$¢. 'IZ'ZI’H Iiéﬁﬂ—a nﬁ’d)(ub

#15% #b4E, 2010. 5. 2010-15-5-1-6

2ol HAFEOIM Hadoop OHEZ|A0|M EMof E Ms 24

. o
old s, A

= H

o
ot
fol

ol

A Performance Analysis Based on Hadoop Application’s
Characteristics in Cloud Computing

4

Tae Hoon Keum*, Won Joo Lee Chang Ho Jeon”

Lol

2 %
£ =wollAe EEs AFES 28] Hadoop 71¥He] S812EE 15313, RandomTextWriter, WordCount,
PI ofZgAloldS FPFoZH ofZejA ol 5o e S 2E9] 455 B/}, RandomTextWriter+
Fol7l & ﬂﬂ @olE A3l HDFSO A7she ofl&e|Alol o], WordCounte U8 U2 ¢oiA
E5 O9R do] NIEFE Allele i ZgAoldoltt. 181 Ple BHFIEEHS Al Pl k& FEdhes of
Ex R DESC=3 ] 1?1 fEeA oS HAPAIZIAA Hole 5 7] dHolE EAl $ 71 e fZHA
olde] £ S} AlEeolS B3l RandomTextWriter oZe]A o] HolE EAE 4= F7]of
Hgsle] $=3A)7te] Z713He & 5= )t} whdAol WordCount et PI o Z2]A0] A& HolE EAl o] & o
S 9] ok} T3 WordCount ol ZE|A 0L 5 Z7]7) 64~256MB & Wl 2] 43A7Hs IS
ATt wEpr] o]2f3t Aol EAS 13 2AIEY F AL AT o Aol AYAIThE
slo] FE9E AFHE Al2ElY] e AL F UeS BT

[e]
PN
T
=

Abstract

In this paper, we implement a Hadoop based cluster for cloud computing and evaluate the
performance of this cluster based on application characteristics by executing RandomTextWriter,
WordCount, and PI applications. A RandomTextWriter creates given amount of random words and
stores them in the HDFS(Hadoop Distributed File System). A WordCount reads an input file and
determines the frequency of a given word per block unit. PI application induces PI value using the
Monte Carlo law. During simulation, we investigate the effect of data block size and the number of
replications on the execution time of applications. Through simulation, we have confirmed that the
execution time of RandomTextWriter was proportional to the number of replications. However, the
execution time of WordCount and PI were not affected by the number of replications. Moreover, the
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execution time of WordCount was optimum when the block size was 64~256MB. Therefore, these

results show that the performance of cloud computing system can be enhanced by using a

scheduling scheme that considers application’s characteristics.
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Fig. 1. Cloud computing overview
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Table 1. Cluster environment for cloud computing
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<configuration>
<property>
<name>fs.default.name</name>
<value>hdfs://192.168.0.1:9000</value>
</property>

<property>
<name>mapred.jop.tracker</name>
<value>192.168.0.1:9001</value>
</property>

<property>
<name>dfs.replication</name>
<value>3</value>

</property>

<property>
<name>dfs.block.size</name>
<value>67108864</value>
</property>

</configuration>
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Fig. 3. Configuration of hadoop-site.xml
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Text text_array[] = {word1, word2, word3 ... }
Function RandomText()

r = Randomnt()

return text_arryalr]

End RandomText

Function map(output)
while (size of output < desired size)
Text key = RandomText()
Text value = RandomText()
output.collect(key, value)
End while
End map
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Fig. 4. RandomText\Writer application pseudocode
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Function map(key, value, output)
Text word = first word in value
while (until last word in value)

output.collect(word, 1)
word = next word in value
End while
End map

Function reduce(key, values, output)
integer sum = 0
while (until last value in values)
sum += values.next()
End while
output.collect(key, sum)
End reduce
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Fig. 5. WordCount application pseudocode

Function map(key, value, output)
integer i = numOutside
= numlnside = 0
double x,y,d
while (i <= key, i += 1)
x = randomDouble()
y = randomDouble()
d=x*x+y=*y
if (d>1)
numOutside += 1
else
numinside += 1
End if
End while
output.collect(0, numOutside)
output.collect(1, numinside)
End map

Function reduce(key, values)
if(key == 1)
while (until last value in values)
numlnside += values.next()
End while
else
while (until last value in values)
numOutside += values.next()
End while
End if
End reduce
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Fig. 6. Pl application pseudocode
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