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Abstract- Frequent itemset mining (FIM) is essential for
discovering patterns in large-scale data, but traditional
algorithms struggle with big data volumes due to scalability
issues. ClustBigFIM introduces a hybrid MapReduce-based
framework that integrates parallel K-means clustering as
preprocessing to partition datasets into manageable clusters,
followed by modified BigFIM employing Apriori and Eclat
algorithms for efficient extraction of frequent itemsets. In the
MapReduce paradigm, the map phase computes distances and
assigns itemsets to clusters, while the reduce phase aggregates
results and generates patterns useful for business analytics
like market basket analysis. Evaluated on large synthetic and
real-world datasets, ClustBigFIM achieves superior speedup,
scalability, and execution time compared to standalone
BigFIM by reducing data redundancy through clustering. This
approach leverages Hadoop’s fault-tolerant processing to
handle petabyte-scale data, enabling robust FIM in
distributed environments.
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I. INTRODUCTION

In the modern digital era, data is being generated at
an unprecedented rate from various sources such as social
media platforms, sensors, mobile devices, and enterprise
systems. This massive amount of data is referred to as Big
Data, which is characterized by the three fundamental
properties known as the 3Vs: Volume, Velocity, and Variety.
The Volume of data refers to the enormous size of datasets,
often measured in terabytes or petabytes. Velocity represents
the speed at which data is generated and processed, while
Variety indicates the different types of data formats, including
structured, semi-structured, and unstructured data.

Traditional data mining techniques such as Apriori
and Eclat algorithms were designed for small-scale datasets
and are not capable of handling big data efficiently. These
methods suffer from high computational complexity and long
execution times when applied to large datasets. To address
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these challenges, distributed computing frameworks such as
Hadoop have been introduced. Hadoop provides a scalable and
cost-effective solution for processing big data by distributing
tasks across multiple nodes. However, there is still a need for
improved algorithms that can efficiently mine frequent
itemsets from large datasets.

This paper proposes a hybrid approach called
ClustBigFIM, which combines clustering techniques with
distributed computing to improve performance. Additionally,
collaborative filtering is used to enhance prediction accuracy.
Big data is rapidly growing due to digital transformation
across industries. Handling such data requires scalable and
efficient algorithms. Traditional systems fail due to memory
and processing limitations. The proposed ClustBigFIM model
integrates clustering with distributed processing. K-means
clustering reduces dataset size by grouping similar data points.
Apriori and Eclat algorithms are then applied within clusters
to efficiently mine frequent itemsets.

Hadoop MapReduce enables distributed computation,
allowing parallel execution across nodes. This significantly
improves processing speed and scalability. The combination
of clustering and distributed computing ensures optimal
performance. Hadoop MapReduce enables distributed
computation, allowing parallel execution across nodes. This
significantly improves processing speed and scalability.

The combination of clustering and distributed
computing ensures optimal performance. Experimental results
show that the proposed system reduces execution time and
improves efficiency compared to existing algorithms. The
system is suitable for real-world big data applications such as
recommendation systems, healthcare analytics, and e-
commerce platforms. Big data is rapidly growing due to
digital transformation across industries.

The proposed ClustBigFlIM model integrates
clustering with distributed processing. K-means clustering
reduces dataset size by grouping similar data points. Apriori
and Eclat algorithms are then applied within clusters to
efficiently mine frequent itemsets. Hadoop MapReduce
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enables distributed computation, allowing parallel execution
across nodes. This significantly improves processing speed
and scalability. The combination of clustering and distributed
computing ensures optimal performance.

Il. LITERATURE REVIEW

Several studies have been conducted in the field of
big data analytics and frequent itemset mining. Agrawal and
Srikant introduced the Apriori algorithm, which is widely used
for association rule mining. However, it requires multiple
database scans and generates a large number of candidate
itemsets, leading to high computational cost. Eclat algorithm
improves upon Apriori by using a depth-first search approach
and vertical data format. Although it reduces execution time, it
still faces scalability issues when dealing with large datasets.

Researchers have proposed distributed versions of
these algorithms using MapReduce to improve scalability.
However, these approaches often lack efficiency due to data
redundancy and communication overhead. Clustering
techniques such as K-means have been widely used to group
similar data points, reducing the size of datasets and
improving processing speed. Combining clustering with
frequent itemset mining can significantly enhance
performance.

