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Abstract: The feasibility of the cloud computing in the field of high performance computing (HPC) is as-
sessed by measuring the performance of HPC applications on a virtualized cluster system equipped with
PCI passthrough InfiniBand devices. We evaluate some hybrid parallel applications on 16 compute nodes.
The result shows PCI passthrough produces great improvement for MPI communication throughput, and
the parallel efficiency of coarse-grained parallel applications is comparable to the real machines. This paper

leads to a positive prospect that Infrastructure as a Service (IaaS) for HPC users is feasible.
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Fig. 1 Virtual CPUs on a NUMA system.
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&1 AGC 77 AY DT
Table 1 AGC Cluster specifications.

Node PC
CPU Intel Xeon E5540/2.53 GHz x2
Chipset Intel 5520
Memory 48 GB DDR3-1066
InfiniBand | Mellanox ConnectX (MT26428)
Ethernet Broadcom NetXtreme IT (BCM57710)
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Fig. 3 Program structure of Bloss and the amount of

communication.
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CPU a7 HHFET % 7 E—E D&M %23 &, CPU 2
7 & HEIW IS e OEER B L 0 b ®#E b$ % Turbo
Boost Y85 4. HPC 7 7)) 7r— 3 3 » OitFftxhE %
PN BEE, Turbo Boost 12 & A B L MET 4720, / —
FEDSCPU a7 & ¢ NTHMATLZEICL.

3.3 NUMA 77« =7 1 \ZF8¥ 2 F 1w

HPC 7 7' 7 —¥ 3 Y OFFli# 47 B, @807 NUMA
TTA T A RERED OO T E 4T - 72, FEBR
(21X Bloss Z W, XEY T 7 ADOFMIZ L DEHDE
WEEZET A0, MEY A X121 small & large ® 2 il
HEMELZ. smal D 70 AH7- VDT —F > 7ty
hid 300~400kB T L3 ¥ v ¥ 2|28, large df K
7T5GB & L3 F v v iallfWbhwv, ALy Fiuz 1 K&
8 RDBGETHEAT L7z, small 1 10 [0 0D SEFTE R 0 /Ml
%, large (X 1 M OFETHH 245 R & L7z,

WRaR 2 1277, 2 2TlE, W CPU LR CPU
DRI L2234 % pin, W5 DORIBATIT %
VMM 12 F 228 534 % nopin LIFA. &5 (2WH CPU
% ALy P 72354 % bind L IER. pin (& VMM
DFEE, bind 1INV F =27 %#FF79 5 OS N TOREE &
%%, BMM @ pin & Xen ® bind I3 ZNENEETE R
WOTZEMES 5.

BMM O#54, [small/1thread] % B\ 2T small & large
EHIZ, bind OFIEITHNTWA, bind IZEha—Hh )L
AF)T AL CPU X v v v a®OWENrH 5 AT
XD05, ¥y v vl large TRIENSKE VT &
POWMENEERNTHY, NUMA 7 7 14 =7 4 OREN

# 2 Bloss 2875 CPU 77 1 =7 4 ZEDRHE [sec]
Table 2 Effect of setting CPU affinity on Bloss [sec].

nopin pin bind | nopin pin bind
small/1 thread large/1 thread
BMM | 4.067 - 4.250 | 525.8 - 518.2
Xen 4.302  4.349 - | 780.9 568.3 -
KVM 4.157 4.296  4.293 | 562.8 547.2 526.7
small/8 threads large/8 threads
BMM | 2.567 - 2437 | 343.1 - 3277
Xen 2.496  2.482 - | 366.5 367.4 -
KVM 2.561 2.644 2.498 | 351.5 3559 334.9
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3 A/ — NEKCOREHN

Table 3 Execution time on a single node.

SP-MZ [sec] BT-MZ [sec] Bloss [min]
BMM 94.41 (1.00) 138.01 (1.00) 21.02 (1.00)
Xen 102.42 (1.08) 142.46 (1.03) 22.55 (1.07)
KVM (nopin) 104.57 (1.11) 141.69 (1.03) 22.12 (1.05)
KVM (bind)  96.14 (1.02) 139.32 (1.01) 21.28 (1.01)
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% 4 Bloss D% 704 ADHI AR L 22 FAFIER (B
Table 4 Execution time during the linear solver of bloss

processes [sec].

average min. max deviation
BMM 78.11  77.12  79.45 0.28
Xen 84.69 81.60 89.43 5.07
KVM (w/o numa) 86.44 8232  90.46 5.71
KVM (bind) 87.08 79.08 95.95 44.82
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