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Flickering

Goal: continuously iterate through the three images
Approach: draw background first then draw an image

Problem: occasionally, only the background is shown on
the screen without any of the three images

Result: the character sometimes disappears

Double Buffering



Interleaving of Drawing and Display

public void draw(Graphics g) {
/[ draw background
g.drawlmage(bgimage, 0, 0, null);

—> sent to screen

/[ draw image
g.drawlmage(anim.getimage(), 0, O, null);

YHL Double Buffering



Possible Solutions

e erase and draw difference

-

= find the differences between each pair of images
IS not trivial. Interleaving is still a problem.

 make draw atomic (i.e. cannot interleave)

= When the screen refreshes and drawing is
Incomplete, the screen will appear black.

YHL Double Buffering
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Double Buffering + Page Flipping

* double buffering

— buffer 1: working buffer for drawing, incomplete,
Invisible to user

— buffer 2: completed, shown on screen
— switching between the two buffers for frame updates
e page flipping
— the pixels are not copied
— Instead, a pointer switching between
the two buffers buffer 1

— flipping between monitor refresh } screen
buffer 2

YHL Double Buffering 7




©J BufferStrategy (Java Platform SE 6) - Mozilla Firefox

File Edit Miew  Histary  Bookmarks  Yahoo!  Toals  Help

‘<'fj - - @ E |& http:,l',l'java.sun.n:u:um,l'javase,l'E-,l'u:h:ucs,l'api,l'java,l'awt,l'image,l'BuFferStrategy| '| [TP] '*| | 4\]
A
Overview Package [HETE]Use Tree Deprecated Index Help Java™ Platform
FREY CLASS HEXT CLASS FRAMES MO FRAMES All Classes Standard Ed. 6
SUMMARY: NESTED | FIELD | CONSTRE | METHOLD DETAIL: FIELD | CONSTRE | METHOLD 0
javaawtimage

Class BufferStrategy

Jawva. lang. Obhject
|—ja1.ra. awt.image.BufferStrategy

Direct Enown Subclasses:
_omponent. BitBufersStrateoy, Component. FlipBufferStrateoy

public shstract class BufferStrategy
extends Chiect

The BufferStrategy class represents the mechantism with which to orgamze complex memory on a particular Canmvas or
Window Hardware and software limitations determine whether and how a particular buffer strategy can be mplemented. These
limnitations are detectible through the capabilities of the GraphicsConficguration used when creating the Canvas of Tindow,

It 15 worth noting that the terms buffer and surface are meant to be synonymous: an area of contiguous memory, etther m wideo
dewicE Memory of i SYStem memaory. hd
Dane

YHL Double Buffering




©J BufferStrategy (Java Platform SE 6) - Mozilla Firefox

File Edit Miew  Histary  Bookmarks  Yahoo!  Toals  Help

‘<'fj - - I\E‘J S |& htkp: ffiava, sun.com)javase)adocs)apifiava awtk fimage Buffer Strategy | ¥ | [ ] [ '| = ]
DLLLETITIE 11 B, Qe O LIIpIE DULLETITNE Vs LIE TGl LOTOTIIOTL, el el clllidT] af elvw's Ll ol SILEIE SICie A DAY feer” a1l LIIETL TIOY RS LILE A
contents to the front (display) i a single step, etther by copying the data or mowng the wdeo pomnter. Mownng the ndeo pomnter
exchanges the buffers so that the first buffer drawn becomes the frong buffer, or what is currently displayed on the dewice; this
15 called page flipping.
Alternatively, the contents of the back buffer can be copied, or Blitted forward in a chain instead of mowing the wideo pointer.
Double buffering:
FTHFEHFAFFIAFTFAN FTHFEHFAFFIAFTFAN
* R —— FU *
[To display] <-—--- * Front B * Show % Back B. ¥ <———- BRendering
* T o * *
FTEFFTAFTFTAFTTS FTEFFTAFTFTAFTTS
Triple buffering:
[TD FTHFEHFAFFIAFTFAN FTHFEHFAFFIAFTFAN FTHFEHFAFFIAFTFAN
display] * T - +—————- P *
4———— % Front B * Zhow * Mid. B. * * Back BE. ¥ «<———-— BRendering
* L — * L R — * *
FEFFEFFTFLAFTFS FEFFEFFTFLAFTFS FEFFEFFTFLAFTFS
Here 1z an example of how buffer strategies can be created and used:
W

Done

YHL
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window.createBufferStrategy(2);

BufferStrategy strategy = window.getBufferStrategy();
Graphics g = strategy.getDrawGraphics();

draw(Q);

g.dispose();

strategy.show();

Double Buffering
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Screen Manager with
BufferStrategy

Double Buffering
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Automatic Document Generation
using Javadoc
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W chap02 - NetBeans IDE 6.0

File Edit Wiew MNavigate Source Refactor BEN[[sM Run Profile  Versioning Tools  Window  Help

Fles — @ = ':E Build Main Project Fi1 |II| E] @
@ Animation java v % Zlean and Build Main Project Shift+F11 ~m
@ Animation$animFrame, clas 0 Set Main Project Configuration ’ b =]
@ AnimationTest1, class Batch Build Main Project., .. i
@ AnimationTestl java ane avadoc for "chapdz" B
@ AnimationTeskz, class
—[d]  AnimationTesk?, java Compile File ' -

| Generate lavadoc For Project T .
@ FullscreenTest. class Repeat Bui ' B d éinimation (compile)
||:’-__$] FullscreenTest, java Stop Build/Fun
@ ImageSpeedTest. class The 3ZcreenManager class manhages initializing and displaving ==
@ ImageSpeedTest. java full screen graphics modes.
@ ImagespeedTest? class */
||f__$] ImageSpeedTestz java public class ScreenManager |
@ ImageTest, class
@ ImageTest. java private GraphicsDevice device;
@ Screentananer, class .
----- ||f__$] ScreenManager . java = juw
@ ScreenManagerfl.class Creates a new ScreenManager object.
@ Simplescresnianager . clas: | */
||f__$] SimplescreeniManager, jave =i public ScreenManager () |
@ SDFftE-'.jE'SS GraphicsEnvironment environment =
o] Spr’?te.]a\-‘a GraphicsEnvironment. getLocglGrapkicsEnvironment |
—[@] SpriteTestl.class device = environment.getDefault3creenlevice():
|d| SpriteTestl.java 5 }
@ SpriteTestz . class
~|&] spriteTestz java fEE
[ﬂ‘@ build . zcrnl L3 LlrJ Feturn=s a lisar naf comnatibhle disnlaw wodes for the .
L. D hs_err_pidz756. 100 w £ -
P | B4 | INS |
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W chap02 - NetBeans IDE 6.0

