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GUIs, GraphicsGUIs, Graphics
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AnnouncementsAnnouncements

•• Project 1Project 1
Due ThursdayDue Thursday

Sign up for demos in CPMSign up for demos in CPM

 Test planTest plan
•• Sketch of Sketch of ““interestinginteresting”” test cases/scenarios for test cases/scenarios for

demodemo

•• No class next Tuesday (July 18)No class next Tuesday (July 18)
Allow time for demosAllow time for demos

Work on assignment 4Work on assignment 4

•• QuizQuiz
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GUI ReviewGUI Review

•• Many Swing componentsMany Swing components
DonDon’’t memorize these components or APIst memorize these components or APIs

Get to know them from online documentationGet to know them from online documentation

See example programsSee example programs

•• Implement/extend appropriate eventImplement/extend appropriate event
handlershandlers
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Swing: Look and FeelSwing: Look and Feel

•• Graphics in Swing are highly customizableGraphics in Swing are highly customizable
SwingSwing’’s "theme" or "skin" is called a s "theme" or "skin" is called a look andlook and

feelfeel
•• Possible but difficult to create your own lookPossible but difficult to create your own look

and feeland feel
Very useful for building UI for the disabledVery useful for building UI for the disabled

•• A look and feel is identified by a classA look and feel is identified by a class
Provides definitions of defaults, such as colorsProvides definitions of defaults, such as colors

and fontsand fonts
 e.g.,e.g., javax javax.swing..swing.plafplaf.metal..metal.MetalLookAndFeelMetalLookAndFeel
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Swing: Look and Feel: Swing: Look and Feel: UIManagerUIManager
• Handles Look and Feel information
• UIManager.getInstalledLookAndFeels();

 Find available, installed look and feelsFind available, installed look and feels
 returns an array ofreturns an array of  UIManager.LookAndFeelInfo  objectsobjects

•• UIManagerUIManager..LookAndFeelInfoLookAndFeelInfo  classclass
 String String getNamegetName()()
 String String getClassNamegetClassName()()

• UIManager.setLookAndFeel
("com.sun.java.swing.plaf.windows.WindowsLookA
ndFeel");

•• Installed on my MacInstalled on my Mac
 LookAndFeelLookAndFeel.java.java

July 11, 2006July 11, 2006 Sara Sprenkle - CISC370Sara Sprenkle - CISC370 66

JComboBoxJComboBox

•• Allows user to choose among several optionsAllows user to choose among several options

•• Two different formsTwo different forms
UneditableUneditable   EditableEditable

ComboBoxDemo.java ComboBoxDemo2.java
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MVC: Swing ComponentsMVC: Swing Components
•• Loosely based on MVCLoosely based on MVC

 Separate the data (model) from view/controllerSeparate the data (model) from view/controller

•• Each Swing component can be given a customEach Swing component can be given a custom
modelmodel
 Model object must implement an interface for the modelModel object must implement an interface for the model

•• The model forThe model for JComboBox  JComboBox is is ComboBoxModelComboBoxModel
 Constructor: Constructor: JComboBoxJComboBox((ComboBoxModel amodelComboBoxModel amodel))
 Default implementation of model used if not specifiedDefault implementation of model used if not specified
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MVC: Swing ComponentsMVC: Swing Components
•• ModelModel

 The dataThe data

•• ViewsViews
GraphicsGraphics
 Look and FeelLook and Feel

•• ControllersControllers
Handle/process eventsHandle/process events

•• Event Event modelmodel is already written is already written

 ListenersListeners
Call repaint (repaints the views)Call repaint (repaints the views)
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Swing LayoutsSwing Layouts
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JSplitPaneJSplitPane
•• A container with a top/bottom or left/right and aA container with a top/bottom or left/right and a

draggable draggable separatorseparator
•• Pass the orientation to the constructor with thePass the orientation to the constructor with the

constants HORIZONTAL_SPLIT andconstants HORIZONTAL_SPLIT and
VERTICAL_SPLITVERTICAL_SPLIT
 Alternatively, can specify the two components in theAlternatively, can specify the two components in the

constructor (left/top comes first)constructor (left/top comes first)
•• Example get/set methods:Example get/set methods:

 setLeftComponentsetLeftComponent(Component)(Component) or or
setTopComponentsetTopComponent(Component)(Component)

