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Goal

Optimize tiling choices for minimal execution time I



Execution time of a tiling
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Idle time due to locality vs parallelism
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Idle time is a function of the rise
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Assumptions [Hogstedt et al 97]

e Source code

— Perfectly nested loops
— Dependence distances known and uniform

e Iteration space
— Two-dimensional

— Two parallel sides

e Tiling
— Full tiles are parallelogram-shaped L
— One side parallel to iteration space

e Block and block cyclic distribution

e EXxecution time of tiles proportional to volume
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] ZL<> Tile dependences

ey

. Critical path

T . Useful computation

jrh

Proc |

Idletime:I -

= Jhw+jrhw = J(1+r)hw



Idle time when rise < —1
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Assumptions

e Source code

— Perfectly nested loops
— Dependence distances known and uniform

e Architecture
— (non-)overlappable communication

e Tiling
— Parallelogram-shaped tiles
— Vertical stacks
e Block and block cyclic distribution

e EXxecution time of partial tiles proportional to volume



Rectilinear iteration spaces

G(z1,...,2K_1)

A rectilinear iteration space is any convex iteration space such

that vd:1<d < K -1 (CF02a1) = g(4))




Critical path, K = 2 dimensions
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Critical path, K = 3 dimensions
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Longest path in iteration space

Final synchronization point, z7/
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Initial&final synchronization point, r?p > —1
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Solved and open problems

e Facts:
— Finding the critical path for specific tile in any convex

iteration space is as hard as general linear programming
— We have derived simple, solvable formulas for finding the

critical path of a rectilinear iteration space
— One can divide any rectiliniear iteration space into regions,

each with a different execution pattern
e Questions:
— Is finding the critical path for any convex iteration space

as hard as general linear programming?
— Can one divide any convex iteration space into regions,

each with a different execution pattern?