File Edit Wiew MNavigate Source Refactor  Build Run Profile Versioning Tools  Window  Help

‘Files

40

X

0 0 60 o0 6 0 9 ) ) S O

£

Animation.java
Animation$animFrame, clas
AnimationTestl . class
animationTestl java
AnimationTest2, class
animationTestz java
FullscreenTest. class
FullscreenTest, java
ImagespeedTest.class
ImageSpeedTest. java

TmAanrSnreAdTesE? dava b

|

import
import
import
import
import

f**

<

EE] ScreenManager.java = ] EE] AnimationTest2 java =

Java.
Java.
jawva.
Jjawva.

awt. %

awt . image . Bufferitrategy:

awt . image . Bufferedlmage:
lang.reflect.InvocationTargetException;

Javax.swing.JFrame;

The ZcreenManager class manages initialiszing and displaving

full =screen graphics modes.
ImagespeedTest? class .

| &

| > G4 |INS|

: Output - chap02 - 2D Graphics and Animation (javadoc)

Ll

u> Jawvadoeo:

Eﬂ Created dir: C:hyjungluhecediczZh Jawvabame' chizZsrohdoc

Generating Jawvadoc

Javadoo
Loading
Loading
Loading
Loading
Loading
Loading
Loading
Loading
Loading
Loading
Loading

T a2

execution

Source

Source

Source

sSource

Source

Source

SOource

SOource

SOource

SOource

SOource

file
file
file
file
file
file
file
file
file
file
file

P |

Cohvyungluteceds? Javabaneh chiZsreh Anination. java. - -

Cohyvyunglut eceds ) Javabane chiZsro AninationTestl. java. - .

Cohyvyunglut eceds ) Javabane chiZsro AninationTestz . java. - .

Cohyvyunglut eceds ) Javabane, chiZsroy FullScreenTest . java. - .

Cohyvyunglut eceds ) Javabane chifsroh InageSpeedTest . java. - .

Cohvyanglut eceds i Javabane chifsro’ InageSpeedTest 2. java. - .

Cohyvyunglut eceds ) Javabaneh chiOfsre’ InageTest . java. - .

Cohyvyunglu’ eceds ) Javabaneh chiZsreh Boreentlanager . java. . .

Cohpungluty eced8Eh Javabaneh chlEsreh SinplefcreenManager . java. . .

C:\?unglu\ece462\JavaGame\chDZsrc\Sprite.java..1

Cohvyungluteceds?) Javabaneh chlZsreh BpriteTestl. java. . .

Pl L Y A T

-

1.

|

b

Finizhed building chapl2 - 2D Graphics and Animation (javadoc).

chap0Z - 20 Graphics and Animation (javadoc) | i (=

YHL
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W chap02 - NetBeans IDE 6.0

File Edit Wiew Mavigate Source Refactor Build Run Profile  Versioning Tools  Window  Help
Files 4l = |ﬁz5] ScreenManager.java x ] ||:‘-__’5] AnimationTest2 java = L4 Il E] @
E...Eﬂchaplﬂ 2 1
EI@@ import jawva.awt. ¥ -
@ class-use import java.awt.imadge.Buffer3trategy:
F-T) resources import Jjava.awt.image.BufferedImage; B
------ @ Anirnation, html import java.lang.reflect.InvocationTargetException;
------ @ Anirmation, &nirmFranme, import Jjavax.swing.JFrame;
------ @ animationTestl bkl
...... [ animationTestz,html o
------ [ FullscresnTest,htmi The ScreenManager class manages initializing and displaving -
------ [@] ImagespesdTest.html full screen graphics modes.
------ @ ImagespeedTestz, htm L
------ @ ImageTest, htrl — public class ScreenManager |
------ @ ScreenManager. hkml
------ @ SimpleScreentanager. private GraphicsDevice device;
------ @ Sprite. bkl -
...... [@] spriteTest1,html = fEE
------ [ spriteTestz. html Creates a new ScreenManager ohiject.
------ @ allclasses-Frame. html L w
------ @ allclasses-noframe. htre =] public ScreenManager (] |
------ @ constant-values, html GraphicsEnvironment envirohnment =
...... @ deprecated-lisk, bkl GraphicsEnvironment . getLocglGraphicsEnvrironment |
------ [ help-doc,html device = environment.getbefaultScreenlevice():
------ @ indez, bkl = h
------ @ indezc-all, hkml
------ @ overview-tree, html |_|T_| fEE
______ @ pa,:kage-Frame,html Return=s a list nf comhnatibhle dAisnlaw mndes for the Z
...... [Y package-list b, £ :
p | 3 B4 | INS |
YHL Double Buffering
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W chap02 - NetBeans IDE 6.0

File Edit Wiew MNavigate Source Refactor  Build Run Profile Versioning Tools  Window  Help

Files dl = ES] ScreenManager.java x ] ES] AnimationTest2 java = |II| E] @
5---@ﬁchapuz A % import java.awt.*: 2w
El'"@ﬁdﬂ': import Javax.swing. Imagelcon: -
-0 class-use
#-0) resources public class AnimationTest? |
------ @ Anirnation. bkl
------ @ Anirmation. fAnirmFrame, public static void medirn(String args[]) —
------ @ AnimationTesk1 . html AnimationTest:Z test = new AnimationTesti (] : B
------ @ AnimationTest2 , hkml test.runi(): B
------ E‘] FullscreenTest, hitml !
------ [€] ImageSpeedTest.htm private static final DisplayMode POSSIELE MODES[] = { =
------ @ ImagespeadTestZ, htm new DisplayMode (300, 600, 32, 0), B
------ @ ImageTest. hkml 5 new DisplayMode (500, 600, 24, 0),
""" [@] M DisplayMade (500, 600, 16, O, -
------ [ simpleScres d PisplavMode (640, 430, 32, 00, B
. L =1h)
------ E‘] Sprike, bl '| DisplayMode (640, 450, Z4, 0], B
------ [ spriteTest1| FunFie DisplayMode (640, 4850, 16, 0)
...... @ SpriteTest? Cebug File
------ @ allclasses-fr|  Cys P ztatic final long DEMQ TIME = 50000;
------ @ allclasses-nd  Local Hiskary P ScresnManager sScreen; —
------ @ constant-wvz cuk ChEl4% Image bolmadge: —
...... [ deprecated Capy Chrle Animation anim;
------ % hielp-doc. bt Paste
------ inde, bkl i
| . Delete 0id loadImages () |
------ @ inde-all. bk oad images N
. Rename...
------ [@] overview-tr age = loadImage ("images/background. Jpg™);
------ @ package-frz Save As Template... = nlawerl = lnadTwmame(Timare=s/nlaver1 _ nn™) - b
------ |_"'| package-isy  Tools Y =
L Properties

