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Compiling Virtual Machine Code

A Example:

A gcc translates into RTL, optimizes RTL, and then
compiles RTL into native code

A Advantages:
A facilitates code generators for many targets

A Disadvantage:
A a code generator must be built for each target
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Interpreting Virtual Machine Code

A Examples:
A P-code for Pascal interpreters
A Postscript code for display devices
A Java bytecode for the Java Virtual Machine
A Advantages:
A easy to generate code
A the code is architecture independent
A bytecode can be more compact
A Disadvantage:
A poor performance (naively 5-100 times slower)
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Designing A Virtual Machine

A The instruction set may be more or less high-level

A A balance must be found between:
A the work of the compiler
A the work of the interpreter

A In the extreme case, there is only one instruction:
A compiler guy: execute " program"”
A interpreter guy: print"  result "
A The resulting sweet spot involves:
A doing as much as possible at compile time
A exposing the program structure to the interpreter

A minimizing the size of the generated code
A being able to verify security&safety policies on compiled code
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A Components of the JVM:
A stack (per thread)
A heap
A constant pool
A code segment
A program counter (per thread)

(we ignore multiple threads in this presentation)
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