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IMPLEMENTATION OF CLUSTERING MECHANISM FOR WEB
BASED DATA WAREHOUSE
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Abstract: Big data is a data set that is big in size. It is much complicated so traditional data processing application software is
not capable to handle them. There are several challenges such as capture of data, storage of data, searching of data, & transfer
of data. Some challenges are related to visualization & querying of data. Scientist has faced several challenges in e-Science such
as meteorology, complicated physics simulation & environmental researches. Lot of challenges has been faced due to big data
in case of biology & genomics. The problems with existing system were search, sharing, storage, transfer, visualization,
querying-updating. These problems can be reduced by using proposed algorithm. In this paper we have explain clustering and
proposed algorithm is discussed.
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1. INTRODUCTION

By examining one or more attributes or classes, you may group individual pieces of data value together to form a structure
opinion. At a simple stage, clustering is using one or more attributes as your basis for identifying a cluster of correlating
results. Clustering is valuable to identify dissimilar info since this correlates with other examples so you may see where
similarities & ranges agree. Clustering[7] may work both ways. You may assume that there is a cluster at a certain point &
then use our credentials criteria to see if you are correct. Data Mining includes use of complicated data analyzing tools to find
out former unknown and valid patterns & relationships in huge data sets. These type of tools can include various
mathematical algorithms, statistical models, & machine learning methods such as neural networks or like decision trees.
According to it, data mining includes more than collecting & managing, analysis & calculation of the data. The Objective of
data mining is to find potentially useful, valid, novel, understandable correlations & patterns in the present data. To Find
useful patterns in the data is known as various names.

Process

The Knowledge Discovery in Databases (KDD) process is commonly defined with stages:

(1) Selection

(2) Pre-processing

(3) Transformation

(4) Data Mining

(5) Interpretation/Evaluation

It exists, however, in many variations on this theme, such as Cross Industry Standard Process for Data Mining (CRISP-DM)
which defines six phases:

(1) Business Understanding

(2) Data Understanding

(3) Data Preparation

(4) Modeling

(5) Evaluation

(6) Deployment

Or a simplified process such as (1) pre-processing, (2) data mining, & (3) results validation.

Polls conducted in 2002, 2004, & 2007 show that CRISP-DM methodology is leading methodology used by data miners.
Only other data mining standard named in these polls was SEMMA. However, 3-4 times as many people reported using
CRISP-DM. Several teams of researchers have published reviews of data mining process models, & Azevedo & Santos
conducted a comparison of CRISP-DM & SEMMA in 2008.

2. PROPOSED WORK

Performance Improvement of Web Usage Mining by Using Learning Based K-Mean Clustering through Neural Network

Due to increasing amount of data available online, World Wide Web had becoming one of most valuable resources for
information retrievals & knowledge discoveries. Web removal technologies are correct solutions for information discovery

! M.Tech Student Department of CSE, Jind Institute of Engineering & Technology, Jind (Haryana)
2 Assistant Professor, Department of CSE, Jind Institute of Engineering & Technology, Jind (Haryana)



Implementation Of Clustering Mechanism For Web Based Data Warehouse 409

on Web. Knowledge extracted from Web could be used to raise performances for Web information retrievals, question
answering, & Web based data warehousing. In present — day work, we proposition a new technique to increase learning
capabilities and reduce calculation intensity of a competitive learning multi-layered neural network using K-means clustering
algorithm.

