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Preface

Enterprise Architecture (EA) originated as a discipline to provide a view of an
organisation in order to improve business-IT alignment. Enterprise Architecture
evolved beyond business-IT alignment to a more holistic perspective to support
organisations in meeting their current and future objectives. Enterprise Architecture
is widely understood as visualising inherent structures of an organisation. Enterprise
Architecture Management is a management approach that deals with planning and
driving the corporate (digital) transformation.

Our personal Enterprise Architecture journey began in the year 2000 when
we started to conduct university research in the field of Enterprise Modeling.
While Bardo pursued an academic career as a professor at Deakin University
(Melbourne, AU), Jiirgen was following a career in industry as Enterprise Architect
with Deutsche Post DHL in Germany. We maintained contact and continued our
joint academic interest in Information Systems. Jiirgen returned to academia in 2017
as Professor for Enterprise Architecture Management at the Frankfurt University of
Applied Sciences. This academic reunion led to the joint introduction of Enterprise
Architecture in both universities as part of the postgraduate Information Systems
curriculum.

The textbook at hand originated from lecture notes from both courses. Based
on these experiences, lecture recordings and transcripts as well as a script for
Enterprise Architecture management, Bardo and Jiirgen identified the need for a
hands-on introduction to the topic. It is our teaching philosophy that Enterprise
Architecture Management is best learned by sharing experiences and guiding
students through the applications of methods and tools to typical business problems.
The book is intended as a guide to conduct a Masterclass for Enterprise Architecture
Management.

The structure of the book represents the typical stages of the journey of an
Enterprise Architect. First, we address the central question for an Enterprise
Architecture initiative in Chap. 1: What do we want to achieve with the introduction
of Enterprise Architecture? Enterprise Architecture Management is about providing
value to an organisation instead of simply applying a method or tool.



vi Preface

Chapter 2 introduces concepts and visualisations for Business Architecture that
help with understanding the business. Proven concepts like business capabilities
and business objects are used as simple but powerful tools. These concepts cover a
functional perspective on the business (business capabilities) together with a view on
static entities (business objects). These are complemented by concepts to describe
business motivation and business models.

A business capability map is used as a starting point for deriving an application
landscape (as presented in Chap. 3). Software applications are the counterpart to
business capabilities as they implement desired functionality. In the same way,
business objects reflect a high-level picture on data objects maintained by business
software. Applications and data objects describe corporate information systems.

Business and Application Architecture are rather descriptive, providing trans-
parency on information systems and their business context. They also provide the
information required to analyse and improve the application landscape. Enterprise
architects are using several visual tools to identify optimisation potential as depicted
in Chap. 4. We introduce the business support matrix that is used to identify typical
concerns in the application landscape.

A company is subject to frequent changes driven by changing business require-
ments and objectives. Such changes must be managed properly and require a
corresponding organisational unit. Traditional organisational forms follow a top-
down approach—i.e. Enterprise Architecture Management is driven by top manage-
ment. Recent experiences show that a more collaborative Enterprise Architecture
Management approach is required. This discussion is presented in Chap. 5.

We do not want to publish a textbook on Enterprise Architecture frameworks.
However, frameworks are still relevant for any enterprise architect. Established
frameworks are introduced in Chap. 6. Common frameworks provide best practice
methods and tools for documenting and improving an EA. The textbook concludes
with a summary and an outlook on future research potential in Chap. 7.

We hope that you enjoy the Enterprise Architecture journey with us!

Frankfurt, Germany Jirgen Jung
Burwood, VIC, Australia Bardo Fraunholz
April 2021
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Chapter 1 )
Introduction Check for

Learning Objectives

After completing this chapter, you will be able to ...

» ...explain the difference between Enterprise Architecture and Software Archi-
tecture

* ...know typical concerns addressed by Enterprise Architecture Management

e ...define Enterprise Architecture and Enterprise Architecture Management

* ...know basic visualisations for Enterprise Architecture

The learning objectives for this section are pretty straightforward. First of all, you
should be capable of describing the difference between enterprise architecture (EA)
and the architecture of software systems. For those of you who already attended
software engineering classes, you might already have a good understanding of what
architecture means for software. We will now learn how the term architecture is
interpreted on a broader level—at a corporate level. We will also take a look at
typical concerns or problems that can be addressed with enterprise architecture
methods and tools. We will do this by reviewing some of the literature, but also
looking at recent reviews and surveys conducted with corporate representatives. The
module will further contain definitions for the terms enterprise architecture and
also enterprise architecture management forming the foundation for our common
understanding. Last but not least, we present a couple of examples on how to
visualise enterprise architecture so that it can be discussed with business people.

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2021 1
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2 1 Introduction
1.1 Motivation

The basic idea of Enterprise Architecture Management (EAM) is represented by the
diagram in Fig. 1.1. It starts with a company which has a strategy and corporate
objectives. These objectives usually refer to the provision of a product on a market
as a result of executing business processes. The execution of business processes will
require actors, resources and an organisation. In short, the objective of a company
is earning money by providing the products. This is how the company works and
this is what needs to drive information technology in the corporation. This might
sound straightforward or trivial as all departments need to work together in order
to achieve corporate objectives. Naturally the basic understanding should be that
whatever information technology is there to support, should support the business
with earning money and to be successful.

Nevertheless, when looking at large enterprises you can observe that IT depart-
ments developed a culture as being a department of their own. They are focusing
on information technology as well as on their own aspects and concerns. IT people,
consequently, get disconnected from what the business is doing. The reasons for this
mismatch are manifold:

e IT departments are measured against implementing information technology
instead of achieving business goals.

* IT is often recognised just as an additional department instead of being part of
the value chain (silo thinking).

* IT people are very good in defining and implementing information systems but
still lack an understanding of the value proposition of information technology for
the overall company

At this stage we are looking at EAM for bridging the gap between business and
IT. We do not only want to look at information technology and or processes but
look at all the concepts together so that we can make sure information technology
is achieving the right things—supporting all the business processes in a very high
quality way.

