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Performance Evaluation of Topologies for System Area
Networks on RHiNET-2 Cluster

MicHIHIRO KOIBUCHI, it KONOSUKE WATANABE,*
TOMOHIRO OTSUKAt and HIDEHARU AMANO!

System Area Network (SAN) usually accepts arbitrary topologies since connection flexibility
and robustness are preferred in high-performance PC clusters. In this paper, we evaluate their
performance on a real PC cluster with 64 hosts called RHINET-2. Execution results show
that two-dimensional torus improves up to 47% of bandwidth compared with two-dimensional
mesh, and Myrinet-Clos network achieves up to 48% improvement on bandwidth compared
with fat tree and two-dimensional torus with the same number of hosts. In addition to
the fundamental evaluation, we appraise them using NAS Parallel Benchmarks (NPB), and
two-dimensional torus achieves 20% improvement on their execution time compared with
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Myrinet-Clos network.
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If required, they are added.
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Fig.1 Indirect networks.
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Table 1 Diameter and degree of topologies.
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Fig.2 RHINET-2 cluster.
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Table 2 Specification of host.

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

PCI 64 bit/66 MHz

oS RedHat Linux 7.2 (kernel 2.4.18)
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Fig.3 Topologies considered in execution.
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03 64000000000000 psecO
Table 3 Execution time of barrier synchronization on 16
switches with 64 hosts (usec).

Topology Time | Average Distance
Topology A | 47.83 | 4.1
Topology B 46.61 3.6

Mesh 45.61 | 3.5
Torus 44.09 | 3.0
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Fig.4 Execution time of barrier synchronization on 2

hosts.

000 30000 “Average Distance” 000000
gooooOoooooooooooooo 3ooooo
ooooooooooo0—>oO0oooooooooo
000 BOAOOD—0OOOOOODOOOOOOOO
00o0oUooo s%u0o0ouoooooooooo
000000001)00000000o0Oo00oooDOoon
0000002)00000000000000000
goo0ooooooooooooooooo
o0o0o0ooooooooooocoooooood
gooooOoOoooooo0ooooooooooo
ooo00ooooooo0ooooooooooooD 4
oo0ooo4020000000000000000
o00o00oooO0ooooooOoooooooo
O0o0oo0oOoooooooooooooooog
0000000000 2000000000000
00000o0o0oo0ooooUoooUooooooo
o000oo0o0ooU0oOo0DO0oooOoOooOoUoOoo
go0oooooOoooOoOooooooOooooooo
go0ooooooooo0oooooooooooo
goooooooooOoooOoOooooooooog
go0oooOoooooooUoooooooooooo
goooU0oOoooooooOooooooooooOg
ooo0ooOoO0ooOoUooOooooOoooooooo
o0o0oo0oooU0oOoOooOoOooooooUoooO
ooo
000000o0o0o0oo0oooooooOooodg



Vol. 45 No. SIG 11(ACS 7)

Stepl Step2 Step3
Host . .

G~ 0O

05 8U00000ODOODOOODOO
Fig.5 An example of barrier-release operation with 8
hosts.
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04 64000000000000000 psecd
Table 4 Itemized statement of barrier synchoronization
time with 64 hosts (usec).

Topology Host Pkt. Trans. Time
inj hops cont
Topology A | 28 3 17 0
Topology B 28 3 15 1
Mesh 28 3 15 0
Torus 28 3 13 1

05 32000000000000 psecd
Table 5 Execution time of barrier synchronization on 32
hosts (usec).

Topology Time Average Distance
Ring (8) 36.51 | 3.0
Mesh (4x2) 35.00 | 2.8
Torus (4%2) 34.02 | 2.5
Myrinet-Clos (8) | 33.60 | 2.3
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06 32000000000000000 psecd
Table 6 Itemized statement of barrier synchoronization
time with 32 hosts (usec).

Topology Host Pkt. Trans. Time
inj hops cont
Ring (8) 23 2 10 1
Mesh (4x2) 23 2 10 0
Torus (4x2) 23 2 9 0
Myrinet-Clos (8) | 23 2 8 0

07 16000000000000 psecd
Table 7 Execution time of barrier synchronization on 16
hosts (usec).

Topology Time Average Distance
Fat Tree (2,4,2)(14) | 32.03 | 3.9
Fat Tree (2,4,1)(6) 27.68 | 2.5
Myrinet-Clos (8) 27.62 | 2.5
Ring (4) 26.33 | 2.0
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Fig.6 Bandwidth of topologies on topologies with 64 hosts.
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Fig.7 Bandwidth between two hosts under 1,792 Byte
data.
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Table 8 Itemized statement of 1,792 Byte-data packet

(psec).
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Fig.8 Bandwidth of topologies on topologies with 32 hosts.
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Table 10 Execution time of CG, LU and IS benchmarks
under topologies with 64 hosts (sec).
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Table 11 Execution time of CG, LU and IS benchmarks
under topologies with 32 hosts (sec).

CG.8.16 | LU.W.16 | IS.S.16 | 1S.5.32 | IS.S.64
T. A |0.20450 | 7.76525 | 0.01850 | 0.02091 | 0.11751
T.B |0.20400 | 7.77257 | 0.01838 | 0.02052 | 0.11674
Mesh | 0.20325 | 7.76200 | 0.01836 | 0.02052 | 0.11673
Torus | 0.20367 | 7.75225 | 0.01820 | 0.02008 | 0.11631

CG.S.16 | LU.W.16 | IS.S.16 | IS.S.32
Ring (8) 0.16300 | 7.44067 | 0.01629 | 0.01736
Mesh (4x2) 0.16300 | 7.40233 | 0.01620 | 0.01735
Torus (4%x2) |0.16233 | 7.43900 | 0.01611 | 0.01702
Myri.Clos (8) | 0.20200 | 7.79100 | 0.01840 | 0.01994
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4.4 NAS Parallel Benchmarks
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