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Chapter 11 – Insertion 1

JAVA 1.4
In Java 1.4 the new NavigationFilter class has been added in the javax.swing.text package. By installing an instance of NavigationFilter on a text component, using the new setNavigationFilter() method, you can control and restrict caret movement. NavigationFilter is most commonly used in combination with an instance of JFormattedTextField.AbstractFormatter – see section 11.3.
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JAVA 1.4
In Java 1.4 the new JFormattedTextField component has been added to more easily 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 DocumentFilter class in the javax.swing.text package. When an instance of DocumentFilter is installed on a Document, all invokations of insertString(), remove() and replace() get forwarded on to the DocumentFilter. This allows clean encapsulation of all custom document mutation code. So, for instance, the SixDigitDocument code above would be more appropriately built into a DocumentFilter subclass. In this way different filters can be applied to various documents without the need to change a given Document instance. To support DocumentFilters, AbstractDocument includes the new setDocumentFilter() and getDocumentFilter() methods. DocumentFilter is most commonly used in combination with an instance of JFormattedTextField.AbstractFormatter – see section 11.3.
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11.2
Using the basic text components

The following example demonstrates the use of the basic text components (JTextField, JPasswordField and JTextArea) in a personal data dialog box. 
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Figure 11.7  Basic text components demo; a personal data dialog box

Example 11.3

TextDemo.java

see \Chapter11\3
import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

import javax.swing.border.*;

import javax.swing.event.*;

import dl.*;

public class TextDemo extends JFrame {


protected JTextField m_firstTxt;


protected JTextField m_lastTxt;


protected JPasswordField m_passwordTxt;


protected JTextArea  m_commentsTxt;


public TextDemo() {



super("Text Components Demo");



Font monospaced = new Font("Monospaced", Font.PLAIN, 12);



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



JPanel p = new JPanel(new DialogLayout());



p.setBorder(new EmptyBorder(10, 10, 10, 10));



p.add(new JLabel("First name:"));



m_firstTxt = new JTextField(20);



p.add(m_firstTxt);



p.add(new JLabel("Last name:"));



m_lastTxt = new JTextField(20);



p.add(m_lastTxt);



p.add(new JLabel("Login password:"));



m_passwordTxt = new JPasswordField(20);



m_passwordTxt.setFont(monospaced);



p.add(m_passwordTxt);



p.setBorder(new CompoundBorder(




new TitledBorder(new EtchedBorder(), "Personal Data"),




new EmptyBorder(1, 5, 3, 5))



);



pp.add(p, BorderLayout.NORTH);



m_commentsTxt = new JTextArea("", 4, 30);



m_commentsTxt.setFont(monospaced);



m_commentsTxt.setLineWrap(true);



m_commentsTxt.setWrapStyleWord(true);



p = new JPanel(new BorderLayout());



p.add(new JScrollPane(m_commentsTxt));



p.setBorder(new CompoundBorder(




new TitledBorder(new EtchedBorder(), "Comments"),




new EmptyBorder(3, 5, 3, 5))



);



pp.add(p, BorderLayout.CENTER);



pp.setBorder(new EmptyBorder(5, 5, 5, 5));



getContentPane().add(pp);



pack();


}


public static void main(String[] args) {



JFrame frame = new TextDemo();



frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);



frame.setVisible(true);


}

}

11.2.1
Understanding the Code

Class TextDemo

This class extends JFrame to implement the frame container for the following four text components used to input personal data:

· JTextField m_firstTxt: text field for the first name.

· JTextField m_lastTxt: text field for the last name.

· JPasswordField m_passwordTxt: password field.

· JTextArea m_commentsTxt: text area for comments.

The DialogLayout 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 JTextArea m_commentsTxt instruct it to wrap text by lines and words rather than allow it to scroll horizontally as more text is entered.

