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Abstract
The potential of cloud computing for overriding the needs for deploying various
infrastructures for running a server based services brought up a revolutionary change in
the way the traditional demands of the people use to be handled. Cloud computing
provides the rental service for the user in which a user can use the particular software by
paying for that on the cloud server. Since the whole scenario is beneficial to big industries
like Facebook, Google, Orkut etc., various other fields are also getting dependent on cloud
computing. Since tons of data is uploading every second to the cloud server does need to
be mined properly for efficient data storage. In this paper we try to integrate the data
preprocessing technique with data classification technique to mine big data’s of asthma
based patients. We have used simulation tool called eclipse to run the API’s of weka and
cloudsim for setting up the experimental environment.
Keywords: Big Data, Data Mining, Data pre- processing, Data Classification, Random
Tree

1. Introduction
The technology demanding less resources and with supreme output always attracts the
user. So the Cloud Computing is the one which provides the same and entices the users and
managing one’s own servers [1]. Though there are many famous technologies like wireless
sensor networks, adhoc network, but cloud computing is the most famous technology
amongst all. The property by providing the software’s on lease allows the cloud to
overcome the other technologies. The benefit of prepaid service of cloud computing
allowed the resources to be accessible by any type of the user anywhere and anytime.
Various factors like scalability, low recovery cost, less maintenance, huge data storage
provisions, speedy deployment and many more factors make cloud the most powerful
approach. Since the cloud is associated not only with the information technology, but also
with many other fields that in the human health, sales and management files too. By
monitoring the present conditions of the patient by using particular body sensor network
the hospital expenses can be avoided [2].
Extracting a quite useful knowledge from various numbers of data sources that gives
necessary information by separating patterns, symbols, attributes etc. is known as data
mining. Data mining is a multi-disciplinary field of large database in which any required
data can be fetched and used by user’s requirement. A number of phases like Data
understanding, Data preparation, Modelling, Evaluation, and Deployment are the unique
part of data mining. Various social media websites are totally dependent on the data
mining process as the amount of data that gets uploaded every single hour is in tons of
terabytes, so it makes data mining process to be very much significant. Although not any
social media websites, but many different sections like hospitals, IT industries, online
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shopping etc. are also bringing data mining as a significant approach in their data
maintenance job.
1.1. Models of Cloud Computing
The cloud system consists of three service models based on the basis of resource
requirement, i.e. SaaS, PaaS and IaaS [14]. Various cloud computing models that provide
the facility to the user as required are discussed below.
 SAAS (Software as a service): Software as a service provides the software on lease
i.e. pay per use service of software on a cloud server.
 IAAS (Infrastructure as a service): it provides the particular infrastructure to cloud
services by means of virtual machines and other hardware requirements.
 PAAS (Platform as a service): To run the application on the cloud there must be an
surroundings where this service must run. Therefore the marketers cater the
platform where the operating system, web server, programming language
execution environment is provided.
 SEECAAS(Security as a service):Many confidential data that user tries to hide
from various internet threats, security as a service provides a huge help by
providing a protocol based security on the cloud.
1.2. Asthma and its Types
Asthma diseases diagnose is totally dependent on the sound that is created by the
patient during cough. A non-asthmatic patient when coughs produces a sound of
frequency (206(14) Hz) where as an asthmatic patient on cough produces a sound with
frequency (239(19)Hz).There are various sound recording devices now a days that records
the sound and shows the frequency of the sound from which it can be clearly diagnose
whether the sound is of a normal person or of an asthmatic patient. On the basis of
bronchial hypersensitivity the asthma has the following types: allergic asthma (atopic,
extrinsic, caused by immunologic stimulus of an antigen), intrinsic (non-allergic, induced
by infection, physically or chemically), exercise induced, drug induced asthma,
occupative asthma and asthmatic bronchitis [3]. There are different types of sounds
according to different theories. According to the earlier American Thoracic Society,
sounds are considered “continuous” if their duration is longer than 250 ms; otherwise they
are considered “discontinuous” [10]. High-pitched continuous sounds (dominant
frequency above 400 Hz) and rhonchi as low-pitched continuous sounds (dominant
frequency of 200 Hz or less) is considered as wheeze according to the ATS.
But according to the new definition of CORSA (Computerized Respiratory Sound
Analysis) guide- lines, the dominant frequency of wheeze is usually above 100 Hz and the
duration greater than 100ms [10]. Wheezes are continuous adventitious sounds, which are
superimposed on normal breath sounds and often associated with bronchial airway
obstruction. There are many circumstances leading to wheezing which include all
mechanisms narrowing airway calibre such as bronchospasm, mucosal edema, and
external compression by a tumor mass, or dynamic airway obstruction [14]. Asthmas
adverse effect is according to the symptoms a patient suffers. Although asthma can be
classified into four stages on the basis of symptoms:
1.2.1. Intermittent: Patient suffers light cough and wheezing for less than twice per week
and at night less than twice per month.
1.2.2. Mild Persistent: Patient gets an asthma attack at least once in a week. Shortening
of breath, heavy cough, wheezing, chest tightness occurs.
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1.2.3. Moderate Persistence: The big air passageway of the lungs is affected by this,
heavy coughing in time slots and wheezing.
1.2.4. Severe Persistent: Continues episodes occur all day and night time for several
days, persistent cough and wheeze.

