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2 Code Generation 

Code Generation Phases 

ÁComputing resources, such as: 

Ålayout of data structures 

Åoffsets 

Åregister allocation 

ÁGenerating an internal representation of machine 

code for statements and expressions 

ÁOptimizing the generated code (ignored for now) 

ÁEmitting the code to files in assembler format 

ÁAssembling the emitted code to binary format 



3 Code Generation 

Joos Code Generation 

ÁCompute offsets and signatures 

ÁGenerate code for static initializers 

ÁGenerate code for statements and expressions 

ÁOptimize the generated code (ignored for now) 

ÁCompute locals and stack limits 

ÁEmit Jasmin code 

ÁAssemble Jasmin code to class files 



4 Code Generation 

Computing Offsets 

ÁEach formal and local variables must have an 
offset in the stack frame 

ÁThe this  object always has offset 0 

ÁThe naive solution: 
Åenumerate all formals and locals 

ÁThe better solution: 
Åreuse offsets for locals in disjoint scopes 

ÁThe clever solution: 
Åexploit liveness information 

Åmust still respect the runtime types of locals 
ÅEach slot in the local array must have a unique type at each 

location (but not necessarily unique across the whole method) 



5 Code Generation 

Naive Offsets 

public void m(int p    , int q    , Object r    ) {  

  int x    = 42;  

  int w    ;  

  { int z    ;  

    z = 87;  

  }  

  { boolean a    ;  

    Object o    ;  

    { boolean b    ;  

      int z    ;  

      b = true;  

      boolean c    ;  

      c = b && (x==87);  

    }  

    { int y    ;  

      y = x;  

    }  

  }  

}  
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6 Code Generation 

Better Offsets 

public void m(int p    , int q    , Object r    ) {  

  int x    = 42;  

  int w    ;  

  { int z    ;  

    z = 87;  

  }  

  { boolean a    ;  

    Object o    ;  

    { boolean b    ;  

      int z    ;  

      b = true;  

      boolean c    ;  

      c = b && (x==87);  

    }  

    { int y    ;  

      y = x;  

    }  

  }  

}  
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7 Code Generation 

Clever Offsets 

public void m(int p    , int q    , Object r    ) {  

  int x    = 42;  

  int w    ;  

  { int z    ;  

    z = 87;  

  }  

  { boolean a    ;  

    Object o    ;  

    { boolean b    ;  

      int z    ;  

      b = true;  

      boolean c    ;  

      c = b && (x==87);  

    }  

    { int y    ;  

      y = x;  

    }  

  }  

}  
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8 Code Generation 

ÁThe function sig(ů) encodes a type: 

 

 sig(void ) = V  sig(byte ) = B 

 sig(short ) = S sig(int ) = I  

 sig(char ) = C  sig(boolean ) = Z 

 sig(ů[] ) = [ desc(ů)  

 sig(C1. C2.  ... . Ck) = C1/ C2/ .../ Ck 

 

 desc(void ) = V desc(byte ) = B 

 desc(short ) = S desc(int ) = I  

 desc(char ) = C desc(boolean ) = Z 

 desc(ů[] ) = [ desc(ů)  

 desc(C1. C2.  ... . Ck) = LC1/ C2/ .../ Ck;  

Computing Signatures (1/2) 


