
Compilation 2011 

 

The Java Virtual Machine 

Jan Midtgaard 

Michael I. Schwartzbach 

Aarhus University 



2 Java Virtual Machine 

Virtual Machines in Compilation 

Abstract Syntax Tree  

Virtual Machine Code  

Native Binary Code  

compile  

compile  interpret  



3 Java Virtual Machine 

Virtual Machines in Compilation 

Abstract Syntax Tree  

Virtual Machine Code  

Native Binary Code  

compile  

compile  interpret  

Virtual Machine Code  

Virtual Machine Code  

compile  

compile  

interpret  

interpret  



4 Java Virtual Machine 

Compiling Virtual Machine Code 

ÁExample: 

Ågcc translates into RTL, optimizes RTL, and then 

compiles RTL into native code 

ÁAdvantages: 

Åfacilitates code generators for many targets 

ÁDisadvantage: 

Åa code generator must be built for each target 
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Interpreting Virtual Machine Code 

ÁExamples: 

ÅP-code for Pascal interpreters 

ÅPostscript code for display devices 

ÅJava bytecode for the Java Virtual Machine 

ÁAdvantages: 

Åeasy to generate code 

Åthe code is architecture independent 

Åbytecode can be more compact 

ÁDisadvantage: 

Åpoor performance (naively 5-100 times slower) 
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Designing A Virtual Machine 

ÁThe instruction set may be more or less high-level 

ÁA balance must be found between: 

Åthe work of the compiler 

Åthe work of the interpreter 

Á In the extreme case, there is only one instruction: 

Åcompiler guy:    execute  " program"  

Åinterpreter guy:    print " result "  

ÁThe resulting sweet spot involves: 

Ådoing as much as possible at compile time 

Åexposing the program structure to the interpreter 

Åminimizing the size of the generated code 

Åbeing able to verify security&safety policies on compiled code 
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Java Virtual Machine 

ÁComponents of the JVM: 

Åstack (per thread)  

Åheap  

Åconstant pool 

Åcode segment 

Åprogram counter (per thread) 

 

 (we ignore multiple threads in this presentation) 