YHL Double Buffering



©J ScreenManager - Mozilla Firefox

File Edit Miew  Histary  Bookmarks  Yahoo!  Toals  Help
- - @] E ||_| File: /i1 fyunglufeced6z lavazamechizsrcf docfScreenianager, html |‘| [}] '*| H\]
A
Package [MEEE] Use Tree Deprecated Index Help 3
FPREY CLASS MNEXT CLASS FRAMES MO FRAMES All Classes
SUMMARY: NESTED | FIELD | CONSTRE | METHOLD DETAIL: FIELD | CONSTE | METHOL:
4 /
Class ScreenManager
Java. lang. Obhject
LScreenHa.nager
public class ScreenManager
extends Chiject
The Screenhlanager class manages iitializing and displaving full screen graphics modes.
Field Summary
private | gevice
GraphiczDevice
Constructor Summary
T wy ] DN~ e F v
[one

Double Buffering
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©J ScreenManager - Mozilla Firefox

File Edit Miew  Histary  Bookmarks  Yahoo!  Toals  Help

- - @ ﬁ L1 File: i fvunglufeced62i avaGame/choZsre/docjScreenManager htmla | = | [ '
ScreenManager [ )

Creates a new Screenldanager object.

Method Summary

Bufferedinage | greateCompatibleImage (int w, int h, int transparancy)
Creates an tnage compattble with the current display.

bhoolean | gj epl ayModesMatch (DisplayMode model, DisplayMode modez)
Deterrnines if two display modes "match".

DisplayMode | FindFirstCompatibleMode (DisplayMode[] modes)
Eeturns the first compatible mode m a hst of modes.

DisplayMode[ ] {getCompatibleDisplayModes [ ]
Eeturns a st of compatible display modes for the default desnce on the system.

DizplayMode | et CurrentDisplaytode ||
Eeturns the current display mode.

JFrane | getFullScreenWindow |
Eeturns the window currently used in full screen mode.

GraphicszZl | yetBraphics ()
Zets the graphics context for the display.

int|getHeight (]

Done

YHL

Double Buffering
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& Java - chap02/ch02src/ScreenManager. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

m ScreenManager.java oo m AnimationTest2, java

I
“import
import
import
import
import

—f?f?f

Java.
Java.
Java.
Java.

awt. *;

awt ., image . Buffer3trategy:

awt ., image . BufferedImadge;

lang.reflect. InvocationTargetException:

Javax.swing.JFrame:

The ZcreenManager olaszs manages initializing and displaving
full screen graphics modes=.

w

public class SoreenManager |

private Graphicshevice device;

= ll."?r?r

Creates a new ScreenManager object.

*
= public ScresenManager () |
GraphicsEnvironment environment =
GraphicsEnvironment . getLocalGraphicsErvironment () ;
device = environment.getDefaulticreenbevice() ;
'
= l,.-'-.Hr

Feturnz a lizt of compatible display modes for the
default device on the system.

wf

ki

Witable Smart Insert 1:1

[%

YHL

Double Buffering
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& Java - chap02/ch02src/ScreenManager. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

m ScreenManager.java oo m AnimationTest2, java
w
= public DizplavyMode[] getCompatiblelisplayvModez()] {
return device.getDizplavyModes() :

= l,.-'ww
Feturn=s the first compatible mode in a list of modes=.
Feturnz null if no modez are compatible.
wf
= public DizplavyMode findFirstCompatibleMode |
DizplavMode modes[]) |
DizplavMode goodModes[] = device.getDisplavyModes():
for (int i = 0; i < modes. length; i++) {
for (int j = 0; j < goodModes. length; J++) {
if [(displayModesMatch(modes[1i], goodMode=s[3]))
return modes[1i]:

'

return nuall:;

= II."##
Feturn= the current display mode.
w
= public DisplayMode getCurrentDisplayMode() |
return device.getDisplayHndei]ﬂ

* writable Smart Insert 54 1 40

{

[%

YHL Double Buffering
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& Java - chap02/ch02src/ScreenManager. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

m ScreenManager.java o m AnimakionTest2, java
5 lI." Tw
Determine=zs if two display modes "match™. Two display
modes match if they have the =ame resolution, bit depth,
and refrezsh rate. The bhit depth is ighnored if one of the
modes has a bit depth of DisplayMode.BIT DEPTH MULTI.
Likewi=ze, the refrezsh rate iz ignored if one of the
modes has a refresh rate of
DisplayMode.REFRESH RATE UNEIICTL.
wf
= public boolean dizplayvModesMatchi(DizplayMode model,
DizplavMode modeZ)] |
if [(mwodel.getWidth() '= moded.getWidthi() ||
model.getHeight (1 '= mode.getHeight (1)
return false;

'

if (mwodel.getBitDepth() != DisplayMode.BIT DEPTH MULTT £&
modes .getBitDepthi) != DisplayMode.BIT DEPTH MULTT £&
model.getBithepth(] !'= modes.getBitDepthi)l) {

return false:;

if [(model.getRefreshRate()] !'=
DisplayMode.REFEEZH RATE UNENOWH L&
modes . getRefreshRate|) !=
DisplayMode.REFEEZH RATE UNENOWH &&
model.getRefreshRate ()] !'= modes.getRefreshRate()l) |
return false;

* writable Smart Insert 53 : 49

[%

YHL Double Buffering
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& Java - chap02/ch02src/ScreenManager. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

m ScreenManager.java oo m AnimationTest2, java = 0O

return true:;

= .'"I T
Enters full =screen mode and changes the display mode.
If the specified display mode is null or not compatible
with thi=s dewvice, or if the display mode cannot he
changed on this system, the current display mode iz used.
~h*
The display uses a Buffer3trategy with 2 buffers.
wf
= public void setFullScreen(DisplavyMode displayMode)] |
final JFrame frame = new JFrame () :
frame.setbefaultClosedperation(JFrame. EXIT ON CLOSE] ;
frame.setUndecorated |true) ;
frame.zetIgnoreRepaint (true) ;
frame.setResizable (false) ;

device.setFull3creenWindow (frame) ;

if [displayMode !'= null £&
device.isDhisplayChange3upported()] |
try {
device.zetbizplayMode (displayHaode) ;
+ catch [(IllegallirqumentException ex) |
h
Af fix for mac oS X
frame.zet3ice(dizplayHode.getWidth() ,

