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ABSTRACT

The concept of an Enterprise Information System
(EIS) has arisen from the need to deal with the
increasingly volatile requirements of modern large-
scale organisations. An EIS is a platform capable of
supporting and integrating a wide range of activities
across an organisation. In principle, the concept is
useful and applicable to any large and SMEs, inter-
national or national business organisation. However,
the range of applications for EIS is growing and
they are now being used to support e-government,
health care, and non-profit / non-governmental
organisations. This chapter reviews research and
development efforts related to EIS, and as a result
attempts to precisely define the boundaries for the
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concept of EIS, i.e., identifying what is and what is
notan EIS. Based on this domain analysis, a proposal
for using goal-oriented modelling techniques for
building EIS is constructed; the proposal is made
more concrete through illustration via an example.

INTRODUCTION

This chapter focuses on a grand challenge for
organisations: dealing with their evolving require-
ments and goals, and the impact of these changes
on their Information Technology (IT). In particular,
we are interested in large-scale organisations such
as multi-national companies, or public-sector or-
ganisations, which are sometimes called enterprises
in the literature.

Organisations use [T in many different ways: to
facilitate communication, to support commercial
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transactions, to advertise, etc. In order to under-
stand the effect of organisational and enterprise
changes on use of IT, we start by defining the
nature of an organisation. The current literature
defines that an organisation is thus about a group
ofelements (human, automated system, structure,
policy etc) that are arranged in a specific manner
to accomplish a particular purpose (Buck, 2000;
Laudon & Laudon, 2007; Terry, 1975). This defi-
nition applies to small, medium, and large-scale
organisations.

Aswesaid earlier, alarge-scale organisation can
sometimes be designated by the word enterprise.
However, we find it helpful to be more precise in
defining enterprise; in our view, an enterprise is a
large-scale organisation thatis involved in, and must
orchestrate, more than one independent business
processes. We come to this definition by observing
that many organisations, such as small IT houses,
engage in a single business process. Identically
some large organisations, such as online retailers,
have a single business process. Organisations that
have many different business processes, thatmustbe
coordinated in some way, such as Mitsubishi, have
differentrequirements and different characteristics.
Such organisations are often very large scale (e.g.,
public health organisations) and multi-national. In
our view, the need to coordinate different business
processes is a key characteristic in distinguishing
an enterprise from another organisation.

This paper investigates the validity of an as-
sumption regarding the root of complexity of IT
systems in complex organisations, where the IT
systems support business processes directly. The
assumption is that complexity is due to the fol-
lowing factors:

. Increasing size of IT systems and the or-
ganisation itself;

. The interactions between different IT
systems;

. The involvement of many different or-
ganisations in the constructions and use of
these IT systems; and,
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e The increasing rate of organisational and
social change.

By investigating the validity of this assumption,
and the importance of these factors, this chapter
aims to contribute a better understanding of Enter-
prise Information Systems (EIS), their dimensions,
their boundaries, and the challenges that arise in
their construction and development.

As part of this investigation, and as a result of
the analysis of the literature that commences in
the next section, we propose one key challenge
for understanding and building EIS:

. Understanding diverse and volatile stake-
holder requirements.

To aid in understanding these constructs,
we propose the use of goal-oriented modelling
techniques; this is discussed in the last section
of this chapter.

The rest of the chapter is organised as follow:
The background section outlines the challenges
in large-scale organisations as a motivation for
discussing the systems that can address these
challenges. A specific instance of large-scale
organisations is an enterprise; hence, section 2
also discusses the requirements of IT systems for
enterprises. One of the main difficulties in this
area is the imprecise definition for EIS, and how
an EIS differs from a general purpose IT system.
Hence, we provide a working definition for EIS
in this section.

The Enterprise Information System section
describes EIS in more detail by discussing state-
of-the-art definitions and effective elements, such
as business and organisation, based on a literature
review. The future trend section describes goal-
oriented modelling techniques as a promising
approach for attacking one of the main challenges
of building an EIS by making the system more
clear for its stakeholders. Section 4 also provides
an example to clarify this idea.
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BACKGROUND

A brief review of the history of enterprises and
software systems helped us to construct a work-
ing definition for EIS. This working definition is
our basis for presenting an argument about what
is and what is not an EIS, and for refining our
understanding of the objectives for this type of
systems. This section therefore discusses some
examples of EIS to shape the argument.

Challenges of Large Scale
Software System

Since the 1950s organisations have been devel-
oping computer-based information systems to
support their business processes. Through im-
provements to IT, computer based systems have
become more complex and yet more reliable;
therefore increasing functional requirements have
been placed upon these systems (Edwards, Ward,
& Bytheway, 1993). However, building this kind
of system has many challenges, including fun-
damental challenges regarding the construction
of such systems, and the challenges of evolving
systems to accommodate new requirements.
Understanding the challenges of building such IT
systems is essential for planning, designing, and
development in order to provide as early as pos-
sible risk understanding, as well as understanding
of the potential means for mitigation.

