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ABSTRACT

In today's rapidly changing environment the industries are interested in executing
business functions that has scope in multiple applications. Business dynamics and
technological innovations have felt organizations to comply with a disparate mix of
operating systems, applications and databases. This makes it difficult, time-consuming
and costly for IT departments to deliver new applications that integrate heterogeneous
technologies. It demands high inter-operability and more flexible and adaptive
E governance process management. The inclination is to have systems assembled, from a
loosely coupled collection of Web services, which are universal and integrated. This
technical area appears to have scope where the Agent Technology can be exploited with
significant advantages. With Service Oriented Architecture a decomposable architecture,
and associated set of development and IT management disciplines, composed of loosely
coupled services communicating via pre-established protocols, these services can be
assembled ad-hoc to form customized applications that address a wide variety of business
requirements. A conceptual framework is being proposed in the course of agent-based
Service Oriented Architecture (SOA) for e-governance. In which we try to integrate
Service Oriented Architecture with the agent technology & other tactical technologies
like web services, e-governance workflow services, e-governance meta-rules, search
optimization of services and semantic Web technology for business service mappings.

Keywords: Multi-agent systems; Service oriented architecture; e-governance workflow & services;

e-governance dynamics.

1. Introduction

Today the technology world believes that adoption of a e-governance Oriented Architecture (SOA)
paradigm is strategic and should be part of the most software projects. Agent technology is considered to be
the most successful technology supporting Service Oriented Architecture. It is known that an Agent
technology is used to implement complex systems and applications that are communication-centric, based
on distributed computational and information systems, and requiring autonomous components readily
adaptable to changes. Agent plays the role of efficiently supporting distributed computing and allows the
dynamically composition of Web services. Now it is desired that agent technology integrate with other
enterprise computing technologies to improve the computational proficiency. There are several unseen
technical issues and the existing technology has significant limitations. Yet, the prototype systems based on
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the underlying infrastructure can help to increase awareness of these issues and to set down possible
solutions. In an agent based Service Oriented Architecture approach the scenario would be characterized
mainly by three actors: Service Providers, e- governance process Manager and Users as shown in figure
seven.

2. Introduction to Service Oriented Architecture and SOA for e-governance

Service Oriented Architecture is a paradigm for organizing and utilizing distributed capabilities that may be
under the control of different domains. SOA is an approach or strategy in which applications rely on
services available in a network such as the World Wide Web. And it can be considered as a way of sharing
functions (typically business functions) in a widespread and flexible way. In other words we can say, SOA
is a service-oriented architecture and can be defined as a group of services, which communicate with each
other. It uses services available in a network and promotes loose coupling between software components so
that they can be reused. Applications in SOA are built based on services; where service is an
implementation of business functionality, and such service can be utilized by users in different applications
Or e-governance processes.

In SOA framework, Service modeling includes:
e Service Oriented Enterprise
e Service Oriented Architecture
e Service Oriented Computing

SO Enterprise: The Service Oriented Enterprise (SOE) is a new model for architecting software and L.T.
infrastructure. It allows a business to view itself from the perspective of its customers, suppliers and other
trading partners. The business value derived from this approach includes cost savings, flexibility and the
ability to respond more quickly to marketplace changes.

SO Architecture: A service-oriented architecture is essentially a collection of services. These services
communicate with each other. The communication can involve either simple data passing or it could
involve two or more services coordinating some activity. Some means of connecting services to each other
is needed.

SO Computing: Service-oriented computing provides a way to create a new architecture that reflects
components' tendencies toward autonomy and heterogeneity.

Normally the e-governance process environment, which does not use the service, oriented architecture lack

the interaction of multiple services at the same time to exchange messages or to perform some task. Using

the SOA environment the following benefits can be drawn:

Reuse of services enabled by the decoupling of service providers and service consumers

Structured description of interfaces

Discoverability of services through the registry

Incremental deployment and maintenance

Architectural partitioning that allows the service provider to be modified or even replaced without

impact to the service consumer

e Flexibility and agility is facilitated by allowing multiple services to be composed quickly into
more complex services and allowing the process flow between services to be configured
dynamically

Service-Oriented Architecture is preferred when there is a need for request-reply, real time integration
between systems, and more than two systems are involved in the integration. Similarly Service-Oriented
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Architecture is also preferred when a service being provided is a likely candidate for reuse, & service
implementation requires no advanced knowledge of the service client.

Many challenges are faced when we adopt SOA. Managing services metadata, which includes exchange of
messages to perform tasks, generating millions of messages, managing and providing information on how
services interact is a complicated task. Lack of testing in SOA space, as today sophisticated tools are not
available that provide testability of all headless services (including message and database services along
with web services), no testing framework is available that would provide the visibility required to find the
fault in the architecture and no provision for appropriate levels of security. The need of the proposed model
/ framework is arisen from the above challenges. Usually the design framework of SOA does not maintain
or use agents, but in our proposed model we have tried to incorporate the service-oriented architecture
(SOA) based on various business processes agent. Thereby making a model, which comprises of agent
based service oriented architecture.

