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A Study on the Improving Performance of Massively Small
File Using the Reuse JVM in MapReduce
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ABSTRACT

Pan Koo Kim'™"

With the widespread use of smartphones and IoT (Internet of Things), data are being generated on
a large scale, and there is increased for the analysis of such data. Hence, distributed processing systems
have gained much attention. Hadoop, which is a distributed processing system, saves the metadata of

stored files in name nodes; in this case, the main problems are as follows: the memory becomes insufficient;
load occurs because of massive small files; scheduling and file processing time increases because of the
increased number of small files. In this paper, we propose a solution to address the increase in processing
time because of massive small files, and thus improve the processing performance, using the Reuse JVM
method provided by Hadoop. Through environment setting, the Reuse JVM method modifies the JVM
produced conventionally for every task, so that multiple tasks are reused sequentially in one JVM. As
a final outcome, the Reuse JVM method showed the best processing performance when used together

with CombineFileInputFormat.
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Fig. 1. Hadoop Architecture,
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Table 1, mapred.job.reuse.jvm.num. tasks parameter set

value
Set Value Explanation
1(Default) | Do not use the Reuse JVM
User Set Number of tasks to be processed on a
single JVM
-1 Unlimited Use
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Fig. 2. Basic Processing Methods in MapReduce,
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Table 2, DataSet(11GB)

List Explanation
BigFiles 22 Files
SmallFiles(3MB) 3835 Files
SmallFiles(6MB) 1922 Files

Table 3. Experiment Environment

List Explanation
Virtual Machine VMware 8.0.2
RAM 2GB
HDD 200GB

(o8} CentOS 6.6
Hadoop Ver. Hadoop 1.2.1




1102 ZEDICINES ==X X18A X9=(2015.9)

Table 4, Result of Experiment(Reuse JVM)
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Table 5. Result of Experiment(Basic)
Data Set Processing Time (Before) Processing Time (After) Mapper
BigFiles 03mins, 18sec 02mins, 14sec 187
SmallFiles(3MB) 16mins, 23sec 07mins, 07sec 3835
SmallFiles(6MB) 09mins, 18sec 04mins, 13sec 1922
Table 6. Result of Experiment(Hadoop Archive)
Data Set Processing Time (Before) | Processing Time (After) Mapper
SmallFiles(6MB) Create 17m%ns, 16sec 18m?ns, 06sec 6
Process 02mins, 39sec 02mins, 30sec 26
Table 7. Result of Experiment(CombineFilelnputFormat 64MB)

Data Set Processing Time (Before) Processing Time (After) Mapper
SmallFiles(3MB) 04mins, 25sec 03mins, 15sec 174
SmallFiles(6MB) 03mins, 30sec 03mins, 02sec

Table 8. Result of Experiment(CombineFilelnputFormat 128MB)

Data Set Processing Time (Before) Processing Time (After) Mapper
SmallFiles(3MB) 03mins 50sec 03mins 20sec 89
SmallFiles(6MB) 03mins 16sec 03mins




MapReduceOlM Reuse JVMZ 0|2

1

N

Table 7, 8¢] CombineFileInputFormat ]2
7y 2 E9Y S 64MBS} 128MB =712 Ro} A2 )
< o 3MB 28 25992 27 174709 viHE
AbE-ske] 044 25, 89709 WiHE AF83te] 03&
509 Alzto]l A28 U3, 6MB &3 ~B9d-L
Z¥zy 17470 9] w3 & AR8-3ke 0334 30%, 89719 Hf
S AMEStY 038 169 AlzFe]l A8 =Y
CombineFilelnputFormat ¥4 7]& B3 A g
AR 5o AtE AR 2E53Y-S HolE Al
o2 A% Ay F dYE AAPE | P 5
3 2 YA 52 B At CombineFilelnputFormat %
2ol Reuse JVMS 243 A3} 3MB £33k ~E5
A2 742} 17470 ] v & AE-se] 037 152, 897H
o] wj# & ARE3t] 03% 2029 AlRto] A8 5%,
6MB 2% 223de 242 174709 M E A
sted 038 02%, 8970 €] wi® & At&-3te] 03&<] Al
7ro] 22 %At} CombineFileInputFormat®} Reuse
JVME A A& A3 71E 99d Aejx et
=3t AY OS5y 3dE Ass BT 11GB =2
Z1ET oS & e 2E9YS HolH AHo=
APITHE AFHET o 5% A5 BY o=
S eia=

ﬂll

f 1

&)

-

=

5 3} Reuse JVM *}%0}04 71201]
22290 shvritt AAHYE JVME 2A S +4

o T ~ETYo] shte] JVMelA A=
= 3}9th SMBE 233 3835709 ~E3Y 6
MBEZ 233 1922719 2E3U S Holg Moz
Reuse JVM< ©] 8% W3 7144 <& Hla H7}
g A I ZE AE IS W Reuse JVMES o] 8-
"2l o] CombineFilelnputFormat T2 0. &2 4%
e Bgor vgdox 45 AUt 9
A& & 4 AUt} CombineFileInputFormat %
o] Reuse JVM= ©] &3 W& F7tste] A4S
I 71E v Y Aot visstAY s F3E
T3 A5E BAth shEolrtol B 22 A9 3
Haste] 2E0Ye] Mt EoE7] dEdd A
H+e JVME] 47F 22 ¢} Reuse JVMS ARS8

ox ﬂJ[O HJo My 1> rlr oox

St 72 220 N2lds
AR ARSI AL, & &
(S]]

J AP e PARAD v

Reuse JVM 32hu| B A7 2= gaglFol o
3 AT oA el

REFERENCE

[ 11 J.H. Jung, Beginning, Hadoop Programming,
Wikibooks, Gyeonggi—do, Korea, 2012.