1.1.1 Enterprise Architecture and Town Planning

Does this sound familiar to you? Software Engineering follows a similar approach:
Understand business requirements first and develop a system based on these
requirements. However, EA has a much broader view by looking at the whole
company instead of a single IT system. Figure 1.2 explains EAM by differentiating
it against software architecture by using the metaphor of a town planner. Each
software system has an architecture that consists of modules. They are interrelating.
We have several software systems that are working with each other. But what is the
new aspect of EA?
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Fig. 1.1 Enterprise architecture management in a nutshell

This metaphor is very common in the literature (e.g. [1-3]). It explains the point
of view of the software architect as being the one in charge of building a house or
a group of houses. By contrast, Enterprise Architect is more like the town planner.
The town planner is responsible for defining the infrastructure of a town, a big city
(such as Burwood) or even a metropolitan area (e.g. Melbourne). He or she ensures
that we have for example streets, public transport and water supplies. Town planning
also includes the definition of rules for building houses—i.e. rules that the architect
of an individual house needs to follow. Like in the real world, architects that build
houses do not like town planners because they provide rules and restrictions. The
town planner is telling them what to do and not to do. It is pretty much the same
situation for an enterprise architect in a corporate environment. People developing
software systems do not like the Enterprise Architect that much because they are
acting in a very similar way.

The scope of the software architect is the one software system that he or she
is supposed to implement. Hence, those people are busy with understanding the
details of that system, how to implement it properly and managing the software
development project. By contrast, the Enterprise Architect focuses on all the
processes of a company and the entirety of all software systems that are working
together in order to support corporate business processes. The house architect is
dealing with details like the installations within a house, the colour of the walls, the
placement of power outlets and switches and similar things. These are details that
are not relevant for the town planner. The town planner is looking at infrastructure.
The town planner is looking at making sure that we have a consistent view of our
whole town. The town planner is, therefore, using maps to depict the whole town.
This overview of the whole city similar to a helicopter view. He is not looking at the
inside of the house but flying over the city having a view of all houses.

The town planner is sometimes supported by further organisational units that
represent individual districts. A big city can consist of several districts, each of
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Fig. 1.2 Enterprise architecture vs. software architecture

them managed individually by a seperate mayor. In the same way, we may have
the corporate IT also divided into several parts for distinct functional domains like
for example customer relationship management IT, production IT supporting our
manufacturing plants and finance IT. Each of them is specialised in managing a
given functional domain.

The software architect’s work is driven by the rules provided by corporate
architecture. Building houses is focused on an individual house or also sometimes
a group of houses like the university campus. A whole campus is managed by one
architect (sometimes heading a team of architects). This is a further analogy to the
system architect who can be accountable for a group of interrelated I'T systems.

Not surprisingly, the level of detail for building a house is very high. One needs
to consider where to place doors, windows, power outlets. These details are not
relevant to the town planner. In the same way, the Enterprise Architect will have
a high level view with only few details compared to what the software architect is
looking at when defining a software system.

This metaphor of town planner compared to the house architect is quite popular in
the EA textbooks. The reason for this is because there are a couple of commonalities
between the notion of construction, town planning on the one hand and then building
a software system or building a corporate IT landscape on the other hand.

An overview on commonalities is provided in Fig. 1.3. One of the commonalities
is that we are talking about complex systems. A town—imagine Burwood or even
Melbourne as a huge metropolitan area—consists of a lot of houses and a lot of
infrastructure elements that need to be planned and aligned. We need to make sure
that we have enough housing areas and that the quality of living is as expected across
the entire city. This is very similar when looking at corporate IT. We have a lot of
software applications and IT systems that need to be connected with each other so
that they work with each other. They might require the same infrastructure or being
implemented based on the same standards. Furthermore we are not only talking
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Fig. 1.3 Commonalities of town planning and EAM

about a static system. It never happens that we are planning once and then it is done
forever. We are talking about a living organisation or living systems. Melbourne, for
example, is expanding and—Ilooking towards Germany—the metropolitan area of
Frankfurt is growing as well. This also includes increasing demand in infrastructure.
In the same way, a corporate IT landscape will never be fixed but evolve over time.
This might be the case if the company decides to enter a new market, to develop a
new product, or to add a new customer segment.

Perhaps the biggest factor to influence decisions on EA and town planning is,
that we need to deal with people. Corporate IT is not only technology but also
involves people’s work. There are people using software applications and people
maintaining the IT or making decisions about IT development. Looking at large
organisations, it is interesting to see how people identify their role by the IT systems
they own. It is similar to owning a small kingdom that defines my power. Hence,
those people have an interest in making the system bigger and perhaps not shutting
down a system even if it is no longer required. When planning to change EA, we
have to incorporate people’s attitudes, people’s motivation, and people interests. We
also frequently need to manage their expectations. (What will happen? Why it will
happen?). Town planners need to incorporate the interest of people living in the
town. Similar to the town planner, the enterprise architect is not just sitting in an
ivory tower doing his or her own planning. There are many different people and
many different groups of people that have various kinds of interests with respect to
corporate IT.

Especially when looking at the kind of decisions that need to be taken during
EAM it is rarely about short term decisions, like making decisions about an
individual system change that needs to be done now. It is rather about making
decisions about long term strategies. How do we want to establish our IT for the
future? What will our IT look like in five, ten or even in fifteen years? Of course
this needs to be aligned with the business strategy. We should not develop IT as a
means of its own but align the development of the IT landscape together with the
planned business developments. In order to do this, IT and business need a holistic
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Fig. 1.4 Differences between town planning and EAM

and long term vision with a common understanding. Where do we want to be in the
future? What will the company look like in the future? Which markets will we serve?
Which products will we offer to the market? Answering these or similar questions
will support making conscious decisions about what IT should look like in future.

Last but not least, the town planner and the enterprise architect have to deal with
heterogeneous parts of the town and also heterogeneous groups of people. A town
can consist of housing areas, industrial areas, shopping areas, infrastructure facilities
like fire and police departments. We have a similar situation for the enterprise
architect. IT landscapes do not only consist of the same kind of software applications
but various types of systems for different purposes. This also includes systems
supporting the management of IT infrastructure, allowing data flow between
applications and workflow management. This situation is quite common in town
planning. You can observe this in German towns very easily. There is something
like a core town, the downtown, which is quite well managed. There is also the
periphery consisting of suburbs around this town. There are smaller towns and
villages serving as housing areas for people working in the city. They also have
their own infrastructure, their own industry and commercial areas. The city and also
the surrounding areas can be seen as subsystems that are managed by individual
parties. A town in the Frankfurt metropolitan area has its own mayor, with its own
by-laws and regulations. We have the same situation in a corporate environment.
An Enterprise Architect might focus on the common core system, allowing certain
functions to have their subsystems which they can manage on their own. Obviously,
it is not independently managed. It needs to be aligned at the corporate level. But
still we can delegate some responsibilities to suburbs or to surrounding subsystems.

