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AnnouncementsAnnouncements

•• Project 1 due next ThursdayProject 1 due next Thursday
 FAQ linked from project pageFAQ linked from project page
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ReviewReview
•• Layout ManagersLayout Managers

 FlowLayoutFlowLayout
BorderLayoutBorderLayout
GridLayoutGridLayout

•• Event HandlingEvent Handling
Event SourceEvent Source
 ListenerListener
Adapter classesAdapter classes

•• Model/Viewer/ControllerModel/Viewer/Controller
Design patternDesign pattern

July 6, 2006July 6, 2006 Sara Sprenkle - CISC370Sara Sprenkle - CISC370 44

Layout ManagersLayout Managers
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Layout ManagersLayout Managers

•• Set the Manager for a containerSet the Manager for a container

•• Add components to the containerAdd components to the container
May include special directives for where to placeMay include special directives for where to place

componentscomponents
•• BorderLayoutBorderLayout.NORTH.NORTH

 For a Swing component, may use specializedFor a Swing component, may use specialized
methods or constructors insteadmethods or constructors instead
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The Box Layout ManagerThe Box Layout Manager

•• Lay out a single row or column with greaterLay out a single row or column with greater
flexibility than the grid layout managerflexibility than the grid layout manager

•• When setting as manager for a container,When setting as manager for a container,
need to specify need to specify axisaxis for how components for how components
are laid outare laid out
Constants in Constants in BoxLayoutBoxLayout

X_AXIS: horizontally, left to rightX_AXIS: horizontally, left to right

Y_AXIS: vertically, top to bottomY_AXIS: vertically, top to bottom

LINE_AXIS: same as words in a lineLINE_AXIS: same as words in a line

PAGE_AXIS: same as text in a pagePAGE_AXIS: same as text in a page
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The Box Layout ManagerThe Box Layout Manager

•• Lay out a single row or column with greaterLay out a single row or column with greater
flexibility than the grid layout managerflexibility than the grid layout manager

•• When setting as manager for a container,When setting as manager for a container,
need to specify need to specify axisaxis for how components for how components
are laid outare laid out
Constants in Constants in BoxLayoutBoxLayout

X_AXIS: horizontally, left to rightX_AXIS: horizontally, left to right

Y_AXIS: vertically, top to bottomY_AXIS: vertically, top to bottom

LINE_AXIS: same as words in a lineLINE_AXIS: same as words in a line

PAGE_AXIS: same as text in a pagePAGE_AXIS: same as text in a page

Why added
in 1.4?
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The Box Layout ManagerThe Box Layout Manager

•• Components are arranged in order addedComponents are arranged in order added

•• Attempts to set components to preferredAttempts to set components to preferred
sizesize

BoxLayoutDemo.java
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AlignmentXAlignmentX

•• Demonstrates alignment of boxes of different sizesDemonstrates alignment of boxes of different sizes

centerleft right
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AlignmentXAlignmentX: Mixed Alignments: Mixed Alignments

One alignment point
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javaxjavax.swing.Box.swing.Box

•• BoxBox: predefined Swing container with the: predefined Swing container with the
box layout manager as its defaultbox layout manager as its default
 JPanelJPanel’’s s default isdefault is FlowLayout FlowLayout

 JFrameJFrame’’s s (content pane) default is(content pane) default is BorderLayout BorderLayout

•• Has specialized interface to make layoutsHas specialized interface to make layouts
easiereasier
SimplerSimpler

Slightly more efficient than panel with Slightly more efficient than panel with BoxLayoutBoxLayout

•• DonDon’’t support borderst support borders
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Creating a Box ContainerCreating a Box Container

•• To create a new container with a box layout:To create a new container with a box layout:
Box b = Box.Box b = Box.createHorizontalBoxcreateHorizontalBox();();

•• oror
Box b = Box.Box b = Box.createVerticalBoxcreateVerticalBox();();

•• Then, add components in the usual way:Then, add components in the usual way:
b.add(b.add(OKButtonOKButton););

b.add(b.add(CancelButtonCancelButton););

BoxDemo.java
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Horizontal and Vertical BoxesHorizontal and Vertical Boxes

• horizontal box: one-row container where: one-row container where
the components are arranged left to rightthe components are arranged left to right

• vertical box: one-column container where: one-column container where
the components are arranged top tothe components are arranged top to
bottombottom

•• With a horizontal box layout, allWith a horizontal box layout, all
components are sized to the samecomponents are sized to the same
vertical heightvertical height
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Component SizesComponent Sizes

•• Every component has three sizes:Every component has three sizes:
preferred size: the width and height at which the the width and height at which the

component would like to be displayedcomponent would like to be displayed

maximum size: the largest width and height at: the largest width and height at
which the component is willing to be displayedwhich the component is willing to be displayed

minimum size: the smallest width and height at: the smallest width and height at
which the component is willing to be displayedwhich the component is willing to be displayed
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Box Layout RulesBox Layout Rules
•• HorHor. Size of Components < Box . Size of Components < Box HorHor. Size. Size

components all expanded, up to their maximumcomponents all expanded, up to their maximum
size, to fit inside the Boxsize, to fit inside the Box

•• HorHor. size of Components > Box . size of Components > Box HorHor. Size. Size
components are shrunk, down to their minimumcomponents are shrunk, down to their minimum

size, to fit inside the Boxsize, to fit inside the Box

•• If all components are shrunk to theirIf all components are shrunk to their
minimum size and they still donminimum size and they still don’’t fit insidet fit inside
the Box, some components will not bethe Box, some components will not be
shown.shown.
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Box Layout StrutsBox Layout Struts

•• By default, there is By default, there is no spaceno space between between
components in a box layoutcomponents in a box layout

•• A A strut can add some space between can add some space between
componentscomponents
add a add a horizontal struthorizontal strut to a horizontal box to a horizontal box
add a add a vertical strutvertical strut to a vertical box to a vertical box
add a add a horizontal struthorizontal strut to a vertical box to a vertical box

•• sets the minimum width of the boxsets the minimum width of the box
•• analogous for a vertical strut in a horizontal boxanalogous for a vertical strut in a horizontal box
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Adding a StrutAdding a Strut

•• To add a strutTo add a strut……

•• Drawback: struts have unlimited width orDrawback: struts have unlimited width or
heightheight
May be too big for enclosing boxMay be too big for enclosing box

b.add(component1);
b.add(Box.createHorizontalStrut(10));
b.add(component2);
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Rigid AreaRigid Area

b.add(Box.createRigidArea(new Dimension(5,20));
// adds a 5x20 2D strut to the box b.

