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Abstract

A logical solution to consider the overlap of clusters is assigning a set of membership degrees to each data
point. Fuzzy clustering, due to its reduced partitions and decreased search space, generally incurs lower
computational overhead and easily handles ambiguous, noisy, and outlier data. Thus, fuzzy clustering is
considered an advanced clustering method. However, fuzzy clustering methods often struggle with non-linear
data relationships. This paper proposes a method based on feasible ideas that utilizes multicore learning within
the Hadoop map reduce framework to identify inseparable linear clusters in complex big data structures. The
multicore learning model is capable of capturing complex relationships among data, while Hadoop enables us
to interact with a logical cluster of processing and data storage nodes instead of interacting with individual
operating systems and processors. In summary, the paper presents the modeling of non-linear data relationships
using multicore learning, determination of appropriate values for fuzzy parameterization and feasibility, and
the provision of an algorithm within the Hadoop map reduce model. The experiments were conducted on
one of the commonly used datasets from the UCI Machine Learning Repository, as well as on the
implemented CloudSim dataset simulator, and satisfactory results were obtained. According to
published studies, the UCI Machine Learning Repository is suitable for regression and clustering
purposes in analyzing large-scale datasets, while the CloudSim dataset is specifically designed for
simulating cloud computing scenarios, calculating time delays, and task scheduling.

Keywords: Big Data Clustering, Fuzzy Multicore Learning, Hadoop Map Reduce, Task Scheduling, Cloud
Computing, Pattern Recognition.
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vertically merge data set with membership

matrix and store in HDFS

Hadoop calls map and reduce jobs of first and

then store locally

end while

calculate purity and write result to file
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Algorithm Map (key, value) of MapReduce
job1

Input: key: data record, value: data record
values and membership matrix

Output: <key’, value’> pair, where values’
is the intermediate centroid matrix

For each key do
Calculate intermediate centroid matrix
using equation 5 and store in value’
emit <key’, value’> pair
End for
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Algorithm Main Procedure of MR-FCM

Algorithm
Input: dataset
Output: purity
Randomly initialize membership matrix
while stopping condition is not met do
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Algorithm Map (key, value) of MapReduce
jobl

Input: key: data record, value: intermediate
centroid value

Output: <key’, value’> pair, where values’
is the centroid value

For each key do

Calculate centroid values by summing

over intermediate centroid values and store in
value’

emit <key’, value’> pair
End for
Jol ad> yo als’ oo oSN S 4l Y (o 55

Algorithm Map (key, value) of MapReduce
job 2
Input: key: data record, value: data record
values and centroid matrix
Output: <key’, value’> pair, where value’ is
the intermediate membership matrix
For each key do
Calculate distances
Update intermediate membership matrix
and store value’
emit <key’, value’> pair
End for
P90 Al po S vty 51 0S Al F o 555

Algorithm Reduce (key, value) of MapReduce
job 2
Input: key: data record, value: intermediate
membership matrix
Output: <key’, value’> pair, where value’ is
the membership matrix
For each key do
Merge intermediate membership
matrices and store in value’
emit <key’, value’> pair
End for
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While coverage kernels:
Map phasel:
Input: key: data record,
value: intermediate centroid value
Output: <key’, value’>
pair, where values’ is the centroid value

Inputs:

For each key do
Calculate centroid
values by summing over intermediate
centroid values and store in value’
emit <key’,
value’> pair
End for
Map phase 2:

Input: key: data record,
value: data record values and
centroid matrix

Output: <key’, value’™

pair, where value’ is the intermediate
membership matrix

For each key do

Calculate distances

Update intermediate

membership matrix and store value’
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emit <key’, value’> pair
End for
Reduce phase:

Input: key: data record,
value: intermediate membership
matrix

Output: <key’, value’™

pair, where value’ is the membership
matrix

For each key do
Merge intermediate
membership matrices and store in value’
emit <key’, value’> pair
End for
End while
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