2. Literature Survey
Asthma is the most ascent disease now days in which age factor doesn’t matters i.e. it
can be in People of any age group. In [11] author has presented stepwise the background
of asthma in medical terms followed by information about the Pathology and symptoms
later. After that author has highlighted some the drawbacks of the existing techniques for
managing asthma by emphasizing on showing the important disease management
techniques in the traditional way. A tele-monitoring technique on glide paths to asthma is
done.
Asthma is a severe disease and can be very harmful effects if it’s not taken seriously. By
taking its serious impact on health, a continuous monitoring is must to check the body and
respiration behavior of the patient. The most countable factor is the environment in which
they breathe. So In [12] author proposes a development of a rule-based asthma system. So
according to it, the patients are given various suggestions on the possibilities of occurring
an asthma attack, according to patient’s current body conditions and the environment in
which they breathe. The system is based on the questioning process to the patient and
answer given by patients defines the patient’s present health condition and the
environmental condition in which they are living with.
This research work puts light on the data mining procedure in which diabetes disease
can be predicted on the basis of the medical record history of the patient. Diabetes is a
very common disease that can happen in any age group. It is a serious disease that makes
a serious impact on heart, kidneys, nervous system, bloodline and vessels. But mining the
data of diabetes patient in an efficient manner is a critical issue. The author had collected
the data from various patients either having diabetes or diabetes free. For data mining
procedure modified J48 so its accuracy rate can be increased. Author used MATLAB for
performing the simulation work with weka as an API to extract the various experimental
results [10].
In [7], predictive model of soil fertility has been explained in different steps. In this
paper A technique of the decision trees algorithm in data mining is used to predict the
fertility of soil followed by performance tuning of J48 decision tree algorithm with the
help of meta-techniques such as attribute selection and boosting.
For classification of data and products, the technique of decision tree in used to get
valuable results. And these results can be used for analysis and future prediction. In [8]
paper the author made an objective to present the enhanced decision tree algorithm that
classifies the data. In his work ID3, J48, NBTree are used as the tree classifiers. Then the
comparative analysis is done on the basis of parameters like efficiency and performance
new enhanced decision tree algorithm (NEDTA).
Table 1. Definition and Procedure of Existing Data Mining Algorithms
Algorithms Definition and procedure
J48
J48 target variable prediction rules are formed by the algorithm.
 Uses top down approach by divide and conquer technique and form
tree.
 Test attributes are selected by some measures and divide and
conquer is applied until no sample leaf is left
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ID3

NBTree

One of the decision tree algorithms called iterative dichotomiser.
 Uses greedy approach for creating tree by top down approach.
 Selection of attributes which classifies the data at its best on each
node and keeps on following this at every node till the tree is not
formed is done.
Naïve Baseyian classication and decision tree algorithm learning together
forms NBtree.
 Each node is selected and naïve baseyian algorithm is applied,
which classifies the instances.
 The naïve baseyian tree is constructed for each leaf.

