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Efficient Algorithms for Array Redistribution

Rajeev Thakur® Alok Choudhary' J. Ramanujam?

Abstract

Dynamic redistribution of arrays is required very often in programs on distributed memory
parallel computers. This paper presents efficient algorithms for redistribution between different
cyclic(k) distributions, as defined in High Performance Fortran. We first propose special opti-
mized algorithms for a cyclic(z) to cyclic(y) redistribution when z is a multiple of y, or y is a
multiple of 2. We then propose two algorithms, called the GCD method and the LCM method,
for the general cyclic(z) to cyclic(y) redistribution when there is no particular relation between
z and y. We have implemented these algorithms on the Intel Touchstone Delta, and find that

they perform well for different array sizes and number of processors.
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. The destination processor () of the
first element of the local array is
. For each bloc of size z in the local array
For tok 1

The destination processor of elements
(y 1)to( 1)y of this bloc of
size x is ( ).

end data to other processors.

1. If (k ) and ( ( k) ) then
The source processor () of the first
element of the local array is k.

Sync ronous et od:
eceive data from all processors into
temporary buffers.

4.  For 1to z do
9. For tok 1do
6. ead the ne t bloc of size y from the
data received from processor
(k)
sync ronous et od:
The bloc of size y, k 1,1is to be
received from processor ( ( k) ).
4.  For tok 1do
9. eceive data from any processor  into
a temporary buffer.
6. Place the first bloc of size y in the local
array starting from the location calculated
above, and the other bloc s with stride .
7. Else
8. eceive data from all processors into
temporary buffers.
9. For to Y 1 do
1. The source processor () of the
first element ( y 1) of this bloc of
size y Is ( ) k
11. ead this bloc of size y from

the data received from
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7.

oo

I (k ) and ( ( k) ) then

The destination processor () of the

first element of the local array is
For to Y 1
For tok 1
The destination processor of the
ne t bloc of size z of the local
array is ( ( k) ).
. Else
For to x 1
The destination processor () of the
first element ( z 1) of this bloc
of size z is ( ) k
end data to other processors.

. The

source processor () of the first

element of the local array is k

Sync ronous et od:

eceive data from all processors into
temporary buffers.

. For

each bloc of size y in the local array do
For tok 1do
ead elements (¢ 1) to( 1)z of
the current bloc of size y from the pac et
received from processor ( ).

sync ronous et od:

. The bloc of size z, k 1,is to be
received from processor ( ).
. For tok 1do

eceive data from any processor  into
a temporary buffer.
Place the first bloc of size & in the local
array starting from the location calculated
above, and the other bloc s with stride y.
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1. Let (z y). 1. Let (z y).

edistribute from cyclic(z) to cyclic( ) . edistribute from cyclic(z) to cyclic( )
using the T _ algorithm. using the T _ algorithm.
edistribute from cyclic( ) to cyclic(y) . edistribute from cyclic( ) to cyclic(y)

using the T _ algorithm. using the T _ algorithm.
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