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ABSTRACT
In this study, the data storage techniques which are necessary to perform the data
mining applications have been anaysed. In the data mining applications, the data are
processed through some stages until the analysis stage. The proper performance of
these stages affects both the accuracy of the analysis and the performance. Also, the
analyses should be carried out the with the appropriate hardware. The effective use of
the physical memory and the processor capacity bears a lot of importance in terms of
analysis period and cost. In the study, database and file environment, which are two
types of the data, which are to be processed through the data mining applications, have
been examined. Some analyses have been carried out on a sample data cluster for this
operation. It has been searched whether there is a connection between the size of the
data cluster and storage environments through a gradual increase in the data analysed.
For this purpose, a cluster composed of 25 million data has been put into analysis.
Firstly, an analysis for two types storage environments has been performed by
increasing these data with the use of Navie Bayes algorithm. The results obtained have
been grouped as physical memory and the CPU usage. Secondly, the performance
assessment has been examined in relation to time through the record of the analysis
periods . The data obtained from the analyses in the database and the file environments
have been indicated and evaluated in the final chapter of our study.
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I. INTRODUCTION
the analysis of the data of high quantity stored in a
computer. Besides this, the mining involves the
analyses which benefit from the statistics and
artificial intelligence techniques which are generally
employed in the large-scaled data sets(Olson &
Delen, 2008). It is a demanding and challenging
process to find and extract the meaningful data

The data applications aim to examine if there is a
connection between the data which cannot be related
with each other at first sight. The connections which
human brain has difficulty in making between the
data can be achieved through the data mining
applications. The data mining carries the meaning of
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especially from the big data clusters. Another thing
that should not be forgotten during this process is the
hardware necessity. It is of great importance to
determine the minimum hardware needs when
working with the big data clusters.
Even though today's computers' capacity and
operation power increase continuously, they still fall
short in many applications. The need for physical
memory and processor limits data mining
applications.
The most important point affecting a computer's
speed is CPU(Central Processing Unit). The other
pieces of the hardware affect the performance;
however, the capacity of the CPU proves the most
dominant component(Ozguler, 2007). The memory is
an important resource which needs being
administered carefully. In the present time, though an
average home computer has hundred times a bigger
memory than the most sophisticated computer at the
beginning of the 1960s, today's programs require
memory(Tanenbaum, 1992).
It is possible to define the database concept in
various ways. They can be defined as the whole of
interrelated data brought together to solve a problem,
or a collection of useful data organized in a particular
way (Celikol, 2007). The database is a data storage
technique frequently used in today's enterprises. At
present, they are frequently employed for the
purpose of finance, marketing, reporting, data
collecting and etc. In this study, MySQL has been
used as the database administration software.
MySQL is a software which is distributed free of
charge with open source code.
Relational
database
management
system
(RDBMS) is a device which is commonly used in
enterprises, research and education fields, and
internet search engines, and it is an important factor
to have a good database to administer the
information sources and to have access to
them(Dubois, 2009).
There are a great number of applications
available for the data mining. In this study, Weka
software, which was developed by Waikato
University and is a widely used, has been employed.
It is a software which is distributed free of charge

with General Public License (GNU). In the Weka
interface exists a lot of algorithms to do analysis and
Naive Bayes is the algorithm chosen for this study.
Classification is conducted using the calculus of
probabilities in Naive Bayes algorithm. In this
algorithm, the qualifications are independent from
each other(Tuncer, 2010).
As for the functional dimension, hardware and
software are connected to each other. The softwares
reach the results via hardware. The software with the
required hardware is believed to have provided the
primary condition to produce accurate and rapid
outcomes. Therefore, the hardware pieces, especially
the physical memory and processors should be
sufficient and used effectively.

II. LITERATURE SURVEY
There are invaluable studies in the data mining
techniques in which the data analysis is carried out.
The authors(Bradford, 1998) put effort into
measuring the performance of the CPU cache
memory on 8 different sets of data. In the study
carried out on two different types of cache memory,
they evaluated the results in the form of kB. Yet, the
data analysis has been conducted only in a CPUbased form.
The authors(Tiwari, Jha, & Yadav, 2012) also have
examined the algorithms within Weka software and
they stated the results obtained. They, later, tested the
algorithm's classification success; however, they did
not perform a hardware-based test.
In an another study, the researchers(Liu, Pisharath,
Liao, Memik, Choudhary, & Dubey, 2004) conducted
8 different performance analyses, 6 of which are
classifiers, with the use of a software called
MineBech. In these analyses, the algorithm success
was tried to be measured, and they obtained
important results. Still, a hardware-based test was not
carried out.
In another study, the authors(Li, et al., 2007)
analysed the data clusters different from each other
and they employed a simulation software named
SoftSDV. They performed analyses with the help of
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the simulations on the CPU cache memory, and they
seized results of great importance. They, still, did not
carried out an analysis related to the data storage
techniques.