The challenges of understanding and building
large-scale software systems can be observed in
both the public and private sectors. In the public
sector, understanding the challenges, and reflecting
based on these challenges during the development
process, is important because failure (whether
financial or otherwise) can result in significant
damage to the reputation of the government.

The National Audit Office/Office of Govern-
ment Commerce lists the common causes of the
project failure as follow (Projects, 2004):

1.  Lackofclearconnections between the project
and the organisation’s key priorities, includ-
ing agreed measures of success

2. Lack of clear senior management and
Ministerial ownership

3. Lack of effective engagement with
stakeholders

4.  Lackofskillsand proven approach to project
management

5. Lack of understanding of and contact with
the supply industry at senior levels in the
organisation

6. Evaluation of proposals driven by initial
price rather than long term value for money
(especially securing delivery of business
benefits)

7. Too little attention to breaking development
and implementation into manageable steps

8.  Inadequate resources and skills to deliver
the total portfolio

The first item in this list refers to the concep-
tual gap between project priorities and those of
organisations; later in this chapter, more discus-
sions address this challenge. In addition to these
causes, hidden challenges threaten the I'T projects;
in particular the large-scale ones. For example,
stakeholders should understand the conditions
and limitations of the system. Having unreliable
expectations from the system can move the domain
of the project out of its limits and cause failure.

Another important and hidden challenge is
the lack of visualisation in the software systems.
Software is not visible and tangible for the stake-
holders; therefore, stakeholders cannot picture the
functionality of the software before it actually
built, which can cause unrealistic expectations
and other undefined problems. For example, in
the case of constructing a building, stakeholders
can visualise the building by looking at its mock-
up; in the case of software there is no such a clear
and easy to understand mock-up.

Flexibility and supporting changes are other
challenges that software systems should deal with.
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It is important to note that software systems can
improve the speed of the processes in organisa-
tions and deal with the complex and well-defined
processes. However, they are not intelligent
enough to improve the business model; hence,
software systems are not the solution for the ill-
defined business model. This challenge can be
seen mainly in large-scale software systems that
deal with businesses in organisations, such as
EIS. The term Enterprise Information System is
acommon term in today’s industry, which suffers
from misinterpretation and an imprecise defini-
tion. The rest of this chapter discuss this type of
systems in more detail.

Large Scale Software System:
Enterprise Information System

A specific kind of large scale IT system is those
that support enterprises. We call these software
systems, EIS. The business aspect of organisations
motivates engineers to develop systems thatsatisfy
real requirements of organisations, particularly
requirements associated with business processes.
Asaresult, technologies such as Service Oriented
Architecture (SOA) are currently popularin design
and implementation of systems for businesses.
However, the term business often implies a process
that focuses on delivering financial value; but in
practice, large-scale processes, and their associ-
ated IT systems, i.e. EIS, can support delivery of
different kinds of outcome, which are not always
directly linked to financial value. In fact, today’s
businesses include both financial organisations
as well as public organisations, which deliver
services to the public. The success or value of
these types of services is not always evaluated
by the financial results they deliver.

To commence our main discussion on EIS,
we first discuss enterprises; in our view, an EIS
supports business processes of an enterprise. It is
importantto have an understanding of an enterprise
to understand what an EIS is.
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What Is an Enterprise?

Theliterature is notrich on the history of enterpris-
es; however, Fruin (1992) is one of the researchers
thatexplained the history of enterprises briefly and
with an eye on the Japanese revolution in industry
and business. According to this book:

The enterprise system appeared around the turn
of the twentieth century when the factory system
was effectively joined with a managerial hier-
archy in production and distribution. It is the
emerging coordination of previously independent
organizations for production, management, and
distribution-shop-floor, front office, and sales of-
fice-that generates the organizational innovation
known as the Japanese enterprise system. (Fruin,
1992, p. 89).

According to Fruin (1992), the notion of
an enterprise system was established after the
First World War, when new industries came to
the market and many industries combined and
amalgamated. Three types of enterprises were
identified: National, Urban and Rural; which all
have some common elements such as inter-firm
relations, Marketing, Mode of Competition,
Finance, Ownership, Management, Administra-
tive Coordination, Government Relations.

Mitsubishi is an example of an enterprise
dating back to 1926; it integrates distinct yet
affiliated companies, particularly Mitsubishi
Heavy Industry, Mitsubishi Warehousing, Mit-
subishi trading, Mitsubishi Mining, Mitsubishi
Bank, Mitsubishi Electric, Mitsubishi Trust,
Mitsubishi property, Mitsubishi steel, Mit-
subishi Oil, Nippon Industrial Chemicals, and
Mitsubishi Insurance (Fruin, 1992). There are
many other examples of enterprises including
Boeing, General Electric, Kodak, IBM, Norwich
Union, Samsung, and Philips. From a consumer
or client’s point of view, these enterprises are
often perceived as involving only one single
organisation (e.g., Mitsubishi’s car division).