11.2.2
Running the Code

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


m_commentsTxt.setLineWrap(true);

  m_commentsTxt.setWrapStyleWord(true);

11.3
JFormattedTextField

class javax.swing.JFormattedTextField

JFormattedTextField is a new Swing component introduced in Java 1.4. This component extends JTextField and adds support for custom formatting. 

The simplest way to use JFormattedTextField is to pass an insance of java.text.Format class to the component’s constructor. This Format instance will be used to enforce the format of data input as a number, date, etc. Subclasses of Format include DateFormat, NumberFormat and MessageFormat among others.

The formatting itself is handled by an instance of the inner JFormattedTextField.AbstractFormatter class which is normally obtained by an instance of the inner JFormattedTextField.AbstractFormatterFactory class (described below). The default JFormattedTextField constructor installs a DefaultFormatter instance as its JFormattedTextField.AbstractFormatter. DefaultFormatter. DefaultFormatter and its subclasses, MaskFormatter, InternationalFormatter, DateFormatter and NumberFormatter are described below.

The setFormatter() method is protected, indicating that you should not set the AbstractFormatter directly. Rather, this should be done by setting the AbstractFormatterFactory with the setFormatterFactory() method. If you do not specify an AbstractFormatter using this method, or with the appropriate constructor, a concrete AbstractFormatter subclass will be used based on the Class of the current JFormattedTextField value. DateFormatter is used for java.util.Date values, NumberFormatter is used for java.lang.Number values, and for all other values DefaultFormatter is used.

The setValue() method takes an Object 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. JFormattedTextField and its AbstractFormatter have separate value properties. During editing AbstractFormatter’s value is updated. This value is not pushed to JFormattedTextField until the commitEdit() method is called. This normally occurs when ENTER is pressed or after a focus change occurs.

The getValue() method returns an appropriate Object representing the current JFormattedTextField value. For instance, if a DateFormatter is in use a Date object will be returned. This may not be the current value maintained by AbstractFormatter. To get the currently edited value the commitEdit() method must be invoked before getValue() is called.

The invalidEdit() 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 AbstractFormatter’s invalidEdit() method, which is ususally invoked whenever the user inputs an invalid character.

The isValidEdit() method returns a boolean value specifying whether or not the current field JFormattedTextField value is valid with respect to the current AbstractFormatter instance.

The commitEdit() method forces the current value in AbstractFormatter to be set as the current value of the JFormattedTextField. Most AbstractFormatters 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 JFormattedTextField, until a commit occurs JFormattedTextField’s value is not updated. The value that is updated prior to a commit is AbstractFormatter’s value.)

The setFocusLostBehavior() method takes a parameter specifying what JFormattedTextField’s behavior should be when it loses the focus. The following JFormattedTextField constants are used for this method:

· JFormattedTextField.REVERT: revert to current value and ignore changes made to AbstractFormatter’s value.

· JFormattedTextField.COMMIT: try to commit the current AbstractFormatter value as the new JFormattedTextField value. This will only be successful if AbstractFormatter is able to format it’s current value as an approprate return value from its stringToValue() method.

· JFormattedTextField.COMMIT_OR_REVERT: commit the current AbstractFormatter value as the new JFormattedTextField value only if AbstractFormatter is able to format it’s current value as an approprate return value from its stringToValue() method. If not, AbstractFormatter‘s value will revert to JFormattedTextField’s current value and ignore any changes.

· JFormattedTextField.PERSIST: leave the current AbstractFormatter value as is without committing or reverting.

Note that some AbstractFormatters 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 DefaultFormatter’s commitsOnValidEdit property is set to true – see below.)

11.3.1 JFormattedTextField.AbstractFormatter

abstract class javax.swing.JFormattedTextField.AbstractFormatter


An instance of this class is used to install the actual custom formatting and caret movement functionality in a JFormattedTextField. Instances of  AbstractFormatter have a DocumentFilter and NavigationFilter associated with them to restrict document mutation and caret movement respectively. Subclasses override the getDocumentFilter() and getNavigationFilter() methods to return custom filters as necessary.

