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Abstract

Background/Objectives: Schools for the disabled are distributed across countries the world over and it is vital for all
schools to share information equally to integrate their systems for effective research and an effective learning system.
An academician or a student in need of information from these schools can simply do research on the learning system
of various people with multiple disabilities. This research work is aimed toward integration of information systems of
schools across countries via a service bus. Methods: A centralized service bus was accustomed to facilitate the ability of
applications across platforms and enhance communication at intervals in the school infrastructure enabling atmosphere
for the brand new layer of abstractions to be accessories without modifying the complete system. Conclusions: Concepts of
service oriented architecture with web services was used for speedy integration, resolution in determining the challenges
faced throughout the integration of multiple incompatible applications.

Keywords: Information, Integration, School for the Disabled, Service Bus, SOA, Web Services

1. Introduction

To achieve the goal of the world national e-health
strategy that intends to produce a practical, standard-
ized and secure platform for all concerned partners
in supporting aid services, one has to specialize in
the ability to integrate all distributed enterprises hav-
ing access to the proper information within a specified
period of time in the most economical ways. Hess et
al. and Venkatesh et al.'?, states that GIS, as a part of
information systems, is often employed in generating geo-
graphicalreportsforeffectiveanalysisanddecision-making.

Service Oriented Architecture (SOA) has radically
modified the appliance integration landscape. SOA is
often thought about as a business-centric approach for
facultative integration. Visibility, interaction and result
are the key ideas in any SOA implementation suggest’.
Visibility refers to the capability of these to ascertain
those with a capacity to service the requirements.
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As people in companies are dependent on technology
nowadays, the requirement for a technique of integra-
tion of different applications into a unified set of business
processes has emerged as a priority. Users are exact-
ing that seamless bridges be designed to affix them. In
effect, they're exacting that a way be found to bind these
applications into one unified enterprise application. The
event of Enterprise Application Integration (EAI), that
permits several of the stovepipe applications that exist
nowadays to share each process and knowledge, per-
mits the U.S. to finally answer this demand suggest*.

Service Oriented Architecture (SOA) has gained
quality in recent years, attributable to its facultative
practicality or services to upgrade and extend exist-
ing software package applications. SOA related degree
beaux arts approach to create and deploy software
package applications. SOA has fully developed as cor-
porations endeavor to leverage their existing consumer
base and to integrate their non-inheritable software
package with their clients’ existing ERP system and
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conjointly it makes software package property capabili-
ties terribly straightforward. Unlike EAI, no middleware
is required as adoption of standards alter services to move
directly’. It conjointly enhances reusability capability of
software packages, ensuing longer lifetime of existing
assets. A flourishing SOA implementation makes it easier
to customize and upgrade existing applications, thereby
reducing the total value of possession. * suggest the adop-
tion of service oriented architecture and web services give
a fast resolution to resolve integration issues faced by orga-
nizations. The paper has the subsequent structure: section
2istheliterature review, section 3 offers information on the
research methodology, section 4 discusses the approach
used for the integration, section 5 discusses implementa-
tion as well as results and section 6 concludes the paper.

2. Literature Review

In this development model, requesters and suppli-
ers act through messages. Services are designed to
be autonomous, but however, may be combined to
create even larger services and applications. Service ori-
entation provides tips and principles that govern the
creation, implementation and management of services.

Primarily, services are enforced as Web Services
(WS) that are outlined by the W3C as “software sys-
tems designed to support practical machine-to-machine
interaction over a network”. It has an interface delin-
eate in a very machine-processable format. Alternative
systems act with the web service in a very manner pre-
scribed by its description victimization SOAP-messages,
usually sent victimization HTTP with an XML pub-
lication in conjunction with alternative Web-related
standards'’. Extensible Markup Language (XML) has
emerged as a strong self-describing language to alter
businesses to share data and conduct transactions on
the web. Hess et al'. presented that the emergence of
XML as a typical, to an oversized extent, has driven
the evolution of application integration technologies.

