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ABSTRACT 
In the current scenario, many of organisations are transferring large databases over the cloud and for 
which public/private clouds are available. The sizes of the database are increasing in an exponential 
manner and due to heavy file size of video files, it is necessary to store large database over the cloud. 
In the present work, a concept of data mining is used to create the different kinds of clusters and 
further K-means method is applied for analysis of clusters to find out the duplicate pattern in the 
database, which may in the forms of duplicate files or duplicate folders. A sample database of credit 
cards is considered for analysis purpose and computed results are obtained in the form of tables and 
graphs. Validations are also performed by performing the various feasible queries. After setting the 
duplicate pattern in database, the same are stored inside the clusters and removed by performing 
feasible queries. 
Keywords: Sample Database, Cloud Data, Hidden Pattern, Cluster Analysis, and K-mean Technique 
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1. INTRODUCTION 
Due to evolution of e-commerce, there is 
tremendous growth of business organisations, 
which are working 24*7. Many of small 
organisations have also been merged into large 
organisations for example in India, Dena bank 
has been merged into the Bank of Baroda; 
Oriental Bank has been into Punjab National 
Bank, etc. Sale and purchase by the use of web 
pages have been increased over the internet 
and this was due to Covid-19, which has been 
spreaded across the globe since 2019. Hence, 
there is huge increase in the systematic 
development and hosting of webpages over 
the internet. All of the websites are handling 

the digital transactions by the use of credit and 
debit cards. 
A lots of work has been done on the structural 
database, later on object-oriented databases 
and due to tremendous growth of Graphical 
User Interface (GUI), many of organisations 
are using the concept of distributed database 
over the cloud. The following figure 1 
represents storage of large database over the 
cloud called as cloud storage which has high 
end finite number of servers are arranged by 
the use of topological structure which may be 
static or dynamic, some of the organisations 
have own servers for providing the services to 
the customers 
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Figure 1.Customer Interaction across Cloud Database 

 
In the above figure, finite numbers of 
customer’s works as cloud users who are 
accessing the cloud storage. The customers 
may be more than two and all the customers 
may access the cloud database storage through 
one to one, one to many, many to one and 
many to many communication techniques 
which further follows the peer to peer or 
broadcast communications. The cloud storage 
contains huge amount of database related to 
credit/debit cards of Indian, overseas banks 
and duplicacy may also occur at the end of 
cloud storage, and therefore design of clusters 
over the cloud is an approach to segments the 
duplicate database and later on it can be 
discarded from the cloud storage. 
 
In the present work the concept of cloud 
database storage, which is attached with finite 
number of customers, a technique of data 
mining is used for large and complex database 
of credit/ debit cards of the bank. The data is 
separated over the cloud by the use of cluster 
techniques in which different patterns of 
clusters are defined and by the use of k-means 
technique duplicate clusters are identified and 
later on removed through various queries and 
thereafter customers are able to access the 
unique cloud database storage. 
 
2. RELATED WORK 
Although lots of research work has been done 
on the structural and object-oriented database 
but limited research, work is available for the 
cloud storage of database; let us describe some 