Warning 
AbstractFormatter normally installs a DocumentFilter on its Document instance and a NavigationFilter on itself. For this reason you should not install your own, otherwise the formatting and caret movement behavior enforced by AbstractFormatter will be overridden.

The valueToString() and stringToValue() methods are used to convert from Object to String and String to Object. Subclasses must override these methods so that JFormattedTextField’s getValue() and setValue() methods know how to behave. These methods throw ParseExceptions if a conversion does not occur successfully.

11.3.2 DefaultFormatter

class javax.swing.text.DefaultFormatter

This AbstractFormater concrete subclass is used by default by JFormattedTextField when no formatter is specified. It is meant for formatting any type of Object. Formatting is done by calling the toString() method on the assigned value object. 

In order for the value returned by the stringToValue() method to be of the appropriate object type, the class defining that object type must have a constructor that takes a String parameter. 

The getValueClass() method returns the Class instance defining the allowed object type. The setValueClass() allows you to specify this. 

The setOverwriteMode() method allows you to specify whether or not text will be overwrite current text in the document when typed into JFormattedTextField. By default this is true.

The setCommitsOnValidEdit() method allows you to specify whether or not the current value should be committed and pushed to JFormattedTextField after each successful document modification. By default this is false.

The getAllowsInvalid() method specifies whether the Format instance should format the current text on every edit. This is the case if it returns false, the default.

11.3.3 MaskFormatter

class javax.swing.text.MaskFormatter

MaskFormatter is a subclass of DefaultFormatter that is designed to allow editing of custom formatted Strings. 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 setMask 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 Character.isLetter()).

· L: any character; upper case letters are mapped to lowercase(validated by Character.isLetter()).

· A: any letter character or number (validated by Character.isLetter() or Character.isDigit())

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

· *: 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 unchangable. For example, the following mask will enforce the input of a U.S. style phone number: "(###)###-####".

The set of valid and invalid characters can be further refined with the setValidCharacters() and setInvalidCharacters() methods.


By default the place holder character is a space ‘ ‘ representing a character location that needs to be filled in to complete the mask. The setPlaceHolderCharacter() method provides a way to specify a different character. For instance, with the above phone number mask and a ‘_’ as the placeholder character, JFormattedTextField’s content would initiall look like: "(___)___-____".

11.3.4 InternationalFormatter

class javax.swing.text.InternationalFormatter

InternationalFormatter extends DefaultEditor and uses a Format instance to handle conversion to and from a String. This formatter also allows specification of maximum and minimum allowed values with the setMaximum() and setMinimum() methods which take Comparable instances as parameters.

11.3.5 DateFormatter

class javax.swing.text.DateFormatter

DateFormatter is an InternationalFormatter subclass which uses a java.text.DateFormat instance as the Format used to handle conversion from String to Date and Date to String. 

11.3.6 NumberFormatter

class javax.swing.text.NumberFormatter

DateFormatter is an InternationalFormatter subclass which uses a java.text.NumberFormat instance ast the Format used to handle conversion from String to Number and Number to String. Subclasses of Number include Integer, Double, Float, etc.

11.3.7 JFormattedTextField.AbstractFormatterFactory

abstract class javax.swing.JFormattedTextField.AbstractFormatterFactory

Instances of this class are used by JFormattedTextField to supply an appropriate AbstractFormatter instance. An AbstractFormatterFactory can supply a different AbstractFormatter depending on the state of the JFormattedTextField, or some other criteria. This behavior is customizable by implementing the getFormatter() method.

11.3.8 DefaultFormatterFactory

class javax.swing.text.DefaultFormatterFactory
This concrete subclass of AbstractFormatterFactory is used by default by JFormattedTextField when no formatter factory is specified. It allows specification of different formatters to use when JFormattedTextfield 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).

