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Performance Evaluation of All-to-all Communication on
PC Cluster Systems with Multi-Stage InfiniBand Networks

AKIRA NARUSE, " Konta NAKASHIMA, !
SHINJI SUMIMOTOM and Kouicut KUMONT!

In this paper, we propose a method to reduce a hot-spot occurrence during
all-to-all communication on fat-tree based InfiniBand networks and evaluate it.
Even on fat-tree based networks, an effective network bandwidth degrades due
to a hot-spot occurrence unless proper nodes are assigned to a MPI job. Our
proposed method utilizes LMC (LID Mask Control) feature of InfiniBand and
assigns multiple LIDs (Local Identifier) to each HCA (Host Channel Adapter)
in a compute node. It reduces a hot-spot occurrence during all-to-all com-
munication significantly by selecting an appropriate single LID for each HCA
according to nodes assignment. We implement a proposed method into Open-
MPI and evaluate it on real InfiniBand cluster system consists of 30 compute
nodes and 6-ary-2-tree topology networks. All-to-all benchmark shows 1.34
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times performance improvement compared to existing method when arbitrary
16-nodes are assigned to a MPI job.
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Ic to = (my_lc+ j+ Nc) % Nc;

Ic_from = (my_Ic - j + Nc) % Nc;
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llp_from = (my_lIIp - k + NIp) % Nlp;
Ip_to =(lc_to *NIp) + llp_to;
Ip_from = (Ic_from * Nlp) + llp_from;
Comm(“send to Ip_to, recv from Ip_from”);

// Nc: Number of compute nodes

// NIp: Number of process in a node (local process)
// Np: Total number of process (Nc * Nip)

// Ic: 1D of compute node (0 <= Ic < Nc)

// llp: 1D of local process (0 <= llp < NlIp)

// 1p: 1D of process (Ip = Ic * Nip + llp)
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