2.1. Proposed algorithm
The main aim is to eliminate limitations of K-mean clustering algorithm, we would customize algorithm as follow.
1. Initialization: In this first step data set, number of clusters & centroid should be calculated automatically according to
size of data.
2. Classification: distance is calculated for each data point from centroid & data point having minimum distance from
centroid of a cluster is assigned to that particular cluster.
3. Centroid Recalculation: Clusters generated previously, centroid is again reputably calculated means recalculation of
centroid.
4. Convergence Condition: Some convergence conditions are given as below:
4.1 Stopping when reaching a given or defined number of iterations.
4.2 Stopping when there is no exchange of data points betweenclusters.
4.3 Stopping when a threshold value is achieved.
5. If all of above conditions are not satisfied, then go to step 2 & whole process repeat again, until given conditions are not
satisfied.
6. Elimination of Empty Clusters: Clustersgenerated previously are rechecked
Clusters where no data points are allocated to a cluster under consideration during assignment phase are eliminated.
1) No need of predefined cluster center
2) There would be no Empty clusters at end
7.Make communication between Clients and Server.
8. Read data from cluster on client end before sending.
9. Trasmit the data using IP address.
In this first step data set, number of clusters & centroid should be calculated automatically according to size of data.
Suppose we had following data set
[2 [5 |6 [8 [12[15[18 |28 | 30 |
Suppose K=3
C1=2
C2=12
C3=30
2 |5 |6 |8 |12 |15 |18 |28 |30
C1 C2 C3
So cluster according to distance are as follow
12-5>5-2
So cluster for data point 5 is C1
6-2>12-6
So cluster for data point 6 is C1
In same way cluster would be assigned
2 |5 |6 |8 |12 |15 |18 |28 |30
Cl|Cl|Cl1|C2|C2|C2]|C2|C3]|C3
Data member of Cl are 2, 5, 6
Data Member for C2 are 8,12,15,18
Data Member for C3 are 28, 30
Clusters generated previously, centroid is again repeatly calculated means recalculation of centroid.
So mean of cluster C1 is (2+5+6)/3=4.3
So mean of cluster C2 is (8+12+15+18)/4=13.25
So mean of cluster C3 is (28+30)/2=29
Now distance would be recalculated within new mean & cluster of data point would be changed according to new distance
2 |5 |6 |8 |12 |15 |18 |28 | 30
Cil|Cl|CclL|C2|C2|C2|C2|C3]|C3
For example take 8 from C2 cluster
But problems within existing ® system were analysis, capture, search, sharing, storage, transfer, visualization, querying
updating. One more problems within K-means clustering is that empty clusters are generated during execution, if within case
no data points are allocated to a cluster under consideration during assignment phase. Proposed algorithm overcome these
problem. K-mean clustering proposed algorithm ! as follow.
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Weka tool
Use different algorithms

Comparative analysis with different clustering algorithm
Figure 2 Purposed Model

3. IMPLEMENTATION

3.1 Implementation of K-mean clustering on dataset in Java

When we are applying clustering mechanism on the database named ‘Sugar mill’ it creates 3 clusters named cluster 1, cluster
2, and cluster 3.

These clusters are automatically created with the code run as javac clusteringl.java



Implementation Of Clustering Mechanism For Web Based Data Warehouse 411

C:wJavasjdksbin>java clustering

Attempting to load JDBC Driver....

JDBC Driver loaded...

Connecting to database...

Databasze connection estahblizhed

Connection to DB closed..Data Retrieved Successfully?

Data is classified into 3 clusters as follows..

Figure 2 Items in Cluster 1

Above are the items in clusterl. Clusters are created on the basis of the centoid. The points or the data near to the centroid
calculated are put on the corresponding cluster.
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Figure 3 Items in Cluster 2

In the cluster 2 text file, we can see the items with their corresponding quantities. Same as above the centroid calculated and
the items near to that centroid point are put into the cluster?2.
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Figure 4 Items in Cluster 3

3.2 Removal of empty clusters
We have successfully created cluster from existing dataset after that vacant cluster have been removed by checking the items
stored in cluster if item stored in cluster is 0 then file is removed. We used following code to perform this.

C:sJavasjdksbin>javac removeemptyucluster. java
C:sJavasjdksbinX*java removeemptycluster

Filesize in bytes:- @
The file has heen =successfully deleted

Figure 5 Remove empty clusters

3.3 Implementation of dataset in WEKA

We create the database with the extension of csvThen open that database in the WEKA tool. Then select the attributes of that
particular database. And then check for the different clusters algorithms. Save the output of the various algorithms.

While comparing the various clusters algorithm we check for the following errors:
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el NS

Mean absolute error

Root mean square error
Relative absolute error
Root relative squared error

Table 1 Dataset used in WEKA tool
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TS TS
name age salary
1 Naresh 32 20000
2 Ram 35 20000
3 Pooja 32 40000
4 Dimple 32 40000
5 Priyanka 32 40000
6 Renu 32 40000
7 Nandini 32 40000
8 Ramveer 32 20000
9 Param 32 20000
10 Purva 34 20000
11 Neha 34 20000
12 Rishabh 34 30000
13 Gouri 34 30000
14 Khushi 34 30000
15 Suman 34 30000
16 Gautam 34 30000
17 Santosh 34 32000
18 Aastha 34 32000
19 Radhe 34 32000
20 Sonu 34 32000
21 Sanjay 35 30000
22 Deepu 35 30000
23 Kiran 35 20000
24 Laddu 35 20000

We get the following conclusion from the above dataset.
—

There are four attributes in the dataset.