3. Experimental Setup
There are various numbers of approaches that works on asthma patients but are not
capable enough to overcome the various problems of data missing values and
classification problems. So in our proposed approach we try to integrate the data preprocessing approach and the classification approach to build a powerful setup for data
mining on the asthma patients. In order to carry out the experiment of data mining on a
dataset of asthma patients, we have derived the data from various health resources that
provide the data on the basis of the surveys they had made. In our data set the numbers of
attributes used are 11 and the total numbers of instances are 1776 of different asthmatic
and non-asthmatic patients.
Table 2. Various Health Attributes with Description and Domain Used for
Building Asthma Dataset
S.No.
1
2
3
4
5
6
7
8
9
10
11
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Attribute
Age
Gender
Begin
End
Current wheeze
Symptoms of
severe wheezes
Alcohol
consumption
Drug intake
Physical activity
status
Smoking habits
Hereditary

Description
Age of the patients in years.
Gender of the patient whether Male or Female(M/F) (0/1)
Start of the patient record, according to the hospital records
Ending of the patient record, according to the hospital records
Level of the wheezes (%)
Level of severe wheezes after the current wheezes situation
(%)
Whether a patient consume alcohol or not(scales 1-5)
Whether a person is on any drugs or not (Y/N)(0/1)
Whether a person is physically active or not(Y/N) (0/1)
Whether a person smokes or not(scales 1-5)
Whether a person has any previous family asthmatic
symptoms or not(Y/N)(0/1)
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Figure 1. Attribute Based Graphical Representation of Mined Data after Data
Pre-Processing Task
Data pre-processing: When a data is uploaded to the server there are many times the
data having missing values in them, which can result into false assumptions of various
asthma patients. Therefore the missing values need to be taken care of for which we try to
introduce the missing value algorithm for data pre-processing process known as
normalization. Normalization is the process in which the given dataset is normalized apart
from the class attribute in normalized intervals of time. Although in our experimental
setup there are no missing values among 1776 attributes of dataset, but still when we
apply data pre-processing algorithm the various results come that very intelligently sets
the data into various graphical representations .Figure 1 shows the detection of various
asthmatic and non-asthmatic patients based on different instances. The blue line
symbolizes the asthmatic patient and the red one the non-asthmatic patient
In each graph the combination of red and blue section tells the count of patients, those
are asthmatic on the basis of the single attribute. Therefore, every graph shows its own
value due to different attribute value in it. Data pre-processing allows the users to preprocess the data before classification which is done above. According to these graphical
representations of various attributes and instances, following table can be derived which
further mines the data intelligently.
Data classification: The major aspect of the proposed approach is the data classification
technique which classifies the data through data classification algorithm into various
different classes makes it easy to extract various useful information out of it. The
classification algorithm that we are using here is the Random Tree classification
algorithm. The proposed algorithm is based on constructing the tree of random amount of
values of the instances.
Table 3. Mathematical Values Based Result Derived after Data Mining
Attribute
Age
Gender
Begin
End
Current wheeze
Symptoms of
severe wheezes
Alcohol
consumption

Minimum
value
9
0
0
1
1.1
1.1

Maximum
value
81
1
599
600
32
28

Mean

StdDev

0

5

2.139

1.718
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Distinct
values
33.214 11.705 54
0.576
0.494
2
266.207 189.578 546
340.15 188.133 56
9.512
6.497
75
6.806
4.673
65
6
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Drug intake
Physical
activity status
Smoking habits
Hereditary

0
0

1
1

0.495
0.878

0.5
0.328

2
2

0
0

5
1

1.718
0.131

1.589
0.337

6
2

The random tree algorithm is tested on the data set of 1776 instances which preform
much better than the other classification algorithms. The performance result of the
random tree algorithm is 100%, which is the highest among all other classification
algorithms. The confusion matrix of the algorithm tells us about the performance and
classification capability of the random tree.
Table 4. Confusion Matrix of the Amount of Instances Correctly and
Incorrectly Classified
a