11.4
Basic JFormattedTextField example

The following example demonstrates two JFormattedTextFields used for the  input of a US dollar amount and a date. For the US dollar amount field a locale-dependent currency format is used.
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Figure 11.8  Basic JFormattedTextField example

Example 11.4
FTFDemo.java

see \Chapter11\4
import java.awt.*;

import java.awt.event.*;

import java.text.*;

import java.util.*;

import javax.swing.*;

import javax.swing.border.*;

import dl.*;

class FTFDemo extends JFrame {


public FTFDemo() {



super("Formatted Text Field");



JPanel p = new JPanel(new DialogLayout2());



p.setBorder(new EmptyBorder(10, 10, 10, 10));



p.add(new JLabel("Dollar amount:"));



NumberFormat formatMoney =

      NumberFormat.getCurrencyInstance(Locale.US);


JFormattedTextField ftfMoney = new

    JFormattedTextField(formatMoney);



ftfMoney.setColumns(10);



ftfMoney.setValue(new Double(100));

 

p.add(ftfMoney);



p.add(new JLabel("Transaction date:"));



DateFormat formatDate = new SimpleDateFormat("MM/dd/yyyy");



JFormattedTextField ftfDate = new JFormattedTextField(formatDate);



ftfDate.setColumns(10);



ftfDate.setValue(new Date());

 

p.add(ftfDate);



JButton btn = new JButton("OK");



p.add(btn);



getContentPane().add(p, BorderLayout.CENTER);



pack();


}


public static void main( String args[] ) {



FTFDemo mainFrame = new FTFDemo();



mainFrame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);



mainFrame.setVisible(true);


}

}

11.4.1
Understanding the Code

Class FTFDemo

This class extends JFrame to implement the frame container for two JFormattedTextFields:

· JFormattedTextField ftfMoney: used to input a US dollar amount. Constructor takes an instance of NumberFormat as parameter.

· JFormattedTextField ftfDate: used to input a date. Constructor takes an instance of SimpleDateFormat as parameter.

The NumberFormat instance is created with NumberFormat’s static getCurrencyInstance() method. This class, and other Format classes, provide such static methods to return local-dependent Format instances.

The DateFormat instance is easily created as an instance of SimpleDateFormat. SimpleDateFormat takes a String 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 SimpleDateFormat for a complete explanation).

11.4.2
Running the Code

Figure 11.8 shows our JFormattedTextfield demo in action. Note that actual formatting and validation occurs when a field loses it’s focus. If a field is improperly formatted, it will revert back to its last valid formatted value when it loses focus. Try tweaking the code to experiment with the setFocusLostBehavior() method and note how the various focus lost behaviors work.

11.5
Using Formats and InputVerifier

This example builds on the personal data input dialog concept in section 11.3 to demonstrate how to develop custom Formats for use by JFormattedTextField and how to use MaskFormatter to format and verify input. This example also demonstrates the use of the new InputVerifier class (added in Java 1.3) to control focus transfer between text fields based on whether data input is correct or not.

11.5.1 InputVerifier

abstract class javax.swing.InputVerifier

Instances of InputVerifier are attached to a JComponent through its new setInputVerifier() method. Before focus is transferred away from that component, the attached InputVerifier’s shouldYieldFocus() method is called to determine whether the focus transfer should be allowed to occur ot not. 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 false 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 InputVerifier has two methods, shouldYieldFocus() and verify(). When building an InputVerifier subclass only the verify() method need be implemented, as it is the only abstract method.  The shouldYieldFocus() method automatically calls the verify() method to perform the check.
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Figure 11.9  Example demonstrating the use of custom Formats with JFormattedTextfield, and the use of InputVerifier to control focus transfer based on content validation.