[%

* writable Smart Insert 83 26

YHL Double Buffering



& Java - chap02/ch02src/ScreenManager. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

m ScreenManager.java oo m AnimationTest2, java
/¢ avoid potential deadlock in 1.4.1 02

try |
= Eventioneue . invokedndizl & (new Runnable () {

= public void runi() {
frame.createbufferitrategy(2) ;

Pl
} catoch [(InterruptedException ex) |

A4 dignore

} catoch [(InvocationTargetException ex) |
A4 diognore

h

= II."##
Fets the graphics context for the display. The
GoreenManager uses double buffering, so applications must

call update (] to show any graphics drawn.
<p
The application must dispose of the graphics object.
L
= public Graphics2D getGraphics() |
Window window = device.getFullZcreenWindaow() ;
if (window '= mmll) ¢

Euffer3trategy strategy = window.getBufferItrategy();
return [(GraphicsZD) strategy.getDrawGraphics();
} else |

* writable Smart Insert 112 32

[%

YHL Double Buffering
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& Java - chap02/ch02src/ScreenManager. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

m ScreenManager.java oo m AnimationTest2, java = 0O
} else {] ~
return null:;
¥
¥
= .'"l T
Tpdatez the displavy.
wf
= public void update() |
Window window = device.getFullZcreenWindow()
if [(window '= null) {
BufferStrategy strategy = window.getBufferStrategy ()
if [!strategy.contentsLost())] {
strategy.show(] ;
h
h
A4 Bvyne the display on some systems.
A/ lon Linux, this fixes event gqueue problems)
Toolkit. getDefaultToolkit() .aync();
b
= lI." T
Beturn=s the window currently used in full screen mode.
Feturn= null if the device iz not in full =creen mode.
w
= public JFrame getFull3creenWindow(] 1
return [(JFrame) device.getFullZcreenWindow () ;
I <
|

* writable Smart Insert 143 17

YHL Double Buffering
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& Java - chap02/ch02src/ScreenManager. java - Eclipse SDK

File Edit

Source  Refactor  Mawvigake Search  Project Run Window  Help

m ScreenManager.java oo m AnimationTest2, java

ki

II."*#
Feturn= the width of the window currently used in full
soreen mode. Returns 0O if the dewvice i=s not in full
soreen mode.
wf
public int getWidthi()
Window window = device.getFull3creenWindow()
if (window '= null) ¢
return window.getWidthi) :
}oelse |
return 0O;

II."##
Feturn= the height of the window currently used in full
soreen mode. Beturns 0 1if the device iz not in full
soreen mode.
*f
public int getHeight (] |
Window window = device.getFull3creenWindowi) ;
if (window '= nmll)
return window.getHeight () ;
} else |
return 0O;

Witable Smart Insert 173:59

[£

YHL
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& Java - chap02/ch02src/ScreenManager. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

m ScreenManager.java oo m AnimationTest2, java = 0O
B F
= lI." T

Bestores the =screen's display mode.

wf
= public void restoreloreen() |
Window window = device.getFullaoereenlindow()
if [(window '= null) ¢
window.dispose|)
h
device.setFull3creenWindow (null) ;
*
= l,.-'-.Hr
Createz an imadge compatible with the current display.
w

= public BEufferedImage createcCompatiblelmage(int w, int h,
int transparancy)
Window window = device.getFullZcreenWindow () ;
if (window '= nmull) ¢
GraphicsConfiguration go =
window.getGraphicsConfiguration() ;
return go.createCompatiblelmage (W, h, transparancy);
}
return null:;

=]

* writable Smart Insert 173 59
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©) Yolatilelmage (Java Platform SE 6) - Mozilla Firefox

File Edit Miew  Histary  Bookmarks  Yahoo!  Toals  Help

<E| - - @ S |& http:,l',l'java.sun.n:u:um,l'javase,l'E-,l'u:h:ucs,l'api,l'java,l'awt,l'image,l"u'u:ulatilelmage.I'| ‘| [}] "'| ”\]

-
Overview Package [JfTx]Use Tree Deprecated Index Help Javar™ Plaform
PREV CLASS NEXT CLASS FRAMES NO FRAMES All Classes Standard Ed. 6
SUMMARY: MESTED | FIELD | CONSTR | METHOD DETAIL: FIELD | COMNSTR | METHOD

java.awt.lmage

Images may be stored in
Class VolatileImage

volatile memory for
ava.lang.Object performance reasons.

L java. awt. image.VolatileImage

All ITmplemented Interfaces:
Trangparency

puklic abstract class VolatileImage
extends Image
implements Transparency

[£

<

Done

YHL Double Buffering
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AnimationTest2
Using ScreenManager
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Using ScreenManager

POSSIBLE MODES: an array of different DisplayMode

create ScreenManager

findFirstCompatibleMode(POSSIBLE _MODES)

setFullScreen(displayMode)

getGraphics
| draw

animationLoop

dispose
update

YHL Double Buffering
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& Java - chap02/ch02src/AnimationTest2.java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

m ScreenManager . java m &nimationTest2 java &4 = 0O

“import Java.awt.*: ~
import javax.swing. Imagelcon:

public class AhimationTesti |

= public static void main(3tring args[]) 1
AnimationTestZ test = new AnimationTestzZ ():
test.runi()

h

= private static final DisplayMode DOSSTIELE MODES[] =
new DisplavyMode (300, s00, 32, 01,
new DisplavyMode (300, s00, 24, 0],
new DisplavyMode (300, &00, 1&, 01,
new DisplavyMode (640, 430, 32, 01,
new DisplayMode (640, 430, 24, 0,
new DisplayMode (640, 430, 1&6, 0O)

Y

private static final long DEMO TTME = 50000;
private ScreenManager screen;

private Image bglmage:

private Animation anim;

= public void loadImages() |
A4 load images
bglmage = loadImage"images/bhackground. jpg™) ;
Image playerl = loadImage ("images/playerl.png™);
Image player:z = loadImage ("images/playersZ.png™):;
Image playerd = loadImage ("images/playerd.png™);

|1

i writable Smart Insert | 311
YHL Double Buffering




& Java - chap02/ch02src/AnimationTest2.java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

m ScreenManager . java m &nimationTest2 java &4 = 0O

J/ opreate animation ~
anim = new Animationi):

anim.addFrame (playerl, Z50);

anim.addFrame (playerz, 150);

anim.addFrame (playerl, 150);

anim.addFrame (playerz, 150);

anim.addFrame (player3, Z00);

anim.addFrame (playerz, 150);

= private Imwage loadImage (String f£fileMame) |
return new Imagelcon(filelNasgne) . getImage() !

