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Abstract— Educational institutions can apply datanalytical techniques on the large amount of dataathis
generated within. This would result in deriving uke knowledge from the data and thus help in dedsi
making. In this paper we suggest a framework forrpasive data analytic web service which can be
integrated into any university management systembuaiilt as a standalone application easily. Beingwaeb
service allows it to be accessed by any type ofiegipon, from desktop to mobile phones inside tbampus
and can even be hosted onto the private cloud of thstitution. The web service based model provides
greater advantages over the tradition data miningseems. We have built a prototype of this modeivwork
with k-means clustering algorithm on a sample studelata to demonstrate the capabilities and limitats of

the proposed framework. And we have developed thtiéierent types of client applications to maketiuly
pervasive.
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. INTRODUCTION

Large amount of data in educational institutiors generated in the form of personal informatiomdgenic
data, fee payment data and much more. Educaticatal mhining is one of the important areas that enabl
institutions to derive hidden and useful knowledigen student data. This would help the institutiormany
ways to improve it.

Analysis software for the education domain diffei@m mining the financial data or the business data
general. So the traditional commercial analysisvgarfe cannot satisfy the needs of the institutieucational
data mining generally emphasizes reducing leariming small components that can be analyzed and then
influenced by software that adapts to the studédsi.[As far as we know, there is no web service for
educational data mining which allows an end-useaxtoact patterns and models by simply sendinglata file
without having to carry out the tedious job of séiley attributes, pre-processing and setting daitaing
algorithms. A service like this does not only offem-expert data miners a tool for analysis bub #silitates
the work of the expert data miners who can use tain initial patterns easily and quickly. Conmoially
cloud based analytics have been offered now by eoiep like Amazon, Google and others. But they have
many issues in terms of cost and security to beptedoby educational organizations. Our work aims at
proposing a model that implements the data mineghriiques used for data analysis as a service based
architecture to be accessed by pervasive applicatiside the campus. This would enable the fadalgccess
the service from any type of client applicatiomespective of the language in which the servidauift. In this
paper we show how a web application, an androidapmpa console application can access the datgt@nal
web service over the network. This would providgreater flexibility to integrate even with the legeaclient
application or the latest kind of mobile applicatidlso the model can be extended to work on theafe cloud
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of the institution there by leveraging the powerctifud computing. This framework is applicable oaty to
educational domain but can also be used by any otfganization which needs to analyze data. Of ¢tted
computing has taken a centre stage for it is abletiver everything as a service and the orgaioizateed no
longer buy expensive hardware or software to bthikl infrastructure needed. And web service is dnthe
many technologies that are helping cloud computingchieve its objective. The web services appraesss
standards-based interfaces for connecting dataiqe®s with data users. The network strives to ggobd
searching and visualizing data to include data gssing and analysis services to allow users toteneaw
content. From a technical perspective, the wehicetechnologies consist of a collection of staddamotocols
that enable the creation, distribution, discoveng antegration of software components over therige
Central to the Web service technologies are theeqts of “software as service” and “platform indegence”
[2]. This framework when implemented in the edumadil institution can benefit the faculty and theiden
makers to analyze the student data more effectively

This paper is organized as follows. Section |l déses the basic concepts of web service and h#ecture.
It also gives an introduction to data analytics dath mining. Section Il is the literature survafythe work
done in the related area. Section IV describesehtires of the proposed system and the implenientaf the
prototype.

Il. THE BACKGROUND

A.  Web Service Architecture

Web services provide a standard means of interopgraetween different software applications, rugnon
a variety of platforms and/or frameworks. When wai fibout a data mining service we understand fsehas
a software product which offers a solution or gieesanswer to the needs of a customer, this bdthgrea
person or another software application. So, thezeahleast two parties involved, the service mewviand the
service consumer, although a third party couldtezgiservice broker, which would act as the intefiaug. The
web services architecture is interoperabilitghitecture. It identifies those global elemerftshe global web
services network that are required in order to Bngueroperability between Web services [14].

From a technical perspective, the web service @ogies consist of a collection of standard protedbat
enable the creation, distribution, discovery artdgration of software components over the Inter@entral to
the web service technologies are the conceptsoffifare as service” and “platform independence.”