Exploring Enterprise Information Systems

Another example in this area is General Electric,
which has independent divisions focusing on
healthcare, aviation, oil and gas, energy, elec-
trical distribution, security, and many others
(GeneralElectric, 2008).

History shows that enterprises have existed
from the turn of the twentieth century; neverthe-
less, the concept still suffers from an unclear
definition.

Conclusion

Today’s large-scale IT systems increasingly
provide support for the business processes of
organisations. The aim of using information
systems is to increase the automation of the pro-
cesses within organisations. Enterprises integrate
organisations, departments, and even entire busi-
nesses to achieve shared goals. Processes within
enterprises can benefit from IT infrastructure; in
this section, we have argued for calling such IT
infrastructure an EIS.

Working Definition

From the discussion on the history of enterprises
and challenges of large scale software systems,
we see that EIS are computer-based systems that
satisfy the requirements of enterprises. EIS are
designed and developed for enterprises rather than
asingle business unit or department. They can deal
with the problems of a large organisation (which
includes different SMEs or different partners),
and they can deal with the problems of a medium
or small enterprise (which is an organisation that
includes different departments).

This working definition will be refined in
later sections. After providing a brief background
for EIS, we will discuss the definition in more
detail.

ENTERPRISE INFORMATION
SYSTEMS

Introduction

Based on the working definition developed in the
lastsection, in this section we focus onrefining the
definition to include additional detail, particularly
in the organisational and business context. As a
result, this section proposes a concrete definition
for EIS. To help explain the definition further, and
partly to validate it, we relate it to well-known
examples of organisations.

Challenges

The notion of enterprise is a widely used term
for instance in the case of Mitsubishi. However,
a precise definition of what constitutes an enter-
prise — and hence, what precisely constitutes an
EIS —is still missing. One of the main difficulties
in defining what is an EIS is in distinguishing it
from any other large-scale software system. For
example, perceived challenges in designing and
developing an EIS will arise in the form of hav-
ing to meet fixed costs of development, in deal-
ing with volatile requirements, and in managing
the complexity of the EIS. However, these are
also challenges all kinds of large-scale software
systems. Therefore, we do not aim to enumerate
all of the design and development challenges of
EIS; instead, this section will address one of the
essential challenges, which is unclear definition
for EIS; hence, we aim to propose a definition
for this term.

To define EIS, this study reviewed the current
definitions found in the literature; the next section
will cover some of them.

State of the Art Definition
Organisations continue to find that they need

systems that span their entire organisation and
tie various functionalities together. As a result, an
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understanding of enterprise systems is critical to
succeed in today’s competitive and ever changing
world (Jessup & Valacich, 2006).

A good definition for EIS introduced it as a
software system with the specific ability to inte-
grate other software systems of an organisation.

Enterprise systems integrate the key business
processes of a firm into a single software system
so that information can flow seamlessly through
the organization, improve coordination, efficiency,
and decisionmaking. Enterprise softwareis based
on a suite of integrated software modules and
a common central database. The database col-
lects data from and feeds the data into numerous
applications that can support nearly all of an
organization's internal business activities. When
new information is entered by one process, the
information is made available immediately to other
business processes. Organization, which imple-
ments enterprise software, would have to adopt
the business processes embedded in the software
and, if necessary, change their business processes
to conform to those in the sofiware. Enterprise
systems support organizational centralization by
enforcing uniform data standards and business
processes throughout the company and a single
unified technology platform. (Laudon & Laudon,
2007, p. 382)

This definition seems very specific on what is
an EIS; however, there are points that are ignored
by this definition. For example, the argument that
mentioned when new information is entered by
one process, the information is made available
immediately to all other business processes. How-
ever, it can be argued that the information should
be available to the other processes depending on
their access domain. By this, we mean the level
of access to the information should be different
from process to process. It is not reasonable to
expose information to the processes, which do not
require it. Therefore, based on the access level of
processes, only the suitable and updated informa-
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tion should be visible. This security policy does
not have any contrast with the idea of enterprise
processes, which their goal is to let the informa-
tion flow seamlessly.

Moreover, (Strong & Volkoft, 2004, p. 22)
defines an ES as a system which its task is to
support and “integrate a full range of business
processes, uniting functional islands and mak-
ing their data visible across the organization in
real time”. This definition adds to the previous
definition, the fact that the data and information
entailed by the system should be understandable
by all its business processes.

Another definition for enterprise systems is
based on legacy systems; a legacy system is an
existing computer system or application program,
which continues to be used because the company
does not want to replace or redesign it (Robertson,
1997). Most established companies, who have been
using a system for long time, are in this group.
Legacy systems mainly suffer from deficiency of
documentation, slow hardware and difficulties in
improvement, maintenance and expansion. How-
ever, there is evidence that overtime EIS replaces
the stand alone applications and the functionality
of legacy systems (Strong & Volkoff, 2004). In
contrast to enterprise systems, legacy systems are
notdesigned to communicate with otherapplications
beyond departmental boundaries (Jessup & Valacich,
2006) even if middleware offers a potential solution
to adapt the novel parts with the legacy system.
Nevertheless, regarding the price of developing a
middleware, the following question comes to mind:
can middleware alone solve the problem of integrat-
ing new subsystems with a legacy system?