Example 11.5
TextDemo.java

see \Chapter11\5
import java.awt.*;

import java.awt.event.*;

import java.text.*;

import java.util.*;

import javax.swing.*;

import javax.swing.border.*;

import javax.swing.event.*;

import javax.swing.text.*;

import dl.*;

public class TextDemo extends JFrame {


protected JFormattedTextField m_firstTxt;


protected JFormattedTextField m_lastTxt;


protected JFormattedTextField m_phoneTxt;


protected JFormattedTextField m_faxTxt;


protected JPasswordField m_passwordTxt;


protected JTextArea m_commentsTxt;


protected JLabel m_status;


public static final String PHONE_PATTERN = "(###)###-####";


public TextDemo() {



super("Text Components Demo");



Font monospaced = new Font("Monospaced", Font.PLAIN, 12);



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



JPanel p = new JPanel(new DialogLayout2());



p.setBorder(new EmptyBorder(10, 10, 10, 10));



p.add(new JLabel("First name:"));



m_firstTxt = new JFormattedTextField(




new NameFormat());



m_firstTxt.setInputVerifier(new TextVerifier(




"First name cannot be empty"));



m_firstTxt.setColumns(12);



p.add(m_firstTxt);



p.add(new JLabel("Last name:"));



m_lastTxt = new JFormattedTextField(




new NameFormat());



m_lastTxt.setColumns(12);



p.add(m_lastTxt);



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



MaskFormatter formatter = null;



try {




formatter = new MaskFormatter(PHONE_PATTERN);



}



catch (ParseException pex) {




pex.printStackTrace();



}



m_phoneTxt = new JFormattedTextField(formatter);



m_phoneTxt.setColumns(12);



m_phoneTxt.setInputVerifier(new FTFVerifier(




"Phone format is "+PHONE_PATTERN));



p.add(m_phoneTxt);



p.add(new JLabel("Fax number:"));



m_faxTxt = new JFormattedTextField(




new PhoneFormat());



m_faxTxt.setColumns(12);



m_faxTxt.setInputVerifier(new FTFVerifier(




"Fax format is "+PHONE_PATTERN));



p.add(m_faxTxt);



p.add(new JLabel("Login password:"));



m_passwordTxt = new JPasswordField(20);



m_passwordTxt.setFont(monospaced);



m_passwordTxt.setInputVerifier(new TextVerifier(




"Login password cannot be empty"));



p.add(m_passwordTxt);



p.setBorder(new CompoundBorder(




new TitledBorder(new EtchedBorder(), "Personal Data"),




new EmptyBorder(1, 5, 3, 5))



);



pp.add(p, BorderLayout.NORTH);



m_commentsTxt = new JTextArea("", 4, 30);



m_commentsTxt.setFont(monospaced);



m_commentsTxt.setLineWrap(true);



m_commentsTxt.setWrapStyleWord(true);



p = new JPanel(new BorderLayout());



p.add(new JScrollPane(m_commentsTxt));



p.setBorder(new CompoundBorder(




new TitledBorder(new EtchedBorder(), "Comments"),




new EmptyBorder(3, 5, 3, 5))



);



pp.add(p, BorderLayout.CENTER);



m_status = new JLabel("Input data");



m_status.setBorder(new CompoundBorder(



  new EmptyBorder(2, 2, 2, 2),



  new SoftBevelBorder(SoftBevelBorder.LOWERED)));



pp.add(m_status, BorderLayout.SOUTH);



Dimension d = m_status.getPreferredSize();



m_status.setPreferredSize(new Dimension(150, d.height));



pp.setBorder(new EmptyBorder(5, 5, 5, 5));



getContentPane().add(pp);



pack();


}


public static void main(String[] args) {



JFrame frame = new TextDemo();



frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);



frame.setVisible(true);


}


/**


 * Format to capitalize all words


 */


class NameFormat extends Format {



public StringBuffer format(Object obj, StringBuffer toAppendTo,





FieldPosition fieldPosition) {




fieldPosition.setBeginIndex(toAppendTo.length());




String str = obj.toString();




char prevCh = ' ';




for (int k=0; k<str.length(); k++) {





char nextCh = str.charAt(k);





if (Character.isLetter(nextCh) && prevCh == ' ')






nextCh = Character.toTitleCase(nextCh);





toAppendTo.append(nextCh);





prevCh = nextCh;




}




fieldPosition.setEndIndex(toAppendTo.length());




return toAppendTo;



