Building Java Programs

Graphics

Reading: Supplement 3G




Objects (briefly)

* object: An entity that contains data and behavior.
e data: variables inside the object
o behavior:. methods inside the object

O O Figlds

. You interact with the methods; e D%?EI)/ .
the data is hidden in the object.

- A class is a type of objects. J

e Constructing (creating) an object:
Type objectName = new Type (parameters) ;

e Calling an object's method:
objectName. methodName (parameters) ;
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Graphical objects

We will draw graphics in Java using 3 kinds of objects:

* DrawingPanel: A window on the screen.
» Not part of Java; provided by the authors. See class web site.

' N 1] "
® Crovhieo A pe_n to draw _shapes ST
and lines on a window. File Help

* Color: Colors in which to draw shapes.
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" bravingbanet
DrawingPanel 1Y

"Canvas" objects that represents windows/drawing surfaces

* To create a window:
DrawingPanel name = new DrawingPanel (width, height) ;

Example:

DrawingPanel panel = new DrawingPanel (300, 200);

(o]

File Help




e Y-

"Pen"” or "paint brush" objects to draw lines and shapes

o Access it by calling getGraphics on your DrawingPanel.
Graphics g = panel.getGraphics();

* Draw shapes by calling methods =
on the Graphics object. File Help

g.fillRect (10, 30, 60, 35);

P O el (B0 A O R O TR .
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Java class libraries, import

e

» Java class libraries: Classes included with the JDK (Java
Development Kit).

» organized into groups named packages
» To use a package, put an import declaration in your program:

// put this at the very top of your program

import packageName. *;

* Graphics belongs to a package named java.awt

import jJava.awt.*;

» To use Graphics, you must place the above line at the very
top of your program, before the public class header.
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Coordinate system

/

e Each (x, y) position is a pixel ("picture element").

» Position (0, 0) is at the window's top-left corner.
» X increases rightward and the y increases downward.

* The rectangle from (0, 0) to (200, 100) looks like this:

(0, 0) X+

(200, 100)
y+
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Graphics methods

Method name

Description

g.drawlLine (X1, y1, x2, y2) ;

line between points (x1, y1), (x2, y2)

g.drawOval (X, vy, width, height) ;

outline largest oval that fits in a box of
size width * height with top-left at (x, y)

g.drawRect (X, Yy, width, height) ;

outline of rectangle of size width *
height with top-left at (x, y)

SR AN SO AN E Y S D GRS

text with bottom-left at (X, y)

g.filloval (X, y, width, height) ;

fill largest oval that fits in a box of size
width * height with top-left at (x,y)

g.fillRect (X, ¥y, width, height) ;

fill rectangle of size width * height
with top-left at (x, y)

g.setColor (Color) ;

set Graphics to paint any following
shapes in the given color
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» Specified as predefined color class constants:
Color. CONSTANT_NAME

where CONSTANT_NAME is one of:

BRACR D CYAN, DARK GRAY,

GREEN, LIGHT GRAY, MAGENTZ, ORANGE,

PINK, RED, WHITE, YELLOW
 Example:

Color .MAGENTA

GRAY,
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Making your own colors

* Create colors using Red-Green-Blue (RGB) values of 0-255

Color name = new Color (red, green, blue);

 Example:
Color brown = new Color (192, 128, 64);

e List of RGB colors:

10


http://web.njit.edu/~kevin/rgb.txt.html
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Using colors

* Pass a Color to Graphics object's setColor method
» Subsequent shapes will be drawn in the new color.

g.setColor (Color BLACK) ;
g.fillRect (10, 30, 100, 50); 7
g.drawLine (2 S e

g.setColor(Color RED) ;

el L6 L

e Pass a color to DrawingPanel's setBackground method
» The overall window background color will change.

File Help

Gokorvbrown vmrnew Colior bl g e

panel .setBackground (brown) ;
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' Outlined shapes

* To draw a colored shape with an outline, first fill it,
then draw the same shape in the outline color.

e el Y 2 i e A SO E A e e G e e

public class OutlineExample {
publioistotie vordimaanistring b argsl
DrawingPanel panel = new DrawingPanel (150, 70);
Graphics g = panel.getGraphics();

// inner red fill

g.setColor (Color.RED) ; =101
g.fillRect (20, 10, 100, 50); File Help

// black outline
g.setColor (Color.BLACK) ;
g.drawRect (20, 10, 100, 50); | "

} 12
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Superimposing shapes

* When = 2 shapes occupy the same pixels, the last drawn "wins."

