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Abstract

Web services are interface elements which allowliegtpns to render functional services to requestkents using open
standard protocols. Interactive Learning is a iat@cheme that integrates social networking amémircomputing into course
design and delivery. Many interactive learning 8&&v are presented through online. To make anemlitoring scheme more
effective, the previous work used web servicesapplication programs like instant messaging baseenvironments in which
students reside. But the downside is that it ifiadif to maintain the service request queues enlifihe services and data
storage processes are inefficient. To overcomthalabove issues, a learning software componenehib8CM) framework is
formed in the present work to build a component ehdzhsed on communication services. In additiothis, the proposed
software component modeled with learning object )(l&8pects to integrate related sub hierarchicalpoomnts. Based on
LSCM, training schedulers are identified efficigntThe proposed LSCM framework is experimentechimwsthe performance
improvement with the previous online tutoring scleelbrased on web services in terms of delivery repodintenance of
tutoring sessions and reliability.
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1. Introduction learning content statically on the Internet andistius acquire
static learning materials at diverse times, genwlassroom
With quick advances in dispersed multimedia techgpl the |earning tracks a synchronized learning processgerevh
concept of real-time interactive distance learnim@s students in and out of classroom pay attentiorhéo reside
established more consideration than ever before.iléWhnstruction while the teacher gives the lecturashe majority
conventional classroom activities are distinguislhx;dtheir cases, Synchronized |earning Capture part|c|nght and
intrinsic geographical Iimitation, the initiationf adistant E- attention much more efﬁcienﬂy than asynchronim_ As a
Iearning applications has facilitated studentsisteh classes resu|t, real-time interactive effective classroonithwtele-
anywhere with an online computer. With existing coencial education experience is of requisite consequendagistance

products of media applications, two chief categoaee gladly |earning. The architecture of E-learning systemescribed in
valid for remote E-learning. In order to sustaine thfig 1.

achievement of a specific educational objectivdearning
service provider is provided. This is attained lvgducing a
learning environment consisting of communication
infrastructure, educational material, meeting pdaeelucators,
etc.

Adaptive Multimedia transport layer

Multi-casting

An emerging topic in software engineering is reddrto as the
Component-based development (CBD). The advantage
CBD technology discussed in [6] is its underlyirgfteare
component model, which defines components and their
composition mechanisms. In this work, the authovey and
analyze current component models and classify them a
taxonomy based on commonly accepted desidera@Bor.

In spite of the materialization of the new creatioihWeb
based learning systems, customary learning modesrevh Fig 1 Architecture Diagram of E-learning system
teachers and students are face to face with edwdr ot an

unchanged classroom persists to have its unequal@fere are numerous issues arise in the designrerate E-
advantages. Not like many Web-based learning syste@arning system. The bandwidth conditions are ldw,
embracing an asynchronized way, the teacher brmgs efficient real time interactive data. But, classmebased e-
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learning systems help both the teacher and studentse
learning process and have achieved successfultsegiven
all web based learning services are provided inotee
learning services more efficient, the main drawbiscthat if
more number of service requests queued up, thdifficult to
sustain and respond all those services for theestad To
make an online tutoring scheme more efficient, nedeare
interactive components are built. Middleware iscdtvgare
layer that locates between the network and theicgifun to
provide reusable solutions to regularly met prolelie
interoperability,  security, heterogeneity. The
contribution of the present work is to build a campnt

software framework which is described in sectiotorifly

based on web services and learning object chosethdy
students in an appropriate environment.

2. Literature Review

The progression of human-computing interface isgrdated to
enhance the work efficiency [1]. In the educatioreaa
human-computing interface can assist the teachdectore
the class and assist the students learn and cenweits
others. A number of projects, such as [9] and [1é§lize
particular human-computing interfaces in their kiexlge
environment. At the similar time, mobile devicesclsuas

when the similar mobile device access increase®®&uld
occupy load balancing [7], [11] and cache methodhprove
the whole load for Smart Space and also could nanbhg
total number of the concurrent mobile devices ideorto
evade the burden of the whole system.

Event monitoring is essential to Web service rezuents.
The work [5] introduces an online monitoring appiogor
Web service requirements. It includes a specificatbf
service constraints that links to service requinetsieand

maiadditionally includes a monitoring model that cavdive

kinds of system events relevant to client requsstyice
response, application, resource, and managemett, aan
monitoring framework in which different probes aadents
collect events and data that are sensitive to remdnts.

