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Experts have inferred that parallel programming language based on the partitioned global address space (PGAS) model can be

a promising prospect for the development of large scale parallel programs that are required for hundreds of petaFLOPS class (post-

Peta scale) computers. The purpose of this study is to evaluate the applicability of XcalableMP, which is a type of PGAS based

language. In the study, we measured the performance of HIMENO benchmark coded in both Fortran90 and XcalableMP on the Earth

Simulator. Based on the performance evaluation results, we propose a novel solution to improve the performance of XcalableMP

code and demonstrate its effectiveness.
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The partitioned global address space (PGAS) model [1] is a
hopeful parallel computational model for the forthcoming era
of hundreds of petaFLOPS class (post Peta scale) computers. In
particular, XcalableMP [2], which is a PGAS-based language,
has two features: code readability and ease of rewriting from
legacy Fortran/C code. Thus, XcalableMP is promising for the
development of large-scale programs. The purpose of this study is
to evaluate the applicability of XcalableMP on the Earth Simulator.

First, we measured the performances of HIMENO

XcalableMP compiler. We, therefore, proposed the solution and
confirmed its effectiveness. The improved XcalableMP code
achieved an effective performance of 21.5%. The performance of
improved XcalableMP code is represented by “XMP rev.” in Fig.1.

We have also attempted to write the computation kernel
code of NICAM DC [5] and rewrite it in XcalableMP. As part
of our future work, we will attempt to evaluate the performance
of the computational kernel. We will also attempt to code

the communication kernel in XcalableMP and evaluate its

benchmarks coded in Fortran90 [3] and XcalableMP [4]. We performance.
rewrote each source code in a small
number of lines to adjust the memory
" s —¢— FORTRAN+MPI —— XMP =te—XMP rev.

access condition and other conditions;
we utilized XcalableMP compiler stable 4,000
version 0.9.2 for compiling. 3,610

In HIMENO benchmark, the nested o

[aW

loop part of Jacobi’s method incurs the E 3,000
highest computational cost. Figure 1 <
illustrates the measurement results of the 2,000
part.

The effective performances using 64 1.000
nodes (256 MPI processes) are 22.0% ’
and 17.4% for Fortran90 and XcalableMP f

. 0 3

code, respectlvely. t T T T T T T T T T T T T T T 1

We have clarified that the performance 4 8 12 16 20 24 28 32 36 40 44 48 52 b6 60 64
degradation in case of XcalableMP is the number of nodes

attributable to the code translation by the
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Fig. 1 HIMENO benchmark results for nested loop part of Jacobi’s method
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