Chapter 10 – “List boxes and Spinners”
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JAVA 1.4
In Java 1.4 JList has the added getNextMatch() method which returns the index of the next element in the list which starts with a given String prefix. The method also takes an index to start the search at and a direction to perform the search in (either Position.Bias.Forward or Position.Bias.Backward).
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JAVA 1.4
As of Java 1.4 JList supports two new layouts, for a total of three.:

· VERTICAL: The default layout mode – one column of cells.

· VERTICAL_WRAP: Cells flow in columns – the list becomes horiztonally scrollable..

· HORIZONTAL_WRAP: Cells flow in rows – the list becomes vertically scrollable.

The layout mode can be set with the new setLayoutOrientation() method.
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JAVA 1.4
In Java 1.4 JList has the added getListeSelectionListeners() method which returns an array containing all registered ListSelectionListener instances.
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10.3
Custom rendering

In this section we’ll add the ability to align Strings containing tab separators into a table-like arrangement. We want each tab character to shift all text to its right, to a specified location instead of being rendered as the square symbol we saw above. These locations should be determined uniformly for all elements of the list to form columns that line up correctly.

Note that this example works well with proportional fonts as well as with fixed width fonts (i.e. it doesn’t matter what font we use because alignment is not designed to be font-dependent). This makes JList a powerful but simple component, which can be used in place of JTable in simple cases such as the example presented here (where the involvement of JTable would create unnecessary overhead).

To accomplish the desired rendering we construct a custom rendered, TabListCellRenderer, which exposes accessor methods to specify and retrieve tab positions based on the index of a tab character in a String being rendered:

getDefaultTab()/setDefaultTab(int): manages the default tab size (defaults to 50). In case a position is not specified for a given tab index, we use a default size to determine how far to offset a portion of text.

getTabs()/setTabs(int[]): manages an array of positions based on the index of a tab character in a String being rendered. These positions used in rendering each element in the list to provide consistent alignment.

This example also demonstrates the use of the LayoutOrientation property new to Java 1.4.  By using two different list models (one with short abbreviations and the original model from example 10.1), and allowing dynamic selection between both models as well as the three different list cell layout modes, this example illustrates how each layout mode behaves and in which situation each is most useful.
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Figure 10-2.  States List example with custom rendering, Long model and default [VERTICAL] cell layout.
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Figure 10-3.  Long model and VERTICAL_WRAP cell layout.
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Figure 10-4. Long model and HORIZONTAL_WRAP cell layout.
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Figure 10-5. Short model and default [VERTICAL] cell layout.
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Figure 10-6. Short model and VERTICAL_WRAP cell layout.
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Figure 10-7. Short model and HORIZONTAL_WRAP cell layout.
Example 10.2

StatesList.java

see \Chapter10\2

import java.awt.*;

import java.awt.event.*;

import java.util.*;

import javax.swing.*;

import javax.swing.border.*;

import javax.swing.event.*;

public class StatesList extends JFrame {

  protected JList m_statesList;

  protected JRadioButton m_verticalRb;

  protected JRadioButton m_verticalWrapRb;

  protected JRadioButton m_horizontalWrapRb;

  protected JRadioButton m_longRb;

  protected JRadioButton m_shortRb;  

