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On the Optimal Conflict-Free Linear Scheduling Problem in
the Design of Processor Arrays
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Abstract

Space-time mapping is frequently employed in designing parallel processor
arrays. A correct space-time mapping consists of a linear scheduling vector and a
space mapping matrix, which have no computational conflict and link conflict. Under
a given space mapping matrix, finding a linear scheduling vector, which contributes a
correct mapping and minimizes the total completion time, is an important problem %
we call it the optimal conflict-free linear scheduling problem Several methods for
solving this problem have been presented in the literature. However, these methods
either cannot find the optimal solution or only apply to specific array models and/or
index sets. In this project, we propose a new unified method to solve this problem.
Our method not only finds the optimal solution but also applies to various array
models and arbitrary convex index sets. We have written a computer program to
implement our method, and have applied it to several examples. The experimental
results showed that our method has better performance in general and that our method
can design processor arrays that cannot be designed by previous methods.

Keywords. computational conflict, link conflict, optimal linear schedule, processor
array, space-time mapping
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N Hopt Te(Hopt) | CPU time (sec)
5] [1,151] | 239 79.7
25| [2511] | 649 205.2
27| [27,1,1] 755 252.7

£ 2. %LU S22 9 %% 5 S=[10-1]

N Hopt 7;;( Hopt) CPU time (sec)
41 [211] 13 15.4

8 | [6L1] 57 33.3

12| [10,1,1] 133 92
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