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Code Generation Phases

A Computing resources, such as:
A layout of data structures
A offsets
A register allocation

A Generating an internal representation of machine
code for statements and expressions

A Optimizing the generated code (ignored for now)
A Emitting the code to files in assembler format
A Assembling the emitted code to binary format
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Joos Code Generation

A Compute offsets and signatures

A Generate code for static initializers

A Generate code for statements and expressions
A Optimize the generated code (ignored for now)
A Compute locals and stack limits

A Emit Jasmin code

A Assemble Jasmin code to class files
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Computing Offsets

A Each formal and local variables must have an
offset In the stack frame

A The this object always has offset 0

A The naive solution:
A enumerate all formals and locals

A The better solution:
A reuse offsets for locals in disjoint scopes
A The clever solution:

A exploit liveness information

A must still respect the runtime types of locals

A Each slot in the local array must have a unique type at each
location (but not necessarily unique across the whole method)
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Naive Offsets

public void m(intp ,intqg| 1 [Objectr ) 2 3
intx 141
intw | °
{intz ; |#6
z =87,

}

{ boolean a
Objecto ;| 8

{booleanb ;|9
intz ;| 10

max = 12

b = true;
booleanc 11
C = b && (x==87);
}
{inty ; |12
y=x
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Better Offsets

public void m(intp ,intqg| 1 [Objectr ) 2 3
intx 141
intw | °
{intz ; |#6
z =87,

}

{ boolean a
Objecto ;| 7

{booleanb ;|8
intz ;|9

max = 10

b = true;
booleanc |10
C = b && (x==87);
}
{inty ;|8
y=x
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Clever Offsets

public void m(intp ,intqg| 1 [Objectr ) 2 3
intx 111
intw | 2
{intz ;|2
z =87,

}

{ boolean a
Objecto ;| 2
{booleanb ;|2

intz ;|3
b = true;
booleanc 3
C = b && (x==87);
}
{inty ;|2
y=x

max = 3
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Cornputing Signa

A The function sig(Q) encodes a type:

sig(void )=V sig(byte ) =B
sig(short )=9S sig(int ) =1
sig(char )=C sig(boolean )=Z

sig(t[] ) =[ desc(i)
sig(C,. C,. ....C)=C,/C,/..IC,

desc(void )=V desc(byte ) =B
desc(short )=S desc(int ) =1
desc(char )=C desc(boolean )=Z

desc(G[] ) =[ desc(d)
desc(C;. C,. ....C)=LC,/ C,/ ...I C;
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