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Communication Generation for Data-Paral el Languages and its
Application to the Multigrid Method

Hiroshi OHTA, Yasunori NISHITANI
RWCP Multiprocessor Computing Hitachi Laboratory

Array remapping has been used as one of the methods for communication generation in data-parallel
language compilers such as HPF (High Performance Fortran). This study aims at improving the
applicability of the method to loops with various array subscripts, by generalization and more
intensive optimization of the method. First, we formulate the algorithm for generating remappings
for general loops. Then we describe the conditions for generating faster communications such as
shadow communications and one—to-one communications. We also describe how we merge multiple shadow
communications. We have implemented our method and applied it to MG (multigrid method) of the NAS
Parallel Benchmarks. The evaluation on SR2201 shows that the execution time of the HPF version

of MG is within a factor of 1.3 compared to that of the hand—parallelized version (NPB2.3 beta).
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4y, L_ary BEFIDOES TR, */

11: align_Ib(da) +=
; (L_reg - L ary)*align_stride(da);
120 align_stride(da) *= S_reg;
13:  endif
14! endfor

6 BB~y Y IREFIR

EIBRW Sy by EVIRE

[AA]

FOO—>DRIER, FOBR v L7, I,
FOEFIBREELIDOA VAF U ABHOHE~ Y
vy, )
[HA]

ZORYIBRBIZHT D Z—fy ey,
[Fi&]
CE=Ty I\7/t/7%%iﬂﬁ”6%/\7x5®9%
Zut YAk (proc_rank, proc_size)id, FtE~< v
vrrorat vy ke R—icd s, £, BIRR
(rank, size) (1BB~ v € 7 OBFIFBR ERA—IZT 5,
ZFOMDNRT A ZIROFIPTCRES D, AP T,
P RN
FAFFHE TR TELDOTHD, £S5 TR
WG RFFE—Fy b=y B IETH5H0TH
B,

1: for(Af v A& v AZEBDFKTT dstzD%E) do
20 if(RIT ds ITRET DN —TDTFIR, J:l‘E
HIS A EET/2VY) continue;
3: 1ﬂﬁ+mwhﬂoﬁ1&5;7&mﬁ&xm
% %) then
/¥ ZIZTIRA-TOHIEER
F,D (ZEHK, F#0 */
4: HMT AEIIKTEN D 1 RN
(Zh# da &EL);
5: BRFIRIE da D~ v B TE#R %,
HE- vV IORTL ds Dy Y
EREF—IZT D */
10:  endif
11: endfor
12: for(= v €V REDEEFIKTT da l»’D%) do
13:  is collapsed(da) = TRUE;
14: endfor
15: for(F7u¥ v HIKIT dpiZD&) do .
16: if(axis_map(da) == dp TH3 & 5 2EHKRT
da BEEIZ&H B) then .
17: proc_axis_type (dp) =NORMAL:
18: proc_axis_info (dp)=da;
19:  else if B~y Y 72BN T,
(proc_axie_type,(dp) == SINGLE
2> proc_axis_info ,(dp) BTEH)) then
20: proc_axis_type(dp) = SINGLE:

21: proc_axis_info(dp) = proc_axis_info (dp)
220 else

23: proc_axis_type (dp) =REPLICATED:

24:  endif

25: endfor

7T ¥ —Fy hwy U SREFIR