• rigid area: a pair of struts
• separates adjacent components
• adds a height/width minimum in the other

direction…
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Box Layout GlueBox Layout Glue

•• Adding struts separates components by aAdding struts separates components by a
fixed amountfixed amount

•• Adding Adding glueglue separates components as much separates components as much
as possibleas possible
 Invisible glue expands to consume all availableInvisible glue expands to consume all available

empty spaceempty space

Pushes components away from each otherPushes components away from each other
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Adding Glue to your BoxAdding Glue to your Box

•• Create a box with two buttonsCreate a box with two buttons
Assume b is a horizontal boxAssume b is a horizontal box

•• button1 will be moved all the way to thebutton1 will be moved all the way to the
leftleft

•• button2 will be moved all the way to thebutton2 will be moved all the way to the
rightright
 pushed there by the glue!pushed there by the glue!

box.add(button1);
box.add(Box.createGlue());
box.add(button2);
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Using Invisible Components as FillerUsing Invisible Components as Filler

verticalvertical

horizontalhorizontal

Box.createVertical
Glue()

new
Box.Filler(minSize,
prefSize, maxSize)

As specifiedAs specified
custom

Box.Filler

Box.createHorizontal
Glue()

GlueGlue

Box.Box.createRigidAreacreateRigidArea((
size);size);Rigid areaRigid area

How to create
Size

Constraints
Type
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Summary: Box LayoutSummary: Box Layout

•• Box layout can be used in any ContainerBox layout can be used in any Container
more convenient to simply use the Box classmore convenient to simply use the Box class

when youwhen you’’re making Box objectsre making Box objects

•• Box layout is only used for Box layout is only used for singlesingle rows or rows or
columns of componentscolumns of components
 cancan’’t have multi- dimensional Box containerst have multi- dimensional Box containers
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The Grid Bag Layout ManagerThe Grid Bag Layout Manager
•• Like a table in Word, Excel, or HTMLLike a table in Word, Excel, or HTML
•• Warning: grid bag layouts can be quite complexWarning: grid bag layouts can be quite complex

 Choose this layout manager only if you need its flexibilityChoose this layout manager only if you need its flexibility
and are willing to stomach the painand are willing to stomach the pain

•• Like a grid layout, without the limitationsLike a grid layout, without the limitations
•• You can have rows and columns of You can have rows and columns of varying sizevarying size
•• You can You can join adjacent cellsjoin adjacent cells to make room for bigger to make room for bigger

componentscomponents
•• ComponentsComponents

 do not need to fill the entire celldo not need to fill the entire cell
 you can specify their alignment in the cellyou can specify their alignment in the cell
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Using the Grid Bag Layout ManagerUsing the Grid Bag Layout Manager

•• To use the grid bag layout, create a new gridTo use the grid bag layout, create a new grid
bag layout manager:bag layout manager:

setLayout(new setLayout(new GridBagLayoutGridBagLayout());());

•• Create a new object of classCreate a new object of class
GridBagConstraintsGridBagConstraints

•• For each componentFor each component
 fill in the GridBagConstraints object with the fill in the GridBagConstraints object with the

appropriate constraintsappropriate constraints
add the component with constraintsadd the component with constraints

add(add(componentcomponent, , constraintsconstraints););



13

July 6, 2006July 6, 2006 Sara Sprenkle - CISC370Sara Sprenkle - CISC370 2525

Using the Grid Bag Layout ManagerUsing the Grid Bag Layout Manager
GridBagLayout gblayout = new
GridBagLayout();
panel.setLayout(gblayout);
GridBagConstraints constraints =

new GridBagConstraints();

constraints.weightx    = 100;
constraints.weighty    = 100;
constraints.gridx      = 0;
constraints.gridy      = 2;
constraints.gridWidth  = 2;
constraints.gridHeight = 1;

panel.add(component1, constraints);
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Using the Grid Bag Layout ManagerUsing the Grid Bag Layout Manager

•• Adds the component to the panel using theAdds the component to the panel using the
constraints specifiedconstraints specified

•• To use the grid bag layout:To use the grid bag layout:
Create a GridBagConstraints objectCreate a GridBagConstraints object

Set the constraints object to the desired constraintsSet the constraints object to the desired constraints
for the first componentfor the first component
•• add that component using that constraints objectadd that component using that constraints object

Set the constraints object to the desired constraintsSet the constraints object to the desired constraints
for the second componentfor the second component
•• add that component using that constraints objectadd that component using that constraints object

Repeat for all the componentsRepeat for all the components
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Setting the GridBagConstraintsSetting the GridBagConstraints

•• The trick is how to set the constraintsThe trick is how to set the constraints

•• TheThe  gridxgridx  and and gridygridy  constraints specify theconstraints specify the
row and column to place the top-left corner ofrow and column to place the top-left corner of
the componentthe component

•• The The gridwidthgridwidth  and and gridheightgridheight  parametersparameters
specify how many rows and how manyspecify how many rows and how many
columns the component occupiescolumns the component occupies

•• Grid coordinates always start at 0,0Grid coordinates always start at 0,0
Coordinates 0,0 denotes the top left corner of theCoordinates 0,0 denotes the top left corner of the

containercontainer
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Setting the GridBagConstraintsSetting the GridBagConstraints

•• The The weightxweightx  and and weightyweighty fields specify the fields specify the
resizing propertiesresizing properties
If the weight is set to zero, the cell never growsIf the weight is set to zero, the cell never grows

or shrinksor shrinks

•• These weights are more a measure of theThese weights are more a measure of the
slackslack the layout manager gives to the length the layout manager gives to the length
and width sizesand width sizes
weights do weights do notnot specify the relative sizes of the specify the relative sizes of the

rows & columnsrows & columns
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Setting the GridBagConstraintsSetting the GridBagConstraints

•• In practice, set all weight fields to 100In practice, set all weight fields to 100
makes everything completely resizablemakes everything completely resizable

•• If you find a certain column or row should notIf you find a certain column or row should not
grow/shrink, set the weights of each of thegrow/shrink, set the weights of each of the
components in this column/row to 0components in this column/row to 0
 0 means does not allow resizing0 means does not allow resizing
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Setting the GridBagConstraintsSetting the GridBagConstraints

•• If you do If you do notnot want a component to grow to fill the want a component to grow to fill the
entire cell, set the entire cell, set the fillfill constraint constraint

•• Four options for this field in Four options for this field in GridBagConstrantsGridBagConstrants
NONE NONE –– no resizing no resizing

HORIZONTAL HORIZONTAL –– stretch the component to fill the stretch the component to fill the
horizontal dimension of the cellhorizontal dimension of the cell

VERTICAL VERTICAL –– stretch the component to fill the vertical stretch the component to fill the vertical
dimension of the celldimension of the cell

BOTH BOTH –– stretch the component to completely fill the stretch the component to completely fill the
dimensions of the celldimensions of the cell
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Setting the GridBagConstraintsSetting the GridBagConstraints
•• If the component does not completely fill the cell,If the component does not completely fill the cell,

set the set the anchoranchor constraint: constraint:
GridBagConstraints.CENTER GridBagConstraints.CENTER –– center the center the

component in the cell (default value)component in the cell (default value)
GridBagConstraints.NORTH GridBagConstraints.NORTH –– center the component center the component

in the cell horizontally and place it at the top in thein the cell horizontally and place it at the top in the
vertical directionvertical direction

