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2. TRINT AT S3 T REOEE IR SRR
[

To program large-scale parallel computers such as the K
computer, programming languages and tools that could provide
users with both high performance and productivity are strongly
demanded.

ETIELED)

The programming environment research team is carrying out
research and development of programming languages and
performance-tuning tools for large-scale parallel computers, with
primary purpose of enhancing the programming environment of the
K computer.

(]

(1) We enhanced the feature of coarray of the Omni XcalableMP
compiler.

(2) We extended a multi-SPMD programming model to realize fault
tolerance without any modification in application-source-code
and performed experiments on the K computer.

(3) We revised the implementation of a task parallel language Tascell
to apply MPI-based inter-node communication and evaluated its

performance on the K computer.
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There have been a wide variety of activities to develop software
for supercomputers in world-wide HPC communities. It could be
beneficial for the users of the K computer to make such software
available and performant on K as well.
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RIKEN AICS has collaborative research activities with a number
of leading research institutes. In this project, we exploit our existing
collaboration for inviting external researchers to explore the K
computer and encouraging porting high-impact software to K. More
specifically, we focus on neural simulation, efficient file I/O, fault
tolerance, and numerical algorithms.
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In this project period, we were able to successfully improve the
scalability of the NEST neural simulation software package. Its
previous version had a problem of increasing memory consumption
as the number of processes increases. The new version employs a
data layout that avoids the problem, and our experimental evaluation
using up to 1000 processes validated flat memory consumption. We
also extended collective communications used in NEST, improving

inter-node scalability significantly.
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