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Abstract  With the rapid increase in HPC computing requirement, the multicore is widely de-
ployed in HPC systems. To keep the efficiency of application in large scale systems, it is very im-
portant keep up the balance of communication to computation, thus multicore brings more re-
quirement for communication systems. As collective communication is an important part in com-
munication systems and is critical for the whole systems, thus it is important to research on the
impacts of multicore environment on collective performance. This paper first analyzes how mul-
ticore impacts on collective communication. It is found out that multicore SMP clusters brings
two conflict impacts, it not only has faster intra-socket communication path which can speed up
the performance of collective communications, but also it brings memory/cache contention which
might degrade the communication performance. Based on these aspects, this paper proposes mul-
ticore-aware collecitves optimization techniques, which includes: hierarchy-aware algorithms,
limited-concurrency, NUMA-aware algorithms and cache-friendly optimization. These optimiza-
tion methods are implemented in MPI_Barrier, MPI_Bcast and MPI_Alltoall. Experiments show

that the proposed algorithms increase the performance and scalability of collective communication.
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Background

The problem discussed in this paper is belongs to opti-
mization of high performance communication optimization. In
recent years, as multicore is widespreadly deployed in HPC
systems, performance optimization of collectives in multicore
clusters is an active research area. Past researches do not
analysis how multicore impacts the performance of collec-
tives, and the performance of collectives is not well enough in
multicore environments.

This paper investigates the impacts of multicore on col-
lective communication and proposes several methods to im-
prove its performance. Comparing with old algorithms, the
performance has been improved.
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Petascale scale HPC systems have to face several chal-
lenges such as efficiency, scalability. and the Dawning 5000
project focuses on solving these challenges, provides key
technology to achieve petascale and build a practical 100P
system for validation. It researches on new HPP architec-
ture, and propose new system controller, new communica-
tion systems and new communication model.

Now, the research group has achieved some produc-
tions. Several papers have been published in “Chinese Journal
of Computer”, “Journal of Computer Research and Develop-
ment”, and other Journals, and IPDPS, Hotl, HiPC, and
other conferences.

Collective communication is important for the efficiency
in large scale HPC systems, and the research content of this
paper is an important part of optimization for collective com-

munications in HPC systems.



