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Loop-level Parallelism

Basic approach

� execute loop iterations in parallel

� safe if no loop-carried data dependences

(i.e., no accesses to same memory location)

do i = 1,10 doall i = 1,10

A(i) = A(i+1) A(i) = A(i+10)

Several parallel architectures

� vector processors

A[1:10] = B[2:11]

� multiprocessors

doall i = 1,10

A(i) = B(i+1)

� message-passing machines

if (...) send B(1)

if (...) recv B(11)

do i = L,B

A(i) = B(i+1)

CMSC 430 Lecture 22, Page 3

Which Loops are Parallel?

do I = 1, N

do J = 1, N

S1 A(I,J) = A(I,J-1)

do I = 1, N

do J = 1, N

S2 A(I,J) = A(I-1,J-1)

do I = 1, N

do J = 1, N

S3 B(I,J) = B(I-1,J+1)

J

I

� a dependence D = (d1; : : : ; dk) is carried

at level i, if di is the �rst nonzero element

of the distance vector

� a loop li is parallel, if 6 9 a dependence Dj

carried at level i

distance vector

8Dj d1; : : : ; di�1 > 0

OR d1; : : : ; di = 0

CMSC 430 Lecture 22, Page 4
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