B

Classified as

628

0

a=Asthmatic

0

1148

b=NonAsthmatic

The confusion matrix above of random tree classification algorithm tells that out of 628
values of ‘a’ i.e. asthmatic patients 0 are the wrongly classified values and out of 1148
values of ‘b’ i.e. non-asthmatic patients 0 are the wrongly classified instances, therefore
the performance of the random tree algorithm in quite high. The accuracy of the algorithm
is not only counted with the performance percentage, but also with various other factors
too needs to be counted and out of which the cost/benefit values and threshold values play
a vital role. To be an effective algorithm the two values must be inversely proportional to
each other that means the threshold value is higher than the cost value which must be low
enough to accommodate the whole values. In figure 2 a graphical comparison is being
done with the threshold values and cost/benefit values by comparing a threshold cure and
cost/benefit cure with each other which Cleary shows the relation between them. The
curves indicate that among the total of 1776 (100%) values of the datasets 1148(64.64%)
are asthmatic and 628(35.36%) are considered to be non-asthmatic patients.

Figure 2. Comparison between Threshold Curve and Cost/Benefit Cure of
Asthmatic and Non-Asthmatic Patients
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Figure 3. Graphical View of Number of Total Patients Classified as
Asthmatic and Non-Asthmatic
To calculate the performance, quality of the algorithm, the algorithm is counted on
various QOS parameters that make a comparative analysis with various other existing
classification algorithms to make the proposed approach as superior among all of them.
Table 5. QOS Based Comparative Analysis of Various Data Classification
Algorithms With The Proposed Approach
Algorith
ms

Correctly
Classified
Instances
%

Incorrectl
y
Classified
Instances
%

Kappa
statisti
c

Mean
absolut
e error

Root
mean
square
d error

Relative
absolute
error
(in%)

Root
relative
squared
error(in
%)

Total
Numb
er of
Instanc
e

Tim
e to
buil
d

AD
Tree

66.3851

33.6149

0.119
6

0.4639

0.473
2

101.47
24

98.984
7

1776

0.1
1

BF tree

64.6396

35.3604

0

0.4571

0.478
1

99.989
5

100

1776

0.9
3

Decisio
n Stump

64.6959

35.3041

0.002
1

0.4556

0.477
3

99.662
2

99.836
2

1776

0.0
3

J48

69.1441

30.8559

0.183
7

0.4114

0.453
5

89.985
5

94.865
7

1776

0.0
7

J48graft

69.1441

30.8559

0.183
7

0.
4114

0.453
5

89.985
5

94.865
7

1776

0.1
5

LAD
Tree

66.1599

33.8401

0.066
9

0.44

0.467
8

96.234

97.857
9

1776

0.1
9

NB
Tree

64.6396

35.3604

0

0.4572

0.478
1

100

100

1776

0.1
8

Random
Forest

98.9302

1.0698

0.976
6

0.1684

0.213
5

36.844
1

44.656

1776

0.2
1

Random
Tree

100

0

1

0

0

0

0

1776

0.0
2

REP
Tree

69.1441

30.8559

0.194
9

0.4085

0.451
9

89.354
3

94.528
4

1776

0.0
7

Simple
Cart

64.6396

35.3604

0

0.4571

0.478
1

99.989
5

100

1776

0.0
5
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4. Conclusion
In this paper, we have proposed an integrated approach for mining the data of asthma
patients for which normalize approach is used for data pre-processing and random tree
approach for data classification. We have made an experimental setup for our algorithm to
execute and different performance graphs and data mined values have been taken after
data pre-processing and classification of data. At the end we made a comparative analysis
of random tree algorithm with many other classification approaches and conclude that the
random tree algorithm is the only algorithm whose capability of classifying the instances
correctly is 100% without any wrongly classified instances and zero error rates. The CPU
utilization is also very low as the time taken to mine the whole data set is very less i.e.
0.02 seconds which is least among all algorithms.
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