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A Noble Enterprise Architecture to enhance the Non-Functional Properties

Manish Pokharel, Seung-Jun Choi, Bong-Jae Lee’, and Jong-Sou Park’

ABSTRACT

The main objective of Enterprise Architecture (EA) is to coordinate among the components of the architecture and to bridge the gap
between the changes in business process and advancement of technology. Despite its use, popularity and continuing researches, there
are still shortcomings in exiting EA in the areas such as addressing legacy system, reliability, affordability, maintainability, and
interoperability. Adaptation in line with changes in business process and technology is still considered a critical challenge. In this
paper, we address such critical challenges with use of Service Oriented Architecture (SOA), Product Line Architecture (PLA), Expert
System (ES) and also Cloud Computing. The proposed architecture provides the features such as adaptability, reusability,
maintainability and scalability.
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| . Introduction

One of the major problems in using ICT in
majority of the sectors including government offices
is concerned with the issue of the degree of
adaptability of ICT tools, with their systems and
applications. The innovation in technologies and
changing demand of wusers poses additional
challenges in managing the technology and the
system and this has been a serious concern for the
experts. E-government, which is by its very nature a
multi-stakeholder system requires a serious thought
on adaptability of technologies with the system. The
importance of the requirement of adaptability has
drawn significant attention because the concept of
e-government is heading towards the philosophy of
connected government and is expected to provide
seamless existing  Enterprise
Architecture (EA) provides the government to be
connected and alleviates some of these challenges of
adaptability to some extents but not in its entirety.

The main goal of EA is to achieve the
organization’s mission through the optimal
performance of its business process with optimal use
of ICT tools and technologies.

In this paper, we Enterprise
Architecture and cloud computing in the beginning
of this paper. We put the current work done in this

services. The

introduce

area in Section 2 as a literature review. The existing
problems of Enterprise Architecture are given in
Section 3 and propose the solution as a new
architecture in Section 4. We use Markov model to
analyze one part of architecture and use SHARPE [1]
as a modeling tool to verify our obtained data in
Section 4. The features of proposed architecture are

given in Section 5 We use cloud computing in a part
of our proposed new architecture.

Il . Literature Review

Enterprise Architecture has become an established
discipline both in industry and academia [2]. It is the
architecture
Information Communication Technology (ICT)
services delivery platform. During 1987, an IBM
researcher J.A. Zachman initiated the concept of
Enterprise Architecture. He mentioned the need of
architecture to bind the different components in

of both business process and

order to meet the changing business environment in
his framework [3]. He proposed a two-dimensional
scheme in his framework, the columns for
abstractions and the rows for perspectives. Many
organizations later started adopting the same
framework with little or no modifications. Adhering
to the basic concept of Zachman’s framework, the US
developed the Federal Enterprise Architecture
Framework (FEAF) for their Enterprise Architecture
in 1999. The main objective of this framework was to
provide the guidelines to the Federal agencies in
initiating, using, developing, and maintaining the EA
[4]. The EA tries its best to meet the goal of business
process with available technologies. The technology
like Service Oriented Architecture (SOA) is one of the

key technologies in EA [5].
As the popularity of EA increases, more
challenges have emerged regarding its

interoperability in semantics and syntax, reliability,
security, disaster recovery, etc. The existing EA
claims to have addressed the issues of reliability,
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security, disaster recovery and adaptability but the
level of such features are not convincing. Reliability
is achieved by incorporating redundancy in the
system. Security is achieved to some level through
the traditional security approaches. In order to obtain
such non-functional properties in more satisfying
level, a significant work has been done with
virtualization technology in other areas of system
development. None of the existing EAs is based
upon virtualization. Virtualization makes the system
more portable, durable, reliable and available [6].
These properties are essential for any EA. Stephen C.
Gay has put the possibilities of using virtualization
technology in managing disaster recovery [7].