•• Can collapse components ifCan collapse components if
setOneTouchExpandable setOneTouchExpandable is trueis true

SplitPaneDividerDemo.java
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JTabbedPaneJTabbedPane
• A component with tabs

 allow the user to switch between a group of components
by clicking on a tab with a given title and/or icon

• Several components share the same space
 In AWT, you'd use a CardLayout

• Each tab has an associated index
• Special-purpose add methods:

 void addTab(String title, Component component)
 void addTab(String title, Icon icon, Component

component)
 void addTab(String title, Icon icon, Component

component, String tooltip)
TabbedPaneDemo.java
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JDesktopPaneJDesktopPane

•• Emulate desktop within a frame usingEmulate desktop within a frame using
internal framesinternal frames

multiple-document interface

virtual desktop
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JDesktopPaneJDesktopPane
•• Set the content pane of your root window to aSet the content pane of your root window to a

desktop panedesktop pane
JFrame rootFrame = new JFrame("Root Frame");
JDesktopPane desktop = new JDesktopPane();
rootFrame.setContentPane(desktop);
JInternalFrame internalFrame = new
JInternalFrame("Internal Frame");

desktop.add(internalFrame);

•• Internal frames: invisible and small by defaultInternal frames: invisible and small by default
•• They do not useThey do not use WindowListener  WindowListener andand WindowEvent WindowEvent,,

they usethey use  InternalFrameListener  andand
InternalFrameEvent  inin  javax.swing.event

InternalFrameDemo.java
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DialogsDialogs
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JOptionPaneJOptionPane
• Quick user input
• Input a single string

 String inputValue =
JOptionPane.showInputDialog("Please input a value");

• Show a message
 JOptionPane.showMessageDialog(null, "The program

crashed.");
• Confirm something

 int option = JOptionPane.showConfirmDialog(null, "Are
you sure?");

 The option can be checked with the constants
NO_OPTION and YES_OPTION
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JOptionPaneJOptionPane

•• Normally, the enclosing container is providedNormally, the enclosing container is provided
as the first argumentas the first argument
 If null, use default frameIf null, use default frame

•• Display methods have overloaded versionsDisplay methods have overloaded versions
that allow you to choose the icon displayedthat allow you to choose the icon displayed
(question icon, exclamation icon, etc.)(question icon, exclamation icon, etc.)

•• Used in Used in FreecellDemoFreecellDemo.java.java

JOptionPaneDemo.java
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JFileChooserJFileChooser

•• Dialog for navigating file systemDialog for navigating file system
•• Specify the starting directory in constructorSpecify the starting directory in constructor

as as StringString  or or FileFile
Or useOr use  setCurrentDirectorysetCurrentDirectory(File)(File)

•• Call Call int showSaveDialogint showSaveDialog(Component parent)(Component parent)
oror  int showOpenDialogint showOpenDialog(Component parent)(Component parent)
Returns a status code:Returns a status code:

JFileChooser.APPROVE_OPTION,
CANCEL_OPTION, or ERROR_OPTION))

JFileChooser.java
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JColorChooserJColorChooser

•• Color dialogColor dialog
Actually, a componentActually, a component

•• What layouts/components do you think theWhat layouts/components do you think the
JColorChooserJColorChooser uses? uses?

