to construct our own, in
chapter 19).
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JEdi t or Pane uses a Def aul t St yl edDocunent as its model. In HTML mode, an HTM.-
Docunent , which extends Def aul t St yl edDocurent , is used. Def aul t St yl edDocunent is
quite powerful, as it allows us to associate attributes with characters and paragraphs, and to

apply logical styles (see chapter 19).

JTextPane

class javax.swing. ] TextPane

JText Pane extends JEdi t or Pane and thus inherits its abilities to display various types of
content. The most significant functionalities JText Pane offers are the abilities to program-
matically assign attributes to regions of its content, embed components and images within its
document, and work with named sets of attributes called St yl es (we will discuss St yl es
in chapters 19 and 20).

To assign attributes to a region of document content, we use an At tri but eSet imple-
mentation. We will describe Att ri but eSet s in detail in chapter 19, but we will tell you here
that they contain a group of attributes such as font type, font style, font color, and paragraph and
character properties. These attributes are assigned through the use of various static methods
which are defined in the St yl eConst ant s class, which we will also discuss further in chapter 19.

Example 11.2 demonstrates embedded icons, components, and stylized text. Figure 11.6
illustrates the output.

E%JTeleane Demo !EI
_]'_V Viannineg
/ PRIDIICAaTIONS B0,

History: Distant

Lee Flizpatrick Martjan Bace

When we started doing business under the Manning name, about 10 years
ago, we were @ very different cormpary. What we are now is the end result of
an evolutionary process inwhich accidental events played as big a role, or
higger, a5 planning and foresight )

Visit Manning

Figure 11.6 A JText Pane with inserted | magel cons, text with
attributes, and an active JButt on
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Example 11.2

JTextPaneDemo.java

see \Chapter11\2

import java.awt.*;

i mport java.awt.event.*;
import java.io.*;

i mport javax.sw ng.*;

i mport javax.sw ng.text.*;

public class JText PaneDenp extends JFrane

{
// Best to reuse attribute sets as nuch as possible.

static SinpleAttributeSet | TALIC GRAY = new Sinpl eAttributeSet();
static SinpleAttributeSet BOLD BLACK = new Sinpl eAttributeSet();
static SinpleAttributeSet BLACK = new Sinpl eAttributeSet();

static {
Styl eConst ant s. set For egr ound( | TALI C_GRAY, Col or. gray);
Styl eConstants.setltalic(lTALIC GRAY, true);
Styl eConst ant s. set Font Fam | y(| TALI C_GRAY, "Hel vetica");
Styl eConst ant s. set Font Si ze(| TALI C_GRAY, 14);

Styl eConst ant s. set For egr ound( BOLD_BLACK, Col or. bl ack);
Styl eConst ant s. set Bol d( BOLD_BLACK, true);

Styl eConst ant s. set Font Fami | y(BOLD_BLACK, "Hel vetica");
Styl eConst ant s. set Font Si ze( BOLD_BLACK, 14);

Styl eConst ant s. set For egr ound( BLACK, Col or. bl ack) ;
Styl eConst ant s. set Font Fam | y( BLACK, "Hel vetica");
Styl eConst ant s. set Font Si ze( BLACK, 14);

}

JText Pane m editor = new JText Pane();

publ i c JText PaneDeno() {
super (" JText Pane Denp");

JScrol | Pane scrol |l Pane = new JScrol | Pane(m editor);
get Cont ent Pane() . add(scrol | Pane, BorderLayout. CENTER);

set EndSel ecti on();
m editor.insertlcon(new | nagel con("nmanning.gif"));
insertText("\nHi story: Distant\n\n", BOLD BLACK);

set EndSel ecti on();

m edi tor.insertlcon(new | nagel con("Lee_fade.jpg"));

i nsert Text (" ", BLACK);
set EndSel ecti on();

m edi tor.insertlcon(new | magel con("Bace_f ade. jpg"));

insertText("\n Lee Fitzpatrick
s
+ "Marjan Bace\n\n", |TALIC GRAY);
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i nsert Text ("When we started doing business under " +
"the Manning nane, about 10 years ago, we were a very " +
"different conpany. What we are nowis the end result of " +
"an evol utionary process in which accidental " +
"events played as big a role, or bigger, as planning and " +
"foresight.\n", BLACK);

set EndSel ecti on();
JButton manni ngButton = new JButton("Visit Manning");
manni ngBut t on. addAct i onLi st ener (new Acti onLi stener() {
public void actionPerforned(ActionEvent e) {
m edi tor. set Edi t abl e(f al se);
try { meditor.setPage("http://ww. manni ng. cont'); }
catch (I Oexception ioe) { ioe.printStackTrace(); }
}
IF
m edi t or. i nsert Conponent ( manni ngButt on) ;
set Def aul t O oseOper ati on(JFrane. EXI T_ON_CLOSE) ;

set Si ze(500, 450);
setVisible(true);

}
protected void insertText(String text, AttributeSet set) {
try {
m edi t or. get Docunment (). insertString(
m edi t or. get Docunment (). get Length(), text, set);
}

catch (BadLocati onException e) {
e.printStackTrace();

}
}

protected void set EndSel ection() {
m editor.setSel ectionStart (m editor.get Docunent().getLength());
m _edi tor. set Sel ecti onEnd(m_ edi t or. get Docunent (). getLength());

}

public static void main(String argv[]) {
new JText PaneDeno() ;

}
}

As example 11.2 demonstrates, we can insert images and components with JText Pane’s
insertlcon() andinsert Conponent () methods. These methods insert the given object by
replacing the current selection. If there is no current selection, they will be placed at the begin-
ning of the document. This is why we defined the set EndSel ect i on() method in our exam-
ple above to point the selection to the end of the document where we want to do insertions.

When inserting text, we cannot simply append it to the text pane itself. Instead we retrieve
its document and call i nsert String() . To give attributes to inserted text we can construct
AttributeSet implementations, and we can assign attributes to that set using the Styl e-
Constants class. In the example above we do this by constructing three Si npl eAttri -
but eSet s as static instances (so that they may be reused as much as possible).
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As an extension of JEdi t or Pane, JText Pane uses a Def aul t St yl edDocunent for its
model. Text panes use a special editor kit, Def aul t Styl edEdi t orKit, to manage their
Act i onsand Vi ews. JText Pane also supports the use of St y!I es, which are named collections
of attributes. We will discuss styles, actions, and views as well as many other advanced features
of JText Pane in chapters 19 and 20.

11.2 USING THE BASIC TEXT COMPONENTS

The following example demonstrates the use of the basic text components (JText Fi el d,
JPasswor dFi el d, and JText Ar ea) in a personal data dialog box.

E%_,%Texl Components Demo

rPersonal Data

First name: |Marjan |

Last name: [Bace |

Login password: |nﬂwm |

rComments:

Publisher

anning Publications
Figure 11.7
Basic text components demo;
a personal data dialog box

Example 11.3

TextDemo.java

see \Chapter11\3

import java.awt.*;
i mport java.awt.event.*;

i mport javax.sw ng.*;
i mport javax.sw ng. border.*;
i mport javax.sw ng.event.*;

i mport dl.*;

public class TextDenp extends JFrame {
protected JTextField mfirstTxt;
protected JText Field m| astTxt;
protect ed JPasswordFi el d m passwor dTxt;
protected JText Area m coment sTxt;

public TextDeno() {
super (" Text Conponents Denp");
Font nonospaced = new Font (“Mnospaced”, Font.PLAIN, 12);
JPanel pp = new JPanel (new Border Layout(0));

