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Because of high-availability and running-cost reduction, a virtual cluster provided by virtualized calculation resources
becomes popular to utilize. However, a setting cost of a virtual cluster is very large and a processing ability of a virtual
cluster is lower than that of a cluster without virtualization (no-virtual cluster). In this paper, we introduce how to
construct a virtual cluster simply by using virtualization software ”Xen” and cluster auto-setup tool "DCAST”. We also
draw a comparison by using HPL benchmark between a virtual cluster and a no-virtual cluster. The result shows that
the performance of a virtual cluster is about 1.1% on 1 process and about 11.9 % on 32 processes lower than that of
no-virtual cluster. Moreover, we evaluate a network performance by using Netperf benchmark. The result shows that
the performance of Request/Response ability of a virtual cluster is about twice as low as that of no-virtual cluster. In
conclusion, a parallel application where there is no frequent network communication can be performed on a virtual cluster.

On the other hand, a parallel application which needs frequent communication cannot be performed on a virtual cluster.
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Table 1. Specifications of each host of SuperNova.

CPU AMD Opteron 1.8GHz x 2
Memory PC2700 Registered ECC 2GB
NIC Gigabit Ethernet
NIC driver Broadcom Tigon3
Switch NETGEAR GS524T
Cable Category be
(ON] Debian GNU /Linux 4.0 amd64
Kernel Linux 2.6.16 + Xen patch
Xen 3.0.3
DCAST 3.0.5
HPL 1.0a
Compiler gee 4.1.2, gfortran 4.1.2
WE74 77 mpich 1.2.7
TP 7 4 77 Y | GotoBLAS2 1.04

Fig. 1.

Supernova Cluster System.
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Fig. 2. Composition of Virtual PC Cluster System.
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Fig. 3. HPL Result.
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Table 2. The main parameters of HPL.

Number of Processes | 1 2 4 8 16 32

N 8973 | 12690 | 17947 | 25381 | 35895 | 50763

NB 240

P, Q 1,1 [1,2 [22 [204 |44 [458

BCAST 1ring Modified
B3Nz 7—8%) Oitllzfr). *v 7 —27 Dk 2 £ X M

BEMIE Y 7 b7 = 7I2id Netperf®) % a7z, 57—
ZHA R 1bit & L7, WERER, #4%5/—F
o oS, &Mz HvZewv OS [H<Th
%, #i%% Table 31T/, #id 5 FATOFHET
b5,

Table 3. Netperf Result.
Virtual | no-Virtual
Request/Response (Trans./s) 6403 11399
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