•• For simplicity, can just call the static methodFor simplicity, can just call the static method
Color Color showDialogshowDialog(Component parent, String title,(Component parent, String title,

ColorColor initialColor initialColor))

ColorChooserDemo.java
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Assignment 4Assignment 4

•• Creating a GUI from scratchCreating a GUI from scratch
 add a GUI to the media libraryadd a GUI to the media library

•• Due Thursday, July 20Due Thursday, July 20

•• Execution: Screen shotsExecution: Screen shots
 6-10 screen shots of your GUI6-10 screen shots of your GUI

Demonstrate the GUI and how you testedDemonstrate the GUI and how you tested
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Graphics ProgrammingGraphics Programming
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Graphics Programming OverviewGraphics Programming Overview
•• Big draw to Java early onBig draw to Java early on

•• In AWTIn AWT
 extend the extend the CanvasCanvas class class
 override the override the paint(Graphics g) method method

•• In SwingIn Swing
 extend theextend the  JPanel  classclass
 override theoverride the  paintComponent(Graphics g)  methodmethod

•• The The GraphicsGraphics class allows you to draw lines, class allows you to draw lines,
rectangles, etc. with methods such asrectangles, etc. with methods such as  drawLine,
fillRect, drawRect

July 11, 2006July 11, 2006 Sara Sprenkle - CISC370Sara Sprenkle - CISC370 2222

Drawing on a PanelDrawing on a Panel
•• To draw on a panel:To draw on a panel:

Define a new class that extends the JPanel classDefine a new class that extends the JPanel class
Override the Override the paintComponentpaintComponent() method in derived class() method in derived class

•• paintComponentpaintComponent() method takes one parameter() method takes one parameter
 an object of type an object of type GraphicsGraphics

•• GraphicsGraphics object object
Abstract classAbstract class

•• Implementation different for each platformImplementation different for each platform
  a collection of settings for drawing images and text, a collection of settings for drawing images and text,

such as colors and fontssuch as colors and fonts

•• All drawing in Java must go through a GraphicsAll drawing in Java must go through a Graphics
objectobject
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Drawing on a PanelDrawing on a Panel

class MyPanel extends JPanel
{

public void paintComponent(Graphics g)
{

// code for drawing goes here

}
}
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The paintComponent Method()The paintComponent Method()

•• paintComponentpaintComponent() is called () is called automaticallyautomatically by by
the system whenever the container needs tothe system whenever the container needs to
be redrawn on the screenbe redrawn on the screen
Do not call this method yourselfDo not call this method yourself
It will be called when it needs to beIt will be called when it needs to be

•• If you need to force repainting of the screen,If you need to force repainting of the screen,
call the call the repaintrepaint() method() method
causes causes paintComponentpaintComponent() to be called for all() to be called for all

needed components with appropriate Graphicsneeded components with appropriate Graphics
objectsobjects

Do not override repaint - does system stuffDo not override repaint - does system stuff
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Graphics objectGraphics object

•• Measurements on a Graphics object is inMeasurements on a Graphics object is in
pixels, as an offset from the top-left cornerpixels, as an offset from the top-left corner
The (0,0) coordinates represent the top-leftThe (0,0) coordinates represent the top-left

corner of the container on which you are drawingcorner of the container on which you are drawing
(0,0)

Y-axis

X-axis+x

+y

(x,y)
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Drawing on a PanelDrawing on a Panel

•• Displaying text is a special type of drawing,Displaying text is a special type of drawing,
called called rendering textrendering text

•• To render text on a panel, call To render text on a panel, call drawStringdrawString()()
class HelloWorldPanel extends JPanel
{

public static final int MESSAGE_X = 75;
public static final int MESSAGE_Y = 100;

public void paintComponent(Graphics g)
{

super.paintComponent(g);

g.drawString(“Hello World.”,
MESSAGE_X, MESSAGE_Y);

}
}
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Drawing on a PanelDrawing on a Panel
•• Code calls the Code calls the superclasssuperclass (JPanel) (JPanel)

paintComponentpaintComponent() method() method
•• For JPanel class, draw/paint the panelFor JPanel class, draw/paint the panel

means means fill in the background colorfill in the background color
•• To make sure background color gets filled,To make sure background color gets filled,

call thecall the superclass paintComponent superclass paintComponent()()
methodmethod
Every Every JPanel JPanel should color its backgroundshould color its background
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ColorJPanelColorJPanel.java: Example of Drawing.java: Example of Drawing

