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Abstract

Enterprises have architecture: whether it is visible or invisible is
another matter. An enterprises’ architecture determines the way
in which it works to deliver its business objectives and the way in
which it can change to continue to meet its evolving business
objectives.  Enterprise architectural thinking can facilitate
effective  strategic planning and information systems
development. This paper reviews enterprise architecture (EA)
and its concepts. It briefly considers EA frameworks. It
describes the ADaPPT (Aligning Data, People, Processes and
Technology) EA approach as a means to managing
organisational complexity and change. Future research directions
are discussed.
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1. Introduction

Much progress has been made in recent years in
developing structures to describe the enterprise and to
facilitate the development of information systems that
appropriately complement the strategy of the enterprise.
Despite the success of the enterprise architecture approach
there are still major problems in achieving organisational
change and in driving the re-alignment of IT systems. The
complexity of modern organisations in terms of the
business, legal and technological environment demands an
architectural approach. Businesses are faced with ongoing
and continual change to which they must respond in order
to ensure success and even survival. The increasingly
competitive environment demands a customer-focused
approach. All of these factors contribute to the complexity
and uncertainty faced by organisations resulting in an
inability to be appropriately responsive to both internal
and external events. Underlying this complexity and
uncertainty is the gap between an organisation's business
objectives and its underlying IT infrastructure. There is a
need for information that is timely and understood in order
to facilitate appropriate analysis and to appreciate the

relevant impacts of decisions made. Organisations are
continually faced with the challenge of their IT delivering
the business value demanded and responding speedily to
the changing business needs.

2. Enterprise Architectural Thinking

An EA approach can help to provide a vehicle for
organisational communication. Improving communication
and discussion between business and IT staff enabling a
shared understanding of the business and its supporting
infrastructure that can facilitate improved decision making
and more effective deployment of change. The approach
provides a basis for standardisation and agreed notations
and representations, processes and information become
more transparent. Project costs can become more stable
and better predicted, the time taken to bring about change
either by enhancing current services or by offering new
ones can be reduced.

Clearly identifying the key components through an
enterprise architecture approach of business processes,
information, technology applications and organisation and
how these relate to each other facilitates focussing on the
appropriate component as required in a particular situation.
EA can be used to manage complexity and describe the
interdependencies in a usable manner.

EA can facilitate a better return on an organisations
investment by providing a means to identify cost saving
opportunities, gaps and inconsistencies as well as
facilitating the installed systems and applications being
exploited. An enterprise architecture approach leads to
improved scoping and coordination of programmes and
projects.
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3. The Challenge of Change

It is commonplace to identify the forces of change to
which modern businesses are exposed. It is relevant to
discriminate between forces for change that affect the
business being carried out and those which affect only the
way the business is delivered. A new computer system
leaves organisational models unchanged but may change
the data models and applications used to support them. A
change in market or a merger will change the
organisational model itself. The pressures for change on
the organisation are such that a process of continual
evolution even revolution is affecting all organisations.
This means that the construction of an enterprise
architecture is not a single event generating a static
description of a the organisation which thereafter impedes
the process of change. On the contrary the continual
evolution of the enterprise architecture is a process in
parallel with the evolution of the business strategy. The
question should be asked how do we architect the business
to meet its evolving strategic needs and the answer should
lie in the continual evolution of the architecture. The
architecture is the interface between the strategic, what the
enterprise wants to do, and the operational, what it does.

Strategic change in the organisation can lead to
evolutionary changes in the enterprise architecture but may
require more radical change. For example the merging of
two organisations may require the integration of their
existing enterprise architectures into a new common EA.
This is a similar problem to the evolving enterprise
architecture one but is likely to require more substantive
change. For example we may not be able to assume that
the concept ‘Customer’ is exactly the same in the two
merging organisations so may need to examine this at
some detail in order to achieve successful integration.
However in an organisation that is evolving from concrete
to virtual trading, the concept of customer may be
undergoing equally significant change and the significance
of this change may be overlooked in the assumption that it
is evolutionary.

An organisation has a business strategy at a particular
time; corresponding to this strategy it has (or is in the
process of developing) the corresponding enterprise
architecture for delivering this strategy.  That existing
enterprise architecture describes and specifies a number of
business processes, data objects and applications which
‘operationalises’ the architecture.  Next the business
introduces a new strategy, corresponding to this we have
desired enterprise architecture and its corresponding
business processes, data objects and applications. The
practical problem becomes how do we migrate from one
EA to the next? Moreover we would want to know the
series of architectures (or roadmap) that would take us

through the required transitional architectures. How do we
identify the changes necessary in business processes, data
objects, and applications required and how do we manage
the transitions.