Inherently, a service may be a package part that
contains a group of connected package functionalities
reusable for various functions''. It delivers such opera-
tions as information storage, processing, mathematical
and scientific computations, and networking. It's ruled
by a producer-consumer model during which a service
is delivered by a service supplier, referred to as the pro-
ducer that owns the facilities for hosting, running, and
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maintaining the service, and the consumer, referred to
as the buyer, that connects and uses service functional-
ities. Much of the research concerning SOA tackles a lot
of granular technical problems with the development and
implementation of web services, which can be a result of
the said misconceptions. A few papers, e.g., '*™'%, trauma-
tize the abundant larger downside of shaping what SOA
suggests that to the organization and the way this defini-
tion ought to then give the steering for the event of parts
to satisfy business data needs'. The IT adoption literature
targeting a technique for developing states that there is a
unit five classes of things influencing the choice to adopt
SOA (i.e., environmental, structure, individual, technol-
ogy, and task characteristics'. These same factors ought to
be self-addressed by the methodology for implementing
SOA'®. We tend to currently discuss two SOA methodolo-
gies that arrange to represent some or all of those factors.

Teti et al.'> provides a technique, which entails mak-
ing a vision, construction, and execution. He suggests
that this model is applicable to several cameos, but
however, specifically addresses SOA. The vision cre-
ation is driven by a variety of inter- and intra-structural
problems that outline tasks necessary to the people and
therefore the firm (i.e., the constituency); the develop-
ment addresses the technology needed to accomplish
the tasks; and execution seeks to make sure that SOA
can facilitate data exchange within the atmosphere.

Bell provides an SOA methodology that takes a
lot of technical approach. It professes that each one
package are often thought about as services that are
designed to support the informational tasks of the
organization, designed for transmission within the
operating environments, created with offered tech-
nologies, and deployed to be used by people. The
methodology represents an abstract structure that brings
along distributed services that support the practicality".

3. Research Methodology

SOA, along with web services, guides all aspects of
making and victimization package services through-
out the package life cycle from their conception to
their retirement. And conjointly in the process and
learning the IT infrastructure that enables totally
different applications to exchange information and par-
ticipate in business processes separately the operating
systems or programming languages underlying those™.
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This research work is aimed toward integration of educa-
tion information systems of disability schools via a service
bus. A centralized service bus was deficient to facilitate
the ability of applications across platforms and enhance
communication at intervals the school infrastructure
furthermore as making facultative surroundings for the
brand spanking new layer of abstractions to be intercalary
while not modifying the whole system. The whole integra-
tion method supports the ideas of SOA with web services.
The shape of approach used was to change alternative
disabled services at intervals and out of doors schools to
speak and exchange information.
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Figure 1. Service integration model for disability schools.

In the above Figure 1, the services of the disabilities
were connected via a central service bus for information
exchange and effective digital communication between
software applications. This conjointly enabled ability for
heterogeneous applications wherever multiple systems
share information. This additional makes information
migration and usage straightforward from one system to
a different.

4. Integration Approach

A multi-tier design was used in making the answer. The
design consists of the infrastructure layer, data layer, inte-
gration layer, application layer, communication layer and
user layer. The data and integration layer reside at the ser-
vice providers’ finish. The data would be created in the
market to requesters through the data layer, whereas the
integration layer is wherever the business rules that verify
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however information is formed, hold on and accessed
square measure enforced. The information technologies
and business logic implementations vary across service
suppliers. As a result of the service-oriented architecture
being enforced, external access to these databases is pro-
vided via services. The services enforced victimization
web service technology. The selection of web services
technology is due to its support for open technologies and
protocols like HTTP (Hypertext Transfer Protocol), XML
(Extensible Markup Language) and WSDL (Web Service
Definition Language), among others. These open technol-
ogies offer a desired level of ability and straightforward
suggests that of access. The web services offer practicality
to access the databases whereas implementing the inte-
gration at the backend. The individual services registered
during a repository from wherever they will be accessed.
Users will access services directly in repositories; dur-
ing this, access is going to be through a middleware.
Disabilities enterprise service bus is that the middleware
between service requesters and also the services suppli-
ers. Since the requests have to access varied services to
induce comprehensive information from the schools, the
ESB performs the task of deciding what service to access
and also the order in which they are accessed. In other
words, the ESB performs service orchestration. Service
consumers cannot access the ESB directly. Thus an addi-
tional interface is needed. Service consumers request
services nowadays via disabled array of devices starting
from desktop computers and laptops to mobile devices
like smart phones and tablets. A universal mode of access
is needed for of these devices, thus the selection of a web
interface. More recent devices contain a web browser that
may be accustomed to access a web page no matter in
operation platforms. As a result, a web server is needed to
produce a presentation layer in the form of web content to
the consumers via which they will access the services and
examine the results.