In Agent based SOA framework for e-governance; the following architectural principles for design and
service definition focus on specific themes that influence the innate, behavior of a system:

e  Many web-services are encapsulated to be used under the SOA Architecture.

e Services maintain a relationship that minimizes dependencies hence exhibiting the behavior of
loose coupling.
Services adhere to a communications agreement as defined in service contract.
Logic of service is hidden / abstracted from the outside world.
Logic is divided into services with the intention of promoting reuse.
Collections of services can be coordinated and assembled to form composite services.
Services have control over the logic encapsulated thereby exhibiting service autonomy.
High-quality services are preferred than low-quality ones for service optimization.

Service Loose

Coup ling

Service Oriented
Architecture

Figure 1: Service Components of SOA in Business Process

The functionality of SOA rotates around business processes and packaged as interoperable services. SOA
also describes IT infrastructure which allows different applications to exchange data with one another as
they participate in e-governance processes. The aim is to have loose coupling of services with operating
systems, programming languages and other technologies. Web Services are the set of protocols by which
Services can be published, discovered and used in a technology neutral, standard form. Services are what
you connect together using Web Services. A service is the endpoint of a connection. Also, a service has
some type of underlying computer system that supports the connection offered. Service is the important
concept.
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Figure 2: Services & Service Providers

SOA separates functions into distinct units, or services, and makes them available on a network so that they
can be combined and reused in the business applications. These services communicate with each other by
passing data from one service to another, or by coordinating an activity between two or more services. SOA
concepts usually built upon older concepts of distributed computing and modular programming.

3. Service Oriented Architecture and Web Technology

The technology of Web services is connection technology for service-oriented architectures. The service
provider returns a response message to the service consumer. The request and subsequent response
connections are defined in a way that is understandable to both the service consumer and service provider.
A service provider can also be a service e-governance user. The term Web Services refers to the
technologies that allow for making connections. Services are what we connect together using Web
Services. A service is the endpoint of a connection and has some type of underlying computer system that
supports the connection offered. The combination of services - internal and external to an organization -
makes a service-oriented architecture.

Weh Setvices | e Jmplicit i Web

Figure 3: e-Governance Services and Web Technology in SOA framework

In general, business entities offer capabilities and act as service providers. One who makes use of services
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is referred to as service consumers. The service description allows prospective consumers to decide if the
service is suitable for their current needs. Although SOA is commonly implemented using Web services,
services can be made visible, support interaction, and generate effects through other implementation
strategies. Web service-based architectures and technologies are specific and concrete.

4. Web Services and Agent Based Service Oriented Architecture
In web service-based architectures the service providers can register the instance of the service in the
registry making it available to service consumers. The service consumer may then query the registry in
order to retrieve the binding information required to access the service. The service consumer then invokes
the service. The relationship between a service provider and consumer is dynamic and established at
runtime by a binding mechanism. Dynamic binding minimizes the dependencies between the service
consumer and the service provider. Service Oriented Environment is based on the following major
principals:
e Service is the important concept. Web Services are the set of protocols by which Services can be
published, discovered and used in a technology neutral, standard form.
e SOA is not just architecture of services seen from a technology perspective, but the policies,
practices, and frameworks by which we ensure the right services are provided and utilized.
e  With SOA it is critical to implement processes that ensure that there are at least two different and
separate processes—for provider and user.
e Rather than leaving developers to discover individual services and put them into context, the e-
Governance Service Bus. It is instead their starting point that guides them to a coherent set that
has been assembled for their domain.

The value of SOA is derived from the runtime and design/development/configuration activities. The
development process gains speed by the reuse of services. Dynamic discovery and binding at runtime

supports loose coupling leading to more stable and reliable applications

Table 1: Two sets of activities of the SOA pattern

Design/Development/Configuration Runtime Events
Events e client application accesses information about
e it facilitates the reuse of the service and service which includes bindings supported by it
rapid development of service consumer and network address of server on which it is
applications running
e  service interface is specified through the | ® client has options to choose from variety of
use of Web Service Definition service providers which support the service
Language (WSDL) interface, creating loose coupling between
client application and specific service
implementation being used

Today, agents are being applied in a wide range of industrial applications. Most of the technology and
market research companies, which provides their clients with advice about technology's impact on business
and consumers, agree on the fact that the adoption of a SOA paradigm is strategic and should be part of the
most forward-looking software projects. Agents who require a service from another agent enter into a
negotiation for that service to obtain a mutually acceptable price, time, and degree of quality. Successful
negotiations result in binding agreements between agents. This agent-based approach offers a number of
advantages over more typical workflow solutions to this problem. The proactive nature of the agent means
services can be scheduled in a just-in-time fashion (rather than pre-specified from the beginning), and the
responsive nature of the agents means that service exceptions can be detected and handled in a flexible
manner.
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5. Proposed Model of Service Oriented Architecture for e-governance

A service-oriented architecture (SOA) is an application topology in which the business logic of the
application is organized in modules (services) with an identity, purpose and access interfaces. Services
behave as "black boxes" where their internal design is independent of the nature and purpose of the
requestor. In SOA, data and business logic are encapsulated in modular business components with
documented interfaces. This helps to understand the design better and facilitates incremental development
and future extensions. A SOA application can also be integrated with heterogeneous, external legacy and
purchased applications more easily than a monolithic non-SOA application. Applications that have
separate business layers are more suitable to access a SOA environment.

