Computer and Information Science; Vol. 11, No. 1; 2018
ISSN 1913-8989  E-ISSN 1913-8997
Published by Canadian Center of Science and Education

The Analysis and Implementation of the K - Means Algorithm Based
on Hadoop Platform

Liu Xiang wei!
! PLA University of Foreign Languages, Luoyang Henan, China

Correspondence: Liu Xiang Wei, PLA University of Foreign Languages, Luoyang Henan, 471003 China. E-mail:
liuxwletter@163.com

Received: November 3, 2016 Accepted: November 23, 2016 Online Published: January 29, 2018
doi:10.5539/cis.v11n1p98 URL: http://dx.doi.org/10.5539/cis.v1 1n1p98
Abstract

In today's society has entered the era of big data, data of the diversity and the amount of data increases to the
data storage and processing brought great challenges, Hadoop HDFS and MapReduce better solves the these two
problems. Classical K-means algorithm is the most widely used one based on the partition of the clustering
algorithm. At the completion of the cluster configuration based on, the k-means algorithm in cluster mode of
operation principle and in the cluster mode realized kmeans algorithm, and the experimental results are research
and analysis, summarized the k-means algorithm is run on the Hadoop platform's strengths and limitations.
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1. Introduction

With the coming of information age, more diverse data sources, data volume is growing rendering geometry type.
A relational database system has been unable to such a large data storage management, previous processing
system is not able to deal effectively with these data. Therefore, how to mass data storage and processing has
become a time problem, in this respect has created such as Hadoop, Spark big data technology.

K - Means algorithm as a kind of clustering algorithm based on partition and application is very extensive,
operation time, quick speed, easy to explain and has better clustering effect. K - means algorithm the basic idea
is: centering on the k point in space clustering, classification for the most close to their objects. Through iterative
method, the value of the successive update the clustering center, until the best clustering results are obtained. For
these technologies in the research, design and implementation, to grasp the big data analysis and processing, has
the vital significance.

Hadoop is mainly introduced in this paper the construction of the distributed processing environment, and based
on different data to analyze the efficiency of running in a distributed environment, implemented within the
framework of graphs Kmeans algorithm, and through the experimental results are analyzed, and improvement
opinions are put forward.

2 Hadoop Cluster Environment Configuration
2.1 The Computer Environment Configuration

The Cluster is composed of five computer, 1 master4 slave. In order to facilitate the configuration file copy, all
the user name of the machine are hadoop, password for hadoop. Host name is different, the master of M, slave
respectively S1, S2, S3, S4. The IP address of the host for continuous distribution

2.2 Hadoop Environment Configuration

2.2.1 Configure the Network

The network configuration steps are as follows:

(1) The first input cd

(2) Enter sudo vim/etc/network/interfaces

(3) Interface documentation to join at the end of the following statements
auto eth0
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iface ethO inet static
address 192.168.2.210
netmask 255.255.255.0
2.2.2 Configure SSH
Configure SSH mainly include public and private keys:
(1) In four machine input respectively SSH - the keygen -t rsa to generate a digital signature.
(2) Copy the public key to the server host.

(3) Copy from the machine's public key to the host. After SSH directory, need to create authorized keys file on a
host computer to store the public key.

(4) Then enter sudo reboot to restart the computer, make effective configuration file.
(5) After the next to be distributed to each host password-less login within a cluster can be realized.
2.2.3 Install the JDK and HADOOP

Unpack the JDK and HADOOP compression bag, Modify the configuration startup files, After inventory, reboot
the system. Boot into the system, check whether successful installation:

Java version - version information will be shown,The hadoop command prompt information will be shown.
2.2.4 Configure Hadoop cluster host M the XML file

Host M is needed in the operation

(1) First enter the hadoop installation directory, enter the mkdir TMP TMP establish the temporary file directory.
(2) Modify the hadoop/etc/hadoop hadoop - env. Under sh, mapred - env. Sh and yarn - env. Sh.

(3) Modify the hadoop/etc/hadoop core - site. Under the XML.

(4) Modify the hadoop/etc/hadoop HDFS - site. Under the XML.

(5) Modify the hadoop/etc/hadoop mapred - site. Under the XML

At this point has been configured on the host M hadoop related documents, and the configuration file on the host
S1 and S6 for distribution

2.2.5 The Cluster Start
(1) If you want to start the HDFS file system requires the host M command line, enter the start - dfs.sh

(2) And then type the command on the host M the JPS command can see the namenode and secondarynamenode
start, launched a datanode on other slave hosts.