GridBagConstraints.NORTHEAST GridBagConstraints.NORTHEAST –– top in the top in the
vertical direction and all the way to the leftvertical direction and all the way to the left

and so forthand so forth……
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How to Make a GoodHow to Make a Good
Grid Bag Layout DesignGrid Bag Layout Design
•• Sketch out the panelSketch out the panel
•• Find a grid such that small components areFind a grid such that small components are

each contained in a cell and largereach contained in a cell and larger
components span multiple cellscomponents span multiple cells

•• Label the rows and columns 0,1,2,Label the rows and columns 0,1,2,……
gives you the gives you the gridxgridx, , gridygridy, , gridwidth gridwidth andand

gridheight gridheight values for each componentvalues for each component

•• For each component, does it need to beFor each component, does it need to be
aligned in the cell?aligned in the cell?
If so, set fill and anchorIf so, set fill and anchor
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How to Make a GoodHow to Make a Good
Grid Bag Layout DesignGrid Bag Layout Design

•• Set all weights to 100Set all weights to 100
If you do not want a row or column to be resized,If you do not want a row or column to be resized,

set the set the weightxweightx/weighty to 0 in /weighty to 0 in allall components in components in
the row/columnthe row/column

•• Write the code, triple-checking all theWrite the code, triple-checking all the
constraintsconstraints

•• Compile and runCompile and run

•• Find the errors in your constraints, fix them,Find the errors in your constraints, fix them,
and repeatand repeat

GridBagLayoutDemo.java
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Absolute PositioningAbsolute Positioning
•• It is possible to not use a layout managerIt is possible to not use a layout manager

Called Called Absolute PositioningAbsolute Positioning

•• If you do this, you need to provide a fixed (orIf you do this, you need to provide a fixed (or
absoluteabsolute) position and size for each) position and size for each
componentcomponent

•• DoesnDoesn’’t adjust well when top-level containert adjust well when top-level container
is resizedis resized

•• DoesnDoesn’’t adapt well to different users andt adapt well to different users and
systemssystems
Fonts, locales, etc.Fonts, locales, etc.
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Using Absolute PositioningUsing Absolute Positioning

•• Set the layout manager to Set the layout manager to nullnull
•• Add the component to the containerAdd the component to the container
•• Set the position and size of the componentSet the position and size of the component
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Using No Layout ManagerUsing No Layout Manager

•• For exampleFor example……
// set the layout manager to null
contentPane.setLayout(null);

// create a button
JButton okButton = new JButton(“OK”);

// add the button to the content pane
contentPane.add(okButton);

// set the button’s position to 10,10 and
// set the button’s size to 30x15
okButton.setBounds(10, 10, 30, 15);
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Choosing a Layout ManagerChoosing a Layout Manager

• Visual Guide to Layout Managers

http://java.sun.com/docs/books/tutorial/uiswing/
layout/visual.html
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Choosing a Layout ManagerChoosing a Layout Manager
• Scenario: display a component in as much space

as possible
 If it's the only component in its container, use GridLayout

or BorderLayout

 Otherwise, maybe BorderLayout or GridBagLayout

 If you use BorderLayout, the space-hungry component
must be in the center

 With GridBagLayout, set the constraints for the
component so that fill=GridBagConstraints.BOTH

 Another possibility is to use BoxLayout, with the space-
hungry component having very large preferred and
maximum sizes
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Choosing a Layout ManagerChoosing a Layout Manager
• Scenario: a few components in a compact row at

their natural size
 Use a JPanel to group the components
 Use either the JPanel's default FlowLayout manager or

the BoxLayout manager

• Scenario: a few components of the same size in
rows and columns
 GridLayout

• Scenario: a few components in a row or column,
possibly with varying amounts of space between
them, custom alignment, or custom component
sizes
 BoxLayout
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Choosing a Layout ManagerChoosing a Layout Manager
• Scenario: aligned columns, as in a form-like

interface where a column of labels is used to
describe text fields in an adjacent column
 SpringLayout (See online)

• Scenario: You have a complex layout with many
components
 Use a very flexible layout manager such as

GridBagLayout or SpringLayout
 Or, group components into one or more JPanels to

simplify layout
• each JPanel can use a different layout manager



21

July 6, 2006July 6, 2006 Sara Sprenkle - CISC370Sara Sprenkle - CISC370 4141

Event HandlingEvent Handling
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ActionsActions
•• Often, a program has Often, a program has more than one waymore than one way to to

cause a certain action to occurcause a certain action to occur
 click on a menu option, click a button, press a click on a menu option, click a button, press a

certain key sequence invokes same methodcertain key sequence invokes same method

•• The Swing package provides a mechanismThe Swing package provides a mechanism
to support this in the to support this in the ActionAction interface interface
Action listenerAction listener
Centralized state handling for eventsCentralized state handling for events
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The Action InterfaceThe Action Interface

public interface Action
{

void actionPerformed(ActionEvent event);
void setEnabled(boolean b);
boolean isEnabled();
void putValue(String key, Object value);
Object getValue(String key);
void addPropertyChangeListener

(PropertyChangeListener l);
void removePropertyChangeListener

(PropertyChangeListener l);
}
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Action Interface MethodsAction Interface Methods
•• The actionPerformed() method is like weThe actionPerformed() method is like we’’ve seenve seen
•• setEnabledsetEnabled() and () and isEnabledisEnabled()()

 control if the action is permitted right nowcontrol if the action is permitted right now
 a disabled action appears grayed out on a menua disabled action appears grayed out on a menu

•• putValueputValue() and () and setValuesetValue()()
 let you store arbitrary name/values pairs in the objectlet you store arbitrary name/values pairs in the object
 basically, the object has its own hash table (basically, the object has its own hash table (HashMapHashMap))

•• Important Action values to set:Important Action values to set:
NAME NAME –– name of the action name of the action

•• displayed on buttons and menu itemsdisplayed on buttons and menu items
SHORT_DESCRIPTIONSHORT_DESCRIPTION  –– short description of the action short description of the action

•• appears as a ToolTipappears as a ToolTip
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AbstractAction AbstractAction classclass
•• To use this Action interface, we need to define allTo use this Action interface, we need to define all

these methods, including a hash tablethese methods, including a hash table
•• AbstractActionAbstractAction  class implements all of theclass implements all of the

methodsmethods

•• Creating new actions:Creating new actions:
 extend theextend the AbstractAction  AbstractAction classclass

 provide an provide an actionPerformedactionPerformed() method() method

•• Now you can use your action in making UINow you can use your action in making UI
components, such as buttonscomponents, such as buttons……
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An Example An Example –– the ColorAction the ColorAction
public class ColorAction extends AbstractAction
{

public ColorAction(String label, Color c)
{

putValue(Action.NAME, label);
putValue(Action.SHORT_DESCRIPTION,

“changes the background color”);
putValue(“color”, c);

}
public void actionPerformed(ActionEvent evt)
{

Color c = (Color)getValue(“color”);
setBackground(c);
repaint();

}
}
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Using this ActionUsing this Action

•• Make an object of this class:Make an object of this class:
    Action Action redAction redAction ==

          new           new ColorActionColorAction((““RedRed””, Color.red);, Color.red);

•• Associate this action with a buttonAssociate this action with a button
JButton JButton has a constructor that takes anhas a constructor that takes an

Action objectAction object
•• Creates the button as described in the ActionCreates the button as described in the Action
•• Registers the Action to listen for theRegisters the Action to listen for the

ActionEvents ActionEvents from the button:from the button:

JButton JButton redButton redButton = new= new JButton JButton((redActionredAction););
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Action SummaryAction Summary
•• Makes a new buttonMakes a new button

with the label with the label ““RedRed””
 the ToolTip the ToolTip ““changes the background colorchanges the background color””
 runs the actionPerformed() method of the runs the actionPerformed() method of the redActionredAction

object when the button is clicked.object when the button is clicked.