JPanel p = new JPanel (new Di al ogLayout ());
p. set Bor der (new JLabel (“First nane:"));
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p. add(new JLabel (“First name:"));
mfirstTxt = new JTextFi el d(20);
p. add(m firstTxt);

p. add(new JLabel (“Last nane:"));
m | ast Txt = new JText Fi el d(20);
p. add(m firstTxt);

p. add(newdLabel (“Logi n password:"));

m passwor dTxt = new JPasswor dFi el d( 20);
m_passwor dTxt . set Font (nonospaced) ;

p. add(m_passwor dTxt) ;

p. set Bor der (new ConpoundBor der (

new Ti t| edBor der (new Et chedBorder (), “personal Data”),
new EnptyBorder (1, 5, 3, 5))
)i
pp. add(p, BorderLayout.NORTH);

m comment sTxt = new JText Area(““, 4, 30); Instructs the text area
m_comrent sTxt . set Font (nmonospaced) ; to wrap lines and words
m coment sTxt . set Li neW ap(true); as more text

m comment sTxt . set WapStyl eWord(true);
p = new JPanel (new Bor der Layout());
p. add(new JScrol | Pane(m conment sTxt));
p. set Bor der (new ConpoundBor der (
new Ti t| edBor der (new Et chedBorder (), “comments”),
new EnptyBorder (3, 5, 3, 5))
)
pp. add(p, BorderLayout. CENTER);

pp. set Bor der (new EnptyBorder (5, 5, 5, 5));
get Cont ent Pane() . add( pp) ;
pack();

}

public static void main(String[] args) {
JFrame frame = new Text Deno();
frame. set Def aul t Cl oseOper ati on(JFrame. EXI T_ON_CLCSE) ;
frame. setVisible(true);

}
}

11.2.1 Understanding the Code
Class TextDemo

This class extends JFr ane to implement the frame container for the following four text com-
ponents used to input personal data:

e JTextField mfirstTxt: text field for the first name.

e JTextField ml ast Txt : text field for the last name.

e JPasswor dFi el d m passwor dTxt : password field.

e JText Area m conment sTxt : text area for comments.

USING THE BASIC TEXT COMPONENTS 305



11.2.2

11.3
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The Di al ogLayout layout manager described in chapter 4 is used to lay out components in
pairs: label on the left, text components on the right. (Note that you don’t have to supply any
additional constraints or parameters to this layout manager.)

The various settings applied to JText Area m conmment sTxt instruct it to wrap text by lines
and words rather than allow it to scroll horizontally as more text is entered.

Running the code

Figure 11.7 shows this demo in action. Note how text wraps in the comment box. Try com-
menting out the following lines individually and note the effects:

m_conment sTxt . set Li neW ap(true);

M comment sTxt . set WapStyl eWword(true);

JFORMATTEDTEXTFIELD

class javax.swing. [Formatted 1extField

JFor mat t edText Fi el d is a new Swing component introduced in Java 1.4. This component
extends JText Fi el d and adds support for custom formatting.

The simplest way to use JFormattedTextField is to pass an instance of
java. text. Format class to the component’s constructor. This For mat instance will be used
to enforce the format of data input as a number, date, and so forth. Subclasses of For mat
include Dat eFor mat , Nunber For mat , and MessageFor mat among others.

The formatting itself is handled by an instance of the inner JFor mattedText -
Fi el d. Abstract Formatter class which is normally obtained by an instance of the inner
JFor mat t edText Fi el d. Abstract For matt er Factory class. The default JFor mat t ed-
Text Fi el d constructor installs a Def aul t For matt er instance as its JFor mat t edText -
Fi el d. Abstract Formatt er. Def aul t For mat t er. Def aul t For mat t er and its subclasses,
MaskFor mat ter, | nternational Formatter, DateFormatter, and Nunber For mat t er
are described later in this section.

The set Formatter () method is protected, indicating that you should not set the
Abst ract For mat t er directly. Rather, this should be done by setting the Abst r act For mat -
terFactory with the setFormatterFactory() method. If you do not specify an
Abstract For mat t er using this method, or with the appropriate constructor, a concrete
Abstract For mat t er subclass will be used based on the Class of the current JFor mat t ed-
Text Fi el d value. Dat eFor mat t er is used for j ava. uti | . Dat e values, Nunmber For mat t er
is used for j ava. | ang. Nurrber values, and for all other values def aul t For mat t er is used.

The set Val ue() method takes an Obj ect as parameter and assigns it to the value
property. It also sends this object to the AbstractFormatter instance to deal with
appropriately in its setValue() method and assign to its value property.
JFor mat t edText Fi el d and its Abst r act For mat t er have separate value properties. During
editing Abstract Formatter’s value is updated. This value is not pushed to
JFormat t edText Fi el d until the commi t Edi t () method is called. This normally occurs
when ENTER is pressed or after a focus change occurs.

The getVal ue() method returns an appropriate Obj ect representing the current
JFor mat edText Fi el d value. For instance, if a Dat eFor mat t er is in use a Dat e object will
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be returned. This may not be the current value maintained by Abst ract For matt er. To get
the currently edited value the commi t Edi t () method must be invoked before get Val ue()
is called.

The i nval i dEdi t () method is invoked whenever the user inputs an invalid value, thus
providing a way to give feedback to the user. The default implementation simply beeps. This
method is normally invoked by Abstract Formatter’s i nval i dEdi t () method, which is
usually invoked whenever the user inputs an invalid character.

The i sVal i dEdi t () method returns a boolean value specifying whether or not the
current field JFormattedTextField value is valid with respect to the current
Abstract For mat t er instance.

The conmi t Edi t () method forces the current value in Abst r act For matt er to be set
as the current value of the JFor mat t edText Fi el d. Most Abst r act For mat t er s invoke this
method when ENTER is pressed or a focus change occurs. This method allows us to force a
commit programmatically. (Note that when editing a value in JFor mat t edText Fi el d, until
a commit occurs JFor mat t edText Fi el d’s value is not updated. The value that is updated
prior to a commit is Abst r act For mat t er ’s value.)

The set FocusLost Behavi or () method takes a parameter specifying what JFor mat -
t edText Fi el d’s behavior should be when it loses the focus. The following JFor mat t ed-
Text Fi el d constants are used for this method:

* JFor mat t edText Fi el d. REVERT: revert to current value and ignore changes made to
Abst ract For mat t er’s value.

e JFormattedTextFiel d. COM T: try to commit the current Abstract Formatter
value as the new JFormattedTextField value. This will only be successful if
Abstract Format t er is able to format its current value as an appropriate return value
from its st ri ngToVal ue() method.

e JFormattedText Fi el d. COW T_OR REVERT: commit the current Abstract For -
mat t er value as the new JFor mat t edText Fi el d value only if Abst r act For matt er is
able to format its current value as an appropriate return value from its stringToV-
al ue() method. If not, Abst r act For mat t er’s value will revert to JFor mat t edText -
Fi el d’s current value and ignore any changes.

e JFor matt edText Fi el d. PERS| ST: leave the current Abst r act For matter value as is
without committing or reverting.

Note that some Abstract For matt er s may commit changes as they happen, versus when
a focus change occurs. In these cases the assigned focus lost behavior will have no effect.
(This happens when Def aul t For mat t er’s conmi t sOnVal i dEdi t property is set to t r ue.)

11.3.1 JFormattedTextField.AbstractFormatter
abstract class javax.swing. [Formatted IextField. AbstractFormatter

An instance of this class is used to install the actual custom formatting and caret movement
functionality in a JFor mat t edText Fi el d. Instances of Abst r act For mat t er have a Docu-
ment Fi | ter and Navi gati onFi |l t er associated with them to restrict get Document Fi | -
ter() and get Navi gati onFi | t er () methods to return custom filters as necessary.
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11.3.2

11.3.3
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WARNING  Abstract For matt er normally installs a Docunent Fi | ter on its Docunent in-
stance and a Navi gati onFi | ter on itself. For this reason you should not install
your own, otherwise the formatting and caret movement behavior enforced by Ab-
stract Format t er will be overridden.

