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Abstract
A lower-dimensional systolic array

(“lower-dimensional array” for short) is a
k-dimensional systolic array that implement a
regular algorithm of dimension greater than
or equal to k + 2. Since a lower-dimensional
array must avoid link conflicts to ensure its
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validity, the checking of link conflicts is
currently an important issue in designing
lower-dimensional arrays. In the literature,
several methods for checking link conflicts
have been presented. However, most of them
are time-consuming when the problem sizeis
large, because their time complexities depend
on the problem size of a regular algorithm.
To overcome the problem, severa closed-
form mapping conditions have been proposed
for checking link conflicts in the mapping of
n-dimensional algorithms onto (n - 2)-
dimensional arrays. However, these
conditions suffer from limited applicability
since they are restricted to arrays with
neighboring connections and to regular
algorithms with parallelepiped or trapezoid
/O spaces. To conquer the limited
applicability, in this project, we adapt these
conditions to arrays with non-neighboring
connections, and further propose a new
closed-form mapping condition for the
mapping of 3-dimensiona algorithms with
arbitrary convex /O spaces onto linear
arrays.

Keywords:. closed-form mapping condition,
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