&3 Weka Explorer

—

—_ — -

‘m:u-Ehlg” |

_f PreprocessT Classify T Cluster I Associate T Select attributes T Visualize ]

( Openfile... J l Open URL... J [ OpenDB... J [ Generate... J [ Undo J [ Edit... J [ Save... J
Filter
| 1
| choose |none H Apply |
Current ion Selected
N
Relation: dataset Attributes: 4 Name: salary Type: Numeric {[¥
Instances: 30 Sum of weights: 30 Missing: 0 (0%) Distinct: 4 Unique: 0 (0%)
Statistic | Value
f Minimum 20000
Maximum 40000
L om J Nome [ J [ Pattem | Mean 27266.667
StdDev 7638.078 ‘
No. | | Name )
1 id | 2 | . "
5 % Fa ‘ | class: salary (Num) ;V][ Visualize All |
3 [ age
5
E]
| Remove J | |
20000 30000 40000
Status
8|
oK Log ‘A x0

There are total 30 instances in this dataset.

Figure 6 Conclusions from Dataset
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The mean is 27266.667

The standard deviation is 7638.078

Preprocess | Classify | Cluster | Associate | Select attributes | Visualize

Clusterer
[ Choose |si -init0 100 -periodic-p g 10000 density 2.0-11-1.25-12-1.0-N 2 -A"weka.core.Ev
Cluster mode Clusterer output

(® Use training set

() Supplied test set

(U Percentage split

() Classes to clusters evaluation
Num) salar

(] store clusters for visualization

[ Ignore attributes

Start

Result list (right-click for options)

[ 18:56:37 - SimpleKMeans

18:57:36 - SimpleKMeans
| 19:36:17 - SimpleKMeans
|

Number of iterations: 4
Within cluster sum of squared errors: 33.808450178359095

Initial starting points (random):
Cluster 0: 4,Dimple,32,40000
Cluster 1: 8,Ramveer,32,20000

[x]
Missing values globally replaced with mean/mode {
v

Final cluster centroids:
Cluster#
Attribute Full Data 0 1
(30.0) (5.0) (25.0)

<X 7 y>

Figure 7 K Means Clustering

When we are using Kmeans clustering then in the following dataset there are 4 iterations and the total number of squared
errors are 33.8.8450178359095.

Now we check forDensity Based Clustering
Density-based spatialclusteringis a data clustering algorithm in which given a set of points in some space, it groups together
points that are closely packed together marking as outliers points that lie alone in low-density regions DBC is one of the most
common clustering algorithms and also most cited in scientific literature.

(G Weka Explorer

Preprocess | Classify | Cluster | Associate | Select aftributes | Visualize

() Percentage split
() Classes to clusters evaluation

(] Store clusters for visualization

{ Ignore attributes

Start

'Resnn list (right-click for options)

| 20:08:16 - MakeDensityBasedClusterer

Clusterer
| Choose | MakeDensi lusterer -M 1.0E-6 - weka i teans - -init 0 idates 100 -periodic-pruning
Cluster mode Clusterer output
(® Use training set [ "N
| Attribute: id r
U Supplied test set Normal Distribution. Mean = 17.6 StdDev = 7.9398
| Attribute: name

‘Discrel:e Estimator. Counts = 22111112222222
| Attribute: age

‘Hcmal Distribution. Mean = 34.4 StdDev = 1.1662
Attribute: salary

Normal Distribution. Mean = 24720 StdDev = 5362.9842

Time taken to build medel (full training data) : 0.01 seco

=== Model and evaluation on training set ===

Clustered Instances

0 5 ( 17%)
1 25 ( 83%)
|¥|
EAS J T
Status
oK

Figure 8 Density Based Clustering

.@wxo

In the make density based cluster algorithm, on the basis of different attributes we get the different mean and the standard

deviations
Attribute: id

Normal Distribution. Mean=17.6 Std Dev=7.9398

Attribute: name

Discrete Estimator. Counts=22111111 22222

Attribute: salary

Nomal Distributioin. Mean=24720 StdDev=5362.9842
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3.4 Now check for Hierarchical Clustering Algorithm
In data mining hierarchical clustering is a method of cluster analysis which seeks to build a hierarchy of clusters. Strategies
for hierarchical clustering generally fall into two types:
1. Agglomerative: This is a bottom up approach: each observation starts in its own cluster, and pairs of clusters are
merged as one moves up the hierarchy.
2. Divisive: This is a top down approach: all observations start in one cluster, and splits are performed recursively as
one moves down the hierarchy.

