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Using An Application Benchmark

HiroTAKA Ocawal HipEMOTO NAKADA! TomoHIRO KUDOH!

Abstract: MapReduce has been very successful in implementing large-scale data-intensive applications. Be-
cause of its simple programming model, MapReduce has also been utilized as a programming tool for more
general distributed and parallel applications, e.g., HPC applications. To realize a large-scale data process-
ing system which supports faster iterations and more flexible workflows, we have been developing a new
MapReduce framework called “SSS”. Unlike Hadoop based on HDFS distributed file system, SSS is based
on distributed key-value store (KVS). On the other hand, the more such systems are utilized, the more
computing resources are needed. Hence, the running cost, especially the power-consumption cost, arises as
an inevitable problem. We think we need to optimize our system to lessen the power consumption, and first
we built a system which can visualize the power consumption data of our experimental cluster. And we
performed the wordcount benchmarks using English Wikipedia text data. In this paper, we introduce our
system and show the benchmark results.
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0 1 Benchmarking Environment

# nodes 17 (%)

CPU Intel(R) Xeon(R) W5590 3.33GHz

# CPU per node 2

# Cores per CPU | 4

Memory per node | 48GB

Operating System | CentOS 5.5 x86_64

Storage 1 Fusion-io ioDrive Duo 320GB
Storage 2 Crucial RealSSD C30
Storage 3 Fujitsu MBA3147RC 147GB/15000rpm

Network Interface | Mellanox ConnextX-II 10G Adapter

Network Switch Cisco Nexus 5010

(*) one node is reserved for the master server.
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0 2 Regular - Time Comparison [sec]

Vol.2012-HPC-135 No.25

Store | WC avg. | Delete
Hadoop + ioDrive 179 228.0 14
Hadoop + SATA SSD 161 228.8 14
Hadoop + SAS HDD 156 228.0 13
SSS + ioDrive 16 319.8 27
SSS + SATA SSD 15 318.0 28
SSS + SAS HDD 16 319.0 29

0 3 Regular - Power Consumption [Wh]

Store | WC avg. | Delete
Hadoop + ioDrive 192.7 482.5 15.1
Hadoop + SATA SSD | 174.2 484.0 15.1
Hadoop + SAS HDD 168.7 482.6 14.0
SSS + ioDrive 19.0 450.3 36.2
SSS + SATA SSD 17.9 448.7 374
SSS + SAS HDD 19.1 449.6 38.8
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0 4 Small - Time Comparison [sec]

Store | WC avg. | Delete
Hadoop + ioDrive 145 216.6 19
Hadoop + SATA SSD 131 215.0 20
Hadoop + SAS HDD 124 216.4 19
SSS + ioDrive 1 1.8 27
SSS + SATA SSD 2 1.8 28
SSS + SAS HDD 2 1.6 29

0 5 Small - Power Consumption [Wh]

Store | WC avg. | Delete
Hadoop + ioDrive 154.8 452.7 20.5
Hadoop + SATA SSD | 140.8 451.9 21.5
Hadoop + SAS HDD 133.5 453.7 20.5
SSS + ioDrive 1.1 2.2 4.3
SSS + SATA SSD 2.1 2.2 3.2
SSS + SAS HDD 2.1 2.0 4.3
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