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A New Approach of Guessing Logical Structures of Arrays

XIA Jun DAI Hua-dong YANG Xue-jun
College of Computer National Univ. of Defense Technology Changsha 410073 China

Abstract Many powerful parallelizing compiling techniques rely on the logic structures of arrays. However in real
applications lots of arrays are {lat one-dimensional arrays and hence may disable some compiling optimizations. This paper presents
anew framework and algorithms for guessing the logical multi-dimensional array structures from the flat one-dimensional arrays
automatically and makes powerful compiling optimizations possible. We first give a lemma that points out the basic property which
the guessed multi-dimensional arrays should satisfy then based on this lemma we give two basic rules that should be followed in
guessing logic structures of arrays and finally based on the two rules we present the algorithms for guessing logic structures of
arrays. The experimental results show the algorithms for guessing the logical multi-dimensional array structures are effective.
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a The code before array logical structure guess b The code after array logical structure guess
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m =0 accu _max = accu _min =0 k= h =1 accu_w =1
DO WHILE k < f
temp _a =1 q, |
DO WHILE k < f AND temp _a = | a, |
IF a, > 0 THEN

accu min = accu min + a l accu max = accu max + a, u
— — PRy, - - PPy

ELSE
accu _ min = accu _ min + @ Uy, ACCU _ MAX = accu _ max + al’kll’k
ENDIF
k =k + 1
ENDDO
IF k£ > f THEN
&t
§ el = Lap_il,_/accu_w m = m + 1 RETURN m s, s Wy Wy
ion
ELSE
g = ged a, a, /accu _w
ENDIF
IF  accu _ max — accu _min /accu _w + 1 < g THEN
k-1
$ el = Eap_il,v/accu_w Wpel = & ACCU _W = ACCU _W X Wiy
o
m=m+1 h =k accu _max = accu _min = 0
ENDIF
ENDDO
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Fig.2 The first part of the array logical structure guess algorithm
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RETURN o, 0 Wy,
3
Fig.3 The second part of the array logical structure guess algorithm
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Fig.4 The consistent logical structure guess for multiple accesses of the same array
PERFECT SPLASH  BLAS 16 1
numl
num?2 1
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3
1
Tab.1 Comparison of the numbers of the original one-dimensional arrays and the
one-dimensional arrays that can be guessed successfully
numl  num2 numl num?2
adve Fortran PERFECT 7 5 cher2k C BLAS 3 3
advt Fortran PERFECT 6 4 csymm C BLAS 3 3
advv Fortran PERFECT 8 4 dtrmm C BLAS 2 2
advu Fortran PERFECT 10 6 dgemm C BLAS 3 3
luo C SPLASH 1 1 ssyr2k C BLAS 3 3
bdiv C SPLASH 2 1 strsm C BLAS 2 2
bmodd C SPLASH 2 2 zher2k C BLAS 3 3
toucharray C SPLLASH 4 3 zsymm C BLAS 3 3




35

10

CPU
advu bmodd  esymm
original
original + ag 2 2
bmodd
2
Tab.2 Comparison of executing times for test programs before and after array logical structure guess
advu bmodd csymm
original original + ag original original + ag original original + ag
2 1.419 0.978 10.2414 4.838 1.198 0.8389
10.08 0.5018 47.53 2.449 0.77 0.4792
8 27.249 0.2514 134.43 1.249 0.79 0.2102
2 s advu bmodd csymm 128 512 256
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