operation was repeated with the increase rate of 250
thousand data until 1.5 million data were obtained .
After the data's import values were determined, the
processing stage, the second stage came forward. At
this stage, 250 thousand data taken from the database
were processed with NavieBayes algorithm. After
this process was over, the quantity of the physical
memory spent was recorded. Following that, the
same data were transferred to the Weka software and
were analysed with the NaiveBayes software again
and the quantity of the physical memory used during
the data analysis duration was recorded. The
quantities of the memory spent was recorded as GB
and this cycle was repeated until 1.5 data were
obtained.
After the analysis of the data, the 3rd stage was
realized. At this stage, after the data were taken from
the database and the files, the processing time was
measured. Firstly, the processing time of the 250
thousand data after it was taken from the database
was measured. Then, the processing time of the same
data after it was taken a single file was measured and
recorded.
After analysis durations were measured, the 4th
stage was initialized to determine the CPU use rates.
At this stage, the average CPU use was measured
while the data were being analysed. Firstly, 250
thousand data were taken from the database and
transferred to the Weka software, and when the
analysis with the NaiveBayes algorithm was started,
The CPU use began to be monitored. The same
operation was repeated for the data taken from the
file. The assets obtained at the end of the analysis
were recorded. During the process until the end of the
analysis, the average use of the CPU was determined
through the Source Watch software developed by
Microsoft.

III. METHODOLOGY
In this study, mainly two different analyses were
conducted. These analyses were classified as data
transfer, processing performance, processor's
performance, and operation duration and the results
were recorded. The analyses were conducted on the
same computer. Firstly, 25 million data, in the form
of 1.5 million lines and 17 columns, were transferred
to MySQL database. On the other hand, all data were
divided into 6 files in a way that they would make
250 thousand data in 17 columns with the condition
that their content would stay the same.
MySQL

x17 Data
250.000

WEKA

500.000
750.000
1 million

Import

Analyzin

1.25 million
1.5 million

File

Fig.1 The stages of the performance analysis
As shown in Figure 1, the tests, firstly, were done
for 250 thousand data. At this level, 250 thousand
data were imported with the Open DB (Database)
application in the Weka software, and the quantity of
the physical memory used was measured. The
program was shut down and restarted and this time
the data were transferred from the file to the Weka
software with the use of Open File application. The
physical memory used was measured again. This

IV. RESULTS AND DISCUSSIONS
The first of the results obtained from the tests is the
quantity of the physical memory used during the data
transfer. These results are shown in Figure 2.

92

International Journal of Information Technology and Business Management
29th June 2013. Vol. 14 No.1
© 2012 JITBM & ARF. All rights reserved

ISSN 2304-0777

www.jitbm.com

6.00

14.00
12.00

5.00

10.00
4.00
GB

GB 3.00

8.00
6.00
4.00

2.00

2.00
1.00

0.00
0.25

0.00
0.25

0.5

0.75

1

1.25

0.5

0.75

1.5

1

1.25

1.5

Million

Million
Database
From Database

File

From File

Fig.3 The physical memory values used at the end of
the analysis

Fig.2 The quantity of the physical memory used for
the data transfer

As shown in Figure 4, the time passed for the data
analysis is nearly the same for the two types of data
storage techniques. The fact that the data storage
technique is different did not affect the time required
for the data analysis.

As seen in Figure 2, the quantity of the memory
used during the data transfer from the database is
higher than the quantity of the memory used during
the data transfer from the file.
Another result obtained from this study is the
physical memory levels spent during the data
processing stage. At the stage of data processing,
NaiveBayes algorithm was used in each test and the
quantity of physical memory used was measured
when the "analysed completed" message was seen.
This situation is shown in Figure 3.
As can be seen from the Figure 3, the quantities
used for the analysis are nearly the same for the two
types of data storage techniques. Although the
quantities of the memory used for the data transfer
are different, this situation shows that the quantities
of the memory required at the end of the analysis are
the same.
The 3rd result obtained from the study is whether
two types of data storage techniques affect the time
passed for the data analysis. The results are shown in
Figure 4.
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Fig.4 Analysis durations according to the data storage
techniques
Another factor examined in the study is the CPU
use rate. The CPU use rate values used by the two
types of the data storage techniques in the analysis of
the total 1. 5 million data with the increase rate of
250 thousand data are shown in Figure 5 and 6.
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the CPU used for the database, it can be seen that
there is no difference except for the maximum CPU
use rate. However, the CPU use rate average is so
close to each other. On the other hand, this situation
is not reflected on the analysis as a factor changing
the calculation time as shown in Figure 4.
As a result, when the data taken from the different
data storage techniques were analysed through Weka
application employing different data mining
techniques, it was found that the data did not differ
except for the data transfer stage. When the data
transferred from the database exceed the physical
memory threshold, the researchers can solve this
problem at the data transfer stage by retransferring
the data to the program after transferring the data
from the database to a file. Yet, the physical memory
overflow may occur during the analysis. The most
important advantage of the database use is that it
gives the opportunity to analyse the data in segments.
In the future, the researchers can reconduct this
analysis for the algorithms of different types. To be
able to take large quantities of data in a single file,
firstly transferring them to a database and then
dividing them into segments can prove a solution.

Fig.5 CPU values used in the analysis of the data
taken from the database
As shown in Figure 5, the average CPU use for the
analysis of the data taken from the database is 14.843
%. During the analysis, the maximum rate value is
38.673 % and the minimum value is 12,505 %.
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