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Mounting of MapReduce using the scheduler of
PC cluster
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In this paper, the MapReduce implementation using cluster’s job scheduler
was introduced. MapReduce is the software framework which was developed
by Google for performing distributed and parallel operations. Using the pro-
posed system, users can use MapReduce algorithms even on clusters where all
jobs should be submitted over cluster’s scheduler. In this paper, the implemen-
tation system was developed on the cluster whose OS is Microsoft Windows
HPC Server V3. Through the system experiments, the proposed system was
compared with Hadoop and the following two topics were described. First of
all, user can perfume MapReduce algorithm using the proposed system and the
parallel efficiency was almost same as that of Hadoop. Secondly, using the pro-
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posed system, the administration of the resource utility is easier than Hadoop
because the proposed system can use cluster scheduler.
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Table 1 Correspondence of Google MapReduce and Hadoop
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Fig.2 The conventional MapReduce system
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Fig.3 The MapReduce system to propose
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Table 2 Experiment environment

CPU Intel Xeon E5430 2.66GHz0 Quad Corell
Memory 8192MB

HDD 300GB

Ethernet 1 Gigabit Ethernet

oooo 24

go0oooooooon C#

ooooooo

4.2 0 00O

0000000000 2000000000000000000 MapReduce 0000
O0ODOOO0OCOCOODDOODO Microsoft Windows HPC Server V30 0O 0O 0O HPC Serverd O
gooo

000000000 O00OHPC Server 00000 HPC Job Manager O O O O PowerShell
000000000000 0O0MapReduce00O00OD0OODOODOO

4.3 O0O0OOO
gooobobo40000000000D0O0D0O0O0O0ODODODOO0ODODODOOOOOOOO
gooboobooboooboobobooboobooobo soUobooboooobooooog
goo0o0 100000000 0obo0oobooobooobooobOoo s0goboboo
ooobooooobooobobooobobooobobooooooooo

(©2009 Information Processing Society of Japan



IPSJ SIG Technical Report

(sec.) 3

400
350 M Hadoop 285

HPC Server
300 2

250
200
150

100 7 0.5
3117177
8 16 24

1 2 4
number of nodes

& Hadoop
“HPC Server

processing time

1 2 4 8 16 24
number of nodes

04 D0O0ODOO0OOOOOOOOO
g.4 Change of the processing time by the

06 O0O0O0O00O0O0O00OOO0

F Fig.5 The speed improvement rate by the

number of nodes number of nodes

04000Hadoop 00 OODOO0OO0ODOOOODOOODOOOOOOOOOOOOODODODOO
OoQ0OoOo00O HPC Server 00 Hadoop OO OOOOOOOODODDOOOOUOUOOHadoop
0000000000 0000C000000HPC Server00 100000000O0DO0CDODO
0000000000000 0000D000OHPC Server D0 O000O0OODOOOODODO
0000000ooooooooooooooon

0000 s5000000000000000000000DOO00DOO00O000O0OD0O0O
0000000000000 00000D00000000000o0oooooooooog
000000000000000000000000000000000000o0oO0o00ag
J000000Do00o0oo0dD0D000oo0ooooOooDOoDodnWindows HPC
Server 0000000000000 DODODO APIODODOOODOODOODOOOO

0oodddooooooooooooCoOoOoOoOoUoUogoooooooooooooo
oooooooooOdoUoOooooUoUooooooUoUoooDoooogoUooooooo
O000O0OO0OOHadoop OOODOOOODOOOOODODODOOOODOOOOOODOODOOO
oooo

5. DO0OOOoooo

MapReduce 0000000000000 DODOOO0O0O0O0OCOOOOOOOOOOOOO
000000000000 O0GooglelODO0OODOOOOODODOOOOODOOOOOOODO
000000000 HadoopOOOOOOOODOOOOODOOOOOODODOOOOOOO
gooooooooooooooooobooboooboooooooooooooooooDooboo

Vol.2009-HPC-121 No.13
2009/8/4

gooooooboooooooobooooooobboooboobooobDbooDbooDboo
PCOOOOOOCOOOOOOOOOODOOO MapReduceJOOODOOOODDOOOOO
0000 Hadoop OO OOOOOOOOOODOODOOOODODO HadoopOOOOOOOO
goboooooobooooboooboooobooooobooooooobooooobogon

goboboooboooooooobooooobooooooobooooooobooooooon
O0O0pPCO0OOODOOOOOOOOOOO MapReduee 0O0O0OOOOOOOOOOOO
00000000000 APIOOO00O0O0O0O0O0OO0O00O0O0O00000OO MapReduce O
gooooooo

g O

0000000000000 0000000000000000000 Windows HPC
J000d00O0O0DDDODOO0 Windows 00000OOS O Microsoft Windows HPC Server
Vv3)oouooooooooooooo

o o 0O 0O

1) : MapReduce - Wikipedia. http://en.wikipedia.org/wiki/MapReduce.
2) : Google 0 MapReduce 0000000 JavaO OO OO Qit.

http://www.atmarkit.co.jp/fjava/special/distributed01/distributed01_1.html.

3) : MapReduce programming with Apache Hadoop - JavaWorld.
http://www.javaworld.com/javaworld/jw-09-2008/jw-09-hadoop.html.

4) : Amazon Elastic MapReduce. http://aws.amazon.com/elasticmapreduce/.

5) 000000000000 00000D0DO00000OMapReduce OO0 RDF-DB
0000000oooooooooon (HPC-14:.0000,2008000/00/0000
00000000000oooooooo (SWoPP OO 2008)00000000DOOO.
[00D000000000D0000000]0 Vol.2008, No.74, pp.223—-228 (20080729).

6) 000O00OGoogle 0D 0OUOO OOO0ODOO0UOODOUDOOODOO (2008).

7) : Welcome to Apache Hadoop Core! http://hadoop.apache.org/core/.

8) : Main Page - Gutenberg. http://www.gutenberg.org/wiki/.

(©2009 Information Processing Society of Japan





