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Abstract

In recently years, with the growth of social media and the development of mobile devices, the
data have been significantly increased. MapReduce is an emerging programming model that
processes large amount of data. However, since MapReduce evenly places the data in the
dedicated distributed computing environment, it is not suitable to the non-dedicated distributed
computing environment. The data replacement algorithms were proposed for performance
optimization of MapReduce in the non-dedicated distributed computing environments. However,
they spend much time for date replacement and cause the network load for unnecessary data
transmission. In this paper, we propose an efficient data replacement algorithm for the
performance optimization of MapReduce in the non-dedicated distributed computing
environments. The proposed scheme computes the ratio of data blocks in the nodes based on the
node availability model and reduces the network load by transmitting the data blocks considering
the data placement. Our experimental results show that the proposed scheme outperforms the
existing scheme.
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output: HashTable — HT(BlockID, CorrespondingNodelndex)
BEGIN

Al(1)2 0l85t0d 2t =9 ofaf MAIZE HM E(T)
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END FOR EACH
FOR EACH node it 0 <i{n)
if(Deviation; ) 0)
FOR EACH node i( 0 <j < n)
if(Deviation; < 0)
[| CIE E9to| Ha| At
Distance;;= |Node_IP;— Nod(%_[Pj\
11712 =E £02 arr i[liS0f &%
if(Distance; { arr_ilnum])
arr_ilnum+1]1 = arr_ilnum]
arr_ilnum] = Node_IP;
num++
else
arr_ilnum+1] = Node_IP;
num++
for(int cnt = 0; cnt { arr_i.size; cnt++;)
if(Deviationarr_ilcnt] ¢ 0)
/1 SHAlEIOlS Bhgt
return HT(r) = (BlockID, arr_ilcnt]
Deviationarr_ilcnt] —= deviation;

END for
else
/1 sHAlE[01E Bt
return HT(r) = (BlockID, node i)
END FOR EACH
END
12 5. Build Hash Table €12|5
| 1001x | ] [1001x ][ 1001x]

| 100.1x |
[

a3 6. 720l E F4& HA



S ZMSE flet 2E2XQ HlOIE x| ¢ualE 25

19 7ko g Aotsl= 7w
st B2 =g AEs] 93
zofo] Az](Distance) & A4k}
NESE 4 (5)ol A Node IPi<}
jol AAl IPE et

o
)
o
N
[
= NQL‘
oft

/\iL‘ loﬂ/\
2} (5)9F Zo] tf
o 7k

=
Node P+ ==

2

2~
<
P

i
A

mm r[m

= =

=

Distance,; = | Node_IP, — Nodﬁ,]P}\ 5)

5 FAO R Deviation < 0 9 =EE

g ﬂé}oq oHA/EJZO/v%HT(r) )= *ﬁ”ﬁhﬂr OIVH EE ]
1

2
jus)
==
2
e
HU
Ol
:l:z
>
>
g
3
I
o)
ﬁ
S
35 0
oz
ox,
m
r

- ‘——.E}—
doleE Awix3t7] 8 BuildHashTable()S 7]
o2 Wy Mg r (0 < r <m< AN r9] 3

7] Fo= 4 3t} rol ket HT(r)¢l BlockIDell @l
il B2S |gsls v dolEE Auix g
24 dlo] 1 29| HjxZ F3Yei)

919 o] AlRksh=s EEARL dloE] AujA] Lare]
& =m0 7R A mElE e dloly 55
A5 arEstel Holy

EEE AR TPhE

=
=S AkEske] dHold £58 ASdemA HESA
5

V. 45 =t
4.1 M3 B

1

2 el Algkeks 7l

= 710015t Bl AS 8 A5 vl Bt

FaAstTh uheba] B =R i (10104 T
&

o
Beo]i 72 71&}0& st 4
o

o O
3 B M %
LEO| EA) 10 ~ 50
HESZ tHSEZ (MB) 4 ~ 32
ClojEf 37((GB) 6.4 ~ 32
Hio|e E5 AMOI=(MB) 64
LE o M3 L(EA) 10

s 2
AlgFah= 71W ] dlolE AulA] E52f Hl&o] Wt oF

75% Zraskeiet.

—=2|E Y -5 Y

100 = +
£ a0 — =
W a0
|
W
w0
T 50
5 40
T 30 —m = a
K o0
& 0

o

10 20 30 40 =0
Y =c9f (ER)

J8 7. LE =0 ME KHHiX| CIOJE] £ HIE

(29 8] ol mh AujA] dloly =52 ©
AR Blal G Aol == 1079 =5
A 5 10705 WA oA AFsksich 71 Al
iz rare](10]e) 45 712 dlolE wiAE il

et il A ez doly &5 HHE 8t

oft

fr

o ge A WaE T W ohld iR 255
o] ol BEro Slaf VNI P} Holxich. Aokt

B2 7129 dold Wxg melste] A Hlo]
B 228 HasgtozA AuHsE Holy 259
o1 AZHE ZaAT A% Bk A3k, Aeke 7]

el vlole] AuiA] 552 ol FAlzte] Wit of 49%
Eas



26 &H=IEHI=535|=2X| '13 Vol. 13 No. 9

FII:I

E2E Y mHUsE 2

300

(s}

~ 250

=
&
I~
5]
=]