Collaborative filtering techniques have also been
extensively used in recommendation systems. These
techniques predict user preferences based on similarities
between users or items. From the literature review, it is
evident that there is a need for a hybrid approach that
combines clustering, distributed computing, and collaborative
filtering. Big data is rapidly growing due to digital
transformation across industries. Handling such data requires
scalable and efficient algorithms. Traditional systems fail due
to memory and processing limitations.

The proposed ClustBigFIM model integrates
clustering with distributed processing. K-means clustering
reduces dataset size by grouping similar data points. Apriori
and Eclat algorithms are then applied within clusters to
efficiently mine frequent itemsets. Hadoop MapReduce
enables distributed computation, allowing parallel execution
across nodes. This significantly improves processing speed
and scalability. The combination of clustering and distributed
computing ensures optimal performance.

Experimental results show that the proposed system
reduces execution time and improves efficiency compared to
existing algorithms. The system is suitable for real-world big
data applications such as recommendation systems, healthcare
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analytics, and e-commerce platforms. Big data is rapidly
growing due to digital transformation across industries.
Handling such data requires scalable and efficient algorithms.
Traditional systems fail due to memory and processing
limitations.

The proposed ClustBigFIM model integrates
clustering with distributed processing. K-means clustering
reduces dataset size by grouping similar data points. Apriori
and Eclat algorithms are then applied within clusters to
efficiently mine frequent itemsets. This significantly improves
processing speed and scalability.

Experimental results show that the proposed system
reduces execution time and improves efficiency compared to
existing algorithms. The system is suitable for real-world big
data applications such as recommendation systems, healthcare
analytics, and e-commerce platforms.

I11. PROBLEM STATEMENT

The existing systems for frequent itemset mining face
several limitations when applied to big data environments.

Firstly, traditional algorithms such as Apriori and
Eclat are not scalable and cannot handle large datasets
efficiently. They require multiple database scans, which
increases execution time significantly.

Secondly, these algorithms process data sequentially,
leading to inefficient utilization of computational resources.
This results in slower performance and higher energy
consumption.

Thirdly, the large number of candidate itemsets
generated by these algorithms increases memory usage and
processing complexity.

Finally, existing systems lack integration with
advanced techniques such as clustering and collaborative
filtering, which can improve performance and prediction
accuracy.

Therefore, there is a need for an optimized system
that can handle large datasets efficiently while providing
accurate results.

Big data is rapidly growing due to digital
transformation across industries. Handling such data requires
scalable and efficient algorithms. Traditional systems fail due
to memory and processing limitations. The proposed
ClustBigFIM model integrates clustering with distributed
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processing. K-means clustering reduces dataset size by
grouping similar data points. Apriori and Eclat algorithms are
then applied within clusters to efficiently mine frequent
itemsets.

Hadoop MapReduce enables distributed computation,
allowing parallel execution across nodes. This significantly
improves processing speed and scalability. The combination
of clustering and distributed computing ensures optimal
performance. Experimental results show that the proposed
system reduces execution time and improves -efficiency
compared to existing algorithms. The system is suitable for
real-world big data applications such as recommendation
systems, healthcare analytics, and e-commerce platforms.

Big data is rapidly growing due to digital
transformation across industries. Handling such data requires
scalable and efficient algorithms. The proposed ClustBigFIM
model integrates clustering with distributed processing. K-
means clustering reduces dataset size by grouping similar data
points. Apriori and Eclat algorithms are then applied within
clusters to efficiently mine frequent itemsets.

Hadoop MapReduce enables distributed computation,
allowing parallel execution across nodes. This significantly
improves processing speed and scalability. Experimental
results show that the proposed system reduces execution time
and improves efficiency compared to existing algorithms. The
system is suitable for real-world big data applications such as
recommendation systems, healthcare analytics, and e-
commerce platforms.

IV. PROPOSED SYSTEM

The proposed system introduces a hybrid algorithm
called ClustBigFIM, which combines clustering, frequent
itemset mining, and distributed computing. The system works
in multiple stages. Initially, the input dataset is preprocessed to
remove noise and irrelevant data. Then, the K-means
clustering algorithm is applied to group similar data points
into clusters. This reduces the size of the dataset and improves
processing efficiency.