•• Colors made up of three componentsColors made up of three components
Red, Green, Blue componentRed, Green, Blue component

RGBRGB values values
•• Components: either 0 to 255 or 0.0 to 1.0Components: either 0 to 255 or 0.0 to 1.0

•• Thirteen Thirteen predefinedpredefined colors in the  colors in the ColorColor class: class:
 black, blue, cyan,black, blue, cyan, darkGray darkGray, gray, green, , gray, green, lightGraylightGray,,

magenta, orange, pink, red, white, and yellowmagenta, orange, pink, red, white, and yellow

 Also defined in all capsAlso defined in all caps

 See APISee API
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FontJPanelFontJPanel: Drawing on a Panel: Drawing on a Panel

•• FontsFonts
 Font name (Font name (getFamilygetFamily -- platform-specific) -- platform-specific)

•• SansSerifSansSerif, , MonospacedMonospaced, Serif, Serif

 Font style (Font style (getStylegetStyle))
•• Font.PLAIN, Font.ITALIC, Font.BOLDFont.PLAIN, Font.ITALIC, Font.BOLD

 Font sizeFont size
•• Measured in pointsMeasured in points
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FontMetricsFontMetrics

•• HeightHeight

•• DescentDescent
Amount character dips below the baselineAmount character dips below the baseline

•• LeadingLeading
Difference between the Difference between the descentdescent of one line of of one line of

text and the text and the ascentascent of the line of text below it of the line of text below it

Xy1øÓheight
baseline

descent

ascent

leading

MetricsJPanel
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Drawing Lines, Rectangles, OvalsDrawing Lines, Rectangles, Ovals

•• Draw ovals, rounded rectangles withinDraw ovals, rounded rectangles within
bounding rectanglebounding rectangle

•• Can also draw arcs, polygons, Can also draw arcs, polygons, polylinespolylines
LinesRectsOvalsJPanel

Starting Position of oval
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2-Dimensional Shapes2-Dimensional Shapes

•• Java includes the Java includes the Java2DJava2D library library
Advanced, powerful set of graphics operationsAdvanced, powerful set of graphics operations

 version 1.2 of the Java 2 SDK and higherversion 1.2 of the Java 2 SDK and higher

•• To use the Java2D library, you need anTo use the Java2D library, you need an
object of the object of the Graphics2DGraphics2D class class
Graphics2D is derived from the Graphics classGraphics2D is derived from the Graphics class

Need to cast objectNeed to cast object

•• paintComponentpaintComponent() actually receives an() actually receives an
object of class Graphics2Dobject of class Graphics2D
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Getting a Graphics2D ObjectGetting a Graphics2D Object

•• To obtain a Graphics2D objectTo obtain a Graphics2D object……

public void paintComponent(Graphics g)
{

Graphics2D g2 = (Graphics2D)g;

. . .
// drawing code goes here

}
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Shape ObjectsShape Objects

•• With a Graphics2D object, you can drawWith a Graphics2D object, you can draw
objects that implement the objects that implement the ShapeShape interface interface

•• The Java2D library includes a number ofThe Java2D library includes a number of
Shape objects, includingShape objects, including
 Line2DLine2D

Rectangle2DRectangle2D

Ellipse2DEllipse2D
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Shape ObjectsShape Objects

•• To draw a ShapeTo draw a Shape
 create an object of a class that implementscreate an object of a class that implements

the Shape interfacethe Shape interface

 call call drawdraw() on the Graphics2D object you want() on the Graphics2D object you want
to drawto draw……

Rectangle2D rect  = . . .;
Ellipse2D   ellip = . . .;
g2.draw(rect);
g2.draw(ellip);

ShapesJPanel.java
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An Issue with Shape ObjectsAn Issue with Shape Objects
•• Shape objects represent coordinates as Shape objects represent coordinates as singlesingle

precisionprecision  floating-point numbersfloating-point numbers
•• All constant floating-point numbers are doublesAll constant floating-point numbers are doubles