2.3 The client host configuration

(1) Installing a Ubuntu desktop host, configured network and follow these steps to install hadoop and jdk.
(2) The hadoop - eclipse plugin - 2.7.1. Copy the jar to eclipse plugins folder under the root directory

(3) Open the eclipse, select OpenPersepctive Window menu options in the other, select Map/Reduce again.

(4) In the Map/Reduce the Location of a new Loaction, input information of this cluster. After can see DFS file
system.

(5) Immediately after the new program and select run on Hadoop.
3. K - Means Algorithm on Hadoop Platform Implementation
3.1 The Feasibility Analysis of K-Means Algorithm

3.1.1 K - Means Algorithm

K - Means algorithm is a kind of typical clustering method based on classification. This method first requires the
user to input the number k of clustering and specify the initial clustering center, k begin after clustering. Select
one of the first data point, after calculating the data point to the center of the k cluster distance (Euclidean
distance, for example), then compared the data points and the size of the k cluster center distance and will point
to the smallest distance clustering. For after the completion of all the data points, to calculate the new clustering
center (the clustering can be all the points in the average). After defining new clustering center, a new data points
of clustering algorithms, until the center of mass is constant or changed little.
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3.1.2 Mapreduce Architecture

Graphs as an important part of the hadoop platform, its basic characteristic is divided into two parts, one is a
Map, the main role is to Map key/value pair, to cut word frequency statistics for example is the first word, and
then give each word value is 1, after the Reduce is a specification of each node Map for results, which is the
same key to delete a while, add 1 to the corresponding value, thus eventually get word frequency statistics results.
The architecture of the most powerful and most prominent advantage is the work can be similar and not
influence each other to break up, then assigned to different node for processing, eventually integrating criterion
to get the final result.

Through the calculated data points assigned to each node, and then reduction processing. Under the condition of
the cluster scale allows, in a short period of time can be a lot of iterative computation. So graphs architecture is
very suitable for K - Means algorithm was implemented. K - Means algorithm is also facing a problem, in a large
amount of data, dimension more cases, single machine is difficult to complete relevant operation. So the
MapReduce architecture also solves the key problem of K-Means algorithm surviving in the current large data
environment.

3.2 Algorithm Implementation Assistance

Algorithm of the auxiliary work to be done mainly by the Helper classes, including the following functions. The
self-test section contains the following classes, as shown in Table 1.

Table 1. Self-Test section table

The function name Parameter Effect
getOldCenters inputPath The old centroid file is read in and stored in ArryList
deleteLastResult path Delete the data on the HDFS file system
corresponding to path
copyOriginalCenters src  dst From the local path src, copy the user-defined initial

cluster center data to the specified path dst in the
HDFS file system

isFinished oldPath newPath First, the old cluster center is read through the
Kpath oldPath. Since this function is executed after an
dtBegldxPath iteration of the K-Means algorithm, the newPath
threshold corresponds to the current clustering result, and then

the current clustering result is new. , And then
compare the distance between the new clustering
center and the old clustering center is less than the
set threshold threshold. If it is less than, it returns
true, which means the cluster center does not need to
be updated, and has reached the precision. If it is
greater than, update the cluster center and return
false to prepare for the next iteration.

3.3 Run Document

Kmeans internal consists of the following categories:
(1) KmeansMapper;

(2) KmeansReducer;

(3) runKmeans

(4) main;

Among them, some functions such as shown in table 2.

Table 2. Some functions table

The function name Parameter Effect Special instructions
map Key In acquiring oldCenters file storing old The main is to call the
values clustering center, through the point of Mapper class,
context each need clustering and clustering convenient for K -
center distance calculations, decided to means algorithm
the cluster to which cluster center, and
record.
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reduce Key
Values
context
runKmeans Args
isReduce
main args

After judgment, if need to Reduce the
operation, then call this function to
Reduce the results of the Map operation,
main is to merge the same key value,
synchronous update data of all nodes
First to determine whether a number of
parameters meet the conditions, if does
not meet the error; If meet, Map
operation, after the judgment is the need
to Reduce the operation, need to Reduce
the operation, do not need to, is set up
after the input and output path to the
output of the results.

This function to delete the last run results
first, then copy the user defined initial
clustering center to the program. Into the
circulation, after the end of the loop
condition is reached the maximum
number of iterations or new clustering
center and clustering center of the old
distance less than a specified threshold.
Loop body perform content is, the first to
print the current execution of the number
of iterations, is to run after K - Means
algorithm. Whether the end is through
isFinished function return values.