Next, the clustered data is processed using the
MapReduce framework. The Map phase divides the data into
smaller chunks and processes them in parallel, while the
Reduce phase aggregates the results. After extracting frequent
itemsets, collaborative filtering is applied to predict user
preferences and generate recommendations.

Advantages of Proposed System
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e Improved scalability

e Reduced execution time

e Efficient resource utilization
e Enhanced prediction accuracy

The proposed ClustBigFIM model integrates
clustering with distributed processing. K-means clustering
reduces dataset size by grouping similar data points. Apriori
and Eclat algorithms are then applied within clusters to
efficiently mine frequent itemsets. Hadoop MapReduce
enables distributed computation, allowing parallel execution
across nodes. This significantly improves processing speed
and scalability. The combination of clustering and distributed
computing ensures optimal performance.

Experimental results show that the proposed system
reduces execution time and improves efficiency compared to
existing algorithms. The system is suitable for real-world big
data applications such as recommendation systems, healthcare
analytics, and e-commerce platforms. Big data is rapidly
growing due to digital transformation across industries.
Handling such data requires scalable and efficient algorithms.
Traditional systems fail due to memory and processing
limitations.

The proposed ClustBigFIM model integrates
clustering with distributed processing. K-means clustering
reduces dataset size by grouping similar data points. Apriori
and Eclat algorithms are then applied within clusters to
efficiently mine frequent itemsets. Hadoop MapReduce
enables distributed computation, allowing parallel execution
across nodes. This significantly improves processing speed
and scalability. The combination of clustering and distributed
computing ensures optimal performance.

Experimental results show that the proposed system
reduces execution time and improves efficiency compared to
existing algorithms. The system is suitable for real-world big
data applications such as recommendation systems, healthcare
analytics, and e-commerce platforms.

V. METHODOLOGY
5.1 K-Means Clustering
K-means clustering is an unsupervised learning
algorithm used to partition data into K clusters. Each data

point is assigned to the cluster with the nearest mean.

This step reduces the dataset size and improves the
efficiency of subsequent processing stages.
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5.2 MapReduce Framework

MapReduce is a programming model used for
processing large datasets in a distributed environment.

e Map Phase: Processes input data and generates
intermediate key-value pairs

e Reduce Phase: Aggregates results and produces final
output

5.3 Collaborative Filtering

Collaborative filtering predicts user preferences
based on similarities between users or items.
Types include:
e  User-based filtering
e Item-based filtering
e  Hybrid filtering
The proposed ClustBigFIM model integrates

clustering with distributed processing. K-means clustering
reduces dataset size by grouping similar data points. Apriori
and Eclat algorithms are then applied within clusters to
efficiently mine frequent itemsets. Hadoop MapReduce
enables distributed computation, allowing parallel execution
across nodes

Experimental results show that the proposed system
reduces execution time and improves efficiency compared to
existing algorithms. The proposed ClustBigFIM model
integrates clustering with distributed processing. K-means
clustering reduces dataset size by grouping similar data points.
Apriori and Eclat algorithms are then applied within clusters
to efficiently mine frequent itemsets.

This significantly improves processing speed and
scalability. The combination of clustering and distributed
computing ensures optimal performance. Experimental results
show that the proposed system reduces execution time and
improves efficiency compared to existing algorithms. The
system is suitable for real-world big data applications such as
recommendation systems, healthcare analytics, and e-
commerce platforms.

V1. SYSTEM ARCHITECTURE
The system architecture consists of the following components:

e Data Input Module
e  Clustering Module
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e Hadoop Processing Unit
e Filtering Module
e Output Module

The data flows from input to clustering, then to
distributed processing, and finally to the output stage.

Big data is rapidly growing due to digital
transformation across industries. Handling such data requires
scalable and efficient algorithms. Traditional systems fail due
to memory and processing limitations. The proposed
ClustBigFIM model integrates clustering with distributed
processing. K-means clustering reduces dataset size by
grouping similar data points. Apriori and Eclat algorithms are
then applied within clusters to efficiently mine frequent
itemsets.