Even though we have some commonalities between the town planner and the
Enterprise Architect, there are a couple of differences that we need to keep in mind
(cf. Fig. 1.4).

For many people, IT consists of computer hardware and infrastructure for
networking. But most importantly it provides software applications that are sup-
porting business processes. The issue with software applications is that they are not
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tangible, hence, invisible to humans. We can see the user interface, but we cannot
see the programming logic working in the background. We cannot see on the screen
which other applications they are exchanging data with.

This is a common issue in plenty of software projects (software development,
maintenance or shutting down applications). When building a house you can point
at existing houses or parts of it. People have an elementary understanding about the
physics behind it or you can explain relevant facts very easily. We can only build
the first floor after finishing the ground floor, for example. Otherwise, the whole
structure would collapse. Such kind of dependencies (e.g. one module requires the
finalisation of another) and properties of software systems are not that visible. This
is a risk for many software development projects, especially as people do not know
how to express their requirements properly. The issue is even worse on a corporate
level when you are talking about the systems, but cannot see what those systems are
doing and how they are linked together because it is hidden behind the screen.

The second concern is a little bit subtle but still observable in many companies.
The IT department is usually recognised as just another supporting department and
not considered as a focus area for business management. Setting it up like this
in the corporate organisation might have been reasonable when technology was
rather simple in the past. However, we need to reconsider this as IT is getting more
powerful and penetrating all functional areas of an organisation. This especially
holds true when thinking of companies in which the whole business model is based
on IT or innovative IT systems, even having IT services as a product to be sold on
the market. IT is not only emerging in our daily life but also corporate processes.
We, consequently, can observe a tighter integration between the business and the IT.
But, this distinction is still part of stakeholders’ perception, even though companies
are already about to transform towards being a digital or an e-commerce company.
In order to overcome this gap between business and IT, we need to have a discipline
that is not only—like the town planner—produces nice maps, but one that changes
the mindset of people involved in business decisions.

This last difference is visible in a lot of companies today. There are software
systems available and used by business people, but nobody on the business
side feels responsible for them. Responsibility would include maintenance (i.e.
conducting projects to perform changes), support and funding (e.g. for licenses).
It, furthermore, refers to making decisions on the future of individual software
applications, like its decommissioning if it does no longer provide relevant value.
Making decisions based on business relevance implies an assessment from the
business perspective. In fact, many systems are just handed over to IT so that
they keep them running but there is no business ownership. IT people then need
to drive changes driven by business requirements. Ideally, these should be driven
by business stakeholders. We still have to convince people in business and IT to
understand the relevance of each IT system and then make sure the IT system has
business relevance. We further need clear ownership within the business to take the
responsibility for decisions on this IT system.
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Fig. 1.5 Real world application landscape

1.1.2 Examples

Example 1.1 (Typical Application Landscape) So far, we are only talking
about business IT, the town planner and the software architect. The complexity
behind those decisions to be made by an Enterprise Architect might not be
that clear. Just to give you an impression of the complexity and the size
of a corporate IT, we present the application landscape of a division within
an international forwarding company depicted in Fig. 1.5. The application
landscape contains all software applications that are used during a certain
period of time. The picture is quite dated and, obviously, it is not readable
because we do not intend to reveal restricted material. Just bear in mind that
each of those small boxes represents one IT system or software application.

As stated, it only depicts the applications that have been recognised at this
point of time. Can you guess the number of IT applications shown here? How
many do you think there are? Is it 200, 300, or what number, what would you
guess? There were around 850 known applications when the first iteration of
this map was created. I counted the boxes in Fig. 1.5 and there are around
750 different applications. It does not look like a lot, but it still means a lot
when considering the fact that each box can represent for example one of the
following:

* Enterprise Resource Planning (ERP) system like SAP
* Transport Management System (TMS) for planning and monitoring all
logistics operations

(continued)
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Example 1.1 (continued)
* payroll management system

* finance system for generating and distributing invoices

Each of these can represent a very large IT system with a lot of
complexity—and we are still not seeing the relationships between these.
Those systems are not used in isolation but are working together. There is
data in one application that will also be required by another. Furthermore,
EA is looking at corporate business processes fulfilling an entire order for a
customer. We are not only using one application but the whole workflow is
distributed across various software systems. They encompass activities like
accepting and validating the order, planning its execution, manufacturing the
product, creating the invoice, managing dunning, collecting cash and later
on completing corporate finance tasks. Each of them might be supported by
a different system. Nevertheless, they need to work together so that we can
fulfil a whole order for a customer.

I already emphasised the term known applications. The issue in many
organisations today is, that IT has grown over time and people lost the
overview of all software systems. You cannot simply go to the shop floor
and take an inventory of all machines you recognise. You cannot see software
and, therefore, rely on an existing inventory of software applications. Such
an inventory can be completed by asking people in various organisational
units about software systems they they are using. They will usually provide an
answer, but there is no way of checking whether the information is accurate.
Did they forget a system or is there a system they do not want to mention?
This might happen because stakeholders do not want central IT departments
to know about a particular software system.

In summary, having a picture with a lot of bubbles is only indicating
the complexity with around 750 software applications. Each of them has a
reasonable size, there will be connections between applications. This might
only be the tip of the iceberg of the real corporate IT we currently have.

Example 1.2 (Shadow IT and Reoccurring Issues) When looking at IT in a
company, we can only provide details about the systems we know. But it is
a very common phenomenon that there is something called shadow IT. This
term refers to IT which exists, but is hidden from central (IT) departments
at the corporate level. This happens because individual departments decided
to develop their own IT ignoring that there is a centralised corporate IT
mandatory for everybody. Decision makers in subsidiaries might prefer
control over their own IT instead of depending on a centralised offering.

(continued)
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Example 1.2 (continued)
They implement their own infrastructure and their own software systems. And

these are not communicated within the company for several reasons, like for
example:

* Shadow IT is not following corporate (IT) standards.