}



public Object parseObject(String text, ParsePosition pos) {




pos.setIndex(pos.getIndex()+text.length());




return text;



}


}


/**


 * Format phone numbers


 */


class PhoneFormat extends Format {



public StringBuffer format(Object obj, StringBuffer toAppendTo,




FieldPosition fieldPosition) {




fieldPosition.setBeginIndex(toAppendTo.length());




// Gen digits of the number




String str = obj.toString();




StringBuffer number = new StringBuffer();




for (int k=0; k<str.length(); k++) {





char nextCh = str.charAt(k);





if (Character.isDigit(nextCh))






number.append(nextCh);





else if (Character.isLetter(nextCh)) {






nextCh = Character.toUpperCase(nextCh);






switch (nextCh) {






case 'A':






case 'B':






case 'C':







number.append('2');







break;






case 'D':






case 'E':






case 'F':







number.append('3');







break;






case 'G':






case 'H':






case 'I':







number.append('4');







break;






case 'J':






case 'K':






case 'L':







number.append('5');







break;






case 'M':






case 'N':






case 'O':







number.append('6');







break;






case 'P':






case 'Q':






case 'R':






case 'S':







number.append('7');







break;






case 'T':






case 'U':






case 'V':







number.append('8');







break;






case 'W':






case 'X':






case 'Y':






case 'Z':







number.append('9');







break;






}





}




}




// Format digits according to the pattern




int index = 0;




for (int k=0; k<PHONE_PATTERN.length(); k++) {





char ch = PHONE_PATTERN.charAt(k);





if (ch == '#') {






if (index >= number.length())







break;






toAppendTo.append(number.charAt(index++));





}





else






toAppendTo.append(ch);




}




fieldPosition.setEndIndex(toAppendTo.length());




return toAppendTo;



}



public Object parseObject(String text, ParsePosition pos) {




pos.setIndex(pos.getIndex()+text.length());




return text;



}


}


/**


 * Verify input to JTextField


 */


class TextVerifier extends InputVerifier {



private String m_errMsg;



public TextVerifier(String errMsg) {




m_errMsg = errMsg;



}



public boolean verify(JComponent input) {




m_status.setText("");




if (!(input instanceof JTextField))





return true;




JTextField txt = (JTextField)input;




String str = txt.getText();




if (str.length() == 0) {





m_status.setText(m_errMsg);





return false;




}




return true;



}


}


/**


 * Verify input to JFormattedTextField


 */


class FTFVerifier extends InputVerifier {



private String m_errMsg;



public FTFVerifier(String errMsg) {




m_errMsg = errMsg;



}



public boolean verify(JComponent input) {




m_status.setText("");




if (!(input instanceof JFormattedTextField))





return true;




JFormattedTextField ftf = (JFormattedTextField)input;




JFormattedTextField.AbstractFormatter formatter =





ftf.getFormatter();




if (formatter == null)





return true;




try {





formatter.stringToValue(ftf.getText());





return true;




}




catch (ParseException pe) {





m_status.setText(m_errMsg);





return false;




}



}


}

}

11.5.2
Understanding the Code

Class TextDemo

This example extends the TextDemo example from section 11.3. The following changes have been made:

· m_firstTxt and m_lastTxt are now JFormattedTextFields with an instance of our custom NameFormat class (see below) attached as the Format. Also, m_firstTxt receives an instance of our TextVerifier (see below) as an InputVerifier.

· JFormattedTextField m_phoneTxt has been added for phone number input. This component’s Format is an instance of MaskFormatter with phone number mask PHONE_PATTERN. Also, m_phoneTxt receives an instance of our custom FTFVerifier (see below) as an InputVerifier.

· JFormattedTextField m_faxTxt has been added to allow input of a fax number. Unlike phoneTxt, this component’s Format is an instance of our custom PhoneFormat class (see below).

· JPasswordField m_passwordTxt receives an instance of TextVerifier as an InputVerifier.

· JLabel m_status has been added to the bottom of frame to display input errors in formatted fields.