•• The The redAction redAction object could then be added to aobject could then be added to a
menu objectmenu object
 clicking the button or clicking that menu choice wouldclicking the button or clicking that menu choice would

execute theexecute the actionPerformed actionPerformed() method of the() method of the
redAction redAction objectobject

ColoredBackground2.java
ActionDemo.java
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SwingSwing
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Text Input UI ComponentsText Input UI Components

•• Some UI components let the user input andSome UI components let the user input and
edit text:edit text:
JTextFieldJTextField: : text fieldstext fields

JTextAreaJTextArea: text areas: text areas

•• A A text fieldtext field can only accept one line of text can only accept one line of text

•• A A text areatext area can accept multiple lines of text can accept multiple lines of text
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Text Input Component ClassesText Input Component Classes

•• Both JTextField and JTextArea derive fromBoth JTextField and JTextArea derive from
a class named a class named JTextComponentJTextComponent..
 an abstract classan abstract class

 dondon’’t try to make components of this typet try to make components of this type

Common methods toCommon methods to JTextField  JTextField andand
JTextArea JTextArea are defined in are defined in JTextComponentJTextComponent
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Constructing a Text FieldConstructing a Text Field
•• Constructing a text fieldConstructing a text field

•• Adds a text field to the panel and place the string Adds a text field to the panel and place the string ““Hi there.Hi there.””
inside of it.inside of it.

•• Second parameter of the constructor sets the widthSecond parameter of the constructor sets the width
 Measured in columnsMeasured in columns
 One column is the One column is the ““expected widthexpected width”” of one character of one character

•• very imprecise measurementvery imprecise measurement
•• add 3 or 4 to the maximum number of characters you expectadd 3 or 4 to the maximum number of characters you expect

JPanel panel1 = new JPanel();
JTextField text1 = new JTextField(“Hi there.”, 20);
panel1.add(text1);
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Constructing a Text FieldConstructing a Text Field
•• Width is the Width is the preferredpreferred size of the text field size of the text field

 the layout manager will resize the component (the text field) as itthe layout manager will resize the component (the text field) as it
sees fitsees fit

•• With a text field, the user can still type as many charactersWith a text field, the user can still type as many characters
as he wantsas he wants
 the text field will scroll as necessarythe text field will scroll as necessary

•• If you want to resize a text field (make it longer or shorter),If you want to resize a text field (make it longer or shorter),
use the use the setColumnssetColumns() method() method

•• Then call validate() method in the enclosing panelThen call validate() method in the enclosing panel
 recalculates the size and position of every component in the panelrecalculates the size and position of every component in the panel

and repaints the paneland repaints the panel

•• After the text field is resized and the panel is validated, itAfter the text field is resized and the panel is validated, it
will be redrawn with the new size text field.will be redrawn with the new size text field.
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Constructing a Text FieldConstructing a Text Field

•• Many times, you will want to create a textMany times, you will want to create a text
field for input which will have no initial stringfield for input which will have no initial string
Specify the number of columns you want onlySpecify the number of columns you want only

JTextField text2 = new JTextField(20);JTextField text2 = new JTextField(20);

•• Change the contents of the text field at anyChange the contents of the text field at any
time, using the time, using the setTextsetText() method() method

text2.text2.setTextsetText((““Put me in the text field!Put me in the text field!””););
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Getting the User InputGetting the User Input

•• To retrieve what the user has typed in theTo retrieve what the user has typed in the
text field use the text field use the getTextgetText() method() method

String String userInput userInput = text2.= text2.getTextgetText();();

•• To trim off any extraneous leading andTo trim off any extraneous leading and
trailing whitespace from the inputtrailing whitespace from the input

String String userInput userInput = text2.= text2.getTextgetText().trim();().trim();

String method
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Detecting a Change in the TextDetecting a Change in the Text

•• The text field stores the actual text in anThe text field stores the actual text in an
object of class object of class PlainDocumentPlainDocument..

•• To be notified when the text changes, youTo be notified when the text changes, you
can attach a can attach a document listener to the text to the text
fieldfield’’s documents document
 the listener has to implement thethe listener has to implement the

DocumentListenerDocumentListener interface interface
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The The DocumentListener DocumentListener InterfaceInterface

•• insertUpdate insertUpdate gets called whenever a character isgets called whenever a character is
inserted into the text fieldinserted into the text field

•• removeUpdate removeUpdate gets called whenever a character isgets called whenever a character is
deleted from the text fielddeleted from the text field

•• changedUpdate changedUpdate is never calledis never called

public interface DocumentListener
{

void insertUpdate(DocumentEvent evt1);
void removeUpdate(DocumentEvent evt2);
void changedUpdate(DocumentEvent evt3);

}
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Implementing a DocumentListenerImplementing a DocumentListener

•• To implement a class to listen to a To implement a class to listen to a textfieldtextfield

private class MyFieldListener implements DocumentListener
{

public void insertUpdate(DocumentEvent evt)
{ 

// get the text from the field and process it
}
public void removeUpdate(DocumentEvent evt)
{ 

// get the text from the field and process it
}
public void changedUpdate(DocumentEvent evt)
{ }

}
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Implementing a DocumentListenerImplementing a DocumentListener

•• There is no adapter class for theThere is no adapter class for the
DocumentListener interfaceDocumentListener interface
 you must implement all three of these methodsyou must implement all three of these methods

•• There is no method that is a general There is no method that is a general ““the textthe text
area has changedarea has changed”” method either method either
You need to implement both the insert andYou need to implement both the insert and

remove versionsremove versions

 often these methods will do the same thingoften these methods will do the same thing
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JPasswordFieldJPasswordField: Password Text Fields: Password Text Fields

•• If you wish to have a text field where theIf you wish to have a text field where the
user cannot see what he is typing (i.e. auser cannot see what he is typing (i.e. a
password), you can use a special type ofpassword), you can use a special type of
textfieldtextfield: : JPasswordFieldJPasswordField..

•• This This echos echos an echo character to the screenan echo character to the screen
in place of a typed characterin place of a typed character

•• Call theCall the getPassword getPassword() method, which() method, which
returns a character array (char [])returns a character array (char [])
does not have a does not have a getTextgetText() method() method
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Text AreasText Areas

•• A text area is a text component that allowsA text area is a text component that allows
more than one linemore than one line

•• The user can input as many lines of text asThe user can input as many lines of text as
he wants, separated with ENTER keystrokeshe wants, separated with ENTER keystrokes
 Each line will then end with a  Each line will then end with a ‘‘\n\n’’..