of the important research papers related to 
present work. Matheus.C. J et al. [1] studied 
and designed a system that is based on a 
comparison of the system such as Knowledge 
Discovery Workbench (KDW) given. Kevin Zhu 
et al. [2] studied the theoretical framework of 
e- business values in the financial service 
industries. Yu-Ju-Lin et al. [3] used a neural 
network algorithm for building a decision 
model for insurance with characteristics like 
the health and wealth of an investor. Shu-Hsien 
Liao et al. [4] investigated the best functionality 
using the Apriori algorithm and clustering 
analysis of data mining for the life insurance 
product. Hurtado, C et al. [5] presented a 
concept based clustered approach to finding 
proteins and genes that have similar 
functionality. Jayanti R. et al. [6] proposed an 
algorithm and highlighted the data mining 
technique for Customer Relation Management 
(CRM) in a real case of the insurance industry 
to find hidden and unknown information. Shu-
Hsien Liao et al. 
[7] have presented an analysis of the clustering 
of consumer preferences in hypermarkets. 
Fariba Sadri [8] surveyed Ambient Intelligence 
(AmI); a true range of applications included in 
this survey presented a challenge of ethical, 
social and technical. Sharma. R. the et al. [9] 
have implemented k–mean clustering analysis 
of crop yield using the Weka interface. 
Shanshan Li et al. [10] have presented the 
performance of both neighboured-constrained 
clustering algorithm and advanced Spectral –
Spatial-clusteringalgorithm. Mauricio C et al. 
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[11] surveyed of reviewed the discovery of 
domain-specific query forms. 
Mousazadeh. S and Cohen. I [12] developed a 
Voice Activity Detection (VAD) algorithm based 
on the spectral clustering method in the 
presence of transient noise. Djidjev et al. [13] 
showed the problem of finding a partition 
maximization of the modularity of a given 
graph, which can be reduced to a minimized 
weighted cut problem on a complete graph. 
Papalexakis. Iet al. [14] demonstrated a need-
based co-clustering on multilinear 
decomposition with the Sparse Latent factor. 
Ali. M et al. [15] proposed an innovative 
probabilistic clustering concept for wind form 
aggregated models. Joseph. R et al. [16] 
proposed a decision-making method based on 
scenario discovery, which uses a statistical 
data-miningalgorithm. Kumar, N et al. [17] 
have to cluster a data set, which is insurance 
data with the use of k-mean. 
Kumar, N et al. [18] proposed an Algorithm 
related to Security Encryption Algorithm for 
On- Line Analytical Processing (SEAOLAP) data 
cube. Kumar, N et al. [19] also proposed 
tangent and cotangent rule to generate the 
cypher and decipher text for E-communication. 
Awasthi. R et al. [20] have used two techniques 
clustering and outlier detection, which are used 
for fraudulent data and have proposed a 
method that takes less computation cost and 
perform better than the distance base method. 
Singh, P and Singh M. [21] have presented a 
proposed method for risk calculation by 
Bayesian Learning Approaches (BLA) based on 
risk score to find out whether transactions are 
fraudulent or genuine on two-parameter 
customer spending theBehaviour and 
geographical location if the risk score is 0.5 
then transactions are considered fraudulent. 
Breed. D et al. [22] have presented a semi-
supervised algorithm that is used to 
outperformance both an unsupervised and a 
supervised segmentation technique and 
compares with the Gini coefficient as a 
performance measure. 
Dubey. R et al. [23] have applied machine 
learning unsupervised learning K-mean and 
different supervised learning method like K-NN, 
support vector machine, discriminate analysis 
and decision tree for data set authentication. 
Rajamohamed, R and Manokaran, J [24] have 
used a modified K-mean algorithm used for 