Fig 1 depicts the general architecture of web servi
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Fig 1 Components of a web service

The communications (operations) among the three ¥éetice entities rely on XML and use Simple Object
Access Protocol (SOAP). SOAP messages are comneaslyanged over HTTP, even though other bindings
are possible. The service descriptions are pulilisigng the Web Services Description Language (WSDL
which provides information on how to use a Web ervincluding a description of the service methadsl
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binding information. UDDI is the service registrgfthed by the standard bodies for SOAP-based Welices.
This web service is built using Axis2 web serviogiiee [13, 20].

B. Data Analytics and Data Mining

Data analysis is a body of methods that help terites facts, detect patterns, develop explanatiang,test
hypotheses. It is used in all of the sciences lisied in business, in administration, and in gdbg. It involves
lot of statistical and machine learning technigtee®xtract useful information from huge databasd data
warehouse. Data Mining is a particular data analyschnique that focuses on modeling and knowledge
discovery for predictive rather than purely dedivgp purposes. Business Intelligence covers datdysis that
relies heavily on aggregation, focusing on businefgmation. In statistical applications, some pleodivide
data analysis into descriptive statistics, explimatiata analysis (EDA), and confirmatory data gsial (CDA).
EDA focuses on discovering new features in the dathCDA on confirming or falsifying existing hypetses.
Predictive analytics focuses on application of isti@al or structural models for predictive foretag or
classification, while text analytics applies stédal, linguistic, and structural techniques toragt and classify
information from textual sources, a species of ustired data. All are varieties of data analysis.

Educational data mining is emerging as a researeh with a suite of computational and psychological
methods and research approaches for understandimgstudents learn. New computer-supported interacti
learning methods and tools—intelligent tutoringteyss, simulations, games—have opened up oppoeartii
collect and analyze student data, to discover pettend trends in those data, and to make new\dises and
test hypotheses about how students learn. Datactetl from online learning systems can be aggrdgater
large numbers of students and can contain manyblag that data mining algorithms can explore fodet
building [15]. Many kinds of algorithms exist forssociation rule extraction, classification, preidict
clustering, trend analysis and deviation analysislata mining. These algorithms are implementechamy
tradition data analytic software. There is littleokvledge about any educational data mining softvesieg
implemented as a web based service. This work ilgigiisl the benefits of web service oriented framéwfor
data analytics.

Ill. RELATED WORKS

Literature survey does not produce any concreteviedge of web service based analytics. There ameyma
web service based applications being developeddious functionalities in different domains. Sianlly data
mining techniques have been applied in educatidat to derive useful patterns. Apart from someroencial
data analytic service from Google’s Big Query fatezprise there is no such service being used.béke idea
came from the study of these papers. [7] descdbesutomatic advice for scientists in their datalysis using
data analysis web service.[6] describes the dewsdop and application of web service for comparirty &hd
global emission inventories.[9] specifies an on dechBI architecture on cloud for the healthcareame¢8]
Offers a wide range of techniques that support tthasformation of data analysis including web sEvi
technology. [10] Proposes a novel infrastructurat thffers complex and optimized query facilities feeb
services through combined invocation of differentbwservices. Academic analytics is used to derived
intelligent information from academic data and ugedigher education in decision making. Many ntgab
works have been done in the field of educationdh daining. [18] have used Open Source software for
predicting student’s results using Naive Bayesiaarher and Naive Bayesian predictor.[17] listed esofrithe
applications of data mining to higher educatiord arovided some case studies to showcase the appficof
data mining to the student retention problem.[18§ performed an empirical study to identify thetdes that
influence the result of students in a particulasrse in India from their academic data.[1] usesdtdata mining
technigues, namely, classification trees, multa&riadaptive regression splines (MARS), and nenglorks
to study the student retention problem.

IV. PROPOSED SYSTEM AND ITSFEATURES

A. Architecture
The proposed system follows the three tier architecas shown in figure 2. The Data tier holdsdhtaset
that is to be analyzed. Here we have used MySdihasback-end. The Application or the business tier
implements the analysis techniques (web servicd)the presentation tier displays the result of dhalysis.
The Analytic web service is hosted in the web searal the three different client applications caness the
service from anywhere.
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Fig 2 Components of the proposed system

The web service implements the core functionalitytree system. The service reads the database and
performs cluster analysis on it. Preprocessinchefdata to remove noise required is also implendeimehe
service. The web service implements the K-mearstelung algorithm depicted in Table 1. The web ®eris

developed using Java and Axis2 API.