The val ueToSt ri ng() and stringToVal ue() methods are used to convert from Obj ect
to Stringand String to Qbj ect . Subclasses must override these methods so that JFor mat -
t edText Fi el d’s get Val ue() and set Val ue() methods know how to behave. These meth-
ods throw Par seExcept i ons if a conversion does not occur successfully.

DefaultFormatter

class javax.swing. text. DefaultFormatter

This Abst ract For mat t er concrete subclass is used by default by JFor mat t edText Fi el d
when no formatter is specified. It is meant for formatting any type of Obj ect . Formatting is
done by calling the t oSt ri ng() method on the assigned value object.

In order for the value returned by the st ri ngToVal ue() method to be of the appropri-
ate object type, the class defining that object type must have a that takes a St ri ng constructor
parameter.

The get Val ued ass() method returns the C ass instance defining the allowed object
type. The set Val ueC ass() allows you to specify this.

The set Overwri t eMode() method allows you to specify whether or not text will over-
write current text in the document when typed into JFor mat t edText Fi el d. By default this
istrue.

The set Commi t sOnVal i dEdi t () method allows you to specify whether or not the cur-
rent value should be committed and pushed to JFor mat t edText Fi el d after each successful
document modification. By default this is f al se.

The get Al | owsl nval i d() method specifies whether the For mat instance should for-
mat the current text on every edit. This is the case if it returns f al se, the default.

MaskFormatter

class javax.swing. text. MaskFormatter

MaskFor mat t er is a subclass of Def aul t For mat t er that is designed to allow editing of cus-
tom formatted St ri ngs. This formatting is controlled by a String mask that declares the
valid character types that can appear in specific locations in the document.
The mask can be set as a String passed to the constructor or to the set Mask method.
The following characters are allowed, each of which represents a set of characters that will be
allowed to be entered in the corresponding position of the document:
* #: represents any valid number character (validated by Character.isDigit())
* *:escape character
* U any character; lowercase letters are mapped to uppercase (validated by Charac-
ter.isLetter())
* L: any character; upper case letters are mapped to lowercase (validated by Charac-
ter.isLetter())
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11.3.4

11.3.5

11.3.6

11.3.7

* A: any letter character or number (validated by Character.isLetter() or Charac-
ter.isDigit())

* ?:any letter character (validated by Character.isLetter())

e *:any character

* H: any hex character (i.e., 0-9, a-f or A-F)

Any other characters not in this list that appear in a mask are assumed to be fixed and unchan-
gable. For example, the following mask will enforce the input of a U.S.—style phone number:
“(HitH) B #HHH

The set of valid and invalid characters can be further refined with the set val i dChar -
acters() and set | nval i dCharact er s() methods.

By default the placeholder character is a space * * representing a character location that
needs to be filled in to complete the mask. The set Pl aceHol der Char act er () method pro-
vides a way to specify a different character. For instance, with the phone number mask and a
‘" as the placeholder character, JFor mat t edText f i el d’s content would initially look like:

) "

InternationalFormatter

class javax.swing. text. InternationalFormatter

I nt er nati onal For matt er extends Def aul t Edi t or and uses a For mat instance to handle
conversion to and from a St ri ng. This formatter also allows specification of maximum and
minimum allowed values with the set Maxi mun() and set M ni nun() methods which take
Conpar abl e instances as parameters.

DateFormatter

class javax.swing.text. DateFormatter

Dat eFormatter is an International Formatter subclass which uses a java.-
t ext . Dat eFor mat instance as the For mat used to handle conversion from St ri ng to Dat e
and Dat e to St ri ng.

NumberFormatter

class javax.swing.text. NumberFormatter

Nurber Formatter is an International Formatter subclass which uses a java. -
t ext . Nunber For mat instance as the For mat used to handle conversion from String to
Nunber and Number to Stri ng. Subclasses of Nunber include | nt eger, Doubl e, Fl oat,
and so forth.

JFormattedTextField.AbstractFormatterFactory

abstract class javax.swing. [Formatted IextField. AbstractFormatterFactory

Instances of this class are used by JFornmattedTextField to supply an appropriate
Abstract Formatter instance. An Abstract Formatter Factory can supply a different
Abst ract For mat t er depending on the state of the JFor mat t edText Fi el d, or some other
criteria. This behavior is customizable by implementing the get For mat t er () method.
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11.4
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DefaultFormatterFactory

class javax.swing. text. DefaultFormatterFactory

This concrete subclass of AbstractFormatterFactory is used by default by
JFormat t edText Fi el d when no formatter factory is specified. It allows specification of
different formatters to use when JFor mat t edText fi el d is being edited (i.e., has the focus),
just displayed (i.e., does not have the focus), when the value is null, and one for all other cases
(the default formatter).

BAsic JFORMATTED TEXTFIELD EXAMPLE

The following example demonstrates two JFor mat t edText Fi el ds used for the input of a U.S.
dollar amount and date. For the U.S. dollar amount field a locale-dependent currency format
is used.

E%Furmatted Text Field !EI[E|

Dollar amount:  |[§100.00 |

Transaction date: |1 0282001 |

(0],

Figure 11.8
Basic JFor nat t edText Fi el d example

Example 11.4

FTFDemo.java

see \Chapter11\4

import java.awt.*;
i mport java.awt.event.*;
i mport java.text.*;
import java.util.*;

i mport javax.sw ng.*;
i mport javax.sw ng. border.*;

i mport dl.*;
cl ass FTFDenp extends JFranme {

public FTFDeno() {
super (“Formatted TextField”);
Formatted text field
used for a US dollar
amount; a locale-specific
p. add(new JLabel (“Dol | ar anmount:”)); o !lumberFormat instance
Nunber For mat f or mat Money= is used to regulate
Nunber For mat . get Currencyl nst ance(Local e. US) ;

JPanel p = new JPanel (new Di al ogLayout 2());
p. set Bor der (new Enpt yBor der (10, 10, 10, 10));
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JFormattedTextField ft Money = new

JFor mat t edText Fi el d(for mat Money) ; Formatted text field used for a
ft Money. set Col ums(10); US dollar amount; a locale-specific
ft Money. set Val ue( new Doubl e(100)); NumberFormat instance is used
p. add(ftfMney); to regulate formatting

p. add(new JLabel (“Transaction date:”));

Dat eFormat fornat Date = new Si npl eDat eFor mat (“ MM dd/ yyyy”);
JFormattedTextField ftfDate = new JFor mattedText Fi el d(formatDate);
ftfDate.setCol ums(10);

ftfDate.setVal ue(new Date());

p. add(ftfDate);
Formatted text field used

JButton btn = new JButton(OK"); for a date; a DateFormat instance
p.add(btn);); is used to regulate formatting
get Cont ent Pane() . add(p, BorderLayout. CENTER);
pack();

}

public static void main( String args[] ) {
FTFDenmo mai nFranme = new FTFDeno();
mai nFrane. set Def aul t Gl oseOper ati on(JFrame. EXIT_ON_CLCSE) ;
mai nFrane. setvi si bl e(true);

}
}

11.4.1 Understanding the code
Class FTFDemo

This class extends JFrame to implement the frame container for two JFor mat t edText -
Fi el ds:

* JFormattedTextFiel d ftMney: used to input a U.S. dollar amount. Constructor
takes an instance of Nunber For mat as parameter.

* JFormattedTextFiel d ftDate: used to input a date. Constructor takes an instance
of Si npl eDat eFor mat as parameter.

o The Nunber Format instance is created with Number For mat’s static get Currency-
I nstance() method. This and other For mat classes provide such static methods to return
locale-specific For mat instances.

o The Dat eFor mat instance is easily created as an instance of Si npl eDat eFor mat . Si npl e-
Dat eFor mat takes a St ri ng as its parameter representing how the date should be displayed.
Specific characters such as “ M, “d” and “y” have specific meanings (see Javadoc writeup on
Si npl eDat eFor mat for a complete explanation).