clustering and after that divides the clustered 
data into testing and training clusters after that 
classification sareperforms using a different 
algorithm and evaluates the accuracy, recall 
and misclassification error. Hassani, H et al. 
[25] have presented future development of 
both Data mining(DM) and the banking sector 
with a technique that provides the challenge 
are facing by the banking sector from big data. 
Dawood, E et al. [26] the author has studied 
the different algorithms like K-mean, improved 
K-mean, fuzzy C-mean and neural network by 
comparing the accuracy ratio are showed that 
the neural network is the best clustering 
technique. Yuan, C et al. [27] have presented 
the selection of K-values for the K-mean 
clustering algorithm and elbow method, 
canopy, silhouette Coefficient and Gap 
Statistics are used. Bai, C et al. [28] have used 
fuzzy C-mean clustering and fuzzy rough–set 
theory for finding the complex relation 
between farmer characteristics credit level, 
and competitive environment factor. Yang, M. 
S and Sinaga, K. P [29] have proposed Feature-
Reduction Multi-View K-means (FRMVK), 
where weight feature and its computational 
complexity are also analysed. 
Nazari, Aet al. [30] have proposed two-step K-
mean and Kohonentechniques which are used 
for clustered and determination of the 
behaviour of resultant cluster and result shows 
that the SVM and Artificial Neural 
Network(ANN) are the most efficient 
techniques among eight different machine 
learning techniques used for clustering. Gupta, 
M. K and Chandra, P [31] have presented 
different data mining methods which are 
implemented in various real-life applications of 
data mining and discussed its challenge and 
issues. John Britto. M and Gobinath [32] have 
explored the data reduction technique through 
the K-mean clustering technique that enhances 
feature extraction. Bhatore, S et al. [33] have 
presented a review of 136 papers on credit risk 
evaluation of the paper, which was published 
between 1993 to 2019; and observed that 
ensemble and hybrid models with neural 
networks and SVM are implemented for credit 
scoring. Voican, O et al. [34] have given data 
analysis of big data like finance and banking 
institutions usingthe data mining method. 
Olaniyi, A. S et al. [35] have studied customer 
behaviour by using the clustering technique 
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and the clustered result was classified using 
Super Vector Machine (SVM) and found its 
accuracy 97% in the banking industry. Amoozad 
Mahdiraji. H et al. [36] analysed customer data 
using a K-mean clustering and modified 
recency, frequency and monetary (RFM) model 
and proposed a novel multi- attribute data 
mining approach and this approach has been 
implemented in large-scale problems in the 
financial service industry. Sivaguru,M and 
Punniyamoorthy. M [37] have proposed the 
weight optimization scheme for walandwuis to 
consider the presence of random choice of 
initial cluster centre for stability and show the 
improved performance of the RKM algorithm 
over clustering accuracy, convergence speed 
and evaluation metrics. Caruso. G et al. [38] 
have proposed a new methodology based on 
both quantitative and qualitative features for 
the estimation of credit risk. Gavira-Durón, N et 
al. [39] have proposed an analysis methodology 
based on the homogenous Markov chain and K-
mean clustering method to determine the 
threshold and migration between clusters. 
Moslehi, F and Haeri, A [40] proposed K-mean 
cluster was created and examined on four data 
sets and compared its results then showed 
improved classification accuracy. Abbas, A et al. 
[41] have studied the use of unregulated 
learning clustering techniques on the employee 
of the production industry and implemented 
them in five manufacturing industries and 
research finding on the value of the Davis 
Bouldin Index (DBI). 
Chandrasekaran,Get al. [42] described different 
challenges like content retrieval,content 
placement, stateful storage selection and 
proposed CASE-A Content-Aware Storage 
placement and retrieval Ecosystem. 
Mohammadian, V et al. [43] studied the gap 
between the fault-tolerance load balancing 
method in cloud computing. Hashem, I.A.T et 
al. [44] discussed the Hadoop technology, big 
data storage system and the relationship 
between big data and cloud computing and 
also focused on research challenges of 
scalability, data transportation, availability, 
data integrity, dataquality, data 
heterogeneity,privacy and regularity issues. 
Sosa-Sosa et al. [45] introduced methodology 
to improve the capacity utilisation and IO 
performance of cloud storage for Content 
Delivery and Sharing (CDS) service whereas the 

implementation of this method is done over 
private cloud for experimental evaluation. 
Chen,F et al. [46] focused on the solution of 
cloud storage security problems with the use 
of dynamic verifiable data access (DVDA). Liu, 
M et al. [47] proposed a cost-effective cloud-of 
cloud framework for two-tier storage with its 
cost to the different selection of tiers for data. 
Jin, Z et al. [48] proposed a Hoare- style proof 
system to clarify  and analyse the Cloud 
Storage System (CSS) management program 
with the help of two languagesthe first one is 
modelling language and another one is an 
assertion language based on separation logic. 
Majed , Aet al. [49] proposed dynamic data 
relation strategy that is based on peer to peer 
cloud architecture. Xu, M et al. [50] proposed a 
new university student data management, 
which is baSsed on cloud storage technology. 
Chen, Y et al. [51] proposed a Cora, which is a 
policy-driven to support data correlation-based 
storage policy for cloud object storage. Wang, 
C et al. [52] analysed Chen et al.’S protocol 
regarding the security of cloud storage is 
insecure and provided an improved Usable 
Cloud Storage Auditing (UCSA). Yang, C et al. 
[53] reviewed the problem of dynamic 
insertion, integrity auditing and provable 
deletion over outsourced data and design a 
novel data structure called number- ranked-
based Merkle has tree (NR-MHT), which is used 
in data integrity, auditing and dynamic data 
insertion. 
3. PROPOSED METHOD 
For making the database unique over the cloud 
by the use of K-mean technology, which is 
shown in given steps of algorithm below, and a 
flow diagram of proposed model is defined and 
represented in the following figure 2. 
The K-means algorithm for partitioning, where 
each cluster centre are represented by the 
mean values of the objects in the cluster. 
Input: 
K: the number of cluster. 
D: a data set containing n objects. 
Output: A set of K clusters. 
Method: 
Step1: Select the number K to decide the 
number of clusters. 
Step 2: Select random K points or centroids. (It 
can be other from the input dataset) 
Step 3: Assign each data point to their closest 

