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“Just-in-time”

-During Program Execution

-Time is needed to compile “hot” 
methods

-profiling at run time

-optimistic optimizations



Compilers in Hotspot



SimpleProgram.java

public class SimpleProgram {

static final int CHUNK_SIZE = 1_000;

public static void main(String[] args) {

for ( int i = 0; i < 250; ++i ) {

long startTime = System.nanoTime();

for ( int j = 0; j < CHUNK_SIZE; ++j ) {

new Object();

}

long endTime = System.nanoTime();

System.out.printf("%d\t%d%n", i, endTime - startTime);

}

}

}







-XX:+PrintCompilation



On-Stack-Replacement(OSR)



C1 Compiler



C2 Compiler



Tiered Compilation



Tiered Compilation (Cont’d)



Tiered Compilation in detail



Architecture of Java HotSpot VM 



Structure of Java HotSpot Client Compiler



High Level Intermediate Representation(HIR)



Static Single Assignment Form



HIR Example with Control and data flow



HIR Optimizations



Low-Level Intermediate Representation (LIR)



Machine Code



Garbage Collection

• Uses exact garbage collection technique

• Memory split into three generations

Young generation –For new object

Old generation – For long lived objects



Exception Handling



Deoptimization

• Stop the machine code

• Undo the compiled optimizations

• Continue execution of method from Interpreter



C2 Compiler
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Questions?