Tmportiravaiawtat

b8 w18 T A i e DA e s
public static void main (String[] args) {
DrawingPanel panel = new DrawingPanel (200, 100);
panelvsetBackaroindColor IO T ORAY
Graphics g = panel.getGraphics ()

// car body
@ pP =T oA w o gl Haal A Slwul W o B ALK 4y i
& Rt ol b Moo A1y B oo N A DR R O

£f wheels =10 x|

gisetColort@oloreREDYS File Help
O a0 & o U A BRH AR e e e -
e L e e i

// window
gusebtColortColor s CYANY:;

o gt B b LY = Yok S AR AR A e e b
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Drawing with loops

* The x,y,w,h expressions can use the loop counter variable:

Ding Panel ==
panel.setBackground (Color.YELLOW) ; 7
grrsettoloritColor Ry
for (int 1 = 1; 1 <= 10; i++) {
il X y w h
o o v U8 BAR @aves i Ld eA O M O Ao d 0 e, Jit Wi a R i MR T T e O
}

* Nested loops can be used with graphics: -
gi.oetboloriColoraBLUEY: P
forAnt X = 1l X <="d o gy P

for (int y = 1; y <= 9; y++) { P
grdrawstringhdaval ekl gk gy Jwa s daa dava
} [

} |

14
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Zero-based loops

* Beginning at 0 and using < can make coordinates easier.

DrawingPanel panel = new DrawingPanel (150, 140); B DrawingPanel[=[54
Graphics g = panel.getGraphics{(); Fle View Help

// horizontal line of 5 20x20 rectangles starting
// at (11, 18); x increases by 20 each time
o trnb e frerganghenag

grrdirawhec bl Ortedn B e 2y

}

o Exercise: Write a variation of the above [EEE  -loid
program that draws the output at right. —

» The bottom-left rectangle is at (11, 98).

3% o ol 10a oo ot Mg e e il AL e o o) |
gidirawRec i in e fekenr Gl e iy e e e
} |
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Animation exercise

e Modify the following program to draw a "moving" car.
IMP O avarawEyss

b8 w18 T A i e DA e s
public static void main (String[] args) {
DrawingPanel panel = new DrawingPanel (200, 100);
panelvsetBackaroindColor IO T ORAY
Graphics g = panel.getGraphics ()

// car body
@ pP =T oA w o gl Haal A Slwul W o B ALK 4y i
& Rt ol b Moo A1y B oo N A DR R O

£f wheels =10 x|

gisetColort@oloreREDYS File Help
O a0 & o U A BRH AR e e e -
e L e e i

// window
gusebtColortColor s CYANY:;

o gt B b LY = Yok S AR AR A e e b
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Parameterized figures

* Modify the car-drawing method so that it can draw cars at
different positions, as in the following image.

o Top-left corners: (10, 30), (150, 10)
» Increase the drawing panel's size to 260x100 to fit.

15

File Help

o
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Drawing with parameters

* To draw in @ method, you must pass the Graphics object
to the method.
» Otherwise, g is out of scope and cannot be used!

* syntax (declaration):

public static void name (Graphics g, parameters) {
statement(s);

}

e syntax (call):
name (g, values);

18
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Parameterized answer

IMPOY Lia ad v a W s

[SiEE R B e e e s B
oxb Hol et i b u e e e E e e atA e o e Moo e T PV vl S o
DrawingPanel panel = new DrawingPanel (260, 100);
panel.setBackground (Color.LIGHT GRAY) ;
Graphics g = panel.getGraphics ()
0 iag= b (S0 a7 H o gPgts 0 RAAKC {4 A
drawCar (g, 150, 10);

}

public static void drawCar (Graphics g, int x, int y) {

.setColor (Color.BLACK) ;

5 i MR T Vo Rmi b apiin/ ardat RO HBREaaa R i

reetbolortGoboraRERDy =10 x|
SERTTOva . ¥ E0 Wy A0 D0 Dy £k

.fill0Oval(x + 70, y + 40, 20, 20);

.setColor (Color.CYAN) ; ‘ ‘
|

QO QOO QWY

Bl Reob ek R0 oy RO B

|
19
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Java book figure

* Write a program that draws the following figure:

drawing panel is size 200x150

book is at (20, 35), size 100x100

cyan background

white "BJP" text at position (70, 55)

stairs are (red=191, green=118, blue=73)

each stair is 9px tall

=10 x|

File View Help

o 1st stair is 10px wide
« 2nd stair is 20px wide ...

stairs are 10px apart (1 blank pixel between)

