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Java SoundJava Sound
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MIDI
( f )(Musical Instrument Digital Interface)

• instructions for sound synthesizers (sequencers)y ( q )
• .mid not recording (such as .wav files)
• music has not been played yet
• usually much smaller in file sizes
• may have high quality by good sound cards

Fil fil Fil ("b t id")File file = new File("betsy.mid");
currentSound = MidiSystem.getSequence(file);
player = MidiSystem.getSequencer();
player.open();
player.setSequence(currentSound);
player.start();
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player.start();
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Qt SoundQt Sound
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Java Play Wave FileJava Play Wave File
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Program PerformanceProgram Performance

• In many cases, performance decides success.y , p
– # transactions
– response time for collision detection and avoidance 

on airplanes
– multimedia (video, music, voice ...)

interactive games– interactive games
– handwriting or voice recognition

• A successful software developer must pay attention toA successful software developer must pay attention to 
performance.
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Performance ImprovementPerformance Improvement

• make programs modular ⇒ easier to understand where p g
time is spent 

• Keep It Simple (KIS)
• learn better algorithms and use well-known algorithms
• understand problems’ requirements and limitations

find approximate solutions if they are good enough• find approximate solutions, if they are good enough
• put your efforts at the right place ⇒ know what matters
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Profiling in NetbeansProfiling in Netbeans
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Include Java CoreInclude Java Core
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Netbeans ProfilerNetbeans Profiler
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Using gprofUsing gprof
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add –p to the p
compiler flag
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h k flcheck –p flag
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execute the program
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fil i f tiprofile information
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Performance Improvement
using Pass by Reference
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ProcedureProcedure

• find performance bottlenecksp
– use profilers
– select appropriate data and metrics

• develop a strategy to reduce or remove the bottleneck
– change a better algorithm 

don’t do it– don t do it
– don’t do it so often
– don’t do it now

• evaluate the benefits of the strategy
• implement the changes

t th d
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• repeat the procedure



Don’t Do It OftenDon t Do It Often

X& operator=( const X& other ) X& operator=( const X& other ) 
{ 

if ( this == &other )
{ return *this; }

{ 
if ( this == &other )
{ return *this; }{ return this; }

// release memory
// allocate memory 
// l t

{ return this; }
if (they have the different 
amounts of memory)

{// copy elements
return *this; 

} 

{
// release memory
// allocate memory 

}
// copy elements
return *this; 
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;
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Performance in Interactive ProgramsPerformance in Interactive Programs

• show progressp g
• allow other activities simultaneously
• give users options 
• remain responsive (by using multiple threads)
• anticipate a user’s actions and pre-compute
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Compiler OptimizationCompiler Optimization

add –O to g++ flag
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Memory Management in JavaMemory Management in Java
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Garbage CollectionGarbage Collection

Car c1 = new Car(“B14937”); c1 B14937( );

c1 = new Car(“N86213”);
B14937

c1
B14937

N86213

c1 = null; 1 B14937c1 = null; c1 B14937

N86213
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Garbage CollectionGarbage Collection

Car c1 = new Car(“B14937”); c1 B14937( );
Car c2;
c1 = new Car(“N86213”);

B14937
c1

B14937

N86213

c2 = c1
c1 = null; 1 B14937c1 = null; c1 B14937

N86213c2
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Object Creation in JavaObject Creation in Java

• set unneeded objects to nullj
• reuse objects’ (by changing some attributes), avoid 

creating short-life objects
• set objects’ attributes to be sufficiently large to prevent 

frequent resizing
• use static attributes when applicable• use static attributes when applicable
• avoid creating intermediate objects

String str =  new String(“11”);
int sval = Integer.parseInt(str);

String str =  new String(“11”);
int sval = new Integer(str).intValue();
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