In machine learning and retrieval of informatiore thse of
positive an unlabeled data is very essential. Sdver
methodologies for solving this problem have beewoppsed
but they do not work properly when only a small amtoof
data are available. In [3] the author proposes aelho
algorithm called Topic Sensitive PLSA to solve thisblem.
This algorithm uses a small amount of informatioonf the
user. The supervision is stored as a set of canttralhe
author developed an iterative algorithm that cataiobthe
local optimum of the objective function. To improvike

mobile phone, smart phone, PDA, and laptop haven begnline tutoring scheme more effective, we impleraent
straightforwardly available for common people. Reskers |earning software component model for communication
in [10] and [8] lay emphasis on that mobile devicesperate services like messaging, chatting, etc.,. The Iegreoftware

a Significant role in Iearning. For instance, thadher used his component is modeled with learning object aspextsuild a
Smart Phone to fetch the management file and tanizg the component model.

slideshow, whereas the students can utilize a papto

converse with others. Some of these features haen b

incorporated in several projects. 3. LSCM for Online Tutoring Scheme through

_ . _ _ _ Web Services

A prior Smart Platform facilitates mobile devicesamndering

with users to join into Smart Space by eADK-basgena of The proposed Learning Software Component Model
Smart Platform. Nevertheless, it is easy for theersis designed to build a framework for online tutoringheme
particularly for Smart Space to utilize their mebilevices. which run under web services. It renders the comcation
Open Smart Platform are used for Web-based motide®in services to applications like messaging, chattitg. €The
Smart Space. OSPG rendered the mobile interfaces, @& proposed LSCM architecture consists of two maiategies.
PPT upload or Turn-to-Next-Page, as a Web page, [15he first strategy is to build a component modahfework
[12].Processing of web services using B2B and B2€ &ased on web related communication services. Thense

essential for reliable transactional processingdifional web
services relax the property and completely depemd
mechanism to ensure the transactions validity éendresence
of failures. In this work [4] the author proposeshatecture
for concurrency control.

Since nearly all the mobile devices such as lag@ph, smart
phone, or even ordinary cell phones have an incatpd Web
browser, it is very suitable for the users to emkeathe
services and interfaces inside Smart Space [2]]. [IB
addition to this, rendering extensibility, load ledxlity for the

strategy is to provide the communication servi¢tesugh the
PSC framework to the students participated in anlintoring
schemes.

In the learning software component building strafethe
learning communication services are analyzed based
students’ environment. The learning software conapbn
framework is built with learning services and eaomponent
is built with the learning objects chosen by thedshts. Each
component contains an appropriate service based
respective students’ level functionality. The seatstrategy is

on

mobile devices to interrelate with Smart Space Iso a o process of communication services through tirapzment
enhanced by this mechanism. Serving as a centiatiee/er jnvocation based on LO at the student requiredise®efore
between the mobile devices and modules inside S8pte, delivering the service of the component to the etidthe
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authorization of student are interpreted basedheir skills. appropriate service and LSC model. The processSa&M is
So, only the authorized and demanded communicatisimown in fig 3. The procedure describes the LSCbt@ss is:
services are delivered to respective environmeapplication
student. Step 1: Input: Different types of web services
Step 2: Analyze the type of services
Web Step 2.1: Communication services: Messaging, citatti
servic ) Step 3: Based on students’ request to service,
es Communication Step 3.1: Invoke the services
services A Step 4: Based on services
~ Step 4.1: Build structural components
Step 4.2: Construct the set of components

> Step 4.3: Invoke the services for different setahponents
Online Step 4.4: Each components may have different setroices
Tutoring Messag'" Step 5: Output: Build the components efficiently.
_ Based on services Web Communication
i services

, \

service
S

Construct @

Middleware Interactive

components for Invoke
Components .

services

Fig. 3 Process of LSCM framework

[ )

The process of building the component frameworkebtasn

communication services is described in fig 3. Thpliaations

, may have several services to interact with therotleevices.

> Provide Based upon the communication services, the compoisen
services built using learning software Component Based Miudire

service architecture with corresponding componerdsed

communication services.

Users L.

3.2 Steps to provide communication service
through LSCM framework

Fig. 2 Architecture Diagram for LSCM for online The procedures below described the process of dgirayi
tutoring scheme through web services communication service through LSCM framework.
Step 1 : Based on learning object (LO),
Using learning software components of services, tigtep 1.1 : Invoke the software component architectu
framework is built which has several types of comioation from LSCM
services like messaging, chatting etc. Based tarantive Step 2 : Before delivering the service,
component based middleware service architectures tBtep 2.1: Identify the authorization of the student

components are built with the services and it &ffidy based on their skills
achieved the interoperability service on providadearning Step3 : Deliver the demanded service comporaetiet
service to the students. The proposed componengdbas student.

middleware service architecture consumes less tfore
building the components and less storage services.

Base Invoke the . ]
. . . Deliver the service to
3.1 Learning Software Component Building | " o e authorized student
phase architecture

The LSCM is built based on the learning servicewided by
the online tutoring scheme. Based on communica@mrices
like messaging, chatting, and the component ist buith an Fig 4 Steps for communication services
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based on delivery report rate, measured in terms of

Based on communication service component, the caemgo milliseconds (m/s). When number of students’ servic

function is evaluated to show the coordinate vabiiethe
message event. Render the services to studentbtatpms
need. After rendering the services, only the auledr
students can demand the services are applicalihe tstudent
environment.