[2] CB. Kim and J.P. Chung, "Processing Method

of Mass Small File using Hadoop Platform,”

Journal of Advanced Navigation Technology,

Vol. 18, No. 4, pp. 401-408, 2014.

W.J. Yi and S. Park, “A Data Merging

Technique based on Clustering for Solving

[31]

Problems of Massive Small Files in Hadoop

with Performance Enhancement of Map/

Reduce,” Proceeding of the Winter Confer-

ence of the Korean Institute of Information

Scientists and Engineers, pp. 180-182, 2014.

H.K. Oh, K.Y. Kim, J.M. Hwang, J.H. Park,

J.T. Lim, K.S. Bok, et al., "A Distributed

Cache Management Scheme for Efficient

Accesses of Small Files in HDFS,” Journal of

the Korea Contents Association, Vol. 14, No.

11, pp. 28-38, 2014.

[5] W. Tom, Hadoop @ The Definitive Guide,
Hanbit Media, Seoul, Korea, 2013.

[6]1 KY. Han, Do it! Hadoop with Big Data,
Easys Pub, Seoul, Korea, 2013.

[7] IDG Korea, Open DB Framework for Big
Data: Understanding Hadoop, 1IDG Tech
Report, pp. 1-9, 2012.

[8] D. Chandrasekar, R. Dakshinamurthy, P.G.

"A Novel

Indexing Scheme for Efficient Handling of

Small Files in Hadoop Distributed File

System,” Proceeding of International Confer-

[4]

Sechakumar, and B. Prabavathy,

ence on Computer Communication and Infor-



1104 ZEDICINES ==X X18A X9=(2015.9)

matics, pp. 1-8, 2013.

[9] Hadoop 1.2.1 Documentation, http://hadoop.
apache.org/ (accessed Aug., 05, 2015)

[10] HDFS File Storage Method, http://blrunner.
com/category/Development/Hadoop (accessed
Aug., 05, 2015)

[11] B. Dong, J. Qiu, O. Zheng, X.Zhong, J.Li, and
Y. Li, "A Novel Approach to Improving the
Efficiency of Storing and Accessing Small
Files on Hadoop:a Case Study by Power Point
Files,” Proceeding of Institute of Electrical
and Electronics Engineers International Con—
ference on Services Computing, pp. 65-72,
2010.

[12] HW. Kim, S.E. Park, and S.Y. Euh, "The
Distributed Encryption Processing System for
Large Capacity Personal Information based on
MapReduce,” Journal of the Korea Institute
of Information and Communication Engineer—
ing, Vol. 18, No. 3, pp. 576-585, 2014.

[13] The Small Files Problem, http://blog.cloudera.
com/blog/2009/02/the-small-files-problem/
(accessed Aug., 07, 2015)

[14] Hadoop I/O: Sequence, Map, Set, Array,
BloomMap Files, http://blog.cloudera.com/blog/
2011/01/hadoop-io-sequence-map-set—array -
bloommap-files/ (accessed Aug., 07, 2015)

[15] TW. Kim, H.J. Chung, J.M. Kim, "The
Creation and Placement of VMs and Tasks in
Virtualized Hadoop Cluster Environment,”
Journal of Korea Multimedia Society, Vol. 15,
No. 12, pp. 1-7, 2012.

[16] U.G. Kim, J.Y. Kim, “Research on Object-
Oriented Relational Database Model and its
Utilization for Dynamic Geo-spatial Service
through Next Generation Ship Navigation
System,” /7 CoNvergence PRActice (INPRA),
Vol. 1, No. 2, pp. 1-10, 2013.

[17] S. Vidalis, O. Angelopoulou, ”Assessing

Identity Theft in the Internet of Things,” /7
CoNvergence PRActice(INPRA), Vol. 2, No.
1, pp 15-21, 2014.

S 1E1 ﬂﬂ "‘ B

AR, AAAR

T~

ro

20119 =AM gtn HFE 3
F AL

20149 =Adgtn vt

20153 A AR Aural
AA 24

A EoF ARAEY, 2EUES

=, AE 3 2524

e

oY
rE
-

1988

2

OYJ_uOH_uOH B

1990 4

1994 &

N R A )
i

Lo o 1% o L% 2

1904 ~ | A) 24 S w
Aok AN, AW, Aedoi A e, Weolg