= public void runi() {

soreen = new ScreenManager ()

try {
DizplayMode displayMode =

gcreen. findFirstCompatiblelode (POSSTELE MODES) ;

soereen.setFull3creen(displayMode)
loadImagesi) ;
animationLoop() ;

y finally
Icreehn.restore3creen|) ;

= public void animationLoop() |

|1

T Writable Smart Insert | 27 : 57
YHL Double Buffering




& Java - chap02/ch02src/AnimationTest2.java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

m ScreenManager . java m &nimationTest2 java &4 = 0O
- public void animationLoop() | ~
long startTime = 3ystem. currentTimeMillis();
long currTime = startTime:

while (currTime - startTime < DEMO TTME)
long elapzedTime =
ayatem. currentTimeMillis() - currTime:
currTime += elapzedTime:

A update animation
atim.update (elapsedTime)

A4 draw and update screen
Graphics2D g = screen.getGraphics():
drawig) :

g.dispose|):

soreen.update ()

/¢ take a nap
try {
Thread.sleep(20) ;
¥ catch [(InterruptedException ex)

3

'

= public void draw(Graphics o) ﬂ

[%

T Writable Smart Insert | 8435
YHL Double Buffering
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& Java - chap02/ch02src/AnimationTest2.java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

m ScreenManager . java m &nimationTest2 java &4 = 0O

A4 update animation
atim.update (elapsedTime)

A4 draw and update scoreen
Graphics2D g = screen.getGraphicsi():
drawig) »

g.dizpozel] :

soreen.update ()

/¢ take a nap
try {
Thread.slesep(20) ;
} catch [(InterruptedException ex) |

}
}
= public void draw(Graphics o) ﬂ
A draw hackoground

g.dravimage (bglmage, 0O, 0, nuall);

Af draw image
g.dravimage (anim.getIimage (), 0, 0, nuall);

<

* writable Smart Insert 84 1 35
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& Java - chap02/ch02src/Sprite. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

m Sprite.java &0 m SpriteTestl java

import java.awt. Image:
public class 3prite

private Animation anim;

Af position |[[pixels)

private float x;

private float v

A welocity (pixels per millisecond)
private float dx:

private float dv:

= II."##
Creates a new Sprite object with the specified Animation.
w/
= public Sprite(binimation anim]
this.anim = anim;

= l.."#*
Tpdate=s this Sprite's Animation and its position based
on the welocity.
L
= public void update (long elap=zsedTime) |
¥ += dx ¥ elapsedTime;
v += dy ¥ elapsedTime:;
anhim. update (elapzedTime) ;

ki Writable Smart Insert | 6125

[£
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& Java - chap02/ch02src/Sprite. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

-

[J] sprite. java 23 [J] SpriteTestl java 1 = B8

- .-"'** F

Fetz this 3prite's current x pozition.
*f
= public float getX() {
return x:

= II."W#
Fetz this Jprite's current ¥ pozition.
wf
= public float oget¥Ti() {
return ¥v:

= ll."?r?r

ZJets this 3prite's current x position.

*
= public void seti|(float =) {
this.x = x;
b
= II."##
Zets this 3prite's current ¥ position.
wf

= public void =set¥ (float v)
this.y = ¥vi!

[£

ki Writable Smart Insert | 6125
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& Java - chap02/ch02src/Sprite. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

m Sprite.java &0 m SpriteTestl java = 0O
- .-"' * % s
Fetz this 3prite's width, based on the szize of the )
current imadge.
wf
= public int getWidthi(]
return anim.getImadge () .getWidch (nall) ;

= l,.-'ww
etz this Z3prite'zs height, based on the =zize of the
Current imaoe.
wf
= public int getHeight() {
return anim.getImage () .getHeight (nall) ;

= II."##
Fets the horizontal welocity of this Sprite in pixels
per millisecond.
*f
= public float gectWVelocityE () { —
return d=;

- l,.-'-.Hr
etz the wvertical welocity of thiz Sprite in pixels
per millizecond.

wf

[£

T Writable Smart Insert | 6125
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& Java - chap02/ch02src/Sprite. java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

m Sprite.java &0 m SpriteTestl java = 0O

= public float getVelocity¥i() | A
return dy:

= lI."'.’q.".’..'
Zets the horizontal welocity of this Sprite in pixels
per millisecond.
w/
= public void setVelocityX(float dx) |
this.dx = dx:

= l,.-'-.Hr
Jetz the wertical welocity of this Sprite in pixels
per millizecond.
w
= public void setVelocity¥ (Eloat dv) |
this.dy = dy;

= II."*#
Fets this 3prite's current image.
*
= public Image getlmage () |
return anim.getImage() ;

<

T Writable Smart Insert | 6125
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& Java - chap02/ch02src/SpriteTest1.java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

m Sprite.java m SpriteTestl.java &2 = 0O

import java.awt.*;h ~

public class 3priteTestl |

= public static void main(3tring args[]) 1
SJpriteTestl test = new SpriteTestl():
test.runi) )

= private static final DisplayMode DOSSTIELE MODES[] =
new DisplavyMode (300, s00, 32, 01,
new DisplavyMode (300, s00, 24, 0],
new DisplavyMode (300, &00, 1&, 01,
new DisplavyMode (640, 430, 32, 01,
new DisplayMode (640, 430, 24, 0,
new DisplayMode (640, 430, 1&6, 0O)
Y

private static final long DEMO TTME = 10000;

private ScreenManager =screen;
private Image bglmage:
private Sprite sprite;

= public void loadImagesi()] |
A4 load images
boglmage = loadImage"images/bhackground. jpg™)
Image playerl = loadImage ("images/playerl.png™);

|1

T Writable Smart Insert | 1:19
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& Java - chap02/ch02src/SpriteTest1.java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

m Sprite.java m SpriteTestl.java &2 = 0O

ff oreate sprite

Animation ahim = new Animationi):
anim.addFrame (playerl, Z50);
anim.addFrame (playerz, 150);
anim.addFrame (playerl, 150);
anim.addFrame (playerz, 150);
anim.addFrame (players, Z00);
anim.addFrame (playerz, 150);
Sprite = new 3prite(anim):

A4 atart the sprite off woving dowhn and to the right
sprite.zetVelocityX(0.2£); =
sprite.zetVelocityY(0.2£);

