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Elimination of OS Noises Caused by Page Reclamation

SHUN ISHIGURO ,* JUN MURAKAMI t and YOSHIHIRO OYAMA®tt

OS noises are one of the major causes of performance degradation in applications of high
performance computing. OS noises are execution of services by the operating system kernel
such as interrupt handling or execution of various daemons such as a memory management
daemon. These execution interrupts the computation of an application and increases the exe-
cution time. OS noises significantly degrade the performance of an application in which many
processes or threads frequently synchronize with each other. In this paper, we focus on a OS
noise caused by reclamation of memory pages and propose a method of reducing the effect of
the OS noise. The disk I/O of Linux usually caches file data on memory. When numerous
disk I/O occur and the OS runs out of memory for caching file data, the OS activates a special
kernel thread that reclaims memory pages that are unlikely to be used in the near future. If
the kernel thread is frequently activated, the performance of an application is degraded due
to its OS noise. The proposed method reclaims memory pages in advance of the kernel thread
for page reclamation. It reclaims more pages than the kernel thread, and thus reducing the
frequency of page reclamation and the effect of the OS noise. We implemented a system based
on the proposed method and conducted an experiment. Results of the experiment showed
that the proposed method could almost eliminate the performance degradation caused by the

OS noise.
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Fig.1 Effect of an OS noise on execution of an

application
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Fig.2 Structure of the proposed system
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Fig.3 Page reclamation by the proposed system
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Table 1 Specification of computing nodes and software

used in experiments

CPU Intel Xeon E5645 2.4 GHz (6 core) x 2
memory 48 GB
HDD SAS 15,000 rpm 600 GB
oS CentOS 6.3 64 bit (kernel 2.6.32)
file system | ext4
MPI MPICH2
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