* Hidden software applications are often redundant as there are already
corporate standard applications in place.

* Redundant software systems cause additional cost to the whole organisa-
tion.

* Local software systems might violate global compliance rules.

* Unrecognised IT systems impose security risks (especially if they are not
following corporate security guidelines).

Let’s keep in mind that many companies are getting cost sensitive with
respect to their IT. Hence, companies are aiming to switch off systems to
save money. And if shadow IT is creating redundancies those systems will be
decommissioned in order to reduce expenses for corporate IT.

Furthermore, there are systems in use that nobody feels responsible for.
Hence, there is no clear ownership with respect to maintenance and support.

There will also be systems that we are aware of but details are unknown.
Required details include the kind of data being processed in the application.
This can even be quite risky for a company, especially against the background
of data privacy laws that have been established in Europe recently. Companies
need to know about personal data of individuals (related to customers or
to human beings) and which systems are dealing with them. They need to
have an overview of data and applications so that they can ensure that data
of individuals is protected properly. But how can you know this if you do
not know all the systems? How can you do this if for you do not know
details of many systems (including the kind of data processed)? This is one
of the challenges that we can address with EA methods and tools presented in
Chap. 3.

There are further challenges. Sometimes, the issue is not missing details of
the systems, but a missing understanding of its purpose. There, for example,
are systems that are used to maintain data about warehouses even though the
system was originally developed for a completely different purpose. But now
the system is misused to maintain the locations of your warehouses.

There might also be systems with functionality that is obscure or not
known by people. Some old software systems have been developed for a
special purpose but have been found useful for another purpose. Such kind of
application can confuse IT people as they are supporting a different purpose
than they were intended to be used for. Example: An inventory management
system that is no longer used for warehousing but is still required to create
shipping labels for outgoing deliveries.

(continued)
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Fig. 1.6 Situation with unmanaged IT landscape

Example 1.2 (continued)
And last but not least, maintaining a number of legacy applications, which

are outdated without an adequate user interface. Such applications often have
a monolithic architecture and are, therefore, hampering maintenance (e.g.
implementing new requirements or improving the user interface).

Example 1.3 (Merger and Acquisition) Having lost control over corporate I'T
was a key motivator for companies to introduce EA in recent years. You
can imagine a large company, which did not grow organically, but rather by
merger and acquisition. Let’s take a large logistics company as an example.
This company did not exist 20 years ago in its current form. It started with the
CEO of a postal company making the decision:

We want to transform this mail and parcel company into a global logistics group. It
started with the acquisition of various logistics companies from the postal industry
but also businesses from the express, freight forwarding and supply chain industry.
The company is now a global player consisting of several divisions, each of them
focussing on specific logistics services for different industry sectors. It is not an
individual company, but several divisions within a huge corporation consisting of a
lot of companies that have been acquired over the past and integrated in a more or
less effective way. Also the IT of all the acquired and integrated companies needed to

(continued)
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Example 1.3 (continued)
be integrated. With this scenario in mind, we can observe typical issues as mentioned

in Fig. 1.6.

First of all, you don’t see the software systems, perhaps you can see your data centre
(sites hosting server computers) and you can see computers. But you don’t see the
software applications. Consequently, you rely on having documentation including
an inventory of all software systems. But in most cases, there is no documentation
about your IT system. Other if it is available its quality is rather poor. Documentation
is lacking of details and all the different documents look different. You cannot get
the whole picture just based on existing documentation.

Because of mergers and acquisitions we do not only have the effect that we have
a complex landscape. We also have the effect that we maintain a lot of redundant
systems. If the integration between various companies is not done properly, we end
up in a situation like the logistics company, having ...

e ...around 40 systems just for managing payroll
e ...seven different customer relationship management systems
e ...more than 30 booking systems

This creates additional complexity by distributing the same kind of data over
different systems, not having one single representation or one single source of truth
for all data.

You can also observe in this logistics company that decisions on the business
processes have not been made based on business facts, but rather based on the
established software applications. Having an old large legacy system might not be
very flexible with respect to changes. Even if you have new ideas for your IT system,
it is usually hard to impossible to change legacy applications. People tend to adjust
their behaviour (the way how they work in a corporate environment) to the IT system
so that the new process also works with the legacy application. In effect, applications
become the real owners of processes and data in a lot of organisations.
Furthermore, we had individual departments building their own IT applications,
having their own standards, making their own decisions. This caused a rather
uncontrolled growth of IT systems. Such a growth might not only be caused by
merger and acquisition, but also driven by the fact that large organisations consist of
many people with different interests just making decisions on their own.
Governance is a common discipline defining and monitoring measures in order
to comply to given regulations. Inappropriate or missing IT governance will
consequently lead to the symptoms mentioned above. This was the case in the past
of our logistics company. It needed to learn that if you want to have a good IT
to support your business, you need to have a good control on your IT to make
sure that IT decisions are aligned with the business. The consequences that large
organisations face are also present for any kind of company. We have a growing
number of systems and even if the IT budget remains the same, the maintenance
cost for all the legacy applications plus the new applications will grow over time.
And it will grow significantly until we reach the point that the budget cannot cover
the costs any more. This is the main driver for our logistics company to introduce
EA.

In contrast to the initial motivation of this chapter, the logistics group does not only
want to align business and IT. The biggest driver is cost reduction for IT. Of course
not just cost reduction by switching off a lot of IT systems. It requires decisions
about IT that still enable the business to continue. But at the same time it is aiming
at reducing run and development costs in IT.
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Fig. 1.7 Benefits of EAM (overview based on [4])

1.2 Purpose of Enterprise Architecture

The current section will provide an overview on the purpose of EA. There will be
the text book view and also hands-on examples provided by practitioners.

1.2.1 Text Book View

Text books from the EA discipline usually provide an overview on typical purposes
of EAM—also as a motivation. Their authors refer to EAM as a tool to provide
transparency by showing processes and also I'T applications. We can see an overview
of typical purposes in Fig. 1.7. Tools provided by EAM can support decisions on the
business side—including business process optimisation (left side in Fig. 1.7). They
can also support decisions made in solution design, about new software systems or
about changes to existing systems (right-hand side in Fig. 1.7). EA and methods
promise to support cost reduction by optimising business processes, but also by
eliminating redundancy in IT systems, and by supporting faster development of
IT systems. If you have a global overview on your business, EA can provide
visualisations that help you with improving your business. If you understand
your processes and their inefficiencies, then you can improve your processes by
performing business process optimisation. If you understood your processes, then
you can also deliver software solutions that will perform as expected by business.
Textbooks in EA also provide references so we can improve compliance and reduce
risk. And last but not least, proper EAM will enable executing the strategy of the
corporation.