11.4.2 Running the code

Figure 11.8 shows our JFor mat t edText f i el d demo in action. Note that actual formatting
and validation occurs when a field loses its focus. If a field is improperly formatted, it will
revert to its last valid formatted value when it loses focus. Try tweaking the code to experi-
ment with the set FocusLost Behavi or () method and note how the various focus lost
behaviors work.
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11.5 USING FORMATS AND INPUTVERIFIER

11.5.1

312

This example builds on the personal data input dialog concept in section 11.3 to demonstrate
how to develop custom formats for use by JFor mat t edText Fi el d and how to use Mask-
Formatter to format and verify input. This example also demonstrates the use of the new
I nput Veri fier class (added in Java 1.3) to control focus transfer between text fields based
on whether or not data input is correct.

InputVerifier

abstract class javax.swing. InputVerifier

Instances of | nput Veri fi er are attached to a JConponent through its new set | nput Ver -
i fier() method. Before focus is transferred away from that component, the attached
I nput Veri fier’s shoul dYi el dFocus() method is called to determine whether or not the
focus transfer should be allowed to occur. If this method returns true the focus transfer
should proceed, indicating that the currently focused component is in a valid state. If this
method returns f al se the focus transfer should not proceed, indicating that the currently
focused component is not in a valid state. This can be particularly useful when dealing with
text fields and components involving textual input, as example 11.5 shows below.

Note that | nput Veri fi er has two methods, shoul dYi el dFocus() and verify().
When building an I nput Veri fi er subclass only the verify() method need be imple-
mented, as it is the only abstract method. The shoul dYi el dFocus() method automatically
calls the veri fy() method to perform the check.

E"ggTe::t Components Demo

rPersonal Data

First name: |Pave|

Last name: |U|:| robiew

Fax number: |{4DB)855-DB48

|
|
Phone number:; |(4DB)855—DB4D |
|
|

Login password: |********

rComments

Finaline Technologies, Inc.
s, finaline. com Figure 11.9

Example demonstrating the use of
custom For mat s with JFor mat t ed-
Text Fi el d, and the use of

I I nput Verifier to control focus trans-
fer based on content validation
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Example 11.5

see \Chapter11\5

inmport java.awt.*;
import java.aw.event.*;
import java.text.*;
import java.util.*;

i mport javax.sw ng. *;

i mport javax.sw ng. border.*;
i mport javax.sw ng.event.*;
import javax.sw ng.text.*;

import dl.*;

public class TextDenpb extends JFrane {
protected JFormattedTextField mfirstTxt;
protected JFormattedTextField ml ast Txt;
protected JFornmattedText Fi el d m phoneTxt;
protected JFormattedText Field mfaxTxt;
protected JPasswordFi el d m passwor dTxt;
protected JText Area m conment sTxt;
protected JLabel m status;

public static final String PHONE_PATTERN = “(###) ###- ####",

public TextDemo() ({
super (“Text Components Demp”);

Font nonospaced = new Font (“Mnospaced”, Font.PLAIN, 12);

JPanel pp = new JPanel (new BorderLayout ());

JPanel p = new JPanel (new Di al ogLayout 2());

p. set Bor der (new Enpt yBorder (10, 10, 10, 10));

p. add(new JLabel (“First name:"));

mfirstTxt = new JFormattedTextFi el d(
new NanmeFormat ());

m firstTxt.setlnputVerifier(new TextVerifier(
“First nane cannot be enpty”));

m firstTxt. setCol ums(12);

p. add(m firstTxt;

p. add(new JLabel (“Last nane:"));

m | ast Txt = new JFor matt edText Fi el d(
new NameFornmat ());

m | ast Txt. set Col ums(12);

p. add(m_| ast Txt);

p. add(new JLabel (Phone nunber:"));

MaskFormatter formatter = null;

try {
formatter = new Maskformatter ( PHONE_PATTERN) ;

}

catch (ParseException pex) {

USING FORMATS AND INPUTVERIFIER

/0

First and last name
input fields are now
formatted text fields
with NameFormat
instances regulating
formatting

Formatted text
fields using a
MaskFormatter
for phone number
input
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pex. print St ackTrace(); I
} Formatted text
m _phoneTxt = new JFormattedTextFiel d(formatter); fields using
m phoneTxt . set Col umms(12); a MaskFormatter
m phoneTxt . set | nput Verifier(new FTFVeri fier( for Ph°“f*
“Phone format is “+PHONE_PATTERN)); number input
p. add(m_phoneTxt) ;

p. add(new JLabel (“Fax nunber:”));
m faxTxt = new JFormattedText Fi el d( Formatted text fields
new Phoneformat()); /o using a PhoneFormat
m f axTxt . set col ums(12); instance for fax
m f axTxt . set | nput Veri fier (newFTFVeri fier( number input
“Fax format is “+PHONE_PATTERN));
p. add(m faxTxt);

p. add(new JLabel (“Logi n password:”)); Custom InputVerifier

m _passwor dTxt = new JPasswor dFi el d( 20) added to the

m_passwor dTxt . set f ont (nonospaced) ; password field

m _passwor dTxt . set | nput Veri fi er(new Text Verifier ( to enforce nonempty
“Logi n password cannot be enpty”)); password

p. add(m passwor dTxt);

p. set Bor der (new ConpoundBor der (

new Tit| edBorder (new Et chedBorder (), “Personal Data”),
new EnptyBorder (1, 5, 3, 5))

)
pp. add(p, BorderLayout.NORTH));

m comment sTxt = new JText Area(“", 4, 30);
m_conmment sTxt . set Font (nonospaced) ;
m_coment sTxt . set Li neW ap(true);
m _coment sTxt . set WapStyl eWbrd(true);
p = new JPanel (new BorderLayout());
p. add(new JScrol | Pane(m comment sTxt) ) ;
p. set Bor der (new ConpoundBor der (
new Tit| edBorder (new Et chedBorder(), “Comments”),
new EnptyBorder (3, 5, 3, 5))
); Label used as
pp. add(p, Border Layout.CENTER); a status bar

m status = new JLabel (“I nput data”);
m st at us. set Bor der (new ConpoundBor der (
new EnptyBorder (2, 2, 2, 2),
new Sof t Bevel Bor der ( Sof t Bevel Bor der. LONERED) ) ) ;
pp. add(m st at us, Border Layout. SOUTH) ;
Di nension d = m status. get PreferredSi ze();
m st at us. set Pref erredSi ze(new Di nensi on( 150, d. height));

pp. set Bor der (new EnptyBorder (5, 5, 5,5))
get Cont ent Pane() . add( pp) ;
pack();

}

public static void main(String[] args) {
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JFrame frane = new Text Deno();
frame. set Def aul t Gl oseCper ati on(JFrame. EXI T_ON_CLCSE) ;
set Vi si bl e(true)
}
| ** C g
ustom Format to capitalize

*Format to capitalize all words each word separated by a space

*/
cl ass NaneFormat extends Format {
public StringBuffer fornmat(CObject obj, StringBuffer toAppendTo,
Fi el dPosition fieldPosition) {
fiel dPosition. setBegi nl ndex(toAppendTo. | ength());
String str = obj.toString();
char prevCh = * *;
for (int k=0; k<str.length(); k++) {
char nextCh = str.char At (k);
if (Character.isLetter(nextCh) && preCh ==" )
next Ch = Character.toTitl eCase(nextCh);
t oApendTo. append( next Ch) ;
prevCh = next Ch;
}
fiel dPosition. set Endl ndex(t oAppendTo. | ength());
return toAppendTo;
}
I** Custom Format for phone numbers
allowing extension and converting letter
characters to their digit equivalents

*For mat phone nunbers
*/
cl ass PhoneFormat extends Format {
public StringBuffer format(Qbject obj, StringBuffer toAppendTo,
Fi el dPosition fieldPosition) {
fiel dPosition. setBegi nl ndex(toAppendTo. | ength());