  public static ArrayModel LONG_MODEL =

    new ArrayModel(new String[] {

    "AK\tAlaska\tJuneau",

    "AL\tAlabama\tMontgomery",

    "AR\tArkansas\tLittle Rock",

    "AZ\tArizona\tPhoenix",

    "CA\tCalifornia\tSacramento",

    "CO\tColorado\tDenver",

    "CT\tConnecticut\tHartford",

    "DE\tDelaware\tDover",

    "FL\tFlorida\tTallahassee",

    "GA\tGeorgia\tAtlanta",

    "HI\tHawaii\tHonolulu",

    "IA\tIowa\tDes Moines",

    "ID\tIdaho\tBoise",

    "IL\tIllinois\tSpringfield",

    "IN\tIndiana\tIndianapolis",

    "KS\tKansas\tTopeka",

    "KY\tKentucky\tFrankfort",

    "LA\tLouisiana\tBaton Rouge",

    "MA\tMassachusetts\tBoston",

    "MD\tMaryland\tAnnapolis",

    "ME\tMaine\tAugusta",

    "MI\tMichigan\tLansing",

    "MN\tMinnesota\tSt.Paul",

    "MO\tMissouri\tJefferson City",

    "MS\tMississippi\tJackson",

    "MT\tMontana\tHelena",

    "NC\tNorth Carolina\tRaleigh",

    "ND\tNorth Dakota\tBismarck",

    "NE\tNebraska\tLincoln",

    "NH\tNew Hampshire\tConcord",

    "NJ\tNew Jersey\tTrenton",

    "NM\tNew Mexico\tSantaFe",

    "NV\tNevada\tCarson City",

    "NY\tNew York\tAlbany",

    "OH\tOhio\tColumbus",

    "OK\tOklahoma\tOklahoma City",

    "OR\tOregon\tSalem",

    "PA\tPennsylvania\tHarrisburg",

    "RI\tRhode Island\tProvidence",

    "SC\tSouth Carolina\tColumbia",

    "SD\tSouth Dakota\tPierre",

    "TN\tTennessee\tNashville",

    "TX\tTexas\tAustin",

    "UT\tUtah\tSalt Lake City",

    "VA\tVirginia\tRichmond",

    "VT\tVermont\tMontpelier",

    "WA\tWashington\tOlympia",

    "WV\tWest Virginia\tCharleston",

    "WI\tWisconsin\tMadison",

    "WY\tWyoming\tCheyenne"

  });

  public static ArrayModel SHORT_MODEL =

    new ArrayModel(new String[] {

    "AK", "AL", "AR", "AZ", "CA",

    "CO", "CT", "DE", "FL", "GA",

    "HI", "IA", "ID", "IL", "IN",

    "KS", "KY", "LA", "MA", "MD",

    "ME", "MI", "MN", "MO", "MS",

    "MT", "NC", "ND", "NE", "NH",

    "NJ", "NM", "NV", "NY", "OH",

    "OK", "OR", "PA", "RI", "SC",

    "SD", "TN", "TX", "UT", "VA",

    "VT", "WA", "WV", "WI", "WY"

  });

  public StatesList() {

    super("States List");

    setSize(450, 250);

    m_statesList = new JList();

    m_statesList.setModel(LONG_MODEL);

    TabListCellRenderer renderer = new TabListCellRenderer();

    renderer.setTabs(new int[] {50, 200, 300});

    m_statesList.setCellRenderer(renderer);

    JScrollPane ps = new JScrollPane();

    ps.getViewport().add(m_statesList);

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

    JPanel pp = new JPanel(new GridLayout(2,3));

    ButtonGroup bg1 = new ButtonGroup();

    m_verticalRb = new JRadioButton("VERTICAL", true);

    pp.add(m_verticalRb);

    bg1.add(m_verticalRb);

    m_verticalWrapRb = new JRadioButton("VERTICAL_WRAP");

    pp.add(m_verticalWrapRb);

    bg1.add(m_verticalWrapRb);

    m_horizontalWrapRb = new JRadioButton("HORIZONTAL_WRAP");

    pp.add(m_horizontalWrapRb);

    bg1.add(m_horizontalWrapRb);

    ButtonGroup bg2 = new ButtonGroup();

    m_longRb = new JRadioButton("Long Model", true);

    pp.add(m_longRb);

    bg2.add(m_longRb);

    m_shortRb = new JRadioButton("Short Model");

    pp.add(m_shortRb);

    bg2.add(m_shortRb);

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

    ActionListener modelListener = new ActionListener() {

      public void actionPerformed(ActionEvent evt) {

        if (m_longRb.isSelected()) {

          m_statesList.setPrototypeCellValue(

            "xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx");

          m_statesList.setModel(LONG_MODEL);