The proposed system is based on the emergent and more established technologies which we aim at
integrating with agent technology, the need for SOA in organizations & agent-based SOA for business
dynamics followed by the E governance process and the Behavior of system in SOA and the architecture
related to web services. The proposed system consists of a number of specialized agents with different
expertise. It comprises of the Web agent and Communication Service Agent (CSA), Application Interface
Agent (AIA), Data Adaptation Agent (DAA) , Application agent and different E governance process and
Data Retrieval agent and communication agent which are architected in order to work together for the
optimized working using SOA.

The system architecture would be used in communities consisting of different kinds of agents like service
providers, personal assistants and middle agents (e.g. service brokers, user profile managers, workflow
managers, etc) and other agents like Communication Service Agent (CSA), Application Interface Agent
(AIA), Data Adaptation Agent (DAA). These autonomous agents should be able to perform their tasks in
cooperation or in competition with other agents and be able to interoperate with external entities (e.g.,
legacy software systems) for achieving their goals (semantic matching, service contracting etc.). They
should have reasoning capabilities and support for dynamic behavior modification based on business rules.
They should also be able to build workflows, compose the external Web services and monitor their
execution. A distributed management should support the complete process.

The multiple agents that we have used have specific work and they work in co ordination with each other.
When the user surfs on World Wide Web, he uses an agent to contact the Service Provider that in turn is
using the Services associated with it in order to provide assistance. In our proposed model the Service
Provider takes help of the E governance processManager whose task is to authenticate for services to
Service Provider and define the Services for Business process.

We are defining the following agents to comprise services and connections between the services.

5.1 CSA (Communication Service Agent)
Aim: to provide interface between Web server and the Website

Task (action) of the agent :
e establish Communication between the Web server and the web site
e provides Exchange of Services between the two
e transfers the data (request)
(the above task is accomplished by Communication Switching Agent)

Procedure Sequence :
e aweb user on selecting a particular site establishes the connection with the web server of that site
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e communication is established between the two by the Communication Switching Agent
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Figure 4: SOA Scenario with Actors

5.2 AIA (Application Interface Agent)
Aim : to provide interface between Web server and the application

Task (action) of the agent :
e establish Interface between the web server and the application
e check for adaptive environment (operating system and application platform)

e passing of information from one website to the other as required with the help of Communication
Service Agent
(the above task is accomplished by Interface Switching Agent)

Procedure Sequence :
e the web server collects the information being searched and the selected site
e an interface is established between the web server and the selected application through any
adaptive environment by the Interface Switching Agent

5.3 DAA (Data Adaptation Agent)
Aim: to help exchange and passing of data between Server and the Database

Task (action) of the agent :
e to exchange the available / required data
e to help in adding of new data
¢ to modify the existing data
e to delete the unwanted data
(the above task of Updating of data is accomplished by Data Exchange Agent)

Procedure Sequence :

e the selected and required matter is made available of the huge repository available for the
particular application from the data storage
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this data pupation is performed by Data Exchange Agent

Web Site

i

Web Server

I Agent -

Application

Database

Figure 5 : Agent based SOA configuration

In the SOA configuration of our agent based system the user’s request is processed with the help of an
agent which searches for the contents in the web server which in turn takes help of the agent to look for the
adaption with the application being asked for and another agent which searches for the data being searched
from the database storage.

Along with these agents there are few agents, which is also useful for SOA. These are as follows:

WEB AGENTS : these agents act as the interface between various requestors and responders on
the world wide web

APPLICATION AGENTS : these agents refer to various independent applications available which
can be contacted through world wide web with other heterogeneous and homogeneous
applications

DATA RETRIEVAL AGENTS : these are agents which serve as repository of the data a requestor
is requesting for , to an application

COMMUNICATION AGENTS: these are agents who help in establishing connection between
various agents (viz. between web agent and application agent, application agent and data retrieval
agent etc.)

6. Concluding Remarks

A framework prototype of the Service Oriented Architecture for Business dynamics is currently under
development where a SOA based model is being designed and developed. The implementation result shall
be presented in a sequential publication.

Future work under this research will focus on the following issues:

Design of a conceptual framework for agent based SOA, to provide decisions for the best
communication between services

Implementation of agents for SOA in distributed Environment.

Design and development of agents for SOA

Algorithm best agent based SOA practices
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