 ProblematicProblematic
 Since Java is strongly-typed, cast Since Java is strongly-typed, cast doubledouble value into a value into a

floatfloat value value

•• Add a suffix to a constant floating-point number toAdd a suffix to a constant floating-point number to
indicate a floatindicate a float……

float f_num1 = 1.2;   // WILL NOT WORK
float f_num2 = 1.2F;  // WILL WORK
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An Issue with Shape ObjectsAn Issue with Shape Objects

•• Why is this a problem for Shape objects?Why is this a problem for Shape objects?

will not workwill not work

 getWidthgetWidth() returns a () returns a doubledouble and f_num is a  and f_num is a floatfloat

We need to cast the return valueWe need to cast the return value

float f_num = shape1.getWidth();

float f_num = (float)shape1.getWidth();
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An Issue with Shape ObjectsAn Issue with Shape Objects
•• The Shape object stores the width as a floatThe Shape object stores the width as a float

We want it as a floatWe want it as a float
 Its accessor method Its accessor method returns a doublereturns a double!!

•• The 2D library supplies two versions of everyThe 2D library supplies two versions of every
Shape objectShape object
 one with float coordinatesone with float coordinates
 one with double coordinatesone with double coordinates

•• For example, Rectangle2D is an abstractFor example, Rectangle2D is an abstract
class with two concrete (inner) subclasses,class with two concrete (inner) subclasses,
Rectangle2D.FloatRectangle2D.Float  and and Rectangle2D.DoubleRectangle2D.Double
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Creating Shape ObjectsCreating Shape Objects

•• We can make two rectangle objects:We can make two rectangle objects:

•• The .Float and .Double classes areThe .Float and .Double classes are
subclasses of Rectangle2Dsubclasses of Rectangle2D
After we create the object, we do not have toAfter we create the object, we do not have to

remember its type (they behave the same)remember its type (they behave the same)

Rectangle2D.Float floatR = new Rectangle2D.Float(
10.0F, 25.0F, 22.5F, 20.0F);

Rectangle2D.Double doubleR = new Rectangle2D.Double(
10.0, 25.0, 22.5, 20.0);

Rectangle2D floatR = new Rectangle2D.Float(
10.0F, 25.0F, 22.5F, 20.0F);

Rectangle2D doubleR = new Rectangle2D.Double(
10.0, 25.0, 22.5, 20.0);
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Creating Shape ObjectsCreating Shape Objects
•• Construction is only difference in .Float andConstruction is only difference in .Float and

.Double versions is.Double versions is
 one takes float values and one takes double valuesone takes float values and one takes double values

•• If you want to make a rectangle and you haveIf you want to make a rectangle and you have
double values (or constants), make it adouble values (or constants), make it a
Rectangle2D.Double objectRectangle2D.Double object

•• If you have float values, make it aIf you have float values, make it a
Rectangle2D.Float objectRectangle2D.Float object

•• After youAfter you’’ve made the object, the difference doesve made the object, the difference does
not matternot matter
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Point ObjectsPoint Objects

•• In addition to lines, rectangles, and ellipses,In addition to lines, rectangles, and ellipses,
Java2D provides Point objectsJava2D provides Point objects

•• Everything that holds for Rectangles holdsEverything that holds for Rectangles holds
for other Shapes, including Pointsfor other Shapes, including Points……

Point2D p1 = new Point2D.Double(10, 20);
Point2D p2 = new Point2D.Float(10F, 20F);
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Creating Rectangular ShapesCreating Rectangular Shapes

•• The Rectangle2D and Ellipse2D classes deriveThe Rectangle2D and Ellipse2D classes derive
from a base class, from a base class, RectangularShapeRectangularShape

•• These classes of Shapes are easy to constructThese classes of Shapes are easy to construct
Constructor takes the x and y coordinates of theConstructor takes the x and y coordinates of the

top-left corner and the width and the heighttop-left corner and the width and the height

Rectangle2D rect = new Rectangle2D.Float(10,20,100,200); 
// init pos = (10,20) size = 100x200