In short, the common idea in the existing
definitions illustrates that an EIS is about various
businesses, business processes, organisations,
information systems, and information that circu-
lates across the enterprise. In other words, EIS is
about the businesses model in the organisation.
Therefore, the two main elements of EIS are
organisation and business. The two following
sections cover these points.
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Organisation

The EIS definitions that we extracted from the
literature linked the EIS to organisations (Laudon
& Laudon, 2007; Strong & Volkoft, 2004) or
large companies (Jessup & Valacich, 2006) and
we assume that in both cases the definitions refer
to the same concept: organisation. Based on this
assumption, it is vital to review the different types
of organisations that can influence the different
types of EIS. Therefore, this section discusses
categorise of organisations based on their goals.
Elizabeth Buck categorises organisations in three
groups (Buck, 2000):

. Public Organisations
. Private Organisations
. Not for Profit Organisations

The public organisations include central or
local government, where elected members (e.g.,
minister) will decide on the goals of organisations,
and may influence how goals are achieved. The aim
of'this type of organisation is to supply services to
or for the public, considering a ‘value for money’
rule. Examples of this type of organisation can
be health service, prison, police, social security,
environmental protection, the armed forces, etc.

Individuals or other private organisations
own private sectors organisations. This group of
organisations can have the following goals:

. Satisfy their customer
. Satisfy their staff

Table 1. Organisations’ categories

. Satisty their owners

All the above goals focus on increasing the
market demands for products or services.

Examples of not for the profit organisations
could be charities, mutual societies, etc, which
provide some services for the society. The cus-
tomers are also the member of the mutual society;
therefore, they are the owner of the business. The
value for money rule exists in this group too. The
usual way to evaluate the success of this group of
organisations is to measure how well they achieve
their goals considering the available resources.
Table 1 illustrates some of the characteristics of
organisations that were described; it also sum-
marises the different type of organisations.

By understanding the categories of organisa-
tions, we can focus on understanding their goals.
By knowing the goals of organisations we can
design and develop an EIS that satisfy the defined
requirements and goals; but there are other ques-
tions in this area: what are the EIS’ goals? Are
the goals of EIS similar to the goals of organisa-
tions? It seems that EIS’ goals could be a sub set
of the organisations’ goals. When the EIS’ goals
get closer to the goals of organisations it could
become a better EIS. The final and optimistic goal
for an EIS is to improve the goals of the organisa-
tion it services. However, defining the goals of
an EIS is the path for analysing and developing
the organisation’s business model and thus the
next section will explore the role of business in
the definition of EIS.

Type of Decision Makers Value for Owner Goal(s) Example
Organisation Money

Public Elected members Yes Public Supply Services to or UK central
for the Public Government

Private Share holders No Share holders Satisfy customers/ Satisfy Mitsubishi
staft/ Satistfy owners

Not for Profit Elected Manager Yes Members/ Provide some services for the | NCH (Children

Customers society or members Charity)
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Business

Another main factor that influences the architec-
ture and functionality of an EIS is the business
model (Figure 1). Supporting the strong relation-
ship between business processes is the aim of
ES. In fact, the ability to define various business
processes in enterprise systems is the element
that distinguishes them from normal systems for
a company or a department; for example BMW
involves in a diversity of businesses to produce
cars or engines for other car brands (e.g. Rolls-
Royce), in addition to building bicycles and
boats. A normal system in a company contains
components and subsystems that belong to one
specific business and satisfy its requirements.
A normal company may need to contact other
companies to continue its business but involving
partners or suppliers is not their main concern. In
contrast to normal company where the focus is

Exploring Enterprise Information Systems

on one particular business, an enterprise focuses
on a collection of business processes which could
be relevant to each other or not but all of them
are under the arch of the main principals of the
enterprise. Indeed, making profit is not one of the
essences of business model. There are non-profit
governmental or non-governmental organisations
such as healthcare organisations that can have
their own business model which deals with the
process of treating patients.

The presentation of Enterprise System in this
chapter is not about detailed implementation of
business functions; its focus is mainly about a
very top-level view on the whole business model
of an organisation as defined by Clifton (2000):

business involves a complex mix of people, policy
and technology, and exist within the constraints of
economics and society (Clifton, Ince, & Sutcliffe,

2000, p. 1).

Figure 1. Business model [based on (Kaisler, Armoiur, & Valivullah, 2005)]

Environment/ Market

Busi Event Business
usiness =ven Model
Y ' \
Business Process 1 BP2 BP3 BPn
\/ \/ l l -
Business Function 1 BF 2 BF3 BF4 BF n
BF _/
2.1
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Figure 1 illustrates the general structure of a
business model where the business model includes
business processes and business functions. Busi-
ness processes are “a set of logically related tasks
performedto achieve a defined business outcome”
(Davenport & Short, 1990, p. 100). For example,
inthe case of BMW, the business processes is put-
ting new orders for part suppliers. When there is a
new demand for specific car (e.g. model Z5), this
new market request creates a business event that
triggers a set of business processes such as increas-
ing the amount of resources for producing the Z5
(e.g. BP2 in Figure 1), and putting new orders for
parts suppliers. Each of these business processes is
subdivided into different business functions (e.g.
BF2 and BF3 in Figure 1). Examples include the
functions required for inputting new orders such
as checking the parts suppliers’ ability for new
demands, organising the time that is needed for
each part to arrive to assembly line, etc.