The following examples serve to highlight what is needed
in the management of organisational change through
evolving enterprise architectures.

e We need to be able to examine the ontology of
concepts - what is a customer?

e We need to be able to identify the dynamics of the
elements - how does a customer come into existence,
what determines the life of a customer, how is it
terminated?

e \We need to be able to identify the agents responsible -
who authorises the creation of a customer, who
determines when a customer is no longer?

e We need to be able to specify the business rules
related to the behaviour of customers and agents.

Existing methodologies and tools do not help use with
these problems they are mainly focused on the storage and
retrieval of data, and the specification of data manipulation
processes. An enterprise architectural approach can
facilitate this thinking.

Enterprise architecture has been widely adopted as a
means to cope with the ever-increasing complexity of
organizations and to ensure that the technical resources are
appropriately employed and optimized [1]. EA is the
fundamental organization of the system, embodied in its
elements, their relationships to each other and to the
environment and the principles guiding its design and
evolution [2], [3]. Enterprise architecture is described as
organizing logic for business processes and IT
infrastructure, reflecting the integration and
standardization requirements of the company’s operating
model in order to achieve business agility and profitable
growth [4]. Currently, there exist a number of professional
societies and organizations that are working on the
definition and the management of enterprise architecture
such as The Open Group, Microsoft, and IBM. Indeed, EA
represents much more than IT architecture. It is an
integrated and holistic vision of how the business
processes across the enterprise, people, information,
applications and technologies align to facilitate strategic
objectives. EA frameworks identify the scope of EA and
decompose various elements of the architecture onto
structured layers/levels and elements. Several EA
frameworks have been adopted for operational use in
many private and governmental organizations.
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EA emerged as an idea in 1980 and is embodied in the
early EA framework developed by Zachman (1987) [5].
EA has re-emerged as a means to cope with the ever-
increasing complexity of organizations. This re-emergence
is closely related to the evolution of new business trends
and to the evolution of IT, particularly to the advances in
Internet technologies. These business trends comprise
globalization, mergers and acquisitions, e-commerce, as
well as the increasing importance of customer relationship
management (CRM) and supply chain management. IT
trends, on the other hand, comprise the advances in
Internet technologies, hardware platform, application
servers, and workflow servers. Due to the increasing
importance of EA, certification opportunities in EA are
being offered by several companies such as The Open
Group and IBM in order to standardize an open method for
IT architecture to solve business problems.

An EA approach is beneficial in aligning business and IT
resources and in conforming to fundamental principles and
common methodologies that govern the entire life cycle of
the IS development process. In that sense, architectural
frameworks are considered to be a convenient way to
support such methodologies, and to separate roles that
facilitate and implement these methodologies as needed.
Still, there are many organizational and technical EA
challenges.

4. Enterprise Architecture Framework

EA frameworks identify the scope of the enterprise
architecture and decompose various elements of the
architecture onto structured levels and elements [6]. More
formally, EA frameworks describe a method for designing
IS in terms of a set of building blocks and how these
blocks fit together. Several EA frameworks such as ARIS
[7] and DODAF [3] have been adopted for operational use
in many organizations. For example, the Federal EA [8],
has been adopted by the US government as a business-
driven framework in order to optimize some strategic
areas. These areas include budget allocation, information
sharing, performance measurement, and component based
architecture. More specifically, EA frameworks contain a
list of recommended standards and compliant products that
are used to implement the building blocks for an IS. EA
frameworks are useful in terms of simplifying architecture
development and ensuring complete coverage of the
designed solutions through a common terminology. In that
sense, these frameworks are language independent by
providing generic concepts and common terminology
through which different EA stakeholders can communicate
without making any assumptions about each others’
language. Pragmatically, EA frameworks play a dual role.
Firstly, they serve as implementation tools; secondly, they
can serve as organisational planning tools.

5. The ADaPPT Approach

Fig. 1 ADaPPT Approach.

ADaPPT was developed in work with organisations using
the ALTAR (Achieving Learning Through Action
Research) methodology [1]. ADaPPT has four domains
(elements ! ): people, processes, technology and data.

$8888001d

Jmp!ementation View

ADaPPT : Aligning Data, People, Processes and Technology
There are two main views in ADaPPT: a organisational
view and an implementation view. The model recognises
that everything the enterprise does involves people,
processes, technology and data and that these need to be
aligned.

‘A process driven by people
consumes resources (technology)
and generates data’

In the ADaPPT framework the term people represents not
only individual people but groups within the organisation,
departments, sections etc. and also roles such as marketing
manager etc. In as much as they can initiate actions and be
responsible for the processes of the organisation. The term
agent is also used.