4. Experimental Evaluation

The Learning Software Component Model (LSCM)
implemented by using the Java platform. The expenis
were run on an Intel P-IV machine with 2 GB memary 3
GHz dual processor CPU. The performance evaludgsts

aimed at comparing the online tutoring scheme with 0
LSCM

challenging interactions through web services.
framework is depended on interception (Figure 2)s&t up it

build the components based on communication sesvice
The service used with component building

rendered.
architecture to raise the online tutoring schemeenedficient.
A LSCM framework carries two types of operationsepic
(building components based on LO, service rendering

is

requests applications increases, the delivery tepte based
on communication services is high in the propos&CM

contrast to an existing online tutoring scheme ubfo web
services. The performance graph of the proposedM.&C
component building phase is shown in the fig 5. VaBance
in the delivery report rate would be 12-20% high tire

proposed LSCM.

30
25

2
Maintenance of
tutoring sessions

1

No. of users

@ Existing Online tutoring scheme through web senices
@ Proposed LSCM for online tutoring scheme

Fig. 6 Users vs. Maintenance of tutoring sessions

Operations can be assigned to different serviced afig 6 describes the maintenance of tutoring sess@wen

components in the infrastructure.

The performance of LSCM is evaluated by the follogvi
metrics
i. Delivery report rate
ii. Maintenance of tutoring sessions
iii. Reliability

5. Results and Discussion

In this work, we have seen how a component caresguded

for communication service composition to capturee th

common design patterns for online tutoring scherrigem in
mainstream languages such as Java. We run indegieedés
with growing number of applications, and humbestofdents’

service requests responded by each trainers is5%0-3

requests per client.

Delivery Report 20
Rate 15

10

5

0

No. of users

@ Existing Online tutoring scheme through web senices
B Proposed LSCM for online tutoring scheme

Fig. 5 Users vs. Delivery Report Rate

Fig 5 describes the delivery report rate for stislevho are in
need of online tutoring. Many users are particigaite the
experimentation to validate LSCM. Comparison resfl
LSCM with an existing online tutoring through webndces

when number of user increases. Since the servieelsudt as
components framework, the maintenance of tutorggsi®ns
was easy. When number of students’ service requests
applications increases, the maintenance of tutsessions is
also being high in the proposed LSCM contrast t@xésting
online tutoring scheme through web services. The
performance graph of the proposed LSCM in component
building phase is shown in the fig 6. The varianmcethe
maintenance would be 15-20% high in the propose@NLS

Existing Online tutoring
through web senices

Proposed LSCM

[ Proposed LSCM m Existing Online tutoring through web senvces

Fig. 7 Reliability model for both SCM & Online tuing
through web services

Fig. 7 describes the reliability of the proposedCMswith an
existing online tutoring scheme through web semsiice
Various numbers of applications are used in the
experimentation to improve the reliability of LSCM.
Comparison result of LSCM with an existing onlingoring

125



International Journal of Computational Intelligence and Informatics, Vol. 1 : No. 2, July — SeptembeP011

scheme through web services shows that the prodd3et/ [10]

perform better the reliability of the proposed LSGl40 be
improved.

[11]

Finally, it is observed that the proposed LSCM feavark is
efficiently built based on learning object and theeb
communication services are also rendered to ubased on

their environment. The reliability and performanege also [13]

be improved in the proposed LSCM framework.

[12]

A. Maedche and S. Staab, “Services on the movevartts p2p-enabled
semantic web services”. In Proceedings of the Tentkrnational

Conference on Information Technology and Travel &fism, ENTER

2003, Helsinki, Jan. 2003.

Fryer,W and John Couch, “Delivering measurableaament”, NECC

Presentation. Retrieved April 24, 2006, from hitpebpages.acs.
ttu.edu/wfryer/ necc2003/couch.html

Addison Wesley, The Tutor Center. Retrieved Sepwmn?0, 2005

from http://www.aw-bc.com/tutorcenter/index.html

Christ, F.L, “Achieving student retention, satidfan, and success
through online pedagogy”. A presentation at TechEaljfornia State

University, Long Beach, February 2002.

[14] ebXML, Business Process Specification Schema.
. http://iwww.ebxml.org/specs/ebBPSS.pdf
7. Conclusion [15] Doherty. B and Atkinson, M, “A pilot study of onkéntutoring using

The progression of proposed LSCM for online tutgrimas
showed us that the growth of a suitable culture doline

tutoring is rapidly high. According to the usersted, the
learning services are offered to the students hildibg the

component for communication services efficientlyheT
middleware interactive service components are opes
from building the service components efficientlx.desirable
feature of the proposed LSCM framework is high rtexiance
of tutoring session based on communication servic8E€EM

with service rendering approach allows trainersinigract
with the students based on learning object aspeaat$
communication services. The experimental resultswshl

that the improved performance of delivery time, memance
rate and reliability.
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