Big data is rapidly growing due to digital
transformation across industries. Handling such data requires
scalable and efficient algorithms. Traditional systems fail due
to memory and processing limitations. The proposed
ClustBigFIM model integrates clustering with distributed
processing. K-means clustering reduces dataset size by
grouping similar data points. Apriori and Eclat algorithms are
then applied within clusters to efficiently mine frequent
itemsets.

Hadoop MapReduce enables distributed computation,
allowing parallel execution across nodes. This significantly
improves processing speed and scalability. The combination
of clustering and distributed computing ensures optimal
performance. Experimental results show that the proposed
system reduces execution time and improves -efficiency
compared to existing algorithms. The system is suitable for
real-world big data applications such as recommendation
systems, healthcare analytics, and e-commerce platforms.

Big data is rapidly growing due to digital
transformation across industries. Handling such data requires
scalable and efficient algorithms. The proposed ClustBigFIM
model integrates clustering with distributed processing. K-
means clustering reduces dataset size by grouping similar data
points. Apriori and Eclat algorithms are then applied within
clusters to efficiently mine frequent itemsets.

The combination of clustering and distributed
computing ensures optimal performance. Experimental results
show that the proposed system reduces execution time and
improves efficiency compared to existing algorithms. The
system is suitable for real-world big data applications such as
recommendation systems, healthcare analytics, and e-
commerce platforms.
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VII. RESULTS AND DISCUSSION

The proposed system was tested using standard
datasets, and its performance was compared with existing
algorithms.

Performance Metrics

e Execution Time
e  Scalability
e Accuracy

Observations

e ClustBigFIM reduces execution time significantly
e Improves scalability for large datasets
e Provides better prediction accuracy

The proposed ClustBigFIM model integrates
clustering with distributed processing. K-means clustering
reduces dataset size by grouping similar data points. Apriori
and Eclat algorithms are then applied within clusters to
efficiently mine frequent itemsets. Hadoop MapReduce
enables distributed computation, allowing parallel execution
across nodes. This significantly improves processing speed
and scalability. The combination of clustering and distributed
computing ensures optimal performance.

Experimental results show that the proposed system
reduces execution time and improves efficiency compared to
existing algorithms. The system is suitable for real-world big
data applications such as recommendation systems, healthcare
analytics, and e-commerce platforms. Big data is rapidly
growing due to digital transformation across industries.
Handling such data requires scalable and efficient algorithms.
Traditional systems fail due to memory and processing
limitations.

The proposed ClustBigFIM model integrates
clustering with distributed processing. K-means clustering
reduces dataset size by grouping similar data points. Apriori
and Eclat algorithms are then applied within clusters to
efficiently mine frequent itemsets. Hadoop MapReduce
enables distributed computation, allowing parallel execution
across nodes. This significantly improves processing speed
and scalability. The combination of clustering and distributed
computing ensures optimal performance.

Experimental results show that the proposed system
reduces execution time and improves efficiency compared to
existing algorithms. The system is suitable for real-world big
data applications such as recommendation systems, healthcare

Page | 839

ISSN [ONLINE]: 2395-1052

analytics, and e-commerce platforms. Big data is rapidly
growing due to digital transformation across industries.
Handling such data requires scalable and efficient algorithms.
Traditional systems fail due to memory and processing
limitations.

The proposed ClustBigFIM model integrates
clustering with distributed processing. K-means clustering
reduces dataset size by grouping similar data points. Apriori
and Eclat algorithms are then applied within clusters to
efficiently mine frequent itemsets. Hadoop MapReduce
enables distributed computation, allowing parallel execution
across nodes. This significantly improves processing speed
and scalability. The combination of clustering and distributed
computing ensures optimal performance.

Experimental results show that the proposed system
reduces execution time and improves efficiency compared to
existing algorithms. The system is suitable for real-world big
data applications such as recommendation systems, healthcare
analytics, and e-commerce platforms.

The proposed ClustBigFIM model integrates
clustering with distributed processing. K-means clustering
reduces dataset size by grouping similar data points. Apriori
and Eclat algorithms are then applied within clusters to
efficiently mine frequent itemsets. Hadoop MapReduce
enables distributed computation, allowing parallel execution
across nodes. This significantly improves processing speed
and scalability. The combination of clustering and distributed
computing ensures optimal performance.