        }

        else if (m_shortRb.isSelected()) {

          m_statesList.setPrototypeCellValue("xxxx");

          m_statesList.setModel(SHORT_MODEL);

        }

      }

    };

    m_longRb.addActionListener(modelListener);

    m_shortRb.addActionListener(modelListener);

    ActionListener layoutListener = new ActionListener() {

      public void actionPerformed(ActionEvent evt) {

        if (m_verticalRb.isSelected()) {

          m_statesList.setLayoutOrientation(JList.VERTICAL);

        }

        else if (m_verticalWrapRb.isSelected()) {

          m_statesList.setLayoutOrientation(JList.VERTICAL_WRAP);

        }

        else if (m_horizontalWrapRb.isSelected()) {

          m_statesList.setLayoutOrientation(JList.HORIZONTAL_WRAP);

        }

      }

    };

    m_verticalRb.addActionListener(layoutListener);

    m_verticalWrapRb.addActionListener(layoutListener);

    m_horizontalWrapRb.addActionListener(layoutListener);

  }

  public static void main(String argv[]) {

    StatesList frame = new StatesList();

    frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

    frame.setVisible(true);

  }

}

class TabListCellRenderer extends JLabel

  implements ListCellRenderer {

  protected static Border m_noFocusBorder;

  protected FontMetrics m_fm = null;

  protected Insets m_insets = new Insets(0, 0, 0, 0);

  protected int m_defaultTab = 50;

  protected int[] m_tabs = null;

  public TabListCellRenderer() {

    m_noFocusBorder = new EmptyBorder(1, 1, 1, 1);

    setOpaque(true);

    setBorder(m_noFocusBorder);

  }

  public Component getListCellRendererComponent(JList list,

    Object value, int index, boolean isSelected, boolean cellHasFocus)

  {

    setText(value.toString());

    setBackground(isSelected ? list.getSelectionBackground() 

      : list.getBackground());

    setForeground(isSelected ? list.getSelectionForeground() 

      : list.getForeground());

    setFont(list.getFont());

    setBorder((cellHasFocus) ?

      UIManager.getBorder("List.focusCellHighlightBorder") 

        : m_noFocusBorder);

    return this;

  }

  public void setDefaultTab(int defaultTab) {

    m_defaultTab = defaultTab;

  }

  public int getDefaultTab() {

    return m_defaultTab;

  }

  public void setTabs(int[] tabs) {

    m_tabs = tabs;

  }

  public int[] getTabs() {

    return m_tabs;

  }

  public int getTab(int index) {

    if (m_tabs == null)

      return m_defaultTab*index;

    int len = m_tabs.length;

    if (index>=0 && index<len)

      return m_tabs[index];

    return m_tabs[len-1] + m_defaultTab*(index-len+1);

  }

  public void paintComponent(Graphics g) {

    super.paintComponent(g);

    Color colorRetainer = g.getColor();

    m_fm = g.getFontMetrics();

    g.setColor(getBackground());

    g.fillRect(0, 0, getWidth(), getHeight());

    getBorder().paintBorder(this, g, 0, 0, getWidth(), getHeight());

    g.setColor(getForeground());

    g.setFont(getFont());

    m_insets = getInsets();

    int x = m_insets.left;

    int y = m_insets.top + m_fm.getAscent();

    StringTokenizer  st = new StringTokenizer(getText(), "\t");

    while (st.hasMoreTokens()) {

      String sNext = st.nextToken();

      g.drawString(sNext, x, y);

      x += m_fm.stringWidth(sNext);

      if (!st.hasMoreTokens())

        break;

      int index = 0;

      while (x >= getTab(index))

        index++;

      x = getTab(index);

    }

    g.setColor(colorRetainer);

  }

}

class ArrayModel extends AbstractListModel {

  Object[] m_data;

  public ArrayModel(Object[] data) {

    m_data = data;

  }

  public int getSize() {

    return m_data.length;