L e —— e )

[ Preprocess | Ciassity | Cluster | Associate | Selectatributes | Visuaize |
Clusterer

Choose | HierarchicalClusterer -N 2 -L SINGLE -P -A "weka.core EuclideanDistance -R first-last" ‘

(CRslerc Clusterer output
® Use training set o

O Suppliedtest set = Clustering model (full training set) =——=

(O Percentage spiit 6 66 Cluster 0

() Classes lndsters Beltiation (((20000.0:1.02872, (20000.0:1.00059, 20000.0:1.00059) :0. 028!

[¥) Store clusters for visualization (((40000.0:1.00059, 40000.0:1.00059) :0, 40000.0:1.00059) :0, (

L Ignore attributes J
Time taken to build model (full training data) : 0.01 secof
Start

== Model and evaluation on training set ==
Result kst (nght chick for options)

Clustered Instances

| 20:08:16 - MakeDensityBasedClusterer
| 20:15:50 - HierarchicalClusterer | o 25 ( 838) L/
1 5 (17%)

v
= Yol |

DKS @ ‘)\XD
Figure 9 Hierarchical Clustering Algorithm

While using the previous data set, with the help of Hierarchical Clustering, two clusters are created and the respective
instances are 83% with the first cluster and 5% with the second cluster.

Now check for farthest first clustering algorithm

The farthest first clustering of a bounded metric space is a sequence of points in the space, where the first point is selected
arbitrarily and each successive point is as far as possible from the set of previously-selected points. The same concept can
also be applied to a finite set of geometric points, by restricting the selected points to belong to the set or equivalently by
considering the finite metric space generated by these points. For a finite metric space or finite set of geometric points, the
resulting sequence forms a permutation of the points, known as the greedy permutation.

[ Preprocess | Classty | Cluster | Associte | Setect aibutes | Visualgze |
Clsterer

| Cnoose | FarthestFirst-N2-5 1

Cluster mode Clusterer output
® Use training set
L) Supplied test set
() Percentage spit
(U Classes to dusters evaluation

(¥ Store clusters for visualization

Ignore attributes

L Stant
Result ist right.click for options)

20.08.16 - MakeDensit\BasedClusterer
201550 - HierarchicalClusterer
20:16:47 - FitaredClusterer 0 27 ( 90y .
20:17:52 - FarthestFirst S e s

Status.

oK le ‘10
Figure 10 Farthest First Clustering Algorithm

In the farthest first clustering, the respective cluster instances are 90% in the first cluster. 10% with the second cluster.
In this way, we can calclucate mean, standard deviation and instances with respective clustering algorithms.
Summary of different clustering meechanisms
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[[© weto o e =
[ Preprocess | Ciassify | Cluster | Associate | Select attributes | Visualize |

Classifier

Choose | ZeroR

Test options . [Classifier output

® Use training set | === Classifier model (full training set) === A
(U Supplied test set

ZercR predicts class value: 27266.666666666668
() Cross-validation Folds

Time taken tc build medel: 0 seconds
() Percentage split

More options...

=== Evaluation on training set ===

Time taken to test model on training data: 0 seconds

(Num) salary 'J ——= Summary ===
Start Stor Correlation coefficient 0
= A 7 = Me bsol 6782.2222
Result list (right-click for options) TR IO 11
Root mean squared error 7509.6974
I 1 i )
1 20:35:13 - rules ZeroR Relative absolute error 100 3
f 1 Root relative squared error 100 L
Total Number of Instances 30 (]
v
Status =
oK Log w x0

Figure 11 Summary

This figure provides with the summary of the classification done yet.

It will determine the total percentage of mean absolute error, root mean squared error, relative absolute error and total number
of instances occurred.

We can also cross validate the result come from this WEKA tool by using Test option of Cross Validation.

4. CONCLUSION

Clustering is process of grouping objects that belongs to same class. Similar objects are grouped in one cluster & dissimilar
objects are grouped in another cluster. We have explain comparative analysis of number of clusters formed in case of existing
K mean clustering & proposed K mean clustering[14] . The number of vacant clusters had been removed in case of proposed
clustering algorithm so number of clusters get reduced in case of proposed algorithm.
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