According to (Kaisler, Armoiur, & Valivullah,
2005, p. 2) “business processes must be modelled
and aligned across the function, data and infor-
mation systems that implement the processes”.
Therefore, the term business function in our re-
search refers to the functionality that is required
for implementing a business process. Figure 1 is
a simple explanation for business process model.
Each ofthese business functions can trigger a busi-
ness process too. Moreover, the business processes
can breakdown to other business processes, which
is not shown in this diagram to keep it simple to
understand. The aim of this diagram is mainly
to explain business processes and functions in a
general business model.

Understanding business models is helpful for
developing EIS because their role is to integrate
a full range of business processes (Strong &
Volkoft, 2004). Before defining the concept of
EIS, Legacy systems were the type of systems
that were developed to handle the requirements of
organisations (Robertson, 1997). However, legacy
systems are not designed to communicate with
other applications beyond departmental boundar-

ies (Jessup & Valacich, 2006); hence the concept
of EIS has grown to fill this gap.

In short, the common idea in existing defini-
tions illustrates thatan EIS amalgamates concerns
from various businesses, business processes,
organisations, information systems, and informa-
tion that circulate across an enterprise. In other
words, it is about the business models of the
organisation. However, a definition for EIS that
just emphasises the financial profit side of busi-
nesses for organisations is out of date. In the next
section, a definition that considers other aspect
of organisations, the domain and objectives of
EIS is proposed.

Enterprise Information
System Definition

This section proposes a definition for EIS, which
is the result of our analysis of the state-of-the-art
definitions and of industrial case studies. The defi-
nition that considers business and organisational
aspects of EIS is as follow:

AnEnterprise Information System is a software
system that integrates the business processes of
organisation(s) to improve their functioning.

Integration of business processes plays an
importantrole in this definition. Integration could
be accomplished by providing standards for data
and business processes. These standards will be
applied to various part of the system such as a
database or clusters of databases. As the result
of such integration, information may flow seam-
lessly.

Another point in this definition is the software
characteristics of EIS. At this stage, we consider
EIS as a type of Information System; therefore,
this software system includes both humans and
hardware.

Thenextterm, used in the definition is organisa-
tion. Different types of organisations are discussed
earlier in this chapter. Organisations may include
an organisation with its partners, or a group of
organisations. Table 2 refines the above definition
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Table 2. EIS boundaries, objectives and challenges

Exploring Enterprise Information Systems

Objective Integrity of the organisation and collaborators

Seamless Information flow

Suitable access to data and information for various stakeholders

Matching the software system structure with organisation structure

Goal

Improving coordination, efficiency, and decision-making of business process in an organisation

Domain

Covers the internal and external business activities of organisation

Challenge

Security challenges that should be considered carefully for organisations’ processes. Otherwise, mixing the required informa-
tion of one business process with another one can cause problem for the organisation

Improve flexibility in organisation processes

and describes what we propose as the objectives,
goals, domain, and challenges of EIS.

In addition, Figure 2 describes the definition
of EIS graphically. Note that BP in this figure are
business processes. As it can be seen in this figure,
each organisation contains various business pro-
cesses. Moreover, in Figure 2, the database could
be a cluster of databases; however, it is highly
likely that there would be a single interface to
exchange data with the database without having a

Figure 2. An enterprise information system

concern about where the data is and what are the
various resources. As can be seen in this figure,
the bigger rectangle describes the boundaries of
EIS, which is flexible.

The two following sections aim at continu-
ing the discussion about EIS by presenting some
examples in this area. The results of reviewing
these examples lead to a better clarification of
what is an EIS and what is not.

BPn
BPn

\\ Standard for Dat\éx
/ andBP
1/

/

IS

———» BF-Data-IS

Y vYv
BF-Data-

vy
BF-
Data-IS

EIS

2N
AR

\ 1

A

N N

_/

Interface to
Database(s)

44



Exploring Enterprise Information Systems

Examples of Enterprise
Information System

The review of the industrial cases of what might
be considered as an EIS moves our discussion
toward the example of Mitsubishi. As was men-
tioned earlier, Mitsubishi with more than 400
companies all around the word is an example of
enterprises (Mitsubishi, 2007). Thirty top-level
managers manage all the individual Mitsubishi’s
companies. This does notmean that each company
does not have enough freedom to make their own
decisions; it means that this group of thirty manag-
ers will make some of the top-level decisions and
they provide the high-level standards that all these
companies should consider. In this case, if there is
a computer based system that links various parts
of the Mitsubishi organisation (including high-
level managers) together and makes information
flow seamlessly between them, then we view this
system as an EIS. Developing such a system is
a large and complex problem; hence, there is a
need for powerful, reusable solutions to develop
this type of system in a manner that can benefit
all of the enterprise.