  }

  public Object getElementAt(int index) {

    if (index < 0 || index >= getSize())

      return null;

    return m_data[index];

  }

}
Understanding the Code

Class StatesList

In this enhanced version of StatesList we create an instance of our custom TabListCellRenderer (discussed below), pass it an array of positions and set it as the renderer for our JList component. Three radio buttons, m_verticalRb, m_verticalWrapRb and m_horizontalWrapRb are used to change the list’s LayoutOrientation property. Two more radio buttons, m_longRb and m_shortRb, are used to switch between the two ArrayModels (discuss below), LONG_MODEL and SHORT_MODEL. When switching between these list models we change our list’s prototype cell value to increase/decrease the width of the cells accordingly.

Class TabListCellRenderer

Class TabListCellRenderer extends JLabel and implements the ListCellRenderer interface to be used as our custom renderer. 

Class variable:

· Border m_noFocusBorder: border to be used when a list item has no focus.

Instance variables:

· FontMetrics m_fm: used in calculating text positioning when drawing.

· Insets m_insets: insets of the cell being rendered.

· int m_defaultTab: default tab size.

· int[] m_tabs: an array of positions based on tab index in a String being rendered.

The constructor creates assigns text, sets its opaque property to true (to render the component’s area with the specified background), and sets the border to m_noFocusBorder.

The getListCellRendererComponent() method is required when implementing ListCellRenderer, and is called each time a cell is about to be rendered. It takes five parameters:

· JList list: reference to the list instance.

· Object value: data object to be painted by the renderer.

· int index: index of the item in the list.

· boolean isSelected: true if the cell is currently selected.

· boolean cellHasFocus: true if the cell currently has the focus.

Our implementation of this method assigns new text, sets the background and foreground (depending on whether or not the cell is selected), sets the font to that taken from the parent list component, and sets the border according to whether or not the cell has input focus.

Four additional methods provide set/get support for the m_defaultTab and m_tabs variables, and do not require detailed explanation beyond the code listing. Now let’s take a close look at the getTab() method which calculates and returns the position for a given tab index. If no tab array, m_tabs, is set, this method returns the m_defaultTab distance (defaults to 50) multiplied by the given tab index. If the m_tabs array is not null and the tab index is less than it’s length, the proper value from that array is returned. Otherwise, if the tab index is greater than the array’s length, we have no choice but to use the default tab size again.

Since the JLabel component does not render tab characters properly, we do not benefit a lot from its inheritance and implement the paint() method to draw tabbed Strings ourselves.

Note: 
Because this is a very simple component that we do not plan to enhance with custom UI functionality, overriding paint() is acceptable.

First, our paint() method requests a reference to the FontMetrics instance for the given Graphics. Then we fill the component’s rectangle with the background color (which is set in the getListCellRendererComponent() method depending on whether or not the cell is selected, see above), and paint the component’s border.

Note: 
Alternatively we could use the drawTabbedText() method from the javax.swing.text.Utilities class to draw tabbed text. However, this requires us to implement the TabExpander interface. In our case it’s easier to draw text directly without using that utility. As an interesting exercise you can modify the code from this example to use drawTabbedText() method.

In the next step we prepare to draw the tabbed String. We set the foreground color, font, and determine the initial x and y positions for drawing the text, taking into account the component’s insets.

Reminder: 
To draw text in Java you need to use a baseline y-coordinate. This is why the getAscent() value is added to the y position. The getAscent() method returns the distance from the font’s baseline to the top of most alphanumeric characters. See chapter 2 for more information on drawing text and Java 2 FontMetrics caveats.

We then use a StringTokenizer to parse the String and extract the portions separated by tabs. Each portion is drawn with the drawString() method, and the x-coordinate is adjusted to the length of the text. We cycle through this process, positioning each portion of text by calling the getTab() method, until no more tabs are found.

Class ArrayModel

This class extends AbstractListModel and is a simple, non-mutable (i.e. read-only) list model used to hold an array of Objects. This is the minimal ListModel implementation required for this example to function.