14 1 Introduction

* “Which IT applications do we own?”

* “Where can | find information about my IT application?”

« “Who is using this application?”

* “How can we save money in IT?"

* “Do we really need this new application?”

« “(When) Will adopting this standard help us with saving money?”
* “What is this application used for?”

* “How well are we supporting business?”

« “Which system directly contributes to our strategy?”
+ “What happens if this application fails?”

* “Which systems are dealing with personal data?”

* “Which legal consequences may | face?”

Fig. 1.8 Typical questions for enterprise architects

Do you think that such a kind of list is really helpful in a corporate environment?
Just keep in mind you are in a company and people are facing day to day issues
with operations and with IT. They are doing a lot of overtime work just by solving
current issues. Do you think that you can convince them by promising transparency?
Imagine being a consultant and people are stuck with day-to-day routine and you
tell them that introducing EA will solve issues by having the big picture. Will this
be convincing? Do you think they will immediately tell you that you are hired as
a consultant, provide EAM, and then we have transparency and all our problems
are solved? Just think about it against the background of your own experience you
may have had during internships in companies or by working in companies. Think
of your peers, your colleagues or your boss. Which kind of problems do they face
and which kind of questions would they expect to have answered by an enterprise
architect?

1.2.2 Practictioners’ Perspective

In fact, there is a lot of criticism about the way EAM is currently implemented
in organisations. Practitioners and also academics are challenging the high level
objectives listed in Fig. 1.7. Is this really what we can tell companies to help solve
issues? What we did during a couple of months in 2019 was conducting unstructured
interviews with decision makers and architects from various companies. We asked
them: What are the real questions you have to answer in your organisation? We
know methods and tools to provide transparency on business and IT. But, which
kind of questions are you faced with on a daily basis? Which kind of problems are
you asked to solve by your colleagues? Which of them can you solve by applying
EA methods and tools?

Results of these interviews have been presented at a conference (cf. [5]) and
published as a white paper in [6]. A brief overview of the topics provided by
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practitioners given in Fig. 1.8. In many companies, it is really a challenge, to tell
which applications do we own. In fact from our experience sometimes companies
cannot provide a list showing all software applications. Therefore, EAM, beside all
the holistic optimisation and so on, should at least be capable of providing an IT
inventory including all applications we own. Architects should also be capable of
telling people from where to get more information about individual IT applications.
This might sound trivial, but keeping a software inventory is still a challenge for
large organisations. Let us keep in mind that large companies (also as a result of
merger and acquisitions) are growing over time with plenty of systems. Sometimes
people do not know about each and every system. Hence, we need to start building
a repository. In fact, many EA initiatives started during the past years, started with
collecting data about software applications. Also collecting data about users and
stakeholders of software applications.

After starting an EA initiative, or when having an overview, one of the most
important questions asked by the CIO very often is:

How can we save money? Architecture optimisation is fine. Supporting business is fine. But
my objective is to save money with IT. Please tell me how can I save money with IT

Which also leads to questions like:

There is this application and I did not understand what it is used for. Do we really need it?

And again, here is another question for the Enterprise Architect to come up with
an answer by telling people what this application is doing, what it is supposed to do.

The answer sometimes leads to surprising questions like having a standard
in mind. Decision makers sometimes talk to people in other companies or to
external consultants. They go to conferences and they get information about new
technologies or new standards. They then come back to the company and say

I heard of all these fancy standards and everybody is telling you adopt this, and then you
will have better business. If I adopt this standard, will this help me with saving money and
by when? I don’t want to wait for ages. I need to provide results within the next period—by
the end of next year I need to show savings.

Another trivial question addresses the functionality implemented by an appli-
cation. We do not only need to know who is using it, but also what it is doing.
If we know what the application is doing we also need to understand how well
it is supporting business processes. If we provided evidence that applications are
required, we also need to document its degree of usefulness. In the situation of
saving cost by eliminating redundant applications (i.e. implementing the same
functionality), an enterprise architect needs to chose the one supporting the business
in the best way. The other ones can be subject to being shut down.

There are also a few topics relating to the strategy and also to issues explained
in Example 1.2 on page 9. An enterprise architect needs to know the corporate
strategy and make sure that IT is contributing to it. This can only be done if the
strategy and the contribution of applications to the strategy are documented in a
proper way. Strategy, corporate objectives, Key Performance Indicators (KPI) need
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to be described and applications need to be linked to them. We will elaborate on this
one in Chaps. 2 and 3.

There are also some questions concerning what-if-scenarios (Example: “What
happens, if a certain application fails?”). It is a horror scenario in many companies
if the central business operations system fails or crashes. Critical business processes
cannot be supported any more. Imagine in a parcel logistics company a failure in
the central sorting system and parcels cannot be sorted and delivered any more.
Customers will not be very happy. The relevance of each application is determined
by the business processes that are supported by it. If one has to make a decision
which application is more important, an impact analysis is necessary.

According to data protection laws, companies have to protect data of individuals
(i.e. protecting personal information). Before doing this, you need to know which
systems are dealing with such kind of data. This seems to be a trivial question,
especially in a small company with only a few systems. But let us keep in mind that
we have a couple of hundred even more than 1000 systems and then answering this
question is not that easy. Executives and stakeholders are usually driven by their own
interests. People also need to consider legal consequences of violating compliance
rules.

The list in Fig. 1.7 is only a fraction of the topics that have been provided by
executives and enterprise architects as typical questions. The entire list is provided
in [6] which is still a living document. It will be extended over time and we will also
provide a survey getting more information about which of those questions are more
relevant compared to others.

1.2.3 Relevance of purpose

Why is the notion of the benefit and the problems to be solved so important?
Whenever we introduce a new methodology, it needs to provide benefits to the
organisation and the same holds true for EA. If we introduce EA, we need people
doing it (i.e. an EAM organisation). They would start collecting data and, therefore,
involving further resources (e.g. other staff members).