= private Image loadImage (3tring f£ileMame) |
return new Imagelcon(fileNamne) .getImage()

= public void runi() {
Foreen = new JcreenManhager () ;
try {
DizplayvHode displayMode =
soreen.findFirstCompatiblelode (POSSTELE MODES) ;
goreen.setFullicreenidisplaylode) ;

|1

T Writable Smart Insert | 1:19
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& Java - chap02/ch02src/SpriteTest1.java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

m Sprite.java m SpriteTestl.java &2

screen.setFull3creenidisplaylode) ;
loadImages () ;
animationLoop() ;
¥
finally !
sCcreen.restoreicreenti) ;

= public void animationLoop() |
long startTime = 3yvstem. currentTimeMilliszs():
long currTime = startTime:

while (currTime - startTime < DEMO TTME) |
long elapsedTime =
Svstem. currentTimeMillis() - currTime;
currTime 4= elapsedTime:

£/ update the sprites
update (elapsedTime) ;

/¢ draw and update the screen
Graphics2D g = screen.getGraphic=() ;!
drawidg) ;

g.disposel()

Foreen. update () ;

* writable Smart Insert 1!
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& Java - chap02/ch02src/SpriteTest1.java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

m Sprite.java m SpriteTestl.java &2

ff take a nap
try |
Thread.sleep(20);
¥
catch [InterruptedException ex) { @

= public void update (long elapsedTime) |
A4 check sprite hounds
if (sprite.getX() < 0 {
sprite.zetVelocityX (Math. gbs (sprite.getVelocicyX () 1)
h
else if (sprite.geti|)] + sprite.getWidthi) >=
soreen.getWideh() )

sprite.setVelocityX |(-Math. abs (sprite.getVelocicyi() ) )
b
if (sprite.getc¥(] < 0O) {
sprite.setVelocityY (Math. abs (sprite.getVelocity¥i() ) ) ;
'
el=se if (sprite.get¥() + =sprite.getHeight (] >=
zoreen.getHeight () )

gprite.getVelocityY (-Math. gbs (sprite.getVelocity¥ ()1}

* writable Smart Insert 1:19
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& Java - chap02/ch02src/SpriteTest1.java - Eclipse SDK

File Edit Source FRefackor Mawigate Search  Project Run wWindow  Help

m Sprite.java m SpriteTestl.java &2 = 0O
: 2
if (aprite.get¥() < 01 {

sprite.zsetVelocityY (Math. gks (sprite.getVelooicy¥ ()10
h
el=ze if (sprite.get¥() + sprite.getHeight (] ==
soreen.getHeight ()]
i
sprite.setVelocityY (-Math. gbs (sprite.getVelocity¥ ()1
h
A/ update sprite
sprite.update (elapsedTime) ;
}
= public void drawi(Graphics o) 1
A draw background
g.drawlmage (bglage, 0O, 0O, nuall);
A draw zprite
g.dravlmage (sprite.getImage () ,
Hath.roundisprite.getZ() ),
Hath.roundisprite.get¥ ()],
nall) ;
}
}
v
|
nki Witable Smatt Insert 1:19
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Unified Modeling Language UML

e why to model?
— abstraction, ignore details, or multiple levels of details
— 1dentify participating objects
— communicate with people
— use tools to generate code, check correctness ...

e why UML?
— language independent
— platform independent
— International standard
— expressive (state, sequence, time, interface ...)
— tool rich (UML — code, code —» UML ...)

YHL UML



) Why Model With UML? - Mozilla Firefox =] %]

File

Edit  Wiew  History Bookmarks  Y¥ahoo!  Tools  Help {:}

¢ - l$ - @ L(/_“:J ﬁ |m bkt f ey netbeans, org fkby S5 uml-whey-model, bkl |T| P] |*|G|:u:ugle |L\§]

Home

HOME / Docs & Support NetBeaﬂs.E

Why Model With UML?

Contributed by Kris Richards and Cindy Castilio, maintained by Cindy Castilio

FRINTH

fast Updated: June 2007

Abstract

The purpose of the Unified Modeling Language (hereinafter referred to as UML) is to p
a language-independent and platform independent modeling notation. UML tools are
versatile as the UML is foundational. This article serves as a primer for the basic conce
UML while providing an understanding of the purposes of modeling. It is not meant
how-to manual, but links are provided, where appropriate, to take you to well-execut

tutorials to illustrate the steps on how to use the UML features offered in the NetBean,
| o

YHL

UML



Juml: netbeans.org : UML Modeling - Mozilla Firefox

File

Edit  Wiew  History Bookmarks  Y¥ahoo!  Tools  Help

G

- $ - @ @ @ |ﬁ httpeffuml. netbeans, orgf

HOME = Community = Projects = uml

<

NetBeans UML® Project

The UML Modeling project provides UML modeling features to the
MetBeans IDE. UML modeling allows analysts and designers to design
applications using a standard modeling language. Developers are then
able to generate source code from the UML model and update the
model from changes made in their source code.

What's New

The UML team is in active development for MetBeans 6.1.next. See
the UML developer wiki for the latest information.

For UML Users

If wou are an UML user and want to learn more about the UML modules
and download full releases for Windows, Linus, or Solaris, please wisit

the product page.

LIsernames.

assword:

Login

Forgot your password?

uml
* ML Home

* Project Home

7 UML Wiki

-

FEoadmap

> FAQ

| Daone
YHL

UML



UML Example in Netbeans



W New Project

[

Steps Choose Project

1. Choose Project Cakegories: Projecks:

o it . | .uj Jawva

..... .@ Web

----- IC7) Enterprise

..... 1231 Mobility

..... @ ML

..... {a Fubey

..... ) Cjc++

----- L) MetBeans Modules

Samples

Descripkion:

< Bach Mext = Einish [ Zancel ][ Help ]

YHL UML



® New Project

Steps Choose Project

1. Choose Project Categaries: Projects:
2o S I% IUML Bank App Sample

[>

o .@ Jawva

H-107) Web

----- ) Web Services

----- L) Enterprise

#-1C3) Mohility

..... o

----- L) Identity Blueprints

..... .@ by

) CICH+

b ) MetBeans Modules v

Descripkion:
Sample application that shows how to reverse engineer the source code of an existing Java application inko a LML
Modeling project.

Bacl Einish Cancel H Help J

YHL UML



¥ New Project

Steps Name and Location

1. Choose Project
2.  Mame and Location Java Project Mame: | IMLBankAppSample |

Projects Location: |C:'l,~;.-'unglu'l,java | [ Browse. ..