/1 Get digits of the nunber
String str = obj.toString();
StringBuffer number = new StringBuffer();
for (int k=0; k<str.length(); k++) {
char nextCh = str.char At (k);
if (Character.isDigit(nextCh)) {
nunber . append( next Ch) ;
else if (Character.isLetter(nextCh)) {
next Ch = Charact er.toUpper Case( next Ch);
switch (nextCh) {

case ‘A :

case ‘B :

case ‘'C:
nunber. append(‘2');
br eak;

case ‘D :

case ‘E:

case ‘F':
nunber . append(‘ 3’);
br eak;
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case ‘G :

case ‘H:

case ‘I’
nunber . append(‘4’);
br eak;

case ‘J':

case ‘K :

case ‘L':
nunber . append(‘5’);
br eak;

case ‘M:

case ‘N :

case 'O :
nunber . append(‘ 6’ );
br eak;

case ‘P :

case ‘'Q:

case ‘'R :

case 'S :
nunber . append(‘7');
br eak;

case ‘T :

case ‘U :

case ‘V':
nunber . append(‘8');
br eak;

case ‘W:

case ‘X :

case ‘'Y':

case ‘'Z':
nunber . append(‘ 9’ );
br eak;

}

}
}

/! Format digits according to the pattern
int index =0
for (int k=0; k<PHONE_PATTERN.|ength(); k++) {
char ch = PHONE_PATTERN. char At (k) ;
if (ch=="'#){
i f (index >=nunber.|ength())
br eak;
t oAppendTo. append( nunber. char At (i ndex++));
}
el se
t oAppendTo. append(ch);
}

fiel dPosition. set Endl ndex(t oAppendTo. | ength());
return toAppend(ch);

}
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public Object parseObject(String text, ParsePosition pos) {
pos. set | ndex(pos. get | ndex()+text.length());
return text;

}

}

[** Input Verifier to enforce
* Verify input to JTextField nonempty text fields
*/

class TextVerifier extends InputVerifier {
private String m.errMsg;

public TextVerifier(String errMg) {
merrNMsg = errMsg;
}

publ i c bool ean verify(JConponent input) {
m status. set Text(““);
if (linput instanceof JTextField))
return true;
JTextField txt = (JTextField)input;
String str = txt.getText();
if (str.length() == 0) {
m st at us. set Text (m_errMsg);
return fal se;

}
return true;
}
}
[** Input Verifier to enforce
* Verify input to JFornattedTextField validation against
*/ current formatter

class FTFVerifier extends |nputVerifier {
private String merrMsg;

public FTFVerifier(String errMsg) {
merrMsg = errMsg;
}

publ i c bool ean verify(JConponent input) {

m status. set Text(““);

if (linput instanceof JFormattedTextField))
return true;

JFormattedTextField ftf = (JFormattedTextField)input;

JFormat t edText Fi el d. Abstract Formatter formatter =
ftf.getFormatter();

if (formatter == null)
return true;

try {
formatter.stringToVal ue(ftf.getText());
return true;

}

catch (ParseException pe) {
m st at us. set Text (m_errmsg);
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}
}

return fal se;

}

Understanding the code
Class TextDemo

This
been

example extends the Text Denp example from section 11.3. The following changes have
made:

m firstTxt and m | ast Txt are now JFor matt edText Fi el ds with an instance of
our custom NaneFor mat class attached as the For mat . Also, m first Txt receives an
instance of our Text Veri fier asan | nput Verifier.

JFormatt edText Fi el d m phoneTxt has been added for phone number input. This
component’s Format is an instance of MaskFor matter with phone number mask
PHONE_PATTERN. Also, m phoneTxt receives an instance of our custom FTFVeri fi er
asan | nput Verifier.

JFormattedText Fi el d m faxTxt has been added to allow input of a fax number.
Unlike m phoneTxt , this component’s For mat is an instance of our custom PhoneFor -
mat class.

JPasswordFi el d m passwordTxt receives an instance of TextVerifier as an
I nput Verifier.

JLabel m st atus has been added to the bottom of the frame to display input errors in
formatted fields.

O Class NameFormat

The purpose of this custom For mat is to capitalize all words in an input string. The f or -

mat (
each

) method splits the input string into space-separated words and replaces the first letter of
word by its capitalized equivalent one. Note how the Fi el dPosi ti on parameter is used.

Class PhoneFormat

This
bers.

custom For mat presents an alternative to using MaskFor mat t er to format phone num-
The advantages PhoneFor mat provides are:

Does not always display empty mask: “( ) - * in our case.

Allows input of various lengths to allow for telephone extensions, for instance. (This can
be viewed as either an advantage or disadvantage, depending on your situation.)
Replaces letter characters in a phone number with the corresponding digits (anyone who
deals with 1-800-numbers will appreciate this).

Class TextVerifier

This

class extends | nput Veri fi er to verify that the input in a JText Fi el d is not empty. If

it is empty, this verifier does not allow focus to leave the JText Fi el d and displays an error
message (provided in the constructor) in the status bar.
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© Class FTF Verifier

This class extends | nput Veri fi er to verify that input in a JFor mat t edText Fi el d can be
formatted by its associated formatter. If a formatting error occurs, this verifier does not allow
the focus to leave the JFor mat t edText Fi el d and displays an error message (provided in the
constructor) in the status bar.

BUG ALERT! From another application such as a text editor, try copying the string
“1234567890” into the clipboard (a 10-digit string). Then, position the text cursor
in the phone number field as far left as it will go and paste into the field. You will
see “(123) 456-789”. The last digit is left off, even though you can type it in man-
ually. The behavior of this has something to do with the number of “filler” charac-
ters in the mask, but we did not dig deep enough to figure out the exact
relationship. Thanks to David Karr for pointing this out.

11.6 FORMATTED SPINNER EXAMPLE

This example demonstrates how to apply formatting to a JSpi nner component (a new com-
ponent added to Java 1.4, covered in chapter 10). JSpi nner does not extend JText Conpo-
nent . However, some of its editors (see section 10.6) contain a JFor mattedText Fi el d
component within, allowing us to assign a For mat instance to them to manage spinner input
and display.

E%‘:Spinnm Demo [Formatted] !E[|

Dollar amount: | B100.01= | Figure 11.10

Formatted JSpi nner example

Example 11.6

FormattedSpinnerDemo.java

see \Chapter11\6

inmport java.awt.*;

import java.text.*;

inmport java.util.*;

i mport javax.sw ng. *;

i mport javax.sw ng. border.*;
import javax.sw ng.text.*;

cl ass FormattedSpi nner Denb extends JFrane {

publ i c FornattedSpi nner Deno() {
super (“Spi nner Denp (Formatted)”);

JPanel p = new JPanel ();

p. set Layout (new BoxLayout (p, BoxLayout.X AXIS))
p. set Bor der (new Enpt yBorder (10, 10, 10, 10));

p. add(new JLabel (“Dol | ar amount: “));
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Spi nner Model nodel = new Spi nner Nurmber Model (
new Doubl e(100. 01),
new Doubl e(0),

nul I,

new Doubl e(20) Obtai
): ain a
JSpi nner spn = new JSpi nner ( nodel ) ; I;;?;i::fsto
JFormattedTextField ftf = ((JSpinner. Defaul tEditor)spn. formatted

getEditor()).getTextField(); text field
ftf.setCol ums(10);

Nunber Formatter nf = new Nunber For matt er (
Nunber For mat . get Currencyl nst ance(Local e. US) ) ;
Def aul t Formatter Factory dff = new Defaul t FormatterFactory();
df f . set Def aul t Formatter(nf);
df f.setDi spl ayFormatter(nf);
df f . set Edi t Formatter (nf);
ftf.setFormatterFactory(dff);

p. add(spn);
get Cont ent Pane() . add(p, Border Layout. NORTH);
pack();
}
public static void main( String args[] ) {
For mat t edSpi nner Denp mai nFrame = new For nat t edSpi nner Deno() ;
mai nFrame. set Def aul t G oseOper ati on(JFrane. EXI T_ON_CLCSE) ;
mai nFrame. set Vi si bl e(true);

}
}

Understanding the code
Class FormattedSpinnerDemo

This class extends JFr ame to implement the frame container for this example. A JSpi nner
is created with a Spi nner Number Model . Therefore this spinner will use a JSpi nner . Num
ber Edi t or as its editor. We know from section 10.6 that this editor contains a JFor mat -
tedText Fi el d component. In order to access this JFor nat t edText Fi el d instance, we
obtain the editor with JSpi nner’s get Edi t or () method, and than call get Text Fi el d(),
which gives us a reference to the JFor mat t edText Fi el d.

