Journal of Digital Contents Society Vol. 15 No. 3 Jun. 2014(pp. 365-371)
http://dx.doi.org/10.9728/dcs.2014.15.3.365

BAFEE AHES HndE £4 VQ =5 A4 Y

ojg "
2 o
4] dlo|E|(Big Data) | tH2 HolS@A 712e] IT BFAA BEold FneE5S SED 2o B
A AhZ HEF & YAY Agol Dol WA, WAFAsH ge B ZYNAE A
9 A2 TeZ S0l astth NE FAsel Wol AEHE Lioyde] FTAEE Wl RS A
§3hed Hmol AFelAx 99, ¢ ERAAE 71—%4 WIS 8T B VQ T=R A 2

s = A=)
AR, AN Faele o Al A5 Ao A Peud BE 4o 1 A 3
e

JIFE : HOolE, MelFA, VQ RES dd, =83, 24 AR

HI
om

Decombined Distributed Parallel VQ Codebook Generation Based

on MapReduce
Hyunjin Lee*

Abstract

In the era of big data, algorithms for the existing IT environment cannot accept on a distributed
architecture such as hadoop. Thus, new distributed algorithms which apply a distributed framework
such as MapReduce are needed. Lloyd’s algorithm commonly used for vector quantization is
developed using MapReduce recently. In this paper, we proposed a decombined distributed VQ
codebook generation algorithm based on a distributed VQ codebook generation algorithm using
MapReduce to get a result more fast. The result of applying the proposed algorithm to big data
showed higher performance than the conventional method.
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Reducer OQutput

Create current_centroids and new_centroids
in the filesystem
Write new_centroids with the first & points
in the input files
repeat

delete current_centroids

rename new_centroids to current_centroids
create empty new_centroids

for all map tasks do

read the data points from the input files

read curren_centroids
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for all data points do

calcuate the distances between the

data point and each centroid

n = identity of the cluster with the

closest centroid

v = coordinates of the data point

output the <n, v> (assign data point v

to cluster n)
end for
end for
Run the combine function to sum the
values of data points assigned to the
same cluster and output <n, V> for each
distinct n where V is a composite value
of the coordinates of the centroid of thd
data points being and the
number of data points associated with n

combined

for all reduce tasks do
mean all the values generated by the
map task for new cluster centroids
write the new centroids to new_centroids
end for
until the difference between the centroids
in current_centroids and new_centroids is
less than a threshold or the number of

iterations reaches the maximum value.

<Table 1> Parallel VQ Codebook generation
algorithm

(L9 2) ¥E VQIRESR A4 JdaudF dA

Centroids

Mapper

Shutfle/Sort

Combiner

§ Reducer  Qutput

New
Centroids

(Figure 2) Parallel VQ Codebook generation
algorithm Process
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Create current_centroids and new_centroids
in the filesystem
Write new_centroids with the first & points
in the input files
repeat
delete current_centroids
rename new_centroids to current_centroids
create empty new_centroids
for all map tasks do
read the data points from the input files
read curren_centroids
for all data points do
calcuate the distances between the
data point and each centroid
n = identity of the cluster with the
closest centroid
v = sum of the coordinates of the data
point
nv = number of data points which
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assigned to the cluster
output the <n, v> (assign data point v
to cluster n)
output the <n, nv> (assign number of
data point nv to cluster n)
end for
end for
for all reduce tasks do
mean all the values generated by the
map task for new cluster centroids
write the new centroids to new_centroids
end for
until the difference between the centroids
in current_centroids and new_centroids is
less than a threshold or the number of
iterations reaches the maximum value.

<Table 2> Decombined parallel VQ Codebook
generation algorithm

¥E VQ Z=R A4

Centroids

Mapper

Shuffle/Sort

New
Centroids

(Figure 3) Decombined parallel VQ Codebook

generation algorithm process
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