20
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Java book solution

// Draws a Building Java Programs textbook with DrawingPanel.
import java.awt.¥*;

oo hags e Book g
public static void main(String[] args) {
DrawingPanel panel = new DrawingPanel (200, 150);
panel.setBackground (Color .WHITE) ;
Bl sl S e e G MY e VO e I B O S e D

g.setColor (Color.CYAN) ; // cyan background

kil REGEN2E 3 s a0

gusetfolor(Color WHITE) ; // white "bjp" text
S R A e R SRR e

6 T BT M e e e B e e e S e e e e

o s // orange "bricks"

 pamen O = ok s (2 BRI TGN A O L LD
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Multiple Java books

* Modify the Java book program so that it can draw books at
different positions as shown below.

» book top/left positions: (20, 35), (150, 70), (300, 10)
e drawing panel's new size: 450x180

22
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Multiple books solution

// Draws many BJP textbooks using parameters.
Emport i ava i awiEiry

public class BookZ2 {
publiesEatie svoldimaintSEeing bl argsy)iiy
DrawingPanel panel = new DrawingPanel (450, 180);
panel.setBackground (Color.WHITE) ;
Graphics g = panel.getGraphics ()

// draw three books at different locations
drawBook (g, 20, 35);
drawBook (g, 150, 70);
drawBook (g, 300, 10);

23



books, cont'd.

// Draws a BJP textbook at the given x/y position.
public static void drawBook (Graphics g, int x, int y) {

EF @i @i d aE l ai e // cyan background
Gl Ree st g G

6 Tt B i e0d BB O Dt ot U DY // white "bjp" text
Ggadrawe L EINGETB IR hae e R0y i 200

& iR Blon M e eV S SR ey (S s e o e e

oot e e e e // orange "bricks"
gubillReotitxrywodr @b e e e Oy

24



Resizable Java books

* Modify the Java book program so that it can draw books at
different sizes as shown below.

» book sizes: 100x100, 60x60, 200x200
» drawing panel's new size: 520x240

File View Help

25



esizable books solution

// Draws many sized BJP textbooks using parameters.
import java.awt.*;

public class Book3 {

A D a e R
DrawingPanel panel = new DrawingPanel (520, 240);
panel.setBackground (Color .WHITE) ;

Bl sl S e e G MY e VO e I B O S e D

// draw three books at different locations/sizes
SR e ron e e e e e T
drawBookibay v B i e Qs
AR ANB O s O

26
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Resizable solution,

cont'd.

// Draws a book of the given size at the given position.
publrevstaticivordidrawBookiGraphilcs gy rint ik rinboy o inkE sl zey iy

guserColoritGolor Oy AN
g.tillRect (X, v, sSize, size);

grser@oloriColor i WHTTEY

// cyan background

// white "bjp" text

godrawsStringttBUP xi v aiga /2 vt ieiga /b

gasetColortnew Color ol e 3y

B e na et m e b R e A e s
e
el ansa il siary
size /10 # by
size/10 - 1);

// orange "bricks"
e

L1y
// width

// height

2%
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Objects that represent arbitrary shapes

* Add points to a Polygon using its addPoint (<X>, <y>)

method.

e Example:
DrawingPanel p = new DrawingPanel (100, 100);
S ol e s e A CE® _oix
gwsetColor (Color i GREEN File Help

Polygon poly = new Polygon() ;
poly.addPoint (10, 90);
poly.addPoint (50, 10);
poly.addPoint (90, 90);
g.fillPolygon (poly) ;

28



-

DrawingPanel method

e panel.clear();
Erases any shapes that are drawn on the drawing panel.

* panel.setWidth (width) ;
panel.setHeight (height) ;
panel.setsize (width, height) ;

Changes the drawing panel's size to the given value(s).

e panel.save (filename) ;
Saves the image on the panel to the given file (String).

e panel.slecep (milliseconds) ;
Pauses the drawing for the given number of milliseconds.

29



4_,/////¢’§;;%¢//i:::;

-

Animation with sleep

°* DrawingPanel's sleep method pauses your program for a
given number of milliseconds.

* You can use sleep to create simple animations.

DrawingPanel panel = new DrawingPanel (250, 200);
R s o e U A s e e e SR T

gisetColorColor i BLURY
Forvintypreafegee g e
S O S A S O
panel.sleep(500) ;
}

* Try adding sleep commands to loops in past exercises in this
chapter and watch the panel draw itself piece by piece.

30
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Animation exercise

* Modify the previous program to draw a "moving" animated car.

_(5]x]

File Help

|
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