The working mode of an enterprise architect! is depicted in Fig. 1.9. Work starts
with collecting information about information technology (e.g. infrastructure and
software applications) and business-related artefacts (e.g. processes and products).
They store it in a dedicated database called a repository with EA data. Any kind
of information will be collected here and updated over time. Enterprise architects
will create visualisations for decision makers based on this repository—called
viewpoints. You can think of a manager in a company, who might not be interested
in doing queries in a database and then seeing a lot of cryptic data. They rather
prefer to have (graphical) visualisations that help them addressing their concerns.

The diagram has been created based on a similar discussion in [4, pp. 35] and [7, pp. 5].
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Fig. 1.9 Visualising business and IT in order to address concerns

Example concerns

Coat m Which are the most expensive IT applications?
/ m Where are we using redundant applications?

Quality = Which business processes are not (adequately) supported by IT applications?

= |n which extent are we using out-dated technology?

Risk / ', = Which business is affected if application X fails?

Compliance f,-‘ m Which systems share sensitive data with others?
\

o \ ® Which systems are affected if we want to go for e-commerce?

rate )
ay / = Should we buy standard software or develop our own system?

Fig. 1.10 Example concerns in EAM

Stakeholder concerns are the driving factor for all work done by an enterprise
architect. We already discussed those concerns in the context of the purpose of EA
in the previous Sect. 1.2. Whatever question we had in Fig. 1.7 on page 13 also
represents a stakeholder concern. The visualisation of the architecture of the IT and
the processes of the organisation can be used to address those concerns. And this
visualisation is usually created out of the repository all the data collected by the
Enterprise Architect.Throughout the course we will get more details about which
kind of data will be collected, which visualisations will have to be generated and
how can it help a company or a stakeholder to make the company better.

A general overview on typical concerns from corporate stakeholders is shown in
Fig. 1.10. They address effectiveness (quality of results), efficiency (cost reduction)
and compliance at an operational level. They are complemented by strategic con-
cerns from an IT perspective. These concerns will be discussed in a more detailed
way in Sect. 4.1. The next section will introduce some common visualisations so
that you get an impression of how architecture can be documented.
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Fig. 1.11 Enterprise architecture—Three schools

1.3 Enterprise Architecture and Visualisation

Previous sections are presenting the motivation for EA from a rather practical point
of view. We were discussing aspects like typical problems to be solved with EA
and issues to be addressed. This section will now shift our attention to the academic
perspective by providing a definition and references to research. There will also be
some example diagrams for showing how (enterprise) architecture can be visualised.

1.3.1 Three Schools

James LaPalme and co-authors performed a literature review to check how people
interpret the notion of the EA discipline and EAM [8]. They identified three different
directions which they call school of enterprise architecture as depicted in Fig. 1.11.

The first one, enterprise IT architecting, addresses aspects such as supporting IT
planning and cost reduction. We already discussed these topics in previous sections.
It includes enabling the enterprise strategy and business processes. They describe it
by a metaphor that enterprise IT architecting provides the glue between the business
and IT. This correlates very much with the notion of business-IT alignment.

A further interpretation is called enterprise integrating by LaPalme et al. It does
not only have a focus on how IT can support business, but also, how EA methods can
effectively implement the enterprise strategy and IT strategy. Enterprise integration
supports setting up the organisation and implementing business processes. It aims to
ensure that the whole organisation is achieving common objectives and a consistent
implementation of measures on an operational level in order to follow the corporate
strategy. This interpretation refers to being the link between strategy and execution.
Please note that it is not only about IT operations. It is about any kind of execution,
including workflows, business processes, and activities. Hence, this notion is quite
broader than enterprise IT architecting.
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The third school of EA is some kind of visionary interpretation. It refers to
driving innovations within a company by EA methods and tools. Instead of just
performing changes or adopting a given strategy, Enterprise Ecological Adaption
represents the driver for evolving into a new company or business model in the
future. This idea is quite appealing as the environment and markets will change over
time. Adopting to a new situation and reacting to changing requirements should be
one of the core competences of an organisation.

These three schools provide a summary of how the authors perceive EA based
on existing publications during that time. It does not provide any methods or tools
but just an overview on how the term can be interpreted. In the course of this book,
we will remain with the first interpretation, enterprise IT architecting. We will focus
on dedicated methods that can help us to describe the relationship between business
and IT and also help us with the analysis of the quality of IT support for the business
(i.e. business-IT alignment).

The other two schools, enterprise integrating and enterprise ecological adapta-
tion, are not wrong, but they are more high-level, sometimes even visionary. They
are looking at the organisation from a very high level and it will be hard to provide
concrete methods and tools. Having a holistic scope will make them quite abstract.
They also overlap with existing disciplines like business process management,
enterprise modelling, and others that promise similar benefits. Nevertheless, we will
sometimes also look at benefits provided by EA beyond business-IT alignment. IT
does not only have the potential for being an enabler or providing a translation
between business and IT. EA can also drive a coherent business (including IT)
or even create new business models. When thinking of digital firms or company
providing digital services, we will not even see the distinction between business
and IT (at least in the organisation. Therefore, we will also partially address aspects
from the enterprise integration meaning deriving a proper execution of the corporate
strategy.

1.3.2 Definition of Enterprise Architecture

Let’s start with the definition of EA that will be relevant for this book (Defini-
tion 1.1). As we saw on the paper published by James LaPalme and others, there
are different interpretations. When reading various books or papers about EAM,
you might see different ones.” Definition 1.1 distils the essence of other definitions.

Definition 1.1 (Enterprise Architecture) Enterprise Architecture (EA) is the
representation of an organisation’s IT landscape (structure and behaviour) together
with its business environment. EA incorporates the current use of IT in the

2A systematic literature review on definitions for EAM can be found in [9]. Further definitions are
given for example in [10, p. 24] and [2, p. 3].
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Fig. 1.12 Example: Applications and data flows

organisation (as-is), a vision for future IT support (to-be) as well as a roadmap
describing the transition from as-is to to-be.

An EA is the representation of an organisation’s IT landscape, together with a
business environment. We will not only consider IT, but always incorporate IT in
the context of its corporate environment. The notion of IT will encompass structure
(e.g. systems and their relationships) and behaviour (functionality implemented
by software applications). How do the various systems interact? How are they
integrated? And how will all of this provide benefit for the business?