It turns out there is no simple method to assign a For mat instance to the existing JFor mat -
t edText Fi el d component within a JSpi nner’s editor. We have to create a Def aul t For -
matter Factory instance, set our Nunber Formatter as the default, display, and edit
formatters, and than call the JFor mat t edText Fi el d’s set For mat t er Fact or y() method.

Running the code

Figure 11.10 shows our example in action. By accessing JSpi nner’s JFor mat t edText Fi el d
and assigning it a new For mat , we are able to create a spinner for selection/input of a U.S.
dollar amount.
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11.7 UNDO/REDO

11.71

11.7.2

Undo/redo options are commonplace in applications such as paint programs and word proces-
sors, and they have been used extensively throughout the writing of this book. It is interesting
that this functionality is provided as part of the Swing library, as it is completely Swing inde-
pendent. In this section we will briefly introduce the j avax. swi ng. undo constituents and,
in the process of doing so, we will present an example showing how undo/redo functionality
can be integrated into any type of application. The text components come with built-in undo/
redo functionality, and we will also discuss how to take advantage of this.

The UndoableEdit interface
abstract interface javax.swing. undo. UndoableEdit

This interface acts as a template definition for anything that can be undone/redone. Imple-
mentations should normally be very lightweight, as undo/redo operations commonly occur
quickly in succession.

Undoabl eEdi t s are designed to have three states: undoable, redoable, and dead. When
an Undoabl eEdi t is in the undoable state, calling undo() will perform an undo operation.
Similarly, when an Undoabl eEdi t is in the redoable state, calling r edo() will perform a redo
operation. The canUndo() and canRedo() methods provide ways to see whether an Undo-
abl eEdi t is in the undoable or redoable state. We can use the di e() method to explicitly
send an Undoabl eEdit to the dead state. In the dead state, an Undoabl eEdit cannot be
undone or redone, and any attempt to do so will generate an exception.

Undoabl eEdi t s maintain three Stri ng properties, which are normally used as menu
item text: present ati onName, undoPr esent at i onNane, and r edoPr esent at i onNane.
The addEdi t () and repl aceEdi t () methods are meant to be used to merge two edits and
replace an edit, respectively. Undoabl eEdi t also defines the concept of significant and insig-
nificant edits. An insignificant edit is one that UndoManager (see section 11.7.6) ignores when
an undo/redo request is made. ConpoundEdi t (see section 11.7.3), however, will pay attention
to both significant and insignificant edits. The si gni fi cant property of an Undoabl eEdi t
can be queried with i sSi gni ficant ().

AbstractUndoableEdit

class javax.swing.undo.AbstractUndoableEdit

Abst ract Undoabl eEdi t implements Undoabl eEdit and defines two boolean properties
that represent the three Undoabl eEdi t states. The al i ve property is t r ue when an edit is
not dead. The done property is t r ue when an undo can be performed, and f al se when a
redo can be performed.

The default behavior provided by this class is good enough for most subclasses. All
Abst r act Undoabl eEdi t s are significant, and the undoPr esent at i onNane and r edoPr e-
sent at i onNane properties are formed by simply appending “Undo” and “Redo” to pr esen-
tati onNarme.

The following example demonstrates a basic square painting program with undo/redo
functionality. This application simply draws a square outline wherever a mouse press occurs. A
Vect or of Poi nt s is maintained which represents the upper left-hand corner of each square
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Figure 11.11 A square painting application with one level of undo/redo

that is drawn on the canvas. We create an Abst r act Undoabl eEdi t subclass to maintain a ref-
erence to a Poi nt, with undo() and r edo() methods that remove and add that Poi nt from
the Vect or . Figure 11.11 illustrates the output of example 11.7.

Example 11.7

UndoRedoPaintApp.java

see \Chapter11\7

inport java.util.*;

import java.awt.*;

i mport java.awt.event.*;

i mport javax.sw ng. *;

i nport javax.swi ng.undo. *;

public class UndoRedoPai nt App extends JFrane

{
protected Vector mpoints = new Vector();
protected Paint Canvas m canvas = new Pai nt Canvas(m poi nts);
prot ect ed Undoabl ePai nt Square m edit;
protected JButton mundoButton = new JButton("Undo");
protected JButton mredoButton = new JButton("Redo");

publ i ¢ UndoRedoPai nt App() {
super (" Undo/ Redo Denp");
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m_undoBut t on. set Enabl ed(f al se);
m r edoBut t on. set Enabl ed(f al se);

JPanel buttonPanel = new JPanel (new GridLayout());
but t onPanel . add( m undoBut t on);
but t onPanel . add( m r edoBut t on);

get Cont ent Pane() . add( but t onPanel , Border Layout. NORTH) ;
get Cont ent Pane() . add(m canvas, BorderLayout.CENTER);

m_canvas. addMbuselLi st ener (new MouseAdapter () {
public voi d nbusePressed(MuseEvent e) {
Poi nt point = new Point(e.getX(), e.getY());
m _poi nt s. addEl ement ( poi nt);
m edit = new Undoabl ePai nt Squar e( poi nt, m points);
m_undoBut t on. set Text (m_edi t. get UndoPr esent ati onName() ) ;
m redoBut t on. set Text (m_edi t. get RedoPresent ati onNanme());
m undoBut t on. set Enabl ed(m_ edi t. canUndo());
m r edoBut t on. set Enabl ed(m edi t. canRedo());
m_canvas. repai nt();
}
1

m_undoBut t on. addAct i onLi st ener (new Acti onLi stener() {
public void actionPerforned(ActionEvent e) {
try { medit.undo(); }
catch (Cannot RedoException cre) { cre.printStackTrace(); }
m _canvas. repai nt();
m_undoBut t on. set Enabl ed(m edi t. canUndo());
m r edoBut t on. set Enabl ed(m edi t. canRedo());
}
IO N

m_r edoBut t on. addAct i onLi st ener (new Acti onLi stener() {
public void actionPerforned(ActionEvent e) {
try { medit.redo(); }
catch (Cannot RedoException cre) { cre.printStackTrace(); }
m_canvas. repai nt();
m_undoBut t on. set Enabl ed(m edi t. canUndo());
m r edoBut t on. set Enabl ed(m edi t. canRedo());
}
1)

set Si ze(400, 300);
setVisible(true);

}

public static void main(String argv[]) {
new UndoRedoPai nt App() ;
}
}

cl ass Pai nt Canvas extends JPanel

{

Vect or m points;
protected int width = 50;
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protected int height = 50;

publ i c Pai nt Canvas(Vector vect) {
super();
m poi nts = vect;
set Opaque(true);
set Backgr ound( Col or. white);
}

public voi d pai nt Conponent (G aphics g) {
super . pai nt Conponent (g) ;
g. set Col or (Col or. bl ack) ;
Enurer ati on enum = m points. el enents();
whi | e(enum hasMor eEl enents()) {
Poi nt point = (Point) enum nextEl ement () ;
g. drawRect (poi nt.x, point.y, width, height);
}
}
}

cl ass Undoabl ePai nt Squar e ext ends Abstract Undoabl eEdi t

{
protected Vector mpoints;
protected Point mpoint;

publ i ¢ Undoabl ePai nt Squar e( Poi nt point, Vector vect) {
m poi nts = vect;
m _poi nt = point;

}

public String getPresentationName() {
return "Sqguare Addition";

}

public void undo() {
super . undo();
m_poi nts. renove(m point);

}

public void redo() {
super.redo();
m_poi nts. add(m_point);
}
}

One thing to note about example 11.7 is that it is extremely limited. Because we are not
maintaining an ordered collection of Undoabl eEdi t s, we can only perform one undo/redo.
ConpoundEdi t and UndoManager directly address this limitation.