0

r 150

2

=
=)
=]

Huix| HiolE &

AMb/s &Mb/s 16Mb/s 32Mbfs
T (Mb/s)

a3 8. =0l WE xHulx| ClolEf 25 OISAIZ

aL, 7129 ol vjA & aefsto] HolBE HAE3he
2 Y EA Rats AATIE Aol 7Hsd ‘3}. oy
B7y A, Algrel= 719 diolH AR E5 v)&
o] 71Z 7Rl vl oF 5%, dloly A= & 4

o]
FAI7ko] oF 4996 RHAIST) ol Fal Aekah 7]
HolA HlolE] EEe] AMAE 9% g Fa
7 adE ARG 45 AT bolg

A 5 g R AP SR A7) 91
g

[1] J. Dittrich and J. Quiané-Ruiz, Efficient big data
processing in Hadoop MapReduce, Proc. of the
VLDB Endowment, pp.2014-2014, 2012.

[2] 1 Hwang, K Jung, K Im, and J. Lee,
“Improving the Map/Reduce Model through
Data Distribution and Task Progress
Scheduling,” Journal of the Korea Contents
Association, Vol.10, No.10, pp.78-85, 2010.

[3] http://hadoop.apache.org.

[4] K. Shvachko, H Huang, S. Radia, and R.
Chansler, The Hadoop Distributed File System,
Proc. of the IEEE Symposium on Massive
Storage Systems, pp.1-10, 2010.

[6] J. Dean and S. Ghemawat, "MapReduce:
Simplified Data Processing on Large Clusters,”
Magazine Communications of the ACM, Vol.5l,
Issuel, pp.107-113, 2008.

[6] D. Werthimer, J. Cobb, M. Lebofsky, D.
Anderson, and E. Korpela, "SETI@QHOME —
Massively Distributed Computing for SETL”
Journal of Computing Science and Engineering,
Vol.3, No.1, pp.78-83, 2001.

[7]1 D. L. Eager, ED. Lazowska, and J. Zahor-jan,
"Adaptive Load Sharing in Homogeneous
Distributed Systems,” Journal of Software
Engineering, Vol.12, No.5, pp.662-675, 1986.

[8] S. T. Leutenegger, X. H Sun, Distributed
Computing Feasibility in a Non-dedicated
Homogeneous Distributed System, Proc. of the
ACM/IEEE Conference on Supercomputing,
pp.143-152, 1993.

[9] "SETI@home”, http://setiathome.berkeley.edu

[10] H Jin, X. Yang, X. H Sun, and I Raicy,
ADAPT: Availability-Aware MapReduce Data
Placement for Non-Dedicated Distributed
Computing, Proc. of IEEE International
Conference on Distributed Computing Systems,
pp.516-525, 2012.

[11] S. Ghemawat, H. Gobioff, and S. Leung, The
Google File System, Proc. of ACM Symposium
on Operating Systems Principles, pp.29-43, 2003.



S EH3IE o3t 8N HOlE MK YDRS 27

KA £ 74 $(Kyoungsoo Bok) Hel#
1998 2¢ 1 FEhelal 3ty

F <& Z(Eunkyung Ryu) 3| (o]}
. 0129 29 EEUE W ARE = 2000 24 : %%EHQE A%

AZIHEFIH)

Fohs 3o,
=20124 39 ~ @A @ SEOE

AR EAFst) AALaA
RS AT AALA

o ele), e A5 5
(Junho Park) H3¥
A

2008\ 24 ¢ SR TSt FREA
el

+ 2010 29 ¢ FEUSL ARSI
Ry N RS DA

<0109 39 ~ AA] : FEsta
XJEEA Vutﬂ—J,]_ u]—/g]_jq_ é

<FAEOE> ¢ B A YIEY A, HloJEHo] 2 Al
8l RFID, A4 €1, LMS/LCMS, H}¢] .91 Zuj gl

=
=
_}_\_‘6“

ABFIHFEAAD
$ 2005 29 FEUSL ARTF
/\] 4—61 J,].(S'—al-ul/\].)

+ 20051 3€ ~ 2008 2¢€ ¢ S=AEy]ed At

¥} Postdoc
= 2008 3¥ ~ 20119 2¢€ : GVRIARIE ATAa
$ 2011 39 ~ AA : FHEATR ARENTTH 2
WAL

<FAIEOE>  HoJEHo] 2 A|2El AR A Al 2<E]
SIA 7] 2 Zald PP HIEY A, AAMUESY
3 % RFID &

F Al 4(Jaesoo Yoo) ENVEE
- 1989 29 - WEfeta e

B8 (F A
£ 1991 290 ¢ KAIST 72¥3s}

(ZFAAD
19954 29 : KAIST #4Hsta)
(Fshutap)

ALY

<1996 8¢9 ~ @A ¢ FH N ARFAN T B
HAFEHARFNAT A u
= 2009 3¢9 ~ 20109 2€ @ A EolFH gt
Wl
<BAEOR> ¢ dlolE o] A 2|l Hld|ol |, Al
913 9 RFID, 24U EY A 8]~

=~
 vhol Q.91 EuE 2 5

4

o |m




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