Java Project Folder: | Cvunglutjaval UMLEankappSample |

1ML Project Mame: | MLBankapp3ample-Model |

1ML Project Folder: | Ciwunglutjaval UMLEankappSample-Model |

Mext = Finish ][ Cancel J[ Help ]

YHL UML



¥ UMLBankAppSample - NetBeans IDE 6.0

File Edik “iew MNavigate Source Refactor

' Projects 40 x| |[]README x|

=8N IMLBankAppSample

|_‘—:|1:E| Source Packages
= bankpack
|| Baccount java

EEI] Il-"2‘?"E=enrd»z.ﬂl.n:u:u:u_lnI:.j.zn-'a
—|&| ®Checking. java
EEI] Il-"3'°"|-|isI:|:-r~;.-'.jen.fa
| Prain, java
EE] %Dﬂ\-‘aihbhFundSExtEp
[ BPlatinum. java
| PRaving. java
=g Libraries

- IDK 1.5 (Default)
=i UMLEankappSample-Model
E@ Model
: bankpack,
java

boolzan
double
ink
Obiject
Skring
-EE void
----- Diagrams
- ¥H| Imported Elements

- i

Build Rum Profile  Versioning Tools  Window  Help

UML Modeling Module: Bank ipp Sample ~

This docwment is a quick overwview for the UML Bank Lpp sammple. 1
prrojects included in the samnple are prowided as a means of introc
to the Fewverse Engineering feature of the NetEBeans 5.5, UNL Model
sample Java project has a default name of UMLBanklippIample and tl
haz the default namme of THLEankippSample-Model. The sample Java t
engineered to generate the sample THL Modeling project and itz el

To open the sample UHL Modeling project:

1) In the IDE'=s Projects window, navigate to the sample UML proje—
If wou used the default project name walues, the UHL Hodeling
be UMLEankippSsmple-Model.

2] Expand the THLEankippSample-Model > Model > bankpack node.
The elements displayed under this node were generated using tl
source files wou cahn find under the UMLEBanklppSample > Jource
nade.

3] Expand the UMLEBankippSample-Model > bankpack > Bankicocount noc

Hotice the Attributes, Operations, and Relationship nodes that
artribmtera. nneratinnm=a. anld relatinn=ahins in the HHHkﬂI"‘.I"‘.I‘H]T‘l‘I’.."!

< | >

1:1 |1m5|

YHL
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What Does a Model Say?

 relationships among objects
— which objects participate in an activity
— actions and interfaces
— transitions of attributes

e seguence of actions

e specialization, composition, ownership

e quantities

e |In addition, one critical value of a model is to help a
developer think before doing.

YHL UML



YHL

Modeling a Bank

objects:

— people: customers, tellers, bank managers, loan evaluators,
ATM maintainers ...

— data: accounts

— properties: branch offices, ATM machines, furniture ...
actions: deposit, withdraw, apply for loans, approve or reject
applications, collect money from ATM ...

relationships among objects

— customer can deposit, withdraw cash, or talk to teller

— customer cannot talk to ATM maintainer

— ATM maintainer cannot approve or reject loan applications
— ATM can accept deposit; desk cannot ...

UML

11



W NetBeans IDE 6.0

File Edit

Wiew Mawvigate Source Refactor  Build Rum Profile  Mersioning

Tools  Window  Help

:Projects dl =

=iy UMLProjectt
@ Model

|2 Diagrams

Irnported Eler

@, lUse Case Diagram 1 xl

(DIEO

:Palette

I =

e

customer\\

ROQ @ S EE S o v & Q By By G

deposit

[ £

I=I Basic
() Use Case

[ Package

% &ckar

E_, Include

[E, Extend

& Generalization

3']‘ Association

=l Dependencies
_@_, Dependency

[#, realize
_I,'_I_._[I_} sage
E"_, Permissiaon

EJ_, Abstraction
=| Commenks
[5 Comment

=T Link Comment

YHL

UML
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W NetBeans IDE 6.0

File Edit Wiew MNavigate Source Refactor  Build Run Profile Versioning Tools  Window  Help
:Projects dl = @, IJse Case Diagram 1 xl@, IUse Case Diagram 2 xl |II|E]@ :Palette Ik =
- UM.Project! hOFQ S ) & Hy o0 v| & Q |Fy By TF B & |2 Basic
@ Model = () Use Case
22 Diagrams |||} Package
¥ Imported El
[+ rnporked Eler % actor
E_, Include
reject loan application E Extend
-4

L |

>

T~

loan evaluator

reject loan application

[ £

& Generalization

3']‘ Association

=l Dependencies
_@_, Dependency

[#, realize
_I,'_I_._[I_} sage
E"_, Permissiaon

EJ_, Abstraction
=| Commenks
[5 Comment

=T Link Comment

Aszsocigtion saved.

YHL
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Model States and Transitions

 Many objects' behaviors depend on the values (i.e.
state) of the objects' attributes.
— age = vote
— account balance = withdraw
— available credit = purchase

* Objects' behaviors often follow strict orders based on the
transitions of the attributes.
— vending machine must accept payment before returning changes
— customer must open an account before withdrawing money
— a user must enter the password before checking email
— a bank customer must insert the ATM card and enter PIN before
deposit

YHL UML 14



W NetBeans IDE 6.0

File Edit Wiew MNavigate Source Refactor  Build Run Profile Versioning Tools  Window  Help

:Projects dl = ..ml ] @, Use Case Diagram 2 = ] @ State Diagram 1 xl EZ| E] @ :Palette I =
S et [y | Q1 @, & @) B @ B B Bl v|@ Q B By | TR
#- {2 Modsl = = Simple State

Diagrams | | = state Transition

Imparkted Eler .
&l e insert ATM card O Initial State

(@) Final State

W @ aborted Final State

'=€>[| Yertical Join/Merge

enter PIN &2 Horizonkal JoinMerge

[~ Composite State
=) Choice Pseudo State
Incaorrect (H) Shallow History State

.ﬂﬁl Deep History Skake

correct
| Enkry Paoint State

enter withdrawl @) Junction State

amount [ submachine State
b = Dependencies

..@_} Cependency E‘L Realize
W finished

M_} Usage E‘L Petrmissian

p
i =A E ,
dispense money} Q) LAl Abstraction

= Commenkts

[ Camment =7 Link Comment

54

£ | 3] ] >

finizshed saved.
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Sequence of Actions

o State diagrams do not express the objects involved.

 For example, the previous diagram does not specify the
necessity of a customer and an ATM machine.