B. K-Means Clustering Algorithm
Clustering method is one of the data mining methtiég allow grouping the data items according to
similarity between them. It is an unsupervised fe@ay algorithm. Table 1 shows the steps involvedha

clustering process.

The K-means clustering algorithm has been impleatk@ats a web service here. A sample of 250 student
course data containing the internal and externaksna given as input to the web service ,with rinenber of
clusters , k=2.The result of analysis (clusterisgjisplayed on to the screen in fig 4 and fig 5

Table 1 K-Means clustering algorithm

1.

Input:

K: the number of clusters.

Output:

A set of k clusters.

Method:

D: a dataset containing n objects.

arbitrarily chooses k objects from D as the initial

cluster

Re-assign each object to the cluster to which Hjeocdis the most similar, based on the

mean value of the objects in the cluster;

Update the cluster means, i.e., calculate the malare of the objects for each cluster;

Repeat step 2 and step 3 until there is no chamgesters.
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C. Snapshots of the prototype application
The Data Analytic web service was developed andeldds Apache Tomcat Web Server. Figure 3 shows the

screen shot of the Web Service Description Lang@deDL) file for the hosted web service. It is aMK file
describing the web service and the service it plewi It is this file that the client application kea use of while
connected to the web service. Three client appticatwere developed in different languages andglas
which have to connect to the service and senddtpeest for the kind of analysis to be done. Figusdows the
Java console application displaying the two clustdues. Figure 5 shows the C#.NET application fgeln

and Figure 6 shows the Android application dispigythe cluster values. All the three applicatiose the same
WSDL file to access the data analytic web senditere the connecting network is LAN.

Mainactivity... Splashactiv. .. a splash.xml [J] Splashactiy... @ httpeffloca,.. 5220 ™ = B
=) = éb http: flocalhost: 5081 /Cluster fservices fCluster Pvasdl ™ B

Y
<?xml version="1.0" encoding="UTF-8" ?= ]
- «wsdl:definitions xmins:wsdl="http://schemas.xmlsoap.org/wsdl/"
xmins:ns1="http://org.apache.axis2/xsd" xmins:ns="http:/ / clus"
xmins:wsaw="http://www.w3.o0rg/2006/05/addressing/wsdl"
xmins:http="http:/ /schemas.xmlsoap.org/wsdl/http/"
xmins:xs="http:/ /www.w3.org/2001/XMLSchema"
xmins:mime="http:/ fschemas.xmlsoap.org/wsdl/mime/"
xmins:soap="http://schemas.xmlsoap.org/wsdl/soap/"
xmins:soapl2="http://schemas.xmlsoap.org/wsdlfsoap12/"
targetMamespace="http:/ fclus"=
<wsdl:documentation=Please Type your service description here</wsdl:documentation=
- owsdl:types=
- =xs:schema attributeFormbefault="qualified" elementFormDefault="qualified"
targetMamespace="http:/ fclus"=
- «xs:element name="Analysis" >
- <xs:complexType:s
<x5:sequence /=
=/xs:complexType=
<fxs:element:
- <xs:element name="AnalysisResponse">
- <xs:complexType: . |
— SHSISAAIRNCR = .v.

Fig 3: Screen shot showing the WSDL file for thested web

F. Problems - @ Javadoc [¢) Declaration B consale 52 $DLogCat [ Lint Warings 4 Servers R GRiE®E BB
<terminated» clent [Java Applcation] C:|Program Fes|Javal re7\bin|java.exe (Jon 30, 2013 12:57.04Pi)
fhe cluster 1 values are..
0
(1,01
(0,5
(0,76)
(0,61
(0,88)
(0,51
(0,8
(0,76}
i0,3)
(0, 66)
(0,91
0,4)
0,31
0,4
0,77)
0,7
1,7
(0,81
(0,18)
10,51
(0,76)
(0,6)
10,88)
0,5)
(0,81
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10,3)

Fig 4: Java Client Application displaying the ckrstalues

© 2013, IJICSMC All Rights Reserved 228



Shana. &t al, International Journal of Computer Science and MoBibmputing Vol.2 Issue. 7, July- 2013, pg. 228-23

- Data Analysis v

Cluster ' _2:

Fig5: Android Client Application showing the clusi@lues
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