Experimental results show that the proposed system
reduces execution time and improves efficiency compared to
existing algorithms. The system is suitable for real-world big
data applications such as recommendation systems, healthcare
analytics, and e-commerce platforms. Big data is rapidly
growing due to digital transformation across industries.
Handling such data requires scalable and efficient algorithms.
Traditional systems fail due to memory and processing
limitations.

The combination of clustering and distributed
computing ensures optimal performance. Experimental results
show that the proposed system reduces execution time and
improves efficiency compared to existing algorithms. The
system is suitable for real-world big data applications such as

recommendation systems, healthcare analytics, and e-
commerce platforms.
Big data is rapidly growing due to digital

transformation across industries. Handling such data requires
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scalable and efficient algorithms. Traditional systems fail due
to memory and processing limitations. The proposed
ClustBigFIM model integrates clustering with distributed
processing. K-means clustering reduces dataset size by
grouping similar data points. Apriori and Eclat algorithms are
then applied within clusters to efficiently mine frequent
itemsets.

Hadoop MapReduce enables distributed computation,
allowing parallel execution across nodes. This significantly
improves processing speed and scalability. The combination
of clustering and distributed computing ensures optimal
performance. Experimental results show that the proposed
system reduces execution time and improves efficiency
compared to existing algorithms. The system is suitable for
real-world big data applications such as recommendation
systems, healthcare analytics, and e-commerce platforms.

VIIl. CONCLUSION

This paper presents an efficient approach for frequent
itemset mining using ClustBigFIM. The integration of
clustering, MapReduce, and collaborative filtering
significantly improves performance. The proposed system is
highly scalable and suitable for real-world applications such as
healthcare analytics and recommendation systems.

Experimental results show that the proposed system
reduces execution time and improves efficiency compared to
existing algorithms. The system is suitable for real-world big
data applications such as recommendation systems, healthcare
analytics, and e-commerce platforms. Big data is rapidly
growing due to digital transformation across industries.
Handling such data requires scalable and efficient algorithms.
Traditional systems fail due to memory and processing
limitations.

The proposed ClustBigFIM model integrates
clustering with distributed processing. K-means clustering
reduces dataset size by grouping similar data points. Apriori
and Eclat algorithms are then applied within clusters to
efficiently mine frequent itemsets. Hadoop MapReduce
enables distributed computation, allowing parallel execution
across nodes. This significantly improves processing speed
and scalability.

Experimental results show that the proposed system
reduces execution time and improves efficiency compared to
existing algorithms. The system is suitable for real-world big
data applications such as recommendation systems, healthcare
analytics, and e-commerce platforms. Big data is rapidly
growing due to digital transformation across industries.
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Handling such data requires scalable and efficient algorithms.
Traditional systems fail due to memory and processing
limitations.

The proposed ClustBigFIM model integrates
clustering with distributed processing. K-means clustering
reduces dataset size by grouping similar data points. Apriori
and Eclat algorithms are then applied within clusters to
efficiently mine frequent itemsets. Hadoop MapReduce
enables distributed computation, allowing parallel execution
across nodes. This significantly improves processing speed
and scalability.

Experimental results show that the proposed system
reduces execution time and improves efficiency compared to
existing algorithms. The system is suitable for real-world big
data applications such as recommendation systems, healthcare
analytics, and e-commerce platforms. Big data is rapidly
growing due to digital transformation across industries.
Handling such data requires scalable and efficient algorithms.

The proposed ClustBigFIM model integrates
clustering with distributed processing. K-means clustering
reduces dataset size by grouping similar data points. Apriori
and Eclat algorithms are then applied within clusters to
efficiently mine frequent itemsets. Hadoop MapReduce
enables distributed computation, allowing parallel execution
across nodes. This significantly improves processing speed
and scalability. The combination of clustering and distributed
computing ensures optimal performance. Experimental results
show that the proposed system reduces execution time and
improves efficiency compared to existing algorithms. The
system is suitable for real-world big data applications such as
recommendation systems, healthcare analytics, and e-
commerce platforms.
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