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Object Creation in JavaObject Creation in Java

• Java does not automatically create copy constructors.y py
• Objects must be created using new; therefore, u2 is not 

a separate object.
• Objects, once created, do not share attributes. Changing 

one does not affect another.
• Java does not allow operator overloading by• Java does not allow operator overloading by 

programmers. Hence, it is not possible to redefine 
operator =.

• In Java, operator = does not perform copy. It creates 
"alias". The previous object becomes garbage.
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Static Member and 
Memory Sharing
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Self TestSelf Test

YHL Static Member and Sharing in Java 8



ECE 462
Object-Oriented Programming

using C++ and Java

Game Programs

YHL Game Programs 1

Game Programs

Yung-Hsiang Lu
yunglu@purdue.edu



Developing Complex Programs
(Using Games as Examples)
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Java Games

• Applet games: running through web browser
+ no installation needed, easy upgrade (the web version is always 

the latest)
– security restrictions, cannot save game status

• Window games:
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• Window games:
+ no restrictions like applets
– players may be distracted by other windows

• Full-screen games:
+ no other program can appear to distract players
– do not allow players to engage in other activities (such as instant 

messaging) 



Applet Game
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Window Game
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Full Screen Game
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Create a Java Project in Netbeans
using Existing Code
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Full Screen TestFull Screen Test
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on some machines,
th b k dthe background 
appears black
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Anti AliasAnti Alias
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notice the stairs in W

YHL Full-Screen Games 19



i thignore the errors
reported by Netbeans.
This program is builtp g
using ant.
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Display ImagesDisplay Images
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Image TypesImage Types

transparent

opaque translucent
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Load and Display ImagesLoad and Display Images
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change name
to runTest.
"run" is a function
of Java Thread.of Java Thread.
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AnimationAnimation
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AnimationAnimation

• Change frames with small differences quickly. g q y
• The time in each frame may be different.
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need to specify the class, 
otherwise compiler warningotherwise, compiler warning
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> javac -Xlint:unchecked Animation java> javac -Xlint:unchecked Animation.java
Animation.java:34: warning: [unchecked] unchecked 
call to add(E) as a member of the raw type 
j til A Li tjava.util.ArrayList 

frames.add(new AnimFrame(image, 
totalDuration));))
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frame 0 1 2 3 4

duration
(ms)

150 250 300 150 200

endTime 150 400 700 850 1050

• animTime = 600 ⇒
– animTime > 150? Yes index ++ ⇒ index = 1

endTime 150 400 700 850 1050

– animTime > 150? Yes, index ++ ⇒ index = 1
– animTime > 400? Yes, index ++ ⇒ index = 2
– animTime > 700? No, index = 2

• animTime = 2900 ⇒ 2 iterations = 2100
– animTime = 2900 % 1050 = 800, index = 0
– animTime > 150? Yes, index ++ ⇒ index = 1animTime  150? Yes, index  ⇒ index  1
– animTime > 400? Yes, index ++ ⇒ index = 2
– animTime > 700? Yes, index ++ ⇒ index = 3

animTime > 850? No index 3
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Synchronized MethodsSynchronized Methods

• At any moment, only one of each object's synchronized y , y j y
methods can execute.

Animation anim = new Amination();
anim.addFrame(...);
anim addFrame( ); the execution time ofanim.addFrame(...);
...
anim update( );

the execution time of
synchronized methods
cannot overlap

anim.update(...);

• Since the program is not multi-thread, it is unnecessary 
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p g y
to make methods synchronized.
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