Running the Code

Figure 10.2 shows StatesList displaying an array of tab-separated Strings. Note that the tab symbols are not drawn directly, but form consistently aligned columns inside the list. Figures 10.3 through 10.7 show StatesList in all other permutations of short and long model, and cell layout mode. Note the order in which the items are listed in VERTICAL_WRAP and HORIZONTAL_WRAP modes. As these figures show, you can choose which wrap mode to use based on whether you want the user to read the list from top to bottom or from left to right.
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Figure 10-8. A JList that allows accumulated keyboard input to search for a matching item.

Chapter 10 – Insertion 6

10.6 JSpinner

class javax.swing.JSpinner

JSpinner is a new component added in Java 1.4. It consists of an input text area (by default a JTextField) and two small buttons with up and down arrows on the right of the input field. Pressing these buttons, or using up and down arrow keys, moves the selection up or down through an ordered sequence of items. This basic functionality of selecting from a list of items is similar to JList and JComboBox except there is no need for a drop down list (which potentially could obscure other parts of the application), and the data can be unbounded.

JSpinner’s items are maintained in instances of SpinnerModel which can be set/retrieved through JSpinner’s setModel()/getModel() methods. The currently shown item can be changed by typing a new value into the editor and pressing ENTER. Concrete SpinnerModel implementations for some commonly-used data types are provided: SpinnerDateModel, SpinnerListModel and SpinnerNumberModel. The JSpinner constructor, and the setModel() method, are designed such that JSpinner will change its editor based on the type of SpinnerModel in use. There are four default editors used by JSpinner (defined as static inner classes):

· JSpinner.ListEditor: Consists of a text field to display a String in the array or List of a SpinnerListModel.

· JSpinner.DateEditor: Consists of a JFormattedTextField whose format is defined by a DateFormatter instance.

· JSpinner.NumberEditor: Consists of a JFormattedTextField whose format is defined by a NumberFormatter instance.

· JSpinner.DefaultEditor: This is used by default for all other SpinnerModel implementations. It is read-only (i.e. it doesn’t allow changes to the model data) and consists of a JFormattedTextField.


The editor component used by JSpinner is automatically configured by the constructor and can be assigned with the setEditor() method. As with other Swing components, the JSpinner editor component does not need to implement any special interface. Instead it must register itself as ChangeListener with a SpinnerModel and promptly display updated values. For this reason, when changing editors we must be careful to deregister the previous editor’s ChangeListener from the current SpinnerModel. JSpinner’s setEditor() method handles this for us by default, which is why we must be careful when overriding this method in subclasses.

Note:
In the first edition David Karr contributed an example of a custom Spinner component, which was basically his own version of JSpinner. Those that have this edition may want to take a look at the example in chapter 19. We’ve removed this example for the second edition due to redundancy. However, David was right-on in his vision for one of the next Swing components! (In that example David also implemented a component called DateTimeEditor which corresponds to JFormattedTextField, another new component in Java 1.4 – see chapter 11).

10.6.2 The SpinnerModel Interface

abstract interface javax.swing.SpinnerModel

This interface represents the data model used by JSpinner. The data stored in this model consists of a contiguous sequence of elements that is not necessarily bounded. For instance, the getNextValue() or getPreviousValue() methods can be overridden to return the next highest or lowest integer than currently selected value (in this case the data model is unbounded).


Unlike ListModel, SpinnerModel doesn’t allow random access to elements. At any given time only the current, next and previous values in the sequence can be accessed: getValue(), getNextValue() and getPreviousValue(). The current value can be changed with the setValue() method, which is normally called by JSpinner’s editor. 

A ChangeListener is normally registered with the current SpinnerModel to be notified when the current value is changed. In this way a programmatic change in the current value will still be reflected in the current editor component.

10.6.3 AbstractSpinnerModel

abstract class javax.swing.AbstractSpinnerModel

This class is the default abstract implementation of the SpinnerModel interface. It defines the default ChangeListener behavior.