CompoundEdit

class javax.swing.undo. CompoundEdit

This class extends Abst r act Undoabl eEdi t to support an ordered collection of Undoabl e-
Edi t s, which are maintained as a protected Vector called edi ts. Undoabl eEdi ts can be
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added to this vector with addEdi t (), but they cannot so easily be removed (for this, a sub-
class would be necessary).

Even though ConpoundEdi t is more powerful than Abst ract Undoabl eEdi t, it is far
from the ideal solution. Edits cannot be undone until all edits have been added. Once all
Undoabl eEdi t s are added, we are expected to call end() , at which point ConpoundEdi t will
no longer accept any additional edits. Once end() is called, a call to undo() will undo all edits,
whether they are significant or not. Aredo() will then redo them all, and we can continue to
cycle back and forth like this as long as the ConpoundEdi t itself remains alive. For this reason,
ConpoundEdi t is useful for a predefined or intentionally limited set of states.

ConpoundEdi t introduces an additional state property called i nProgress, which is
true if end() has not been called. We can retrieve the value of i nProgess with i sl n-
Progress(). The significant property, inherited from Undoabl eEdi t, will be true if
one or more of the contained Undoabl eEdi t s is significant, and it will be f al se otherwise.

UndoableEditEvent

class javax.swing.event. UndoableEditFvent

This event encapsulates a source Obj ect and an Undoabl eEdi t, and it is meant to be passed
to implementations of the Undoabl eEdi t Li st ener interface.

The UndoableEditListener interface

class javax.swing.event. UndoableEditListener

This listener is intended for use by any class wishing to listen for operations that can be
undone/redone. When such an operation occurs, an Undoabl eEdi t Event can be sent to an
Undoabl eEdi t Li st ener for processing. UndoManager implements this interface so we can
simply add it to any class that defines undoable/redoable operations. It is important to empha-
size that Undoabl eEdi t Event s are not fired when an undo or redo actually occurs, but when
an operation occurs which has an Undoabl eEdi t associated with it. This interface declares
one method, undoabl eEdi t Happened() , which accepts an Undoabl eEdi t Event . We are
generally responsible for passing Undoabl eEdi t Event s to this method. Example 11.8 in the
next section demonstrates this.

UndoManager

class javax.swing.undo. UndoManager

UndoManager extends ConpoundEdit and relieves us of the limitation where undos and
redos cannot be performed until edi t () is called. It also relieves us of the limitation where all
edits are undone or redone at once. Another major difference from ConpoundEdi t is that
UndoManager simply skips over all insignificant edits when undo() or redo() is called,
effectively not paying them any attention. Interestingly, UndoManager allows us to add edits
while i nProgress istrue, butif end() is ever called, UndoManager immediately starts act-
ing like a ConpoundEdi t .

UndoManager introduces a new state called undoOr Redo which, when true, signifies
that calling undo() orredo() is valid. This property can only be t r ue if there is more than
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one edit stored, and only if there is at least one edit in the undoable state and one in the redo-
able state. The value of this property can be retrieved with canUndoQr Redo() , and the get -
UndoOr RedoPr esent at i onNane() method will return an appropriate name for use in a
menu item or elsewhere.

We can retrieve the next significant Undoabl eEdi t that is scheduled to be undone or
redone with edi t ToBeUndone() or edit ToBeRedone(). We can kill all stored edits with
di scardAl | Edi ts(). The redoTo() and undoTo() methods can be used to programmati-
cally invoke undo() or redo() on all edits from the current edit to the edit that is provided
as parameter.

We can set the maximum number of edits that can be stored with set Li mit (). The
value of the i mi t property (100 by default) can be retrieved with get Li ni t (), and if it is
set to a value smaller than the current number of edits, the edits will be reduced using the pro-
tected tri nFor Li mi t () method. Based on the index of the current edit within the edi ts
vector, this method will attempt to remove the most balanced number of edits, in undoable
and redoable states, as it can in order to achieve the given limit. The further away an edit is
(based on its vector index in the edits vector), the more of a candidate it is for removal when
a trim occurs, as edits are taken from the extreme ends of the edi t s vector.

It is very important to note that when an edit is added to the edi t s vector, all edits in
the redoable state (those appearing after the index of the current edit) do not simply get moved
up one index. Rather, they are removed. So, for example, suppose in a word processor appli-
cation you enter some text, change the style of ten different regions of that text, and then undo
the five most recent style additions. Then a new style change is made. The first five style
changes that were made remain in the undoable state, and the new edit is added, also in the
undoable state. However, the five style changes that were undone (moved to the redoable state)
are now completely lost.

NOTE All public UndoManager methods are synchronized to enable thread safety, and to
make UndoManager a good candidate for use as a central undo/redo manager for
any number of functionalities.

Example 11.8 shows how we can modify our UndoRedoPai nt App example to allow multiple
undos and redos using an UndoManager . Because UndoManager implements Undoabl eEdi t -
Li st ener, we should normally add Undoabl eEdi t Event s to it using the undoabl eEdi t -
Happened() method rather than addEdi t () —undoabl eEdi t Happened() calls addEdi t ()
for us, and at the same time allows us to keep track of the source of the operation. This enables
UndoManager to act as a central location for all undo/redo edits in an application.

Example 11.8

UndoRedoPaintApp.java

see \Chapter11\8

import java.util.*;

import java.awt.*;

i mport java.awt.event.?*;

i mport javax.sw ng.*;

i mport javax.sw ng.undo. *;
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i nport javax.sw ng.event.*;

public class UndoRedoPai nt App extends JFrane

{
protected Vector mpoints = new Vector();
protected Pai nt Canvas m canvas = new Pai nt Canvas(m poi nts);
protected UndoManager m undoManager = new UndoManager ();
protected JButton mundoButton = new JButton("Undo");
protected JButton mredoButton = new JButton("Redo");

publ i ¢ UndoRedoPai nt App() {
super (" Undo/ Redo Denp");

m_undoBut t on. set Enabl ed(f al se);
m r edoBut t on. set Enabl ed(f al se);