Ellipse2D ellip  = new Ellipse2D.Float(50,75,200,300);
// init pos = (50,75) size = 200x300
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Creating a Line ShapeCreating a Line Shape

•• Lines are very easy to makeLines are very easy to make
 provide the start and end coordinates, as eitherprovide the start and end coordinates, as either

Point2D objects or as XY coordinates:Point2D objects or as XY coordinates:

Point2D start_point = new Point2D.Double(5,10);
Point2D end_point   = new Point2D.Double(25,75);
Line2D line1 = new Line2D.Double(start_point,end_point);

Line2D line2 = new Line2D.Double(5,10,25,75);
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Creating Shapes Creating Shapes –– Other Ways Other Ways

•• An ellipse can be constructed by passing theAn ellipse can be constructed by passing the
ellipse.ellipse.setFramesetFrame() method a Rectangle2D() method a Rectangle2D
objectobject
method uses the Rectangle2D object as themethod uses the Rectangle2D object as the

bounding rectangle and constructs the ellipsebounding rectangle and constructs the ellipse
inside of itinside of it

•• All of the different methods of creating theseAll of the different methods of creating these
types of objects are documented in thetypes of objects are documented in the
online API documentationonline API documentation
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Changing ColorsChanging Colors
•• Shapes are drawn in the Shapes are drawn in the defaultdefault color color

 To change the color, callTo change the color, call  setPaintsetPaint() on Graphics2D() on Graphics2D
object and pass it a Color objectobject and pass it a Color object

•• To use one of the predefined colors:To use one of the predefined colors:

g2.setPaint(Color.lightGrey);
g2.draw(. . .);        // will draw this in light grey
g2.setPaint(Color.magenta);
// will render this in magenta
g2.drawString(“Hello”,100,100); 
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Color FillingColor Filling

•• Fill a Shape using the Graphics2D Fill a Shape using the Graphics2D fillfill()()

Rectangle2D rect1 = . . .;
Ellipse2D   ellip = . . .;

g2.setPaint(Color.cyan);
g2.fill(rect1);     // fills the rectangle with cyan
g2.setPaint(Color.red);
g2.fill(ellip);     // fills the ellipse with red
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General PathGeneral Path

•• A shape constructed from straight lines andA shape constructed from straight lines and
complex curvescomplex curves

•• java.java.awtawt..geomgeom..GeneralPathGeneralPath

Shapes2JPanel.java
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External ImagesExternal Images
•• You can now create simple images byYou can now create simple images by

drawing lines and shapesdrawing lines and shapes
•• Complex images, such as photographs,Complex images, such as photographs,

flowcharts, etc., are usually generatedflowcharts, etc., are usually generated
externallyexternally
 from scanners, Photoshop, etc.from scanners, Photoshop, etc.

•• After an image is stored in a file (local or onAfter an image is stored in a file (local or on
the Internet), you can read and display it onthe Internet), you can read and display it on
a Graphics objecta Graphics object
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Reading External Image FilesReading External Image Files
•• To read an image file, use a To read an image file, use a Toolkit Toolkit objectobject

•• Toolkit reads GIF and JPEG image file formatsToolkit reads GIF and JPEG image file formats

•• gets the default Toolkit objectgets the default Toolkit object
 For system-dependent tasksFor system-dependent tasks

•• getImagegetImage() loads the file and creates a new () loads the file and creates a new ImageImage
object that encapsulates the GIF fileobject that encapsulates the GIF file
 Object variable Object variable java_imagejava_image refers to created object refers to created object

String filename = “/Users/sarasprenkle/Documents/” +
“UDel/CISC370/java.gif”;

Image java_image = Toolkit.getDefaultToolkit()
.getImage(filename);
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Drawing the External ImageDrawing the External Image

•• The image can be displayed on a GraphicsThe image can be displayed on a Graphics
object using object using drawImagedrawImage()()
 drawImagedrawImage() takes the Image object variable() takes the Image object variable

and the X and Y coordinates to place imageand the X and Y coordinates to place image

