
Questions:

   (1)  How do we generate new loop bounds?

   (2)  How do we modify the loop body? 

   (3) How do we know when loop interchange is legal? 

DO  I =  1, N

X(I,J) = 5

DO U = 1, N

X(V,U) = 5
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DO J = I,N    DO V = 1,U

Loop permutation can be modeled as a linear transformation on iteration space:
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Permutation of loops in n-loop nest: nxn permutation matrix P
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DO  I =  1, N

X(I,J) = 5

DO U = 1, N

X(V,U) = 5
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DO J = I,N    DO V = 1,U
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Fourier-Motzkin
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Projecting out V from system gives 

U     1 N

Bounds for V are 

min(U,N)    1 V

These are loop bounds given by FM elimination.

With a little extra work, we can simplify the upper bound of V to U.
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DO I = 1, N

   DO J = 1,N

     X(I,J) = X(I-1,J-1)......
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DO I = 1,N

   DO J = 1,N

     X(I,J) = X(I-1,J+1)......

Permutation is illegal Permutation is legal
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Both dependences have same set of distance vectors
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The following direction vectors cannot exist:

Legal direction vectors: 
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Check for legality: interchange positions in distance/direction vector & check for lex +ve

DO  I =  1, N

DO J = I,N

DO U = 1, N

   DO V = 1,U

.......... .........

If transformation P is legal and original dependence matrix is D, new dependence matrix is T*D.