The main Reducer is
call class, convenient
for K - means operation

On the cluster, the program flow chart in Figure 1 as follows.

DATA DATA DATA DATA |«
MAP MAP MAP
KEY KEY KEY
VALUE: The VALUE: The VALUE: The
center of mass center of mass center of
of data objects of data objects mass of data
KEY KEY
VALUE: The VALUE: The
center of mass center of mass
of data objects of data objects
\ 4 A 4
reduce reduce
MAP

Figure 1. The program flow
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4. Experimental Process Analysis

4.1 Experimental Data

The data were randomized to a total of 179 groups of 14 randomized data.
4.2 Experimental Procedure

In the process of K-means algorithm experiment, by adjusting the difference of clustering centers, the threshold
is adjusted to achieve the clustering purpose.

1. In the above data for K-Means algorithm, the results shown in Table 3:

Table 3. The number of clustering centers, the threshold, and the running time of the algorithm

Number of cluster centers Threshold=0.1 Threshold=0.5 Threshold=1
K=3 94626ms 98234ms 101134ms
K=4 97573ms 103986ms 102949ms

It can be seen from Table 1 that the larger the threshold, the larger the number of clustering centers and the
longer the running time of the algorithm.

2. After Kmeans clustering, we finally calculated the data contained in each cluster:

(1) When the number of cluster centers is 3, the threshold is 0.1, and the number of iterations is limited to 20, Fig.
2 shows the three centroids of clustering results.

Figure 2. Clustering results

(2) When the number of cluster centers is 4, the threshold is 0.1, and the number of iteration cycles is limited to
20, as shown in Fig. 3

Figure 3. Clustering results

The results of the operation, that is, the data centers of the three clusters are shown in Table 4 and Table 5.

Table 4. Operation result

K=3 Cluster center 1 Cluster center 2 Cluster center 3
Threshold=0.1 67 61 50
Threshold=0.5 67 61 50

Threshold=1 67 61 50

Table 5. Operation result

K=4 Cluster center 1 Cluster center 2 Cluster center 3 Cluster center 4
Threshold=0.1 36 68 59 15
Threshold=0.5 36 68 59 15

Threshold=1 36 68 59 15
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4.3 Analysis of Results

The results show that the data size of each cluster center is almost the same when the thresholds are not very
large, and the accuracy of the data classification is also relatively stable when the number of clusters is small.
And the classification results are consistent. After observing the data of 20 clustering centers after 20 iterations,
it is found that the smaller thresholds do not affect the clustering center results when the initial centers are
consistent. This shows that the stability of K-Means algorithm is very high, itself is also very reliable.

5. Conclusion

In this paper, based on MapReduce distributed computing framework, the K-Means algorithm. The algorithm
divides the data first, then distributes it to each slave through the Master. After each slave, the data is processed.
Then, the clustering center is clustered synchronously. When the difference between the new cluster center and
the old cluster center is less than the threshold or after iterations reach a certain number of times, the operation is
stopped and the result of the last clustering is used as the result. Through the comparison and analysis of the
results, we can see that the K-Means algorithm based on the MapReduce distributed processing framework has
more advantages in dealing with large-scale data.

References

Anchalia, P. P, Koundinya, A. K., & Srinath, N. K. (2013). MapReuce Desigh of K-means Clustering Algorithm.
International Conference on Information Science & Applications, 2013, 1-5.

Li, L. Y, Dong Y. M., Kong, Y. Zh., & Qiuli, K. (2016) - means algorithm of graphs parallel research. Journal of
Harbin University of Science and Technology, 2016(1).

Ma, Handa, Hao, X. Y., & Ma, R. M. (2015). Hadoop based parallel PSO-k means algorithm for Web log mining.
Journal of Computer Applications, 42(z1).

Yuan, X. Y. (2016). ABC Kmeans clustering algorithm of graphs parallel study. Computer Measurement and
Control, 2016(1), 252-254.

Zhou, T., Zh., J. Y. L., & Cheng, K. (2013). Means clustering algorithm based on Hadoop is the implementation.
Computer Technology and Development, 23(7), 18-21.

Copyrights
Copyright for this article is retained by the author(s), with first publication rights granted to the journal.

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution
license (http://creativecommons.org/licenses/by/4.0/).

103




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