Established methods and initiatives aim at understanding, how does the IT
landscape look today. They also support analysis and decision making concerning
the future architecture. Where can we reduce costs? Where can we save money?
Where do we need new systems for having a new product we want to serve? If,
for example, a logistics company delivering letters and parcels also wants to deliver
bulk freight, they might need a new system managing the transportation of bulk
freight. This needs to be done differently from mail and parcels deliveries and will
also require a new software application. In general, business strategy, new products
and to-be processes will influence decision about the future IT landscape. When
having the as-is picture as well as the to be architecture, we also need a plan for
transforming from the as-is to the to-be. This plan will be further called road map.
The road map is supposed to be a plan containing of certain steps, initiatives and
activities that need to be conducted in order to achieve the to-be architecture in the
future.

1.3.3 Example Visualisations for Enterprise Architecture

Leaving the abstract definition behind for a moment, let us now look at driving
decisions for IT against the business background. We already discussed one of the
most important tools of the architects for visualisations: maps. Let us get a grip on
the notion of map by just looking at a few examples. Which kinds of maps are used
in today’s EA initiatives?
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Fig. 1.13 Example: Applications in their business context

There is an example showing four software systems in Fig. 1.12. The arrows
between those systems indicate data flowing from one system to the other. sales-
force.com, for example is a Customer Relationship Management (CRM) software,
maintaining customer data and providing it to Kewill TMS (a Transport Manage-
ment System) and to our customer service system, called Service Max. Order data
is transferred from the transport management system to the financial system—in this
case, SAP ERP—and to the customer service system. SAP ERP will then generate
and manage invoices based on order and transmit them to the customer service
application. Customer service employees will then have all the information required
for handling customer requests (e.g. invoice dispute). It is a very simple example.
Obviously, it consists of only four systems, which is much less than the 750 or even
more than 1000 systems that are common in large enterprises. However, the example
should just provide an impression of which kind of information can be represented
on an EA map.

Another popular visualisation in EA is assigning systems to organisational units
as given in Fig. 1.13. It describes which organisational unit is using which system.
In this case, we have, various software applications: salesforce.com again, Oracle
Order Management (OM), Scheduler+ (a scheduling system) and others. The exam-
ple is also showing three different organisational units of our companies, represented
by grey columns. We have the global head quarter using four applications. It
also shows applications used by a subsidiary in Europe using. And we have an
organisation in the Asia-Pacific regions (short AsPac) also using several systems.
We cannot see what those systems are used for. We can only describe which
organisational unit is using which software system by just placing the application
within the organisational unit.

Another frequently used visualisation is a map showing individual process steps
together with software applications required for their execution (Fig. 1.14). In this
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Negotiate offer Execute order Collect cash pandie
complaint

salesforce.com Oracle OM SAP ERP ServiceMax
MS Word Kewill TMS salesforce.com
Scheduler+

Fig. 1.14 Example: Applications supporting processes

case, we have a complete order management process, which starts with negotiating
an offer with the customer. Such an offer can, for example, refer to a car having a
certain configuration (e.g. engine, car, extras). This is some sales activity leading to
executing the order after the customer made the final decision on accepting the offer.
Data can then be provided to the manufacturing department, which will produce the
car and deliver it to the customer (as part of Execute order). After delivering the
car to the customer, he/she will have to pay for it (an amount agreed upon during
negotiating the offer). This will be performed in the Collect cash process step. And
in case there is any issue with the car, he might come to our office and complain
about it. It might, for example, not work or it is too noisy or it is not as fast as
expected. In essence, there might be complaints by the customer that need to be
handled in the last process step..

A similar kind of process may exist in any kind of industry. Another example
would be the logistics industry: It starts with having a customer asking for the
transportation of a huge amount of cars, or transportation of live horses that need to
be delivered to a competition somewhere in another country. The logistics company
can provide an offer for this transportation by using data from the CRM system and
creating the offer using Microsoft Word (cf. Fig. 1.14). When the customer decides
yes, I want you to move my horses from Germany to Australia for the race, then we
can execute the order using the Oracle Order Management system. The company
also uses the Kerwill transport management system for planning the transportation,
for booking flights with airlines, which will then transport the horses. Additional
timing and scheduling will be performed with Scheduler+ as shown in Fig. 1.14.
Furthermore, the company can use other systems like SAP ERP system for all the
financial aspects and as we can see here two different systems for customer service
(e.g. handling complaints). Let us also keep in mind here that it is just a small
example for illustration purposes—showing concepts and typical representation. Of
course, a real map in a corporate environment is much larger. We should always
keep in mind a typical corporation has a couple of hundred or even more than 1000
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Fig. 1.15 Example: Combined viewpoint

applications (as shown in Fig. 1.5 on page 8), business processes are larger and have
more detailed steps. We will usually have much more information. Drawing it in
PowerPoint is good for showing the concept as we are doing here. But we will need
a dedicated tool for analysing real world EA.

The examples presented so far are each focusing on a single aspect. We can
also combine different views as shown in Fig. 1.15. Figure 1.14 is showing process
steps for the corresponding IT applications. Figure 1.13 shows IT applications
used by different organisations. Figure 1.7 combines the two viewpoints into
a new visualisation: Showing systems per organisational unit, which represent
regions here. And then showing which system is supporting which step in each
organisational unit.

The examples provided in the section at hand are just meant to give an
impression on simple visualisations used in EA. We will discuss further viewpoints
in subsequent sections. There are also more examples in available publications like
for example [11]. After now having some idea of what EA means, we will now have
a look at what managing an EA is about.

1.4 Enterprise Architecture Management (EAM)

The previous sections provide a brief overview on EA and its visualisation. They
addressed questions like: How can we describe business and IT? The examples are
just meant to provide a short introduction and there will be more visualisations in
subsequent chapters.
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Year 2019 — 2020 — 2021
Region
Oracle OM Oracle OM Oracle OM
Global (HQ)
Scheduler+
Europe Kewill TMS Kewill TMS Oracle OM
ASPAC Oracle OM Oracle OM Oracle OM

Fig. 1.16 Example: Roadmap

1.4.1 Definition of EAM

Before going into detail with method and tools, we also need to define the notion
of EAM (cf. Definition 1.2). We characterised EA as a representation of the IT
landscape and its business context, including time. We also need to consider changes
in EA as we have an as-is state and want to develop it into an optimised architecture
(to-be). This is exactly provided by EAM, which is a structured approach for
establishing EA and maintaining the maps showing the business and applications
landscapes. EAM is further aligning IT with corporate objectives defined by
the business. EAM also provides methods and organisational structures and best
practises that help us with introducing and performing EA activities in a corporate
environment.

