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Abstract

An important problem facing numerous research projects on parallelizing compilers for hier-
archical memory machines is that of automatically determining a suitable data partition for
a program. A stencil structure can be used for representing a data access pattern, we use
stencils to evaluate the communication weight across each memory level, and develop a data
partitioning scheme which generates data partitions for an extended sequentially iterated
parallel loop to minimize interprocessor communication in hierarchical memory machines.
Given a discretion stencil, a vector notation is chosen to quantify communication across a
global data set. Communication parameters are used to generate a loop iteration partition
that minimize interprocessor communication. Under the given loop partition, the data par-
tition that maximizes local access is obtained by shifting the loop part up by several rows
(lines). Furthermore, among the data part this partitioning scheme automatically identifies
the exclusive write data set, and move these data into the cache to reduce the data traffic
for ensuring memory coherence. )
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dog—a ,1+btijo—bT | ERSHBILEZNDIERTHE L
Mo, SREW #281. XOFROBEENLBDEDL L TEHX
hd,

[illig,jx:jgl-—[i1+a+:i2—a—,j1+b+:j2—b—]
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WEEX Yy IV IEEREE LTI, ERW 23 vy V2 llEREBT
nFEIv, ERW IR, 7oy beRIND I LHRV0
T, Fyvyakd—h AT LOMT—BEE2RIETDI D
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FIVERIERELT, EhiFy v U IARELEEL. TOHIC
ERW #8#ThiZd v, SREW L D—Hb AEVICEL, &
DY EFDENBEHEADT 7 AR, RORXTEILNS,

Ta= 3. (Fpldt)+ Y, (Fli,)n)
(i J)EERW (i,7)ESREW
+ Y (Bl (12)
(i,j)ESRNW

[41 242, J1 : J2 | EFPOIUTFTHILICLS>T, LY
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DF - X EMOBERISHEEND - L AH20T, ESILOAHIT L
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5 SEEREEOWE

BHE T, {H< Y ASPIRE[13] # VT, 2 TRERLE
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=y ML RBHEFMAEY MIMD YV TH3, 7oy
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DO K =1, 15
DOALL I =1, N
DOALL J = 1, N
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+A(I-1, D)+A(T, J+2)+A(I, J-2))/6.0
ENNDOALL

ENDDOALL
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ENDDO
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