JPanel buttonPanel = new JPanel (new GridLayout());
but t onPanel . add( m undoButt on);
but t onPanel . add( m r edoBut t on) ;

get Cont ent Pane() . add( but t onPanel , Border Layout. NORTH) ;
get Cont ent Pane() . add( m canvas, BorderLayout.CENTER);

m_canvas. addMbuselLi st ener (new MouseAdapter () {
public void nousePressed(MuseEvent e) {
Poi nt point = new Point(e.getX(), e.getY());
m _poi nts. addEl enent ( poi nt) ;

m_undoManager . undoabl eEdi t Happened( new Undoabl eEdi t Event (m canvas,
new Undoabl ePai nt Squar e( poi nt, mpoints)));

m undoBut t on. set Text (m_ undoManager . get UndoPr esent ati onName() ) ;
m r edoBut t on. set Text (m_undoManager . get RedoPr esent ati onName() ) ;
m_undoBut t on. set Enabl ed( m undoManager . canUndo());
m r edoBut t on. set Enabl ed( m_undoManager . canRedo());
m _canvas. repai nt();
}
1)

m_undoBut t on. addAct i onLi st ener (new Acti onLi stener() {
public void actionPerforned(ActionEvent e) {
try { mundoManager.undo(); }
catch (Cannot RedoException cre) { cre.printStackTrace(); }
m _canvas. repai nt();
m undoBut t on. set Enabl ed( m_undoManager . canUndo());
m r edoBut t on. set Enabl ed( m_undoManager . canRedo() ) ;
}
IO N

m_r edoBut t on. addAct i onLi st ener (new Acti onLi stener() {
public void actionPerforned(ActionEvent e) {
try { mundoManager.redo(); }
catch (Cannot RedoException cre) { cre.printStackTrace(); }
m canvas. repai nt();
m_undoBut t on. set Enabl ed( m undoManager . canUndo());
m r edoBut t on. set Enabl ed( m undoManager . canRedo());
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s

set Si ze(400, 300);
set Def aul t O oseQCper ati on(JFrane. EXI T_ON_CLOSE) ;
set Vi sible(true);

}

public static void main(String argv[]) {
new UndoRedoPai nt App();

}
}

/1 Cl asses Pai nt Canvas and Undoabl ePai nt Square are unchanged
/1 fromexanple 11.7

Run this example and notice that we can have up to 100 squares in the undoable or redoable
state at any given time. Also notice that when several squares are in the redoable state, adding
a new square will eliminate them, and the redo button will become disabled, indicating that
no redos can be performed.

The StateEditable interface

abstract interface javax.swing. undo.StateEditable

The St at eEdi t abl e interface is intended to be used by objects that wish to maintain specific
before (pre) and affer (post) states. This provides an alternative to managing undos and redos in
Undoabl eEdi ts. Once a before and after state is defined, we can use a St at eEdi t object to
switch between the two states. Two methods must be implemented by St at eEdi t abl e imple-
mentations. storeStat e() is to be used by an object to store its state as a set of key/value
pairs in a given Hasht abl e. Normally this entails storing the name of an object and a copy of
that object (unless a primitive is stored). r est or eSt at e() is to be used by an object to restore
its state according to the key/value pairs stored in a given Hasht abl e.

StateEdit

class javax.swing.undo. StateEdit

St at eEdi t extends Abst r act Undoabl eEdi t, and it is meant to store the before and after
Hasht abl es of a St at eEdi t abl e instance. When a St at eEdi t is instantiated, it is passed a
St at eEdi t abl e object, and a protected Hasht abl e called preState is passed to that
St at eEdi t abl e’s st or eSt at e() method. Similarly, when end() is called on a St at eEdi t,
a protected Hasht abl e called post St at e is passed to the corresponding St at eEdi t abl €’s
storeState() method. After end() is called, undos and redos toggle the state of the
St at eEdi t abl e between post St at e and pr eSt at e by passing the appropriate Hasht abl e
to that St at eEdi t abl e’sr est or eSt at e() method.
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11.7.9

11.7.10

11.7.1

11.7.12

UndoableEditSupport
class javax.swing.undo. UndoableEditSupport

This convenience class is used for managing Undoabl eEdi t Li st eners. We can add and
remove an Undoabl eEdi t Li st ener with addUndoabl eEdi t Li st ener () and r enoveUn-
doabl eEdi t Li st ener ().Undoabl eEdi t Support maintains an updat eLevel property which
specifies how many times the begi nUpdat e() method has been called. As long as this value is
above 0, Undoabl eEdi t s added with the post Edi t () method will be stored in a temporary
ConpoundEdi t object without being fired. The endEdi t () method decrements the updat e-
Level property. When updat eLevel is 0, any calls to post Edi t () will fire the edit that is
passed in, or the ConmpoundEdi t that has been accumulating edits up to that point.

WARNING  The endUpdat e() and begi nUpdat e() methods may call undoabl eEdi t Hap-
pened() in each Undoabl eEdi t Li st ener, possibly resulting in deadlock if these
methods are actually invoked from one of the listeners themselves.

CannotUndoException

class javax.swing.undo. CannotUndoException

This exception is thrown when undo() is invoked on an Undoabl eEdi t that cannot be undone.

CannotRedoException

class javax.swing.undo. CannotRedo Exception

This exception is thrown when r edo() is invoked on an Undoabl eEdi t that cannot be redone.

Using built-in text component undo/redo functionality

All default text component Document models fire Undoabl eEdi ts. For Pl ai nDocu-

ment s, this involves keeping track of text insertions and removals, as well as any structural
changes. For St yl edDocument s, however, this involves keeping track of a much larger group of
changes. Fortunately this work has been built into these document models for us. The following
example, 11.9, shows how easy it is to add undo/redo support to text components. Figure 11.9
illustrates the output.

Eg_{a Undo/Redo Demo

Undo adition | Redo deletion

} f—
asdasdasd

public void updateButtonsg {
m_undoButton setTextim_undoManager getUndoPresentationia
m_redoButton. sefTextim_undoManager.getRedoPresentationNang
m_undoButton.setE d{rm_undo ger.canlndog),
m_redoButton.setEnabled(m_undomManager.canRedo),

}

public static void main{String argv[l) {
new UndoRedoTextApp();

Figure 11.12
Undo/redo functionality
added to a JText Area
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Example 11.9

UndoRedoTextApp.java

see \Chapter11\9

import java.awt.*;

import java.awt.*;

i mport java.awt.event.?*;

i mport javax.sw ng.*;

i mport javax.sw ng. undo. *;
i mport javax.sw ng.event.*;

public class UndoRedoText App extends JFrane

{
protected JText Area meditor = new JText Area();
prot ect ed UndoManager m undoManager = new UndoManager () ;
protected JButton mundoButton = new JButton("Undo");
protected JButton mredoButton = new JButton("Redo");

publ i c UndoRedoText App() {
super (" Undo/ Redo Denp");

m_undoBut t on. set Enabl ed(f al se);
m r edoBut t on. set Enabl ed(f al se);

JPanel buttonPanel = new JPanel (new Gri dLayout());
but t onPanel . add( m undoBut t on) ;
but t onPanel . add( m redoButton);

JScrol | Pane scroller = new JScrol | Pane(m editor);

get Cont ent Pane() . add( but t onPanel , Bor der Layout. NORTH) ;
get Cont ent Pane() . add(scrol | er, BorderLayout.CENTER);

m_edi t or. get Docunent (). addUndoabl eEdi t Li st ener (
new Undoabl eEdi t Li stener () {
public voi d undoabl eEdi t Happened( Undoabl eEdi t Event e) {
m undoManager . addEdi t (e. getEdit());
updat eBut tons();
}
B

m_undoBut t on. addAct i onLi st ener (new Acti onLi stener () {
public void actionPerforned(ActionEvent e) {
try { mundoManager.undo(); }
catch (Cannot RedoException cre) { cre.printStackTrace(); }
updat eBut tons();
}
B

m_r edoBut t on. addAct i onLi st ener (new Acti onLi stener () {
public void actionPerforned(ActionEvent e) {
try { mundoManager.redo(); }
catch (Cannot RedoException cre) { cre.printStackTrace(); }
updat eBut tons() ;

}
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}

1)

set Si ze(400, 300);
set Def aul t O oseOper ati on(JFrane. EXI T_ON_CLOSE) ;
setVisible(true);

public void updateButtons() {

}

m_undoBut t on.
m_r edoBut t on.

m_undoBut t on

set Text (m_undoManager . get UndoPr esent ati onNane());
set Text (m_undoManager . get RedoPr esent ati onNane());

. set Enabl ed( m_undoManager . canUndo());
m_r edoBut t on.

set Enabl ed( m_undoManager . canRedo());

public static void main(String argv[]) {
new UndoRedoText App();

}
}
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