Class NameFormat

The purpose of this custom Format is to capitalize all words in an input string. The format() method splits the input string into space-separated words and replaces the first letter of each word by its capitalize equivalent one. Note how the FieldPosition parameter is used.

Class PhoneFormat

This custom Format presents an alternative to using MaskFormatter to format phone numbers. The advantages PhoneFormat provides are:

· Does not always display empty mask: "(   )   -    " in our case.

· Allow 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 InputVerifier to verify that the input in a JTextField is not empty. If it is empty, this verifier does not allow focus to leave the JTextField and displays an error message (provided in the constructor) in the status bar.

Class FTFVerifier

This class extends InputVerifier to verify that input in a JFormattedTextField can be formatted by its associated formatter. If a formatting error occurs, this verifier does not allow the focus to leave the JFormattedTextField and displays an error message (provided in the constructor) in the status bar.

11.5.3
Running the Code

Figure 11.9 shows our updated TextDemo example in action. Try shifting focus to different input fields and not the messages displayed in the status bar. Try various inputs to check whether they work and note how focus will not shift in many cases because of the InputVerifiers in place.

11.6
Formatted Spinner example

This example demonstrates how to apply formatting to a JSpinner component (a new component added to Java 1.4, covered in chapter 10). JSpinner does not extend JTextComponent. However, some of its editors (see 10.6) contain a JFormattedTextField component within, allowing us to assign a Format instance to them to manage spinner input and display.
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Figure 11.10  Formatted JSpinner example.
Example 11.6
FormattedSpinnerDemo.java

see \Chapter11\6
import java.awt.*;

import java.text.*;

import java.util.*;

import javax.swing.*;

import javax.swing.border.*;

import javax.swing.text.*;

class FormattedSpinnerDemo extends JFrame {


public FormattedSpinnerDemo() {



super("Spinner Demo (Formatted)");



JPanel p = new JPanel();



p.setLayout(new BoxLayout(p, BoxLayout.X_AXIS));



p.setBorder(new EmptyBorder(10, 10, 10, 10));



p.add(new JLabel("Dollar amount: "));



SpinnerModel model = new SpinnerNumberModel(




new Double(100.01),




new Double(0),




null,




new Double(20)



);



JSpinner spn = new JSpinner(model);



JFormattedTextField ftf = ((JSpinner.DefaultEditor)spn.




getEditor()).getTextField();



ftf.setColumns(10);



NumberFormatter nf = new NumberFormatter(




NumberFormat.getCurrencyInstance(Locale.US));



DefaultFormatterFactory dff = new DefaultFormatterFactory();



dff.setDefaultFormatter(nf);



dff.setDisplayFormatter(nf);



dff.setEditFormatter(nf);



ftf.setFormatterFactory(dff);



p.add(spn);



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



pack();


}


public static void main( String args[] ) {



FormattedSpinnerDemo mainFrame = new FormattedSpinnerDemo();



mainFrame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);



mainFrame.setVisible(true);


}

}

11.6.1
Understanding the Code

Class FormattedSpinnerDemo

This class extends JFrame to implement the frame container for this example. A JSpinner is created with a SpinnerNumberModel. Therefore this spinner will use a JSpinner.NumberEditor as its editor. We know from 10.6 that this editor contains a JFormattedTextField component. In order to access this JFormattedTextField instance, we obtain the editor with JSpinner’s getEditor() method, and than call getTextField() – which gives us reference to the JFormattedTextField.

It turns out there is no simple method to assign a Format insance to the existing JFormattedTextField component within a JSpinner’s editor. We have to create a DefaultFormatterFactory instance, set our NumberFormatter as the default, display, and edit formatters, and than call the JFormattedTextField’s setFormatterFactory() method.

11.6.2
Running the Code

Figure 11.10 shows our example in action. By accessing JSpinner’s JFormattedTextfield and assigning it a new Format, we are able to create a spinner for selection/input of a US dollar amount.