In ADaPPT process means all activity and actions within
the organisation. This includes high level business
processes — marketing, production etc.; middle level
activities - launching new products etc; operational
activities - checking an invoice — etc.

1We call these elements because just as the ancients
believed that every thing was composed of the four basic
elements, Fire, Water, Air, Earth. So ADaPPT believes that
every business activity combines the basic elements of,
People, Process, Data, Technology.
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In ADaPPT technology includes all services, material and
equipment used by the organisation. This includes
computer and IT hardware and software, raw materials and
processed product.

In ADaPPT data means all information both static and
dynamic within the organisation such as management
targets, performance measures and operational data :
customer details etc.

The organisational view in ADaPPT recognises that the
nature the enterprise varies throughout the organisational
hierarchy:

. Strategic
. Tactical
. Operational

As we climb the hierarchy processes become less well
defined, soft data becomes more important, the scope of
responsibility becomes wider. ADaPPT does not attempt to
be a complete framework for all enterprise needs it is
focused on the business / technology issues.

The implementation view recognises that there is a
spectrum  from business through application to
infrastructure. This can apply equally to each domain. For
example data can be viewed at: the business level
expressed as E-R and other data models; at the application
level expressed as data structure diagrams; at the
infrastructure level expressed through allocation of data on
storage devices. If we consider the interactions between
views we will see that the implementation view and the
business views are independent of each other. Thus an
operational level business problem will need to be
addressed at the business level as a specification of the
business problem, at the application level as design of the
solution to the problem and at the infrastructure level by
provision of software and other resources to implement the
solution.

The ADaPPT framework thus has four domains each of
which can be described with a three by three matrix of
views.

“This is because enterprise planning is a complex process
involving many thousands of elements. The ADaPPT
approach aims to organise and simplify the process of
thinking about and managing these thousands of
elements’.

5.1 ADaPPT as Implementation Tool

ADaPPT in common with other EA frameworks provides
a comprehensive representation of IS in terms of its
building blocks. In this context, ADaPPT relates the
necessary IS aspects/dimensions such as business

processes, data, and organization units to different
perspectives at certain levels of abstraction. These
perspectives rely mainly on the difference in EA
stakeholders’ views of the architecture that span different
level of details. EA frameworks, as components
specification tools, encompass the documentation of the
architectural layers, architectural domains, architectural
models, and architectural artefacts.

Typically, EA frameworks such as ADaPPT are
decomposed to three architectural layers, which are
business layer, application layer, and technology
infrastructure layer [9]. The business layer describes the
business entities such as business processes and relevant
business information, and how these entities interact with
each other to achieve enterprise wide objectives. The
application layer determines the data elements and the
software applications that support the business layer. The
technology infrastructure layer comprises the hardware
platforms and the communication infrastructure that
supports the applications. Such layers are naturally
characterized by information aspects, behavioural aspects,
and structural aspects. As organizations consist of several
units, the structural aspects determine the static
decomposition of these units to several sub-units. The
behavioural aspects show behaviour manifested in the
sequence of activities and business processes performed to
produce the needed services. These units exchange
information in order to carry out business tasks. Each layer
is naturally composed of several domains that reflect the
information, behavioural, and structural aspects of the
organizations. These domains specify the architectural
aspects such as process architecture, product architecture,
information architecture, technical architecture, and
application architecture. Indeed, these domains are the
means to separate the architectural concerns and reflect the
view of different EA stakeholders to the architecture. For
example, the process domain, which is a part of the
business layer, describes business processes or business
functions that offer the products or services to an
organization. These architectural domains are typically
described and documented by different architectural
models such as business process models, value chain
diagrams, and organization charts. Architectural models
serve as a basis for documenting the different architectures
by annotating the artefacts and their inter-relationship that
are needed to model an organization from different
perspectives.  Architectural artefacts represent the
necessary constructs and architectural elements such as
data, business processes, resources, and events that
represent the real world objects needed to design distinct
model types.
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5.2 ADaPPT as Implementation Tool