Definition 1.2 (Enterprise Architecture Management) Enterprise Architecture
Management (EAM) is a structured approach for establishing, maintaining and
using EA in order to align IT with corporate objectives. EAM defines methods and
an organisational structure for enabling EA activities.

1.4.2 Roadmaps for Visualising Transformations

What does it mean, performing a change in the context of EAM? Again, we have
a small example showing how we can describe the evolution of our application
landscape over time in Fig. 1.16. Please note, we are using the same organisational
units on the left-hand side as we did in previous examples in Sect. 1.3 (corporate
headquarters, the European subsidiary, and also the Asia-Pacific organisation). Each
of them is using its own set of software applications.
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We can see a lot of different applications used perhaps for the same purpose in
Fig. 1.16. Global HQ is using Oracle Order Management and Scheduler Plus. The
Europe organisation is using a completely different system, called Kewill TMS,
and the Asia-Pacific region is using Oracle Order Management (same as Global
HQ). Let us now consider the fact that, IT people at EAM will focus on eliminating
redundancies (i.e. saving money).

One might have made the decision that we need to reduce the amount of systems.
And those two systems, Oracle Scheduler and Kewill TMS, are providing the same
functionality. In addition to that, we want to get rid of Scheduler+ by end of next
year. As the ASPAC organisation can only work with Oracle Order Management, it
should also be possible to use only Oracle in the global headquarters. Consequently,
Scheduler+ will be phased out (i.e. shut off). People might recognise during
further analysis that Kewill TMS and Oracle are doing pretty much the same. We
should, consequently, decommission Kewill TMS and replace it by Oracle Order
Management in Europe. By the end of the year 2021, we will have only one system
supporting order management globally. Oracle OMS will be the standard system
within the organisation.

Why this example in Fig. 1.16? First of all, this is a typical representation
showing how those kinds of changes are documented. It is providing a time frame
for changes (years 2019 until 2021) and the changes that are planned to be conducted
during that time. The example is also showing typical changes like

 climinating a software application (Scheduler)
* replacing one application (Kewill TMS) by another (Oracle OMS)

There are more kinds of changes that may be triggered as a result of EA analysis.
They will be explained in the course of EA analysis in Chap. 4 and when explaning
the role of an enterprise architect in Chap. 5.

Another example for documenting changes on corporate IT is provided in
Figs. 1.17 and 1.18. A roadmap showing the transition from as-is to to-be does not
necessarily have to be documented by one map only but can also span several maps.
We can have different maps documenting a change—so starting with the map we
have already seen previously for showing which process step is supported by which
IT application (Fig. 1.17). Based on this view, we might consider changes in order
to optimise our landscape and derive an ideal to-be state as depicted in Fig. 1.18.
Starting with a dedicated as-is map helps with focusing on understanding current
inefficiencies and, therefore, optimisation potential.

Changes can then be documented by shifting the lens towards a to-be view as
in Fig. 1.18. We should try to get rid of certain systems by 2020, like stating we
don’t want to write each and every offer using Microsoft Word. We want it to
be generated on Salesforce.com. We are also owning two software applications
for complaint handling. Why are we providing redundant systems for customer
relationship management? Salesforce.com can also be used for the same purpose.
Somebody made the decision that, by 2020, we want to switch off MS Word and
ServiceMax in our to-be architecture.
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Fig. 1.17 Example: As-is as starting point for transition
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Scheduler+

Fig. 1.18 Example: To-be as objective for transition

A roadmap can generally consist of at least two maps, showing the as-is and the
to-be architecture as provided in Figs. 1.17 and 1.18. More complex roadmaps may
span all changes over several maps, showing transformations over a period of time.

1.4.3 EAM and Related Disciplines

We are about to end this Chap. 1 and should have some basic understanding of EA
and EAM. We should not forget about the fact that EAM is not a universal discipline
for managing a company and solving all problems. We already know a couple of
other management disciplines already being implemented in companies (Fig. 1.19)
which are subject to academic research.

We have the discipline of project portfolio management. Companies are not
only conducting projects, but having many projects that have interdependencies, and
we need to make a decision about which projects we want to execute now, and in
which order. And also, the technical discipline of IT infrastructure management.
Even though EAM always promises to be a holistic approach, it is not meant to
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Fig. 1.19 EAM related to other disciplines (based on a figure in [12, p. 36])

replace all the other disciplines. To be more precise, for EAM, we need input
from the strategic planning. Strategic planning still provides methods and tools
for analysing the company, the context, markets, and so on, or making conscious
decisions about, how do we want to act in the future, which will then be the input
for EAM.

EAM is dealing with IT and software applications. This will have an impact on
how to manage the IT infrastructure. IT infrastructure management is not part of
EAM. It still has a couple of aspects in addition to what we will discuss in the
course of EAM. Nevertheless, there is a huge overlap. And the same holds true
for project portfolio management. We already mentioned potential changes that are
performed on the corporate application landscape. We can introduce new software
systems, switch off legacy systems that are not used anymore. We can change
existing systems with respect to new requirements, or merge individual software
applications into one system. Each change needs to be conducted within a project.
And as EAM is rather having the holistic view, it is not only one project being
triggered by EAM, but a portfolio of projects, which will use methods and tools
also from project portfolio management. Therefore, it is not one toolset being used
for managing a company. EAM coexists with others and will help with aligning
business and IT properly as well as providing information and decisions that can
help the other disciplines.

1.4.4 Architectural Layers

Defining architectural layers is a common concept that is part of each and every
method, or part of each and every EA framework. It is driven by the principle divide
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Fig. 1.20 Common enterprise architecture layers

and conquer, not having the architecture as a whole. But rather cutting the entire
view into several layers or into several points of views.

We will use a very simple distinction of layers in our text book and it is shown
in Fig. 1.20. There is one layer called the business architecture (or also business
layer). It contains all details and fragments that describe the business. