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Performance Evaluation of Unicast-based
Multicast Algorithms on RHiNET-2 Cluster

MicuamrRo KoiBucHi,r ToMoHIRO OTSUKA, KONOSUKE WATANABE'
and HiDEHARU AMANO?

System Area Networks (SANs) usually accept arbitrary topologies since connection flexibility and robust-
ness are preferred over the uniformity of interconnections in high-performance PC clusters. However, a few
unicast-based multicast algorithms for arbitrary topologies have been developed. In this paper, we evaluate
their performance on a real PC cluster with 64 hosts called RHINET-2. Execution results show that multicast
algorithms, which determine the visiting order of destination hosts, give the impact of 23% of barrier syn-
chronization latency. Then, shorter unicast hops are crucial to 136-Byte (17-flit length) packets multicasts,
while decreasing packet contentions is crucial to 552-Byte (69-flit length, 512-Byte data) packets multicasts.
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Fig.1 Two multicast packets in deadlock
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Fig.2 An example of contention
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Fig.3 RHINET-2 cluster
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Table 1  Specification of host

CPU Intel Pentium ITT 933MHz X 2 (SMP)
Chipset Serverworks ServerSet III HE-SL
Memory | PC133 SDRAM 1GByte

PCI 64bit/66MHz

oS RedHat Linux 7.2 (kernel 2.4.18)
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Fig.4 Topologies considered in execution
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Fig.5 SHIO multicast on the mesh with 64 hosts
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Table 2 Execution time of barrier synchronization on Topology A (usec)

Prefix | Up*/Down* DL SBP
RO 52.39 50.53 47.86 | 47.83
SHO 47.31 45.09 4397 | 4398
SCO 49.59 45.79 4433 | 4437
ISHO-3RO | 53.02 | 49.98 48.05 | 48.04
SHIO 44.35 38.99 39.04 | 39.04
HIO 44.95 39.62 39.38 | 39.32
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Table 3 Execution time of barrier synchronization on the mesh (usec)

Prefix | Up*/Down* DL SBP
RO 51.49 45.77 45.62 | 45.61
SHO 4620 | 42.19 42.10 | 42.10
Neo) 48.52 | 42.09 42.05 | 42.07
ISHO-3RO | 51.53 45.92 4597 | 45.96
SHIO 44.32 38.83 38.84 | 38.85
HIO 46.14 38.92 38.89 | 38.92
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Table 4 Execution time of barrier synchronization with 16 or 32 hosts on
each topology(usec)

Fat-Tree | Myrinet Myrinet Mesh
(6) Clos(8, Clos(8, (4x2)
16 hosts) 32hosts)
RO 27.68 27.62 33.60 35.00
SHO 26.07 25.89 31.90 32.59
SCO 25.90 25.89 31.91 32.55
ISHO-3RO | 28.32 28.10 33.32 35.06
SHIO 25.86 25.86 32.42 31.64
HIO 25.85 25.89 32.38 31.65
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Fig.6 Executiohn time of barrier synchronization on two hosts (usec)
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