String filename = “/Users/sarasprenkle/Documents/” +
“UDel/CISC370/java.gif”;

Image java_image = Toolkit.getDefaultToolkit()
.getImage(filename);

g.drawImage(java_image, 25, 100, null);
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External Images External Images –– A Slight Problem A Slight Problem

•• Java (in particular, the AWT) recognizesJava (in particular, the AWT) recognizes
that loading an image from disk (or network)that loading an image from disk (or network)
can take a long timecan take a long time

•• When you call the When you call the drawImagedrawImage() method,() method,
your program may not have completelyyour program may not have completely
loaded the image from the disk!loaded the image from the disk!
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Non-Blocking Image LoadingNon-Blocking Image Loading

•• When you first call When you first call drawImagedrawImage(), Java starts(), Java starts
a a separate thread of executionseparate thread of execution that loads the that loads the
imageimage
 drawImagedrawImage() returns after it has () returns after it has startedstarted to load to load

the image, the image, notnot when it is  when it is donedone!!

 drawImagedrawImage() does a () does a non-blocking readnon-blocking read

•• Loading the image from disk occurs whileLoading the image from disk occurs while
your program continuesyour program continues
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Monitoring Image LoadingMonitoring Image Loading

•• The fourth parameter to The fourth parameter to drawImagedrawImage() call is() call is
an an ImageObserverImageObserver  objectobject
 ImageObserverImageObserver  receives notifications duringreceives notifications during

image loading about the current stateimage loading about the current state

String filename = “/Users/sarasprenkle/Documents/” +
“UDel/CISC370/java.gif”;

Image java_image = Toolkit.getDefaultToolkit()
.getImage(filename);

g.drawImage(java_image, 25, 100, null);

July 11, 2006July 11, 2006 Sara Sprenkle - CISC370Sara Sprenkle - CISC370 5454

Waiting for Complete LoadingWaiting for Complete Loading

•• For now, simply wait until the entire image hasFor now, simply wait until the entire image has
finished loadingfinished loading
 Use a Use a MediaTrackerMediaTracker  objectobject

•• Tracks the acquisition of imagesTracks the acquisition of images
 Process:Process:

•• create a create a MediaTracker MediaTracker objectobject

•• add Images to it, using the add Images to it, using the addImageaddImage() method,() method,
assigning each an integer IDassigning each an integer ID

•• call the call the waitForIDwaitForID() method() method

•• Execution pauses until that Image has beenExecution pauses until that Image has been
loadedloaded
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Waiting for Complete LoadingWaiting for Complete Loading

MediaTracker tracker = new MediaTracker();

String filename = “c:\Images\my_new_truck.jpeg”;
Image truck_image = Toolkit.getDefaultToolkit()

.getImage(filename);

int id = 1; 
// adds this image to the tracker w/ ID of 1
tracker.addImage(truck_image, id); 
try {
// waits for image w/ ID of 1 to finish loading
 tracker.waitForID(id); 
}
catch (InterruptedException exp) { }
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Waiting for Complete LoadingWaiting for Complete Loading

•• If you are loading an Image, you can wait forIf you are loading an Image, you can wait for
it to be completely loaded into memoryit to be completely loaded into memory
before you do anything elsebefore you do anything else

•• Normally, this is not necessaryNormally, this is not necessary
•• The The drawImagedrawImage() method knows that the() method knows that the

image may take awhile to load and it canimage may take awhile to load and it can
handle thathandle that
You only need to wait for the image toYou only need to wait for the image to

completely load if you are going to copy thecompletely load if you are going to copy the
Image object or otherwise manipulate itImage object or otherwise manipulate it
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Random NumbersRandom Numbers

•• Create a random number generatorCreate a random number generator
Random generator;Random generator;

•• Initialize itInitialize it
 generator = new Random();generator = new Random();

•• Generate Random Numbers from 0 to 8Generate Random Numbers from 0 to 8
 x = generator.x = generator.nextIntnextInt(9);(9);

•• How do you get random numbers from 1 toHow do you get random numbers from 1 to
10?10?