This selection of design is efficient. As a result, it pro-
vides access to a good variety of consumers and devices
as a result of the ever present technologies used within
the user layer whereas conjointly providing a high level of
separation of concern. However, the consumer is loosely
coupled to the individual services. This provides flexibil-
ity as a result of which the service suppliers will switch
information technologies or business logic implementa-
tion while unaffecting the supporter as long because the
exposed services adjust to a predefined contract that the
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supporter is conversant in. Implementation of services by
suppliers is additionally comparatively low cost as the ser-
vices are engineered on existing infrastructures while not
restructuring the total system.
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Figure 2.
system for disabled schools.

Layer architecture of educational information

In Figure 2, the infrastructure layer consists of the PC
hardware (Servers, desktops, peripheral devices, UPS,
etc.); civil infrastructure designed for (server rooms,
management centers, etc.) and network infrastructure
(Structured cabling, switchers, routers, fiber optic chan-
nels, etc.). The data layer consists of a needed information’s
sort of a GIS database (reference maps, road maps, high
resolution imaginary); An information to store logs and
records of past and current records; different connected
informations and a system database to manage records
etc. The integration layer exposes functions to each
external and entomb user. The appliance layer integrates
functions into modules that are made on the market to
communication carrier’s outline within the communica-
tion layer. User’s layer represents the users of the system.
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The usage of the integration layer for schools as shown in
Figure 3 provides a level of indirection between the sup-
porter of practicality and its supplier. A service consumer
interacts with the service supplier through the integration
layer. Therefore, every service interface is just exposed via
the integration layer (e.g., Enterprise Service Bus), never
directly, and point-to-point integration is completed at
the integration layer rather than consumers/requests
doing it themselves. Consumers and suppliers square
measure is decoupled; this decoupling permits integra-
tion of disparate systems into new solutions.

Deliver Input

Deliver Response

Figure 3. Usage of the integration layer by schools.

Consumers seek to use a service supplied with a forepart
website through which they will explore for information.
The search input is denoted back to the web server on
submission and so the input is transferred to the enter-
prise service bus via the acceptable adapter. The ESB
features an assortment of approved web services exposed
by the varied vendors in its written record. The ESB passes
the input parameters to the acceptable services within the
written record. These services successively transfer the
input parameter to their remote applications on which
their business logic resides. The applications question the
databases victimization the equipped parameter and also
the results square measure passed back to the ESB. The
results are accumulated and transferred back to the web
server where they are formatted and presented the tip
user during a website.

In the Figure 4, languages and protocols were standard-
ized to eliminate the requirement for several totally
different middleware infrastructures and also the interac-
tions were supported protocols redesigned and also the
internal practicality settings were created on the market
as a service. Service-oriented architecture has standard-
ization as a key policy in implementing web services for
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Figure4. Web enabled systems for provider and requester.

straightforward integration of multiple incompatible
applications®. Web services offer associate in disabled
entry purpose for accessing native services and with
homogenized parts that reduces the difficulties of inte-
gration. Web services were exposed through the interface.
Homogenized parts were engineered to cut back the dif-
ficulties of integration. Service descriptions were created
richer and additional elaborated, covering aspects on the
far side the service interface.

The architecture of this paper is predicated on the
Open cluster SOA Reference architecture as seen in
Figure 5. The SOA reference architecture provides a base-
line that shows the essential layers concerned during a
typical SOA react. This diagram shows the various layers
of the reference model and the way they match along to
produce a regular service orienting response. The open
cluster SOA metaphysics provides a taxonomy and meta-
physics for SOA™®

Figure 6 illustrates, however varied disparate information
sources of educational information systems for disability
schools connected via a service bus. Establishments and
people will access services victimization Smartphone and
different devices.

5. Implementation and Results

The implementation was done by building the N-tier data-
base application that uses Java servlets and therefore the
Java Database Connection (JDBC). The tiers incorporate
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Figure 5. Open cluster SOA Reference Architecture.
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Figure 6. Integrated educational information Systems for
disabled schools via a Service Bus.
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consumer Tier or user interface, Middle Tier or busi-
ness logic and knowledge Storage Tier. The logical tiers
were enforced to correspond to a few varieties of hosts,
namely: the browser or user interface Application to serve
the consumer, Web Server or Application Server and
therefore the Database Server (often Associate in school
RDBMS or relative Database). Servlets was used for mak-
ing hypertext mark-up language programme pages. The
servlets JavaBeans were accountable for business logic
and Java categories accounted for knowledge access.
These objects used to be JDBC to question the database.
The HttpServlet category provides ways, like doGet and
doPost, for handling HTTP-specific services®.

The web consumer consists of 2 parts: Dynamic
websites containing varieties of language like hypertext
markup language and XML that are generated by web
parts running within the web tier and a browser, which
renders the pages received from the server. The apply-
ing consumers directly access enterprise beans running
within the business tier. The consumers move with J2EE
servers, facultative the J2EE platform to interoperate with
inheritance systems, clients, and non-Java languages'.

The middle tier was developed with a web server
running Java servlets that accesses a database associ-
ated with school returns a hypertext mark-up language
page. Web browsers, and then communicate with the
server by mistreatment HTTP. Java servlets requests
through ways inheritable from the HttpServlet class:
doGet(HttpServletRequest, HttpServletResponse) and
doPost(HttpServletRequest,HttpServletResponse).
The doGet() and doPost() ways have 2 arguments: An
HttpServletRequest object and an HttpServletResponse
object. The servlet communicates with the user by
causing back an HTTP document, a graphics file, or dif-
ferent varieties of info supported by the web browser. It
sends this information by line of work the ways of the
HttpServletResponse category once the request is created
and therefore the results square measure has been sent”.

The general steps taken in fixing the back-end data-
base server square measure as follows:

o Importing the packages

o Registering the JDBC drivers

 Opening a relationship of the database

« Creating an announcement Object

o Executing a question and Returning a Results Set
Object

« Processing the Result Set
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« Closing the Result Set and Statement Objects

« Closing the association

At the tip web services were exposed through the
interface and therefore the practicality performed by
the internal systems and this makes the services ascer-
tainable and accessible through the web in a controlled
manner. Uniform parts were designed to scale back the
difficulties of integration and standardized. The apply-
ing integration in atmosphere encompasses 3 layers:
a data layer, integration layer, an application server
layer. Each layer, in turn, holds technologies that func-
tion applying server integration building blocks.
The applying server layer allows application integration
projects to link not solely with existing enterprise sys-
tems but conjointly to the web. The applying integration
platform adds integration layer on prime of the applica-
tion server. To integrate applications at the data layer, the
systems were enabled to consume and supply XML-based
web services'.

6. Conclusion

With the proposed system, people as well as institu-
tions for the disabled will be able to hunt for information
from databases that are web enabled and their services
registered at intervals the service repository that is
ascertainable via the service bus. Reports on the gesture
of learning will simply be copied from databases from
schools supported according cases still as different statis-
tics will still be obtained. Researchers may currently use
information obtained from school databases easily and
in time. Mistreatment SOA with web services makes it
straightforward for heterogeneous database platforms to
be integrated and inter-operate. Services created will be
reused in multiple ways and conjointly new services and
applications will be created quickly and used with a mix
of the latest and previous services.
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