10.6.4
SpinnerDateModel

class SpinnerDateModel

A subclass of  AbstractSpinnerModel designed to hold or represent an interval of Dates (bounded or unbounded). The constructor takes a current Date, maximum Date, minimum Date, and date field to increment by (see Javadocs for complete list of valid fields). 

10.6.5 SpinnerListModel

class SpinnerListModel

A subclass of  AbstractSpinnerModel designed to hold a given sequence of objects. The constructor takes an array or List.

10.6.6
SpinnerNumberModel

class SpinnerNumberModel

A subclass of  AbstractSpinnerModel designed to hold or represent an interval of numbers (bounded or unbounded). The constructor takes a current value , maximum value, minimum value, and increment size as parameters. Values can either be ints or doubles. A special constructor also allows the use of Comparable implementations for the maximum and minimum values, allowing us to further customize sequencing behavior (Integer, Float, Double and Date are few of the classes that implement the Comparable interface).

10.7.
Using JSpinner to select numbers

In this example we’ll use JSpinner to select an integer from 0 to infinity. Selection can be made by typing the number into the input field directly, or by using the up/down arrow keys or buttons.
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Figure 10-9.  JSpinner number selection.

Example 10.5

SpinnerDemo.java

see Chapter 10/5

import java.awt.*;

import javax.swing.*;

import javax.swing.border.*;

class SpinnerDemo extends JFrame {


public SpinnerDemo() {



super("Spinner Demo (Numbers)");



JPanel p = new JPanel();



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



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



p.add(new JLabel("Select integer: "));



SpinnerModel model = new SpinnerNumberModel(




new Integer(0), 
// Initial value




new Integer(0), 
// Minimum value




null, 





// Maximum value – not set




new Integer(2)

// Step



);



JSpinner spn = new JSpinner(model);



p.add(spn);



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



setSize(400,75);


}


public static void main( String args[] ) {



SpinnerDemo mainFrame = new SpinnerDemo();



mainFrame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);



mainFrame.setVisible(true);


}

}

10.7.1
Understanding the Code

Class SpinnerDemo

Class SpinnerDemo extends JFrame to implement the frame container for this example. A JSpinner is created with a SpinnerNumberModel instance. All spinner-related information is specified in the model’s constructor: initial value (0), minimum value (0), maximum value (not set), and step size (2). Note that if we had used a fully bounded interval, we could have used a simpler constructor which takes primitive int types rather than Integers as parameters.

10.7.2
Running the Code

Figure 10.9 shows SpinnerDemo in action displaying an integer value selected by using the arrow buttons. Note that the interval moves up/down by two, as specified in the constructor. However, also note that if you type a new value into the editor, it will not be tested upon the spinner’s bounded interval. So, for example, in this example try typing in –1. The arrow buttons and keys no longer function until it is replace with positive number (or zero).

10.8. Using JSpinner to select dates

In this example we’ll use JSpinner select a date. Selection can be made by typing the number into the input field directly, or by using the up/down arrow keys or buttons. The selection interval in this example is Calendar.DAY_OF_MONTH.
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Figure 10-10.  JSpinner date selection.
Example 10.6

SpinnerDemo.java

see Chapter10/6

import java.awt.*;

import java.util.*;

import javax.swing.*;

import javax.swing.border.*;

class SpinnerDemo extends JFrame {


public SpinnerDemo() {



super("Spinner Demo (Dates)");



JPanel p = new JPanel();



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



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



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



SpinnerModel model = new SpinnerDateModel(




new Date(), 
// Initial value




null, 



// Minimum value – not set




null, 



// Maximum value – not set




Calendar.DAY_OF_MONTH

// Step



);



JSpinner spn = new JSpinner(model);



p.add(spn);



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



setSize(400,75);


}


public static void main( String args[] ) {



SpinnerDemo mainFrame = new SpinnerDemo();



mainFrame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);



mainFrame.setVisible(true);


}

}

10.8.1
Understanding the Code

Class SpinnerDemo

Class SpinnerDemo extends JFrame to implement the frame container for this example. A JSpinner component is created with a SpinnerDateModel instance. All spinner-related information is specified in the model’s constructor: initial value (current date), minimum value (not set), maximum value (not set) and step component (day of month).