Ili . Problems in EA

We have analyzed the present available EAs and
identified the problems currently existing. There are
a number of problems such as legacy to traditional
system, syntactic and semantic interoperability,
horizontal and vertical interoperability, security,
reliability and many more. Some of them are critical
and some of them are not. In spite of maximum use
and high level of maturity, there are still many
problems other than these in existing EA but our
focus is on addressing the issue of adaptability. It
covers all most all problems in EA. Ensuring high
adaptability can also address the critical problems
like modifiability, mobility, integrity and scalability.

3.1 Adaptability

Adaptability is the property of EA that can change

itself according to the change in technology and
change in business processes. Existing EA can predict
the future technology and future business process
but a small change requires significant change in the
existing technical infrastructure, such as hardware,
software, telecommunication, policy,
process etc. The impact of small change is
tremendous. It induces the stress and risks in the
architecture itself. The present EA cannot handle the
change nor can it be updated by itself. It has very low
adaptability. So, whenever there is a change in
business process, it necessitates corresponding
changes in technical, software, data architectures. To
achieve maximum adaptability, we propose new EA.

business

IV . Architecture

In order to get maximum adaptability in the
architecture we need to ensure features like high
availability, high survivability and maximum reuse.
We have incorporated such features in our proposed
new architecture.

The features like availability, survivability,
reusability and minimum downtime collectively
makes a system adaptable. Absence of any one of
those features does not ensure high adaptability in
architecture. We propose the following architecture
in Section 4.1 to address the above mentioned
features.

4.1 The Proposed Architecture

This architecture is designed to address the
existing problems and incorporate the required
features of adaptability in EA.

qdwd g
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The architecture depicted in Figure 1 is divided
into three tiers. Each tier has been

significant role. Here, we consider electronic

assigned

government as a case study. There are two main
units on it. One is service provider and another is
service user. We have developed this architecture
with the consideration of service provider and

service user as two main actors.

% 1. ol ofF|E X
Fig. 1. The Main Architecture

We see the first tier is “Front Office” for user
section, second tier is “Main office” for Enterprise
Architecture with Product Line Architecture (PLA)
application, and third tier is “Back office” for
common repository for enterprises. Each tier has
been assigned significant role but back office is more
important as compared to others in this architecture
because it consists of sensitive government data,
information, and services, We give special attention
toit.

4.2 The Front Office

This tier belongs to the users of the system. In our
system, citizen is a user of the system. Citizen sends
request for service at the beginning of this tier. The

request goes to the client side stub. It converts the
citizen's request into system

understandable format ie. marshal the request
and convert it into standard format and send it to the
broker. The request is accepted by the service
assembly (SA) at the broker. The broker consists of
the database of the government offices along with the
Iist of services provided by them.-The middleware in
the broker checks citizen’s request and verify
whether the requested service is available in the
service provider domain or not. If it finds the service
then the service interface (SI) checks the interface and
forwards such request to the service provider after
de marshalling it with the help of server side stub.
Here, broker needs some time to conduct Search.
Once the search is complete then it forwards to the
server side stub and finally to the enterprise.

The enterprise (government office) in the main
office needs to be updated about its services to the
broker regularly. It is not shown in the Figure 1 but it
is assumed that this is done periodically. Here in this
tier, there are three main components i.e. client side
stub, broker and server side stub. These components
interact with each other with Simple Object Access
Protocol (SOAP) protocol and interfaces are designed
in Web Services Description Language (WSDL).

4.3 Service Oriented Architecture in EA

Since the proposed architecture is based upon the
SOA, each component plays the role in service
receiving and service providing as needed. A
component may be a service requester and at the
same time it may be a service provider as well. It is
possible in SOA through the concept of Meyer's
Contract Model. In our architecture a broker is a

service provider for client and at the same time itis a
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service requester for the server stub and the same
applies for enterprise and blackboard as well.

One component can identify another component
with its standards interface and communicates
through a standard protocol like SOAP. The
interfaces as well as SOAP are writtent in XML code.
Interface is written in WSDL which is simply XML
code.

4.4 Main Office

This tier consists of two units, one is the set of
enterprises, ie, Enterprises and second one is
application of PLA. We discuss each unit separately.

4.4.1 Enterprises

In this unit, there are more than one government
offices. Each office maintains its own enter-prise
architecture. It has three sections. The middle section
is the core of the architecture and other left and right
sections provide support for the smooth functioning
of the architecture. We explain each section in details.

® Core Part This is the main part of the enterprise
architecture. It has three sub components. The first
component is business goal. It defines the target or
mission of the enterprise.

® f the mission in business goal is changed or
up-dated then the business process also needs to
be changed. The third component is for the
technology specially ICT tools. It is more on
selection of proper ICT tools which comprise
proper data structure, application software or
architecture, hardware infrastructure, network
topology etc.

® Activity: It has three main components. All
these components work along with business goal,

business process and ICT tools. The first
compo-nent is “As-Is”. The main task of this
component is to analyze the present status of the
enterprise in terms of business goal, business
process and technology. It gives the idea of present
scenario of the enterprise like what goal that
enterprise is trying to achieve now, what are the
business processes that are being followed, and
what is the status of ICT tools and how are they
being used in current business process. The second
component is “To-be”. It has the clear picture for
tomorrow like what exactly the enterprise would
like to be in certain period of time, what the
mission of the enterprise is and how do we make
or select the business process and what are the
technologies that we require for this. This
component gives us the guidelines to make a plan.
These first two components in this section show us
the clear gap between the existing systems and
would be system. The third component contains
the rules and regulation of the enterprise.

® Non-Functional Properties: This section is for
the quality of services which is provided by this
architecture and also quality of entire architecture.
There are

four non-functional properties:
availability, survivability, reuse, downtime in this
section.

([

4.4.2 Product Line Architecture (PLA)

It is the architecture of product line and product
family. A product line is a set of related systems that
together addresses a market segment and a product
family, is the set of related systems that are built
from a common set of core assets [8]. In our case,
product line is a set of enterprises whereas a product
family is a blackboard repository.

qdydq
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This unit provides the major contribution in this
part of the architecture. It takes the functional
properties or main services from each of the
enterprise then it finds out the commonality and
differences in functional properties or services
among the enterprises [9]. Many organizations in the
government share the same data, same information
and provide almost same type of services to the users
and also have almost the same objectives but they do
it differently. The product line architecture considers
each one of them and tries to find out the
commonality and variants among the organizations.
It exploits the commonalities and manages the
differences [10]. The Figure 2 shows the working
mechanism of PLA.

a8 2 Helop7|E e PLATA
Fig. 2. Equivalent PLA of Main Architecture

The dark part on the bottom of Figure 2 is
commonalities and remaining hollow part is
variants. In Figure 2, we see each ministry has some
set of services i.e. A, B, C, D, E and F. We relate these
services to the components of business process in
Figure 3. “A” corresponds to first component, “B”
corresponds to second component, and “C”
corresponds to third component and so on in Figure
3. The information on the types of service is obtained

by the knowledge source. In Figure 2, each service is
analyzed by product line architecture along with the
information obtained through knowledge source and
creates the list of commonalities and variants. We
find components “A”, “B”, “C” and “D” are common
sharable components among the three ministries. If
we focus only on the commonality parts, there will
be no need to develop these components from
scratch. we can achieve good percentage of reuse.
These commonalities are stored in Blackboard of
back office for the objective of proper reuse of these
blackboard  stores  these
components based upon the features. Feature

components.  The

Oriented Product Line Engineering manages the
commonalities and differences based upon the

features or services [10].

4.4.2.1 Case Study

As we have said that we consider e-government as
a case study, we take an example of it. Let us take an
example of a service as a case that gives the legal
authorization to the citizen. We call such service as a
License Service. It provides rights to practice certain
discipline. Citizen makes a request to the
government for permission of doing some events.
We have listed three examples below related to the
legal authorization.

® (itizenis in need of permission to drive.
® (itizen is in need of permission to be a tourist
guide.
® (itizen is in need of permission to run a factory.
These permissions are provided by the
government to its citizen. A single government
department normally does not provide all the three
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