•• The constructor for a text area takes theThe constructor for a text area takes the
number of rows and columnsnumber of rows and columns……

JTextArea text3 = new JTextArea(8, 40);
// 8 lines of 40 columns each
panel1.add(text3);
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Text Area FormattingText Area Formatting
•• A line continues until the user pressed ENTERA line continues until the user pressed ENTER
•• If you want to force line wrap, If you want to force line wrap, 

textArea1.textArea1.setLineWrapsetLineWrap(true);(true);

•• A text area in Swing does not have scroll barsA text area in Swing does not have scroll bars
 If you want scroll bars, use a scroll pane to enclose the textIf you want scroll bars, use a scroll pane to enclose the text

area:area:

•• TheThe  JScrollPaneJScrollPane  object controls the view of the textobject controls the view of the text
areaarea
 You do not need to worry about scroll events or managing theYou do not need to worry about scroll events or managing the

scroll pane at allscroll pane at all
 Scroll bars will automatically appear when necessaryScroll bars will automatically appear when necessary

JTextArea textArea2 = new JTextArea(8, 40);
JScrollPane sPane = new JScrollPane(textArea2);
panel.add(sPane, BorderLayout.CENTER);
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Selecting TextSelecting Text

•• Text can be selected inside of any textText can be selected inside of any text
componentcomponent

•• selectAllselectAll() method to select all of the current() method to select all of the current
texttext
commonly used when the text field/area is firstcommonly used when the text field/area is first

displayed with a default valuedisplayed with a default value
the user can click OK to use the default value,the user can click OK to use the default value,

or the first keystroke will overwrite it.or the first keystroke will overwrite it.

•• select() methodselect() method
takes two parameters: the indices of the firsttakes two parameters: the indices of the first

and last character (plus one) to selectand last character (plus one) to select
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Selecting TextSelecting Text

•• To select the 10To select the 10thth through 14 through 14thth characters in characters in
a text component:a text component:

textArea1.select(10, 15);textArea1.select(10, 15);

•• Since the user can change what is selected,Since the user can change what is selected,
you can also determine what (if any) part ofyou can also determine what (if any) part of
the text componentthe text component’’s text is selecteds text is selected
 use the  use the getSelectionStartgetSelectionStart() and() and

getSelectionEndgetSelectionEnd() methods() methods

•• You can also get the selected text in itYou can also get the selected text in it
entirety by calling entirety by calling getSelectedTextgetSelectedText().().
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Inserting and Replacing TextInserting and Replacing Text

•• You can insert text into a text control with theYou can insert text into a text control with the
insert() method by providing the string toinsert() method by providing the string to
insert and a starting position (offset into theinsert and a starting position (offset into the
current text)current text)

•• You can replace text in a text control with theYou can replace text in a text control with the
replaceRangereplaceRange() method() method
Provide the new text and the start and endProvide the new text and the start and end

indices of the portion of the current text you wishindices of the portion of the current text you wish
to replace with the new text.to replace with the new text.
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LabelsLabels

•• A component that holds text and does notA component that holds text and does not
react to user input (a constant text field)react to user input (a constant text field)

•• Used to label and identify otherUsed to label and identify other
components:components:
Create an object of class Create an object of class JLabelJLabel

Place it close enough to the component youPlace it close enough to the component you
want to identify so that the user knows the labelwant to identify so that the user knows the label
identifies that componentidentifies that component
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LabelsLabels

•• To make a To make a JLabel JLabel object, pass theobject, pass the
constructor a text string (or an icon) and anconstructor a text string (or an icon) and an
alignment:alignment:
JLabel JLabel label1 = new label1 = new JLabelJLabel((

      ““User Name:User Name:””, , JLabelJLabel.LEFT);.LEFT);

JLabel JLabel label2 = new label2 = new JLabelJLabel(new (new 
Icon(Icon(““/home//home/sprenklesprenkle/icon.jpg/icon.jpg””),),JLabelJLabel.CENTER);.CENTER);

•• You can change the content of the label withYou can change the content of the label with
the the setTextsetText() or() or setIcon setIcon() methods() methods
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Check Boxes: Check Boxes: JCheckBoxJCheckBox

•• A check box is used whenever you want to presentA check box is used whenever you want to present
the user with a yes/no optionthe user with a yes/no option

•• The user checks or unchecks the box by clicking inThe user checks or unchecks the box by clicking in
it with the mouse, or by pressing the space barit with the mouse, or by pressing the space bar
when the check box is in focuswhen the check box is in focus

•• Check boxes have a label next to them to tell theCheck boxes have a label next to them to tell the
user what she is turning on or offuser what she is turning on or off

JCheckBox italicsCheck = new JCheckBox(“Italics”);
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Check Box StateCheck Box State
•• You can use the You can use the setSelectedsetSelected() method to turn a check() method to turn a check

box on or off:box on or off:
italicsCheckitalicsCheck..setSelectedsetSelected(false);(false);

•• When the user checks or unchecks a check box, theWhen the user checks or unchecks a check box, the
check box object generates an action eventcheck box object generates an action event

•• If we now have two check boxes, If we now have two check boxes, boldCheck boldCheck andand
italicsCheckitalicsCheck……

JCheckBox boldCheck = new JCheckBox(“Bold”);
JCheckBox italicsCheck = new JCheckBox(“Italics”);
ActionListener listener1 = . . .;
boldCheck.addActionListener(listener1);
italicsCheck.addActionListener(listener1);
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Listening to Check BoxesListening to Check Boxes

•• actionPerformedactionPerformed() method of listener() method of listener
changes the font style in a text controlchanges the font style in a text control
E.g., a text field we createdE.g., a text field we created……

public void actionPerformed(ActionEvent evt)
{
   int fontStyle = 0;
   if (boldCheck.isSelected()) fontStyle += Font.BOLD;
   if (italicsCheck.isSelected()) 
     fontStyle += Font.ITALIC;
   textField1.setFont(new Font(“Serif”,fontStyle,SIZE));
}
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JRadioButtonJRadioButton: Radio Buttons: Radio Buttons

•• Sometimes, you may wish to present theSometimes, you may wish to present the
user with a couple of choicesuser with a couple of choices

•• Radio button: only one of a group of radioRadio button: only one of a group of radio
buttons can be selected at a time.buttons can be selected at a time.