10.8.2
Running the Code

Figure 10.10 shows SpinnerDemo in action displaying the date value at the time the screenshot was taken. You can type a new date value or use the up/down arrow keys or buttons to adjust the day component.

10.9. Using JSpinner to select a value from a list

In this example we’ll use JSpinner to select a value from an ordered set of given values (abbreviations of the United States). Selection can be made by typing the number into the input field directly, or by using the up/down arrow keys or buttons.
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Figure 10-11.  JSpinner value selection.
Example 10.7

SpinnerDemo.java

see Chapter10/7

import java.awt.*;

import java.util.*;

import javax.swing.*;

import javax.swing.border.*;

class SpinnerDemo extends JFrame {


public SpinnerDemo() {



super("Spinner Demo (List)");



JPanel p = new JPanel();



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



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



p.add(new JLabel("Select state: "));



String [] states = {




"AK", "AL", "AR", "AZ", "CA",




"CO", "CT", "DE", "FL", "GA",




"HI", "IA", "ID", "IL", "IN",




"KS", "KY", "LA", "MA", "MD",




"ME", "MI", "MN", "MO", "MS",




"MT", "NC", "ND", "NE", "NH",




"NJ", "NM", "NV", "NY", "OH",




"OK", "OR", "PA", "RI", "SC",




"SD", "TN", "TX", "UT", "VA",




"VT", "WA", "WV", "WI", "WY"



};



SpinnerModel model = new SpinnerListModel(states);



JSpinner spn = new JSpinner(model);



p.add(spn);



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



setSize(400,75);


}


public static void main( String args[] ) {



SpinnerDemo mainFrame = new SpinnerDemo();



mainFrame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);



mainFrame.setVisible(true);


}

}

10.9.1
Understanding the Code

Class SpinnerDemo

Class SpinnerDemo extends JFrame to implement the frame container for this example. A JSpinner component is created with a SpinnerListModel instance. This model takes an array of allowed values (abbreviations of the United States) in the constructor.

10.9.2
Running the Code

Figure 10.11 shows SpinnerDemo in action. You can type a new date value or use the up/down arrow keys or buttons to select the next state in the sequence. Note that when you first start the example you need to press the up arrow or key to get to the next value in the sequence. This feels somewhat unintuitive, but it is based on the index of the values in the array. AK is 0, AL is 1, etc. Note also that you can type anything you want into the editor without affecting the sequencing and the functionality of the up/down arrow keys and buttons.

10.9. Extending the functionality of JSpinner

In this example we show how to speed up selection by adding functionality to move several interval steps at once, and to move to the beginning or end of the list quickly. This is achieved by assigning the following actions to these keys:

· PgUp: move 5 steps up (if new value is less than maximum bound)

· PgDn: move 5 steps down (if new value is greater than minimum bound)

· Ctrl-Home: move to the maximum bound (if set)

· Ctrl-End: move to the minimum bound (if set)
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Figure 10-12.  JSpinner custom selection behavior.
Example 10.9

SpinnerDemo.java

see Chapter10/9

import java.awt.*;

import java.awt.event.*;

import javax.swing.*;

import javax.swing.border.*;

class SpinnerDemo extends JFrame {


public static final int PAGE_SIZE = 5;


SpinnerNumberModel m_model;


public SpinnerDemo() {



super("Spinner Demo (Keys)");



JPanel p = new JPanel();



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



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



p.add(new JLabel("Use PgUp, PgDn, Ctrl-Home, Ctrl-End: "));



m_model = new SpinnerNumberModel(0, 0, 100, 1);



