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1. Abstract

In general, modern high-performance computing systems are
built as cluster systems. We have been investigating the feasibility
of optimizing MPI communications by integrating the dynamic
network control realized by SDN. In this work, we present a
concept of a generic SDN enhanced MPI framework; an
application-aware network control mechanism optimized for MPI
applications.

2. The Concept of SDN-enhanced MPI
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Practical HPC systems are often deployed with an exceedingly
low-latency and high-throughput network. However, this
approach is getting increasingly difficult and expensive as a result
of the recent rapid scale-out in node number. We have been
developing SDN-enhanced MPI based on the idea that a
mechanism that configures and controls the network of a cluster
system depending on the requirement of each application is
essential. The key concept of SDN-enhanced MPI is to utilize the
underlying network of a computer cluster to its maximum
capacity by fully leveraging the flexible network control ability of
SDN.
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3. Proof-of-Concept Implementations
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4. Proposed Architecture of SDN-enhanced MPI
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enhanced version of MPI_Bcast,
which is the broadcasting function
in MPI. SDN_MPI_Bcast offloads
packet duplication operations
during the broadcast onto SDN
switches.

As a result, SDN_MPI_Bcast has
successfully decreased the
number of communications and
communication latency

of MPI_Bcast.
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We propose an integrated framework to combine SDN-MPI
components that we have developed in our previous works. In
this framework, MPI packets are tagged with MPI-layer
information which are used by the SDN switches to determine

how to control the packets.
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Our implementation embeds tags into the L2 header. Below
figure illustrates the packet tagging mechanism.
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5. Conclusion and Future Issues

In this work, we presented a concept of our envisaged SDN-
enhanced MPI framework. Our focus is to realize an application-
aware network control specifically for MPI applications. As a next
step, we implement this design and evaluate how it can improve
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the performance of MPI applications.
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