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Convolution Calculation for Access Pattern Analysis in Nested Loops

No. SIG 6(HPS 5) ooooooooooOooOoboooboooobooooOoooOoboboboo

goobbobgboobobubboooooobooood

O o o of o o o of

o0o00oo0oooooooo0ooooo0ooooooooooooOOooooboo0oOoooboooboo
gobooo0ooooooooooooooooooOoOOoObOOoO0O000oOoOoOoOoOooooooo
gooooooooooOooooooooboOoOoOOObOOO0OOOOOOOOOObOOoOOooooo
go0o0oooooooooooooooooOO0OOOOOOO0OOOO0O000bOOOO0OO0O0000OO0
goboobooooooboobo0oooobooooooooOoooOoOoOoObOO0ObOOOOoOoooOooooo
goooooooooooooooooooooooboboooooOoooooooooooooooOoa
gooo0ooooooooooooboooooooooooOooOOoOoObOO0O0OOOb00000000O
ooooooooooboooOOo0OO0OooOoOooooboobooOo2000000000000000000
oboooooboooooooooboooooooOooooOobOO0oOOOOODbOOObOOoOooooooo
go0o0o0o0oo0ooo0ooooO00oOooO0obO0O000o0000o00o0ooOoooooOooooooobo0o
goo0oooO0oocOoooooooooo

KoicHr ASAKURAT and TOYOHIDE WATANABEf

For loop parallel processing, it is very important to analyze array manipulations in loops.
Until today, many analysis methods have been proposed, in which the access region of array
data in the whole loop execution is calculated. However, these methods can achieve only the
access region analysis but do not take the access order of array elements into account. We
have already proposed an access pattern representation in order to describe the access order
of array manipulations in loops. With the access pattern representation, the movement and
transformation of access region of array data according to value change of a loop variable
can be analyzed correctly. In this paper, we propose an algorithm for calculating the access
patterns. In order to calculate access patterns correctly in nested loops, a convolution calcu-
lation is introduced. We show conditions for application of the convolution calculation to two
access patterns, and algorithm for calculating combined access patterns for nested loops. By
introduction of the convolution calculation, we can apply the incremental parallel processing
to nested loops appropriately.
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Fig.1 Example of target loop.
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Fig.2 Brief example of access pattern.
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Fig.3 Calculations between access patterns.
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Fig.4 Possible conditions for convolution calculation.
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Fig.6 Examples of convolution calculation.
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Table 1 Experimental result.
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Table 2 Detailed results of partially analyzed loops.
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integer a(10,10,10)

do i=1, 9
do j=1, 9
do k=1, 9
a(k,j,i) = ...
enddo
enddo
enddo
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Fig.8 Access pattern transformation with Accuracy parameter.
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