JSpinner spn = new JSpinner(m_model);



p.add(spn);



spn.registerKeyboardAction(new PgUpMover(),




KeyStroke.getKeyStroke(KeyEvent.VK_PAGE_UP, 0),




JComponent.WHEN_IN_FOCUSED_WINDOW);



spn.registerKeyboardAction(new PgDnMover(),




KeyStroke.getKeyStroke(KeyEvent.VK_PAGE_DOWN, 0),




JComponent.WHEN_IN_FOCUSED_WINDOW);



spn.registerKeyboardAction(new HomeMover(),




KeyStroke.getKeyStroke(KeyEvent.VK_HOME, KeyEvent.CTRL_MASK),




JComponent.WHEN_IN_FOCUSED_WINDOW);



spn.registerKeyboardAction(new EndMover(),




KeyStroke.getKeyStroke(KeyEvent.VK_END, KeyEvent.CTRL_MASK),




JComponent.WHEN_IN_FOCUSED_WINDOW);



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



setSize(400,75);


}


public static void main( String args[] ) {



SpinnerDemo mainFrame = new SpinnerDemo();



mainFrame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);



mainFrame.setVisible(true);


}


/**


 * Moves Spinner's value PAGE_SIZE steps up


 */


class PgUpMover implements ActionListener {



public void actionPerformed(ActionEvent e) {




Integer newValue = new Integer(





m_model.getNumber().intValue() +





PAGE_SIZE*m_model.getStepSize().intValue());




// Check maximum value, SpinnerNumberModel won't do it for us




Comparable maximum = m_model.getMaximum();




if (maximum != null && maximum.compareTo(newValue) < 0)





return;




m_model.setValue(newValue);



}


}


/**


 * Moves Spinner's value PAGE_SIZE steps down


 */


class PgDnMover implements ActionListener {



public void actionPerformed(ActionEvent e) {




Integer newValue = new Integer(





m_model.getNumber().intValue() -





PAGE_SIZE*m_model.getStepSize().intValue());




// Check minimum value, SpinnerNumberModel won't do it for us




Comparable minimum = m_model.getMinimum();




if (minimum != null && minimum.compareTo(newValue) > 0)





return;




m_model.setValue(newValue);



}


}


/**


 * Moves Spinner's value to minimum


 */


class HomeMover implements ActionListener {



public void actionPerformed(ActionEvent e) {




Comparable minimum = m_model.getMinimum();




if (minimum != null)





m_model.setValue(minimum);



}


}


/**


 * Moves Spinner's value to maximum


 */


class EndMover implements ActionListener {



public void actionPerformed(ActionEvent e) {




Comparable maximum = m_model.getMaximum();




if (maximum != null)





m_model.setValue(maximum);



}


}

}

10.10.1
Understanding the Code

Class SpinnerDemo

This example extends example 10.6 by registerings four keyboard actions:

· PgUpMover on PgUp key

· PgDnMover on PgDn key

· HomeMover on Ctrl-Home key

· EndMover on Ctrl-End key

Class PgUpMover

This ActionListener calculates a new spinner by adding the current value with the product of the PAGE_SIZE and step value. If the maximum value is set and the resulting new value does not exceed the maximum value, the new value is assigned to the model and will be displayed in spinner’s editor. Note that the Comparable.compareTo() method is used for comparison.

Class PgDnMover

This ActionListener calculates a new spinner by subtracting the product of the PAGE_SIZE and step value from the current value. If the minimum value is set and the resulting new value is not smalled than the minumum value, the new value is assigned to the model and will be displayed in spinner’s editor. Note that the Comparable.compareTo() method is used for comparison.

Class HomeMover

This ActionListener checks the maximum value, and, if not null, uses it for the spinner model’s new value.

Class EndMover

This ActionListener checks the minimum value, and, if not null, uses it for the spinner model’s new value.

10.10.2
Running the Code

Figure 10.12 shows SpinnerDemo in action after having pressed PgUp 5 times. Try running this example and use the PgUp, PgDn, Ctrl-Home, Ctrl-End keypads to speed up the selection. Note that the arrow buttons and keys function normally.