Another example in this area is the infrastruc-
ture being developed to support the National
Health Service (NHS) in the United Kingdom
where the information systems being developed
to support management of patients’ records and
prescriptions can be considered as an EIS, because
such IT infrastructure aims to connect independent
departments within and outside of the NHS. While
we are looking at the NHS, which is a public sec-
tor organisation, we can raise e-Government as
another example of public sector organisation that
may be supported by and hence benefit from, EIS
infrastructure because it connects various govern-
mental organisations or departments together to let
information flow seamlessly between them.

What Cannot Be an Enterprise
Information System

As we were discussing the public, private, and
governmental examples for an EIS, the next
step is introducing some examples of Informa-
tion Systems that are not EIS according to our
definition.

eBay is one of the well known international
Information Systems that focuses in the auction
industry. This online market which involves
around 147 million people (Gopalkrishnan &
Gupta, 2007) provides a platform for individuals
or companies to trade their products or services;
but it does not connect the business processes of
organisations together. Therefore, according to
our definition, an EIS connects different busi-
ness processes of organisations or departments
of organisation together to make the information
flow seamlessly and thus it seems that based on
this characteristic of EIS, eBay is not an EIS. The
information system is the element that processes
data and put them online, there is no evidence of
connection between business processes because
itis not arequirement in this Information System.
The same argument can be followed in the case of
Amazon, therefore even though it is large-scale
and international online shop but it is not an EIS.

Conclusion

In short, this section described EIS in more detail
by providing the definition for EIS. Defining any
kind of system is essential for defining its domain
and objectives. Without this basic information,
the researches on the similar area will not be
consistent. However, there is no claim that the
given definition is the only definition for EIS.
This definition is based on our studies, observa-
tions, interviews, and comparisons on the current
theoretical and practical definitions and case
studies. Part of this ongoing work is presented
in this chapter.
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To make the results of our study on the defini-
tion of EIS more clear, two examples are discussed
in this section. The earlier examples describe the
case that can be an EIS and the case that cannot
be an EIS. This categorisation is based on this
chapter’s criteria, which is discussed in the given
definition. Hence, each of these cases could be the
objective formore discussions on the possibility of
beingan EIS ornot. Considering different point of
views and the context of arguments, one Informa-
tion System can be an EIS or not. Therefore, it is
crucial to consider the writers’ point of view and
given definition, in the preceding examples.

After discussing what can be an EIS, the next
section will focus on an approach for developing
this type of system.

FUTURE TRENDS

Goal-based and goal-oriented thinking is used
to plan for the future or to solve problems (Kim,
Park, & Sugumaran, 2006). The concept of us-
ing goal-oriented techniques has been proposed
as one possible way to manage some of the dif-
ficulties associated with developing large-scale
complex systems (Kavakli, Loucopoulos, &
Filippidou, 1996), particularly the challenge of
clearly identifying and specifying requirements.
As we discussed in the previous section, an EIS
isaninstance of large-scale complex system. This
section promotes the idea of using goal-oriented
modelling techniques for developing EIS by
briefly discussing them and their roles in defin-
ing EIS system requirements. We will summarise
our discussion on goal-oriented techniques by
presenting an example of goal graph.

Goal Oriented Techniques
Goal oriented techniques have been widely dis-
cussed in the requirement engineering domain

(T. P. Kelly, McDermid, Murdoch, & Wilson,
1998; Axel van Lamsweerde, 2001; A. V. Lam-
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sweerde, 2004). Goals are also used in the safety
and security research community — for example,
to present safety cases and safety arguments (T.
Kelly, 2004; T. Kelly & Weaver, 2004) - and in
software assessment (Weiss, Bennett, Payseur,
Tendick, & Zhang, 2002).

Kelly (1998) defined a goal as ‘requirements
statement’, Lamsweerde (2003) used goals as
criteria for deriving software architecture. Kim
et al (2006) defined goal model from (Axel van
Lamsweerde, 2003) point of view as a criteria for
designing the architecture for systems; therefore,
the aim of software architect is to implement a
system based on the architecture to accomplish
goals (Kim, Park, & Sugumaran, 2006). Logically
goals are the motivation for developing a system;
therefore, all the stakeholders should have a clear
understanding about the goals of the system. In
addition, the goals of the system should be realisti-
cally defined before continuing any other step of
the development. There are attempts to show the
goalsin graphical notations such as GSN (Timothy
Patrick Kelly, 1998), Kaos (Axel van Lamsweerde,
2001), and (Kim, Park, & Sugumaran, 2006).
Moreover, Kaos defines the formal textual notation
to describe the goals in addition to informal text.
This attempt is respectful because it considers the
larger group of audience to understand and benefit
from the goal model.