•• A group of radio buttons is defined as aA group of radio buttons is defined as a
ButtonGroupButtonGroup  class objectclass object
Add the actual radio buttons Add the actual radio buttons JRadioButtonJRadioButton
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Radio Buttons ExampleRadio Buttons Example

•• For exampleFor example……
ButtonGroup group1 = new ButtonGroup();

// make the buttons, true for the default button
JRadioButton noneBu = new JRadioButton(“Normal”, true);
JRadioButton boldBu = new JRadioButton(“Bold”, false);
JRadioButton italBu = new JRadioButton(“Italics”, false);
JRadioButton bandiBu= new JRadioButton(“BoldItal”,false);

group1.add(noneBu);
group1.add(boldBu);
group1.add(italBu);
group1.add(bandiBu);
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Radio Button ListenersRadio Button Listeners

•• We add listeners to radio buttons in much theWe add listeners to radio buttons in much the
same way as other same way as other ““actionaction”” components components
Example: one listener for all buttonsExample: one listener for all buttons

ActionListener listener1 = . . .;

noneButton.addActionListener(listener1);
boldButton.addActionListener(listener1);
italButton.addActionListener(listener1);
bandiButton.addActionListener(listener1);
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Radio Button ListenersRadio Button Listeners
•• Example: one listener for all the radio buttonsExample: one listener for all the radio buttons

 determine the source of the event in the listenerdetermine the source of the event in the listener’’ss
actionPerformed() methodactionPerformed() method……

public void actionPerformed(ActionEvent evt)
{

Object source = evt.getSource();
int style;
if (source == noneButton)  style = 0;
if (source == boldButton)  style = Font.BOLD;
if (source == italButton)  style = Font.ITALIC;
if (source == bandiButton) style = Font.BOLD +

Font.ITALIC;
textField1.setFont(new Font(“Serif”,fontStyle,SIZE);

}
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Making a BorderMaking a Border

•• If you have more than one group of radioIf you have more than one group of radio
buttons near each other, may be confusingbuttons near each other, may be confusing

•• Design Solution:Design Solution:
Place all the radio buttons in one group on aPlace all the radio buttons in one group on a

panelpanel

Add a border to that panelAdd a border to that panel

•• You can apply a border to any componentYou can apply a border to any component
that extends that extends JComponentJComponent

•• Use static methods of Use static methods of BorderFactoryBorderFactory
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Creating BordersCreating Borders

•• Call a static Call a static ““createcreate”” method of the method of the
BorderFactory BorderFactory classclass
choose from lowered level, raised level, etched,choose from lowered level, raised level, etched,

line, matte, or empty.line, matte, or empty.

•• Add a title to your border by passing yourAdd a title to your border by passing your
border to border to BorderFactoryBorderFactory..createTitleBordercreateTitleBorder().().

•• Combine several borders usingCombine several borders using
BorderFactoryBorderFactory..createCompoundBordercreateCompoundBorder().().

•• Add the resulting border to your componentAdd the resulting border to your component
by calling the by calling the setBordersetBorder() method of the() method of the
JComponent JComponent classclass
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Creating BordersCreating Borders

•• To create a compound etched and matteTo create a compound etched and matte
border with a title and place that borderborder with a title and place that border
around a panelaround a panel

Border etched = BorderFactory.createEtchedBorder();
Border matte  = BorderFactory.createMatteBorder();
Border combo  = BorderFactory.createCompoundBorder(

etched, matte);
Border titled = BorderFactory.createTitledBorder(

combo, “The Panel’s Title”);
panel1.setBorder(titled);
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Combo BoxesCombo Boxes

•• When you have a lot of different options, radioWhen you have a lot of different options, radio
buttons are not practicalbuttons are not practical
 can take up a lot of spacecan take up a lot of space

•• The solution is to use a The solution is to use a combo box
 like a listlike a list

 shows the currently selected itemshows the currently selected item

when the user clicks on the component, it drops down awhen the user clicks on the component, it drops down a
list of the possible choices for the user to selectlist of the possible choices for the user to select

•• You can edit the current selection as if it were aYou can edit the current selection as if it were a
text fieldtext field
 Turn on/off the editing feature by calling theTurn on/off the editing feature by calling the setEditable setEditable()()

methodmethod
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Combo Box Properties and MethodsCombo Box Properties and Methods

•• To make a combo box, construct an object of classTo make a combo box, construct an object of class
JComboBoxJComboBox
make make it editable or notit editable or not
 add choices/items using the add choices/items using the addItemaddItem() method() method

•• Add items at specific places in the list by using theAdd items at specific places in the list by using the
insertItemAtinsertItemAt() method.() method.

•• Remove items usingRemove items using
 removeItemremoveItem() -- removes the last item() -- removes the last item
 removeItemAtremoveItemAt()()
 removeAllItemsremoveAllItems
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Combo Box Properties and MethodsCombo Box Properties and Methods

•• The combo box generates an action eventThe combo box generates an action event
whenever the user selects an itemwhenever the user selects an item

•• The listener can call the combo boxThe listener can call the combo box’’ss
getSelectedItemgetSelectedItem() to retrieve the currently() to retrieve the currently
selected itemselected item
you need to cast this object to its correct typeyou need to cast this object to its correct type

(normally a String)(normally a String)
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A Combo Box ExampleA Combo Box Example

•• To construct a combo box:To construct a combo box:

JComboBox faceCombo = new JComboBox();
faceCombo.setEditable(false);
faceCombo.addItem(“Serif”);
faceCombo.addItem(“SansSerif”);

• Create the listener
public void actionPerformed(ActionEvent evt)
{

textArea1.setFont( new Font(
(String)faceCombo.getSelectedItem(),
Font.PLAIN,
DEFAULT_SIZE));

}
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Sliders:Sliders: JSlider JSlider

•• Combo boxes allow the user to choose from a setCombo boxes allow the user to choose from a set
of discrete values.of discrete values.

• Sliders let the user choose from a continuum of let the user choose from a continuum of
valuesvalues
  e.g., any number from 1 to 100 e.g., any number from 1 to 100

•• The most common way to make a slider:The most common way to make a slider:

•• To make the slider vertical instead of horizontal:To make the slider vertical instead of horizontal:

JSlider slider1 = new JSlider(min, max, initValue);

JSlider slider2 = new JSlider(
   SwingConstants.VERTICAL, min, max, initValue);
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The Value of SlidersThe Value of Sliders
•• As the user slides the As the user slides the sliderslider, the value of the, the value of the

slider changes, corresponding to the locationslider changes, corresponding to the location
of the sliderof the slider

•• When the value changes, the sliderWhen the value changes, the slider
generates a generates a ChangeEventChangeEvent

•• To listen for To listen for ChangeEventChangeEvent, a listener class, a listener class
implements the implements the ChangeListener ChangeListener interfaceinterface
interface has one method:interface has one method: stateChanged stateChanged()()
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Sliders and Sliders and ChangeEventsChangeEvents
•• Make a listener classMake a listener class

class mySliderListener implements ChangeListener {
public void stateChanged(ChangeEvent evt)
{

JSlider slider = (JSlider)evt.getSource();
int value = slider.getValue();
. . .