* In fact, three objects are involved
— customer
— ATM

— account (and the balance)

YHL UML 16



W NetBeans IDE 6.0

YHL

File Edit Wiew MNavigate Source Refactor  Build Run Profile Versioning Tools  Window  Help
:Projects dl = ..ml HE Class Diagram 1 = ] E Class Diagram 2 = ] Sequence Diagram 1 x] m_” E] @ :Palette I =
i UMLProjectt e | — i
= UMLProjec k| OFQ & Q B & Sy Koo v @& Q Ky &y Y R || = basic
- (%] Madel L Lifeline
B Diagrams [ customer | [ _am | L
#-[ 5 Class Dia a7
E Class Dia |LIMLF‘ru:uject1::Sequenu:e Diagram 1::5equence Diagram 1
- s ; . T Asynch M
H @ equenFE - Customer - ATM - Account ,_. synchronous Messa
% Skate Dia | T Create Message
Ilse Case |
H [E Message To Self
#-[i0 Use Case _ | | T
S8 Imported Eler insert card : _ |
| retrieve record E% Drestroy Lifeline
| 1 -
! | Combined Fragment
i
i .- return record =l Comments
| | [5 Comment
i
i
_L‘_rl_f'5|9§§1; PIN | | =7 Link Comment
enter PIN |
T ——
i
: |
RPN |
| | | v
L AN
UML
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W NetBeans IDE 6.0

File Edit Wiew MNavigate Source Refactor  Build Run Profile Versioning Tools  Window  Help

:Projects dl = ..m2 ]@ State Diagram 1 = ] E Class Diagram 1 x] EZ| E] @ :Palette I =
;‘L:q:g:“ k|0 G @ & QB & Sy oo v|€ & Ky Fy H %B;:z —
~
) Diagrams . | | HO Interface
% g‘:z E'i:ggrr:rr: 11 BankAccount 3 Package
@. lze Case Diagram 1 Attributes :I Callaboration Lifeline
|59 Use Case Diagram 2 private int balance [E] Enumeration
Imported Elements private String name 7] Nade
. Operations . Datakype
public BankAccount{ String nam ) (L) Artact
fAliased
[ Utility Class
;% ackar 1
CD f;-\- 3eneralization
Attributes -~[= Implementation
private float rate £ Mested Link
private Date matureDate —| | = Robustness
PheirenL H) Boundary Class
public CD( float r, Date d ) &) Control Class

() Entity Class

= dependencies

..@_} Dependency E‘L Realize

..[L_I]_} Isage E"_} Permizsion

4 |3 | » A, abstrartion b

Class Diagram 1 saved.
YHL UML
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W NetBeans IDE 6.0
File Edit

Wiews Mawvigate Source Refactor

Buld Rum  Profile

Versioning  Tools

Window  Help

:Projects ] =

o 2 ] | State Diagram 1 = ] |2 Class Diagram 1 = I | & Class Diagram 2 * xl

ALProjectl

| Model

| Diagrams

E Class Diagrarn 1

& Class Diagram 2

@ State Diagrarn 1

Eﬂ Ilse Case Diagram 1

Eﬂ Use Case Diagram 2
Imported Elements

/(=[]

:Palette 1]

=

h|OE QS QA EE S o

v @ Qs

Employee

Aftributes
private String name

emplaoy

Corporation

Qperations

public Employee( )

*

Aftributes

private String headQuarter

Operations
public Corporation( )

[ £

=/ Robustness
H_) Boundary Class

(&) Control Class
Q Enkity Class

=l Dependencies

_@_} Dependency
[, realize

__[U_]_} Isage

E"_} Permission
18, abstraction

= Templates
=] Template Class

[ Derivation Classif

----- Detivation Edge
|- Association
j':l‘ Association

§|I,__|‘ Campaosition
jﬁ Mavigable Compo
j'&l‘ Agareqgation
qﬁ Mavigable Aggrec
177 Navigable Associz

5 Association Class
|- Design Patte...

E

YHL
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Start a UML Project in Netbeans



INetBeans IDE - UML features - Mozilla Firefox =] %]

File Edit Miew History  Bookmarks  Yahoo!  Tools  Help {:}

¢ - l$ - @ @ @ |ﬁ http:/ s, netbeans., org/featuresfumlfindesx. htrml |T| P] |*|G|:u:ugle |C§]

2 Features
HOME f Features
Download MNe:
NetBeans IDE 6.1 Features (
¥ Overview UMI—
»EESEIDE e e T T L T ——————
T Froerts @ x| [® forurt ey o | [ CmsDisgan t = i I paiette
Editor O e Tho@A e @B EEW B YRS R SRKY g
Yersion Control & * @ b e =P
Developer [ W daied = o freaen [k
Collaboration o = . e
e el o D pderaniadion || e L ) ST
o ' % actor & s
# [ chedir e g
» Java SE 4-fmg T T
. : . et || o I Boaredary &
Swing GUI Builder . E-.w |=——— Emfmm .
n = Sy 5]
Profiler [ s u.mu--m B
Debugger ol al i, sae Py
i_'“. = i, I:-lnnm-rm
* Web f Java EE biud FRN — - —
. [ R B | g 1 . — | Zias Bk
Alax |—|_,:'_ = : = - e package W
1| | b

| Daone
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_ls|x

File Edik Wiew MNavigate Source Refactor Buld Rum Praofile  Versioning Tools  Window  Help
PRSI OD@|TH P B-G-

[ I an el

x

Steps Choose Project
1. Choose Project Categaries: Projects;
2 . 1 Java i Platform-Independent Madel
..... 1 web el 2 a-Platform Model
_____ (] Enterprise % Reverse Engineered Java-Platform Model

----- 1 mMobility
..... [:I LML
..... D Rutl'j"

----- O Cic++
----- 1 MetBeans Modules

-] Samples

Description:

Creates a platform-dependent modeling project in the system with empty containers for your model and
elements, As you create and populake your model, Jaya nuodeling {business) rules are applied to the model,

< Back | Mexk = I Fimist Cancel Help

YHL UML



$ New Java-Platform Model

YHL

Steps

1. Choose Project
2. Mame and Location

IIMLExample |
Zyunglutteaching Java | |

UML
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B Create New Diagram

Steps

Create New Diagram

1. Create New Diagram

Diagram Type: || 5 Ackivity Diagramn

E Class Diagram

C__E"', Collaboration Ciagram
E Campanent Diagram
E Ceployment Diagram
5__E"|| Sequence Diagram
% Skake Diagram
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