Different stakehold ers require different forms
of presentation for their goals. For example, the
high-level manager may not require seeing a for-
mal explanation ofthe goals because they may not
understand it; however, they can better understand
an informal explanation in a simple diagram. On
the other hand, there is a good possibility that a
programmer’s team, requires the formal expla-
nation for the goals in detail to understand and
implement the system in the correct and expected
way. It is important to bear in mind that goal dia-
grams are aimed at making the system more clear
to different stakeholders, therefore goal-oriented
ideas should prevent adding more confusions for
different stakeholders. Any approach that makes
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the goals of the system more clear for stakehold-
ers should be considered; it can be different goal
models for different stakeholders.

The next section explains an approach for de-
signing a goal model. This approach is very high
level without explaining the details. The aim is
to introduce a possible approach for developing
a goal model to readers. This approach benefits
from the information in similar studies in this
area such as (Timothy Patrick Kelly, 1998; Kim,
Park, & Sugumaran,2006; Axel van Lamsweerde,
2001).

Designing a Goal Model

One of the main reasons for developing unsuc-
cessful software systems is unrealistic planning
and design. Hence, the aim of goal-oriented ap-
proaches, as discussed in the previous section,
is to provide an environment such that different
stakeholders can understand the goals at dif-
ferent levels of abstraction and decomposition.
One way to accomplish this is to use a graphical
modelling language, such as GSN; another way
is by documenting the requirements and design
precisely and accurately using a textual format.
It is also possible to present the prototype of the
system and discuss it with various stakeholders.
All these approaches and other similar ones could
be beneficial for different type of systems. The
approach that is discussed in this section is a
simple approach for developing a goal model.
The aim is to develop a goal model that can
present the system’s high-level goals clearly.
Furthermore, it does not involve the details of
the goals or their descriptions; this can help to
provide an understandable top down model for
high-level goals of the system for non-technical
decision makers.

The basics of this approach for designing a
goal model is to create a list of goals, a list of
actions, and a list of occurred problems. Goals
were defined earlier; actions according to (Kim,
Park, & Sugumaran, 20006, p. 543) “are the atomic

unit for representing software behaviour, which
can be observed at runtime and has a start and
end point of execution”. This paper also argues
that most methods in the class diagram can be
action, but because the runtime of actions should
be observable, the size of the action should be
restricted in a manner that makes it possible to
be observed in the software model.

The issues in this case are the challenges and
difficulties that occur when developers consider
the implementation and the execution ofa system.
These challenges can be a technical difficulties,
or goal conflicts, etc.

After producing the goals, actions, and prob-
lems lists, the relation between these elements
should be created. The notation here is similar to
the notation in (Kim, Park, & Sugumaran, 2006),
which is as follows:

(Gz’ An) - Px

A represents an action, G represents a Goal,
and z and n are the symbolized identification of
random variables that present the ID of the goal,
for instance, it can be G 1.1.2, which means goal
with ID 1.1.2. An example of action could be
1.1.2/1, which presents the required action that
can be done to achieve this goal.

The next notation illustrates the relationship
between a goal, action, and problem. Following
is an example of this notation:

P —(G,A)

The above notation means, the Action with ID
n which is required for satisfying Goal with ID z
can cause the problem with ID x. This notation
describes the case where action that belongs to
a goal causes a problem or problems. The next
notation describes the case that a problem can be
solved using a specific action:

P —(G,A)
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The above notation means to solve the problem
P with ID x, the Goal G with ID z is required,
and to satisfy this goal Action with ID n should
be done.

In the case that the developer team does not
know the required action yet, action n (An) can
bereplaced with *?’. Before starting to implement
the system, all the question marks (?) should be
filled with actions as solutions to satisfy goals.
Nevertheless, in the case that as the result of
limitations in the technology, resources, etc. one
or more question mark (?) cannot be replaced by
solution, there could be a bottom-up check to see
ifthe system s still worth implementing; consider-
ing the unsolved problem(s), the functionality of
the system should not rely on the non available
solutions.

However as it was discussed before, a goal
model should have different levels of abstractions
for different users. Hence, designers should avoid
destroying the purpose ofthe goal model, which is
to make the systems goals clear for stakeholders
by mixing and presenting all the information to
the ones who does not require it. The next sec-
tion will provides an example of goal model for
stroke care.

Example

The aim of the case study is to design the goal
model for a system that collects the data of treat-
ment for a specific serious condition. The data
can be collected from different sources such as
doctors, researchers, nurses, emergency staff, etc.
Moreover, each of these stakeholders can have a
different way of communicating with the database,
for instance, laptop, paper, phone, etc. The role
of this system is to collect the data from various
sources, analyse them and provide some data as
an output for different purposes. Based on the
case study in (Bobrow.D.G, 2002) we can call
this system a knowledge sharing system.

Figure 3 illustrates the described system. In
this figure the boundaries of the described system
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is shown as a box surrounding it. The big arrow
in the left hand side of the box illustrates the fact
that this system is one of the information systems
in the defined enterprise. The enterprise in this
figure is shown using a pyramid, which is mainly
a symbol of organisation.

