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Lecture 32: Loop Optimizations I 

Loop-Invariant Code Motion 

while (i < 100) { 

 y := x % r; 

 y := i * y; 

 i := i + y; 

} 
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Loop-Invariance Analysis 

while (i < 100) { 

 y := x % r; 

 y := i * y; 

 i := i + y; 

} 
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Induction Variables 
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while (i < 10) { 

 j = j + 2; 

 if (j > 4) 

  i = i + 1; 

 i = i - 1; 

 k = j + 10; 

 l = k * 4; 

 m = i * 8; 

} 

Induction-Variable Strength Reduction 
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while (i < 10) { 

 j = j + 2; 

 if (j > 4) 

  i = i + 1; 

 i = i - 1; 

 k = j + 10; 

 l = k * 4; 

 m = i * 8; 

} 

return l + m; 

Induction-Variable Strength Reduction 
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while (i < 10) { 

 j = j + 2; 

 if (j > 4) 

  i = i + 1; 

 i = i - 1; 

 k = j + 10; 

 l = k * 4; 

 m = i * 8; 

} 

return l + m; 
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Induction-Variable Strength Reduction 
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while (i < 10) { 

 j = j + 2; 

 if (j > 4) 

  i = i + 1; 

 i = i - 1; 

 k = j + 10; 

 l = k * 4; 

 m = i * 8; 

} 

return l + m; 

Induction-Variable Elimination 
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j = 2 * i; 

while (i < 10) { 

 i = i + 1; 

 j = j + 2; 

 k = k + j * j; 

} 

return k; 