centroid, which will form the predefined K 
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clusters 
Step 4: Calculate the variance and place a new 
centroid of each cluster. 
Step 5: Repeat the third steps, which means 

reassign, each data points to new closest 
centroid of each cluster. 
Step 6: If any reassignment occur, then go to 
step 4 else go to finish. 

 
 

Figure 2. K-Means Clustering for Removal of Duplicate Clusters 
 
In the present work, a set of debit cards is 
collected and the set of database may contain 
duplicacy for which K-mean technique is 
applied to identify the unique cluster, which 
helps to the users to search the desire 
information within minimum time. The 
following figure depicts the formation of 
unique cloud via K-means technology in which 
all cards are taken together to form a cluster 
and k clusters are identified are identified and 
a centroid is considered and on the basis of 

minimum distance of cluster from android 
,extract the cluster and thereafter one can 
check the duplicate record which is placed into 
the duplicate record which is placed into the 
duplicate cluster and figure formation of 
unique cluster through through k-Means rest 
of the records are stored into the unique 
cluster and after deletion of duplicate cluster, 
users have only have only option to search into 
the unique cluster. 
4. RESULTS AND DISCUSSION 
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In the above work, the data set of bankcards 
issued by bank and represented in table 1, and 
for clustering purpose, card number. As per 
data represented in the table, digits of card 
number is sum all together and considered as 
data point and shown below in table 2. The 
customer isrepresented by its Identification 

number along with as data point, and shown 
below in table2. The customer is represented 
by its Identification number along with tuples 
as Age, Card1, Card2 and Card3. The depicts of 
sum of all digits of cards are represented in 
table2. 

 
 
 

Table 1. Representation of details of card Numbers 

 
 
 

Table 2. Summing the Digits of cards 
 
For clustering purpose, by taking the random value of k is consider as 3 and the first three – customers 
S1 S2 and S3 are taken as seeds of the respective clusters and it is represented in table 3. 

Table 3. Representation of Seed Values 
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Let us perform the iterations and in this case the distance from centroid is computed and all the results 
are given in the table 4. 
 

 
Table 4. Computation of Distance from Centroid 
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Table 5. Computation of New Mean Values 

 
 
Proceed on the minimum distance, which is selected from above table, new mean is computed and 
represented in the table5. 
 
In the similar manner, further iteration ae performed and a resultant cluster table is computed and 
represented in the table6. 

Table 6. Representation of Resultant Cluster 

 
 
From the above table, it is observed that by the 
use of K-means technique, theclusterC1 has the 
16 customers S1, S7, S8, S9, S10, S14, S15, S16, 
S17, S20, S21, S22, S23 S25, S26, S28 
whereas cluster C2 has 7 (seven) customers S2, 
S4, S5, S13, S19, S24, S29 and in cluster C3 has 
7 (seven) customers S3, S6, S11, S12, S18, S27, 
S30. The above clusters are unique and 
duplicate clusters have been removed during 

computation, which is implementation through 
Python language. Let us consider the five 
attributes like ID,Age, Card1, Card2 and Card3 
which are given in table 2. Which is extracted 
into two parts containing unique and duplicate 
records and is represented in the following 
figure 3. 
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Figure 3.Breakdown of Sample Data Set into Unique and Duplicate Records 

 
5. CONCLUSIONS 
From the above work, it is concluded that the 
k-means is a sufficient technique that can be 
used for removal of duplicate records forming 
the duplicate cluster and it is useful over the 
cloud, which lies large number of data storage 
in the form of text, image, audio and video 
files. The above work can be extended for 
computation of space and time complexities 
for storing the cloud storage and accessing the 
datasets with in minimum time. 
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