}
}

• Register it with slider

JSlider slider1 = new JSlider(0, 100, 50);
ChangeListener listener1 = new mySliderListener();
slider1.addChangeListener(listner1);
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Slider Tick MarksSlider Tick Marks

•• You can add tick marks to your sliderYou can add tick marks to your slider

Large tick marks every 20 slider unitsLarge tick marks every 20 slider units

Small tick marks every 5 slider unitsSmall tick marks every 5 slider units

Explicitly tell the slider to draw its tick marksExplicitly tell the slider to draw its tick marks
using the using the setPaintTickssetPaintTicks() method() method

slider1.setMajorTickSpacing(20);
slider1.setMinorTickSpacing(5);
slider1.setPaintTicks(true);
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Slider Tick Mark LabelsSlider Tick Mark Labels

•• Slider can show the value at each major tickSlider can show the value at each major tick
mark by calling the mark by calling the setPaintLabelssetPaintLabels() method() method……

slider1.setPaintLabels(true);slider1.setPaintLabels(true);

•• Specify the string to display at each point on theSpecify the string to display at each point on the
sliderslider

Hashtable sliderLabels = new Hashtable();
sliderLabels.put(new Integer(0), new JLabel(“Pt. A”));
sliderLabels.put(new Integer(10), new JLabel(“Pt. B”));
. . .
sliderLabels.put(new Integer(100), new JLabel(“Pt. K”));
slider1.setLabelTable(sliderLabels);

Hashtable is synchronized HashMap SliderDemo.java
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MenusMenus

•• One of the most common GUI componentsOne of the most common GUI components

•• A A menu bar is placed on top of the window is placed on top of the window
and contains the names of pull-down menus.and contains the names of pull-down menus.

•• Each pull-down menu contains Each pull-down menu contains menu itemsmenu items
and and submenussubmenus..

•• When the user clicks on a menu item, allWhen the user clicks on a menu item, all
menus are closed and a message/event ismenus are closed and a message/event is
sent to the programsent to the program
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Building MenusBuilding Menus

•• Construct a menu barConstruct a menu bar

•• Add it as the menu bar of a frameAdd it as the menu bar of a frame

•• For each menu on the menu bar, create aFor each menu on the menu bar, create a
JMenuJMenu  class objectclass object

•• For all top-level menus, add them to theFor all top-level menus, add them to the
menu barmenu bar

JMenuBar menuBar = new JMenuBar();
frame1.setJMenuBar(menuBar);

JMenu editMenu = new JMenu(“Edit”);
menuBar.add(editMenu);
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Adding Items to MenusAdding Items to Menus

•• You can add separators, submenus, and menuYou can add separators, submenus, and menu
items to the menuitems to the menu

// create two menu item objects
JMenuItem cutItem = new JMenuItem(“Cut”);
JMenuItem pasteItem = new JMenuItem(“Paste”);

// add them & a separator to the edit menu
editMenu.add(cutItem);
editMenu.add(pasteItem);
editMenu.addSeparator();

// make an options submenu and add to the edit menu
JMenu optionsMenu = new JMenu(“Options”);
editMenu.add(optionsMenu);
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Handling Menu Item EventsHandling Menu Item Events

•• Every menu item is an action event source;Every menu item is an action event source;
an action event is generated by a menu iteman action event is generated by a menu item
when it is selected (clicked on)when it is selected (clicked on)

•• You need to install a listener for each menuYou need to install a listener for each menu
itemitem

ActionListener cutListener = . . .;
ActionListener pasteListener = . . . ;
cutItem.addActionListener(cutListener);
pasteItem.addActionListener(pasteListener);
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Adding Actions to MenusAdding Actions to Menus

•• If you have an Action objectIf you have an Action object
 can directly add a menu item for that actioncan directly add a menu item for that action

 Instead ofInstead of
•• making a menu itemmaking a menu item

•• making a listenermaking a listener

•• installing event handling code in your listenerinstalling event handling code in your listener
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Adding Actions to MenusAdding Actions to Menus
Action exitAction = new AbstractAction(“Exit”)
  {

public void actionPerformed(ActionEvent evt)
{

System.exit(0);
}

  };

•• Then, add the action to the menuThen, add the action to the menu……
JMenuItem exitItem = new JMenuItem(exitAction);
fileMenu.add(exitItem);

// OR (in a different form . . .)

fileMenu.add( new JMenuItem(exitAction) );
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Adding Actions to MenusAdding Actions to Menus

•• Previous code adds a menu item to thePrevious code adds a menu item to the
fileMenufileMenu, using the action name (, using the action name (““ExitExit””))

•• The action object is installed as the actionThe action object is installed as the action
listener on this menu itemlistener on this menu item

•• The actionPerformed() method of this ActionThe actionPerformed() method of this Action
object causes the program to exitobject causes the program to exit
““ExitExit”” menu option will successfully complete its menu option will successfully complete its

intended taskintended task
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Adding Check Boxes to a MenuAdding Check Boxes to a Menu

•• You can add a check box to a menuYou can add a check box to a menu……

•• When the user selects this menu item, itWhen the user selects this menu item, it
toggles the state of the check boxtoggles the state of the check box

•• Check box object is just like any other checkCheck box object is just like any other check
box objectbox object
 needs an action event listenerneeds an action event listener

JCheckBoxMenuItem readonlyItem
= new JCheckBoxMenuItem(“Read-only”);

// add to the options submenu of the Edit menu
optionsMenu.add(readonlyItem);
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Adding Radio Buttons to a MenuAdding Radio Buttons to a Menu

•• You can also add a set of radio buttons to aYou can also add a set of radio buttons to a
menumenu……

ButtonGroup insertModeGroup = new ButtonGroup();
JRadioButtonMenuItem insertItem =

new JRadioButtonMenuItem(“Insert Mode”);
JRadioButtonMenuItem overwriteItem =

new JRadioButtonMenuItem(“Overwrite Mode”);
insertItem.setSelected(true);
insertModeGroup.add(insertItem);
insertModeGroup.add(overwriteItem);
optionsMenu.add(insertItem);
optionsMenu.add(overwriteItem);
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Check Boxes and Radio ButtonsCheck Boxes and Radio Buttons

•• With these types of menu items, you donWith these types of menu items, you don’’tt
necessarily want to be notified whenever the usernecessarily want to be notified whenever the user
changes their state.changes their state.

•• Use the Use the isSelectedisSelected() method of either of these two() method of either of these two
classes to see if the check box is checked or theclasses to see if the check box is checked or the
particular radio button is selectedparticular radio button is selected
whenever your program needs to know these currentwhenever your program needs to know these current

values.values.

•• Change the state of these menu items using theChange the state of these menu items using the
setSelectedsetSelected() method() method
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Pop-Up MenusPop-Up Menus

•• a menu that is not attached to a menu bar buta menu that is not attached to a menu bar but
floats around somewhere in the frame.floats around somewhere in the frame.

•• You create a pop-up menu the same way as aYou create a pop-up menu the same way as a
regular menu, without a titleregular menu, without a title……

•• You can then add menu itemsYou can then add menu items……

JPopupMenu popup = new JPopupMenu();

JMenuItem item = new JMenuItem(“Cut”);
item.addActionListener(cutListener);
popup.add(item);
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Displaying Pop-Up MenusDisplaying Pop-Up Menus

•• Pop-up menus are not displayed byPop-up menus are not displayed by
defaultdefault
 you have to show themyou have to show them

 specify the parent component and thespecify the parent component and the
coordinates (inside the parent component)coordinates (inside the parent component)
you want the menu to appear atyou want the menu to appear at
popup.show(panel1, x-coor, y-coor);



50

July 6, 2006July 6, 2006 Sara Sprenkle - CISC370Sara Sprenkle - CISC370 9999

Pop-Up TriggeringPop-Up Triggering

•• You can also configure a pop-up menu toYou can also configure a pop-up menu to
appear when the user hits a appear when the user hits a pop-up triggerpop-up trigger
Windows: the right mouse buttonWindows: the right mouse button

Mac: Control KeyMac: Control Key

•• Install a Install a MouseListener MouseListener and add codeand add code……

public void mouseReleased(MouseEvent evt)
{

if (evt.isPopupTrigger())
popup.show(evt.getComponent(),

evt.getX(), evt.getY());
}

July 6, 2006July 6, 2006 Sara Sprenkle - CISC370Sara Sprenkle - CISC370 100100

Key MnemonicsKey Mnemonics
•• Each menu item can have a mnemonicEach menu item can have a mnemonic

when the menu is selected pressing that mnemonicwhen the menu is selected pressing that mnemonic
causes its menu item to be selectedcauses its menu item to be selected……

•• Menus can also have mnemonicsMenus can also have mnemonics
  can set them in constructor can set them in constructor

•• For top-level menus, pressing <ALT> and theFor top-level menus, pressing <ALT> and the
mnemonic will cause that menu to be selectedmnemonic will cause that menu to be selected

JMenuItem cutItem = new JMenuItem(“Cut”, ‘T’);

JMenu helpMenu = new JMenu(“Help”);
helpMenu.setMnemonic(‘H’);
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Enabling and Disabling Menu ItemsEnabling and Disabling Menu Items
•• Menu items can be enabled and disabled usingMenu items can be enabled and disabled using

the the setEnabledsetEnabled() method() method

•• For example, if your program has a documentFor example, if your program has a document
open and the open and the ““read-onlyread-only”” mode is selected mode is selected
 disable the disable the ““SaveSave”” and  and ““Save-AsSave-As”” menu items menu items

•• not valid actionsnot valid actions

Your code for the Your code for the ““Read-OnlyRead-Only”” menu item would need to menu item would need to
find the save menu items and change their statefind the save menu items and change their state
•• can get really messycan get really messy
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Enabling and Disabling Menu ItemsEnabling and Disabling Menu Items

•• Only worry about the state of a menuOnly worry about the state of a menu’’ss
items right before the menu isitems right before the menu is
displayed/selecteddisplayed/selected

•• Install aInstall a  MenuListenerMenuListener  objectobject
interface has three methods: interface has three methods: menuSelectedmenuSelected(),(),

menuDeselectedmenuDeselected(), and (), and menuCanceledmenuCanceled().().

•• Create a new class that implements thisCreate a new class that implements this
interface and implement the interface and implement the menuSelectedmenuSelected()()
methodmethod
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Enabling and Disabling Menu ItemsEnabling and Disabling Menu Items

•• Have a object of this class listen to the Edit menuHave a object of this class listen to the Edit menu
objectobject

•• When it is selected, object will find the status of theWhen it is selected, object will find the status of the
““Read-OnlyRead-Only”” check box and enable/disable the save check box and enable/disable the save
options as appropriate.options as appropriate.

class FileMenuListener implements MenuListener
{

void MenuSelected(MenuEvent evt) {
   saveItem.setEnabled(!readonlyItem.isSelected());
   saveAsItem.setEnabled(!readonlyItem.isSelected());
}
void MenuDeselected(MenuEvent evt) {};
void MenuCanceled(MenuEvent evt) {};

}
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ToolbarsToolbars

•• A button bar that gives quick access to theA button bar that gives quick access to the
most commonly used commands in amost commonly used commands in a
programprogram

•• Can be dragged to any of the four borders ofCan be dragged to any of the four borders of
the frame (provided the frame is using thethe frame (provided the frame is using the
BorderLayout BorderLayout manager)manager)

•• Can be separated from the frame, floatingCan be separated from the frame, floating
by themselves inside the frameby themselves inside the frame
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Making a ToolbarMaking a Toolbar

•• You can also add buttons to your toolbarYou can also add buttons to your toolbar
using Action objectsusing Action objects
 The SMALL_ICON (specified in the ActionThe SMALL_ICON (specified in the Action

objectobject’’s hashtable) is used for the toolbars hashtable) is used for the toolbar

JToolBar bar1 = new JToolBar();
bar1.add(blueButton);

bar.add(blueAction);
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Buttons with Icons for LabelsButtons with Icons for Labels

•• When a button is added to a toolbar,When a button is added to a toolbar,
typically you want an icon and not texttypically you want an icon and not text
displayed on the button.displayed on the button.

•• Make a button with an iconMake a button with an icon

•• Add button to the toolbarAdd button to the toolbar
JButton blueButton_icon = new

JButton(“images/blue.gif”);
JButton redButton_icon =

new JButton(“images/red.gif”);
bar1.add(blueButton_icon);
bar1.add(redButton_icon); ActionDemo.java
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Toolbar FormattingToolbar Formatting

•• Add a separator to a toolbar by calling theAdd a separator to a toolbar by calling the
addSeparatoraddSeparator() method() method

•• Specify a title for the toolbar (which will onlySpecify a title for the toolbar (which will only
appear when itappear when it’’s undocked from an edge ofs undocked from an edge of
the frame) in the constructorthe frame) in the constructor……

•• And make a vertical toolbarAnd make a vertical toolbar……

JToolBar bar2 = new JToolBar(“My Toolbar”);

JToolBar bar2 = new JToolBar(“My Toolbar”, 
SwingConstraints.VERTICAL);
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TooltipsTooltips
•• A disadvantage of a toolbar is that if we use iconsA disadvantage of a toolbar is that if we use icons

for the commands, many users donfor the commands, many users don’’t know whatt know what
the icons represent.the icons represent.

•• AA  tooltiptooltip is short text description of the command, is short text description of the command,
similar to a menu item descriptionsimilar to a menu item description
 appears near the mouse pointer when the pointer restsappears near the mouse pointer when the pointer rests

over a buttonover a button

 disappears when the mouse is moved againdisappears when the mouse is moved again
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Adding TooltipsAdding Tooltips
•• Any component (not just buttons) can have a Any component (not just buttons) can have a tooltiptooltip

•• Call the Call the JComponent JComponent method method setTootTipTextsetTootTipText()()

•• For an Action object, set theFor an Action object, set the
SHORT_DESCRIPTION field in the SHORT_DESCRIPTION field in the hashtablehashtable
 used as the used as the tooltiptooltip

exitButton.setToolTipText(“Exit”);

exitAction.putValue(Action.SHORT_DESCRIPTION, “Exit”);
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A Visual Index to Swing Components

http://java.sun.com/docs/books/tutorial/uiswing/

components/components.html