ADaPPT in common with other some other EA
frameworks provide a holistic view of EA through the
hierarchical layering, which implies the alignment
between, business, application, and technology
infrastructure layer. As such, business decisions and
architecture planning can be made in the context of whole
instead of standalone parts. In other words, EA
frameworks such as ADaPPT make use of the abstractions
in order to simplify and isolate simple IS
aspects/dimensions without losing sense of the complexity
of the enterprise as a whole. As an organisation planning
tools, ADaPPT entail baseline architecture, future
architecture, architectural roadmaps, and transition plans.
Baseline architecture, which is also known as ‘as-is’ view,
encompasses the documentation of different layers and the
existing components (models, diagrams, documents etc).
This architecture serves as a baseline for identifying the
relationships between different components and the gaps
that should be filled for better organizational performance.
Target architecture, which is also referred to as the ‘to be’
view, specify the new EA components and the strategic
initiatives that should be carried out for the sake of
bridging the gaps and ensuring competitive advantage.
This architecture should also identify the IT resources and
technological infrastructure that are needed for supporting
the new EA components in order to integrate the
organization structure, business processes, data, and
technical resources. Architectural roadmaps represent the
intermediary EA alternatives of the baseline architecture
generated in the process mitigating the risks and analyzing
the existing gaps in order to shift to the target architecture.
These roadmaps annotate the architectural milestones
performed prior to reaching the target architecture. EA
transition plans are merely specifications of an “as-is’ and
‘to-be’ view in terms of managing the feasibility of
architectural transition such as risk assessment, gap
analysis, and the supporting resources of the transition.
More specifically, transition plans document the activities
that need to be undertaken to shift from the baseline
architecture to the target architecture. Such plans are
means to determine the desired future state of the
enterprise wide goals, business processes, technical
resources, organization units, and data.

5.3 ADaPPT and other EA Frameworks and Tools

A range of tools can be used to model the architecture
appropriate to the different views. Where appropriate
familiar tools are used across several views so we do not
need 36 different models as in the Zachman [5] approach
eg E-R modelling is used for the Data Domain and UML
can be used in the Process Domain Business and

Application Views. Figure 2 illustrates a mapping between
the Zachman approach and ADaPPT.

Zachman
AdaPPT
Domains Data Function Network People Time Motivation
People X X X X
Process X X X
Technology X X
Data X X X

Fig. 2 ADaPPT and Zachman Framework.

One of the leading EA toolset is ARIS [7]. Whilst a toolset
may support many frameworks it will also have an implicit
ontology. ARIS is a complex tool with an underlying
Process Model. ARIS manages complexity with four
Views: Data View, Organization View, Function view,
Product Service View. ARIS supports a detailed process
oriented view of the organisation. However the basic units
of ARIS fit easily within the ADaPPT framework. There is
no inconsistency in using ADaPPT as an EA Framework
and ARIS as the toolset to support the management and
operation or the Enterprise's Architecture Repository. The
four ARIS views are apparently consistent with the
ADaPPT framework. However it is worth examining some
of the lower level ARIS concepts to see if this apparent
alignment in high level concepts is reflected in the detail
(see Figure 3).

People | Data
Organisational Units _
Enterprise Entities
Critical Factors Grouping
Target Attributes
Organisational Heirachy Domains
Employees Cardinality
People Domains
Technology Process
Technical Resources  Packaging Material
Warehouse Equipment General Resource Process
Service Hardware Component Rules

Transport System
Program Module Supply Event
Application System  Material

Operating Resource  Product g‘gg?] ;Egcess

Function
IT Function

Technical Operating Process

Fig. 3 ARIS concepts within ADaPPT Domain.

In ADaPPT it is possible to use conventional diagramming
tools such as MS Visio or complex EA diagrammers or
even full blown modellers such as IDS Sheer. It is the way
the different elements combine which creates business
value.

The main relationships in ADaPPT (see figure 4) are:
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People: Initiate processes, Use data, Specify technology

Processes: Run on technology, Use technology, Generate
data

Data: Stored on technology

| People |
. ~
Use Initiate
AT B Specify - o R\'\\
F B
[ Data } Gengrat. { Process |
Stored by Uises
Transmitted by Supported by

'r/'l'echnology\:l
A "

—

Fig. 4 The main relationships in ADaPPT.

These can be represented in the various EA tools. These
main relationships are important. Representing, exploring
and planning related to these elements is facilitated by,
recognising and taking account of the main relationships
and their content from organisational and implementation
perspectives as appropriate for the particular context under
consideration.

6. Conclusions

Our ongoing work is applying ADaPPT based enterprise
architecture thinking for information systems development
in public and private sector organisations. It provides a
strong foundation for understanding the strategic,
managerial and operational issues in aligning people,
processes, data and technology and also in developing
strategic, managerial and operational approaches while
ensuring the alignment of people, processes, data and
technology in an IS context. It is being used as the basis
for understanding how knowledge management can be
improved and new technologies exploited by
organisations. Providing a basis for enabling the
conceptualising of holistic, integrated and detailed
consideration as appropriate to the development stage and
stakeholder perspective.
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