To make this figure simple and clear we did
not include the option that this EIS can be shared
and used with other enterprises around the globe.
Note that by having a design for EIS, we try to
have a big picture of enterprise that includes the
possible changes and extension in the future. The
EIS does not have a local design that cannot be
used when changes occur. The current solution
for extending a system or merging systems is
mainly developing middleware, which enterprise
architect should avoid relying just on middleware.
Considering that in some cases middleware can
be so expensive that the organisation’s decision
makers may decide to use manual paper based
system instead.

After drawing an overall view of the requested
system, the goal of the system should be defined.
Each goal should have its own action, which
acts as a solution for the system and the possible
problems. Figure 4 illustrates the goal diagram
for this system. This diagram is very high-level,
which targeted non-technical decision makers.
This diagram is the starting point for creating a
complete goal model for this system. As can be
seen in this diagram, goals have their unit identity,
which in this case is shown by numbers. These
numbers makes the traceability of goals possible
within this model. In addition, it is possible to
implement it in tools for drawing diagrams. This
is a AND-OR graph and it means the parent goal
with OR child can be satisfied when at least one of
the child goal reach to the solution. It is similar to
AND-OR inlogic mathematic. Furthermore, goal
graph is a weight graph; hence, the goals in the
same level can be prioritised over other goals.

Prioritizing goals is helpful in different context.
For example, in allocating resources or in some
cases, when satisfying a lower priority goal is



Exploring Enterprise Information Systems

Figure 3. Example of knowledge sharing system
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depend on satisfying the higher priority goal. In
general, Figure 4 shows the basic requirements
for the goal graph. We emphasise that the aim of
this graph is to provide the high-level clear image
of the system’s goals and present it to the stake-
holders to be used for brainstorming for example.

Conclusion

In conclusion, this section proposed the future
work for the study on how to develop EIS. The
fact that developing required components for
EIS can be similar to other large-scale complex
system makes this field of work valuable; because
finding better solutions for different challenges
of Information Systems provides a platform for
developing various kinds of suitable systems.
This effort and study on EIS provides an easier
and safer life for individuals and organisations
that benefit from this type of IT products. It influ-
ences the government’s performance, it provides
better innovative platform for industries. All
these reasons bestow enough motivations for us
to continue improving this study.

CONCLUSION

Bylookingat various ways thatthe word ‘enterprise’
isused, it becomes clear that there is an ambiguity in
this term. Yet this term and others such as ‘Enterprise
Architecture’, ‘Enterprise Information System’, etc.
areincreasingly used. This factencourages usto look
at these terms and clarify them for future use in our
research and other relevant ones. The simple defini-
tion for enterprise is an entity engaged in economic
activities. Thisdefinition does notcoverrequirements
for defining an EIS. The argument in this chapter
illustrates that an EIS covering the requirements of
any entity engaged in economy activity is simply an
IS and they can hardly be categorized as a separate
group with thename of EIS. The fact that the number
of people employed by an organisation can increase
the complexity of the software system in some
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cases is hardly the leading factor in developing an
EIS. The basic requirement for research on how to
improve the development of EIS is to achieve more
knowledge on what an EIS is.

Consequently, the main objective of this chap-
ter was to explore the boundaries of EIS; this was
achieved by developing a definition for EIS. This
definition captured what we believe are the impor-
tant characteristics that should be considered while
we attempt to build an EIS; characteristics such as
organisations, their goals, business processes, and
the business model. None of these characteristics
is based on the size of the organisation; therefore,
it can cover different sizes of enterprises, small,
medium, or large. Accordingly, this chapter did
not use a specific term such as SME, Small and
Medium Enterprises, to define EIS.

Any discussion of EIS encompasses a number
of facets, including general IT system develop-
ment, requirements, organisational theory, and
distributed systems technology. Our aim is to
more precisely define what an EIS is, and what
it is not, to assist in providing better methodolo-
gies and techniques for building such increasingly
important software systems. We believe that it
is clear that the volatile requirements of modern
organisations require special business processes,
and these business processes cannot be fully
achieved without IT systems and in some cases
without an EIS. A high-quality EIS can provide
a connection between the different, independent
business processes in an enterprise.

As discussed, we argue that goal-oriented
modelling techniques are important for helping
to understand what is required for a business or
organisation, and for understanding what an EIS
should provide. Thus, we argue that a first step
for developing a system for an enterprise is to
find and justify the enterprise’s goals. When all
the stakeholders have a clear idea about the goals
of the enterprise, their expectations will be real-
istic in principle; the desired system’s boundary
should be more precisely defined, and in principle
building the system should be possible. We do not
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claim that following this approach will provide
a full guarantee for developing a suitable EIS:
such systems are always challenging to build, and
goal-oriented techniques only tackle an important
part of a large problem. Additional research and
experiments are needed to identify what further
techniques are needed to supplement goal-oriented
modelling for designing, implementing, deploy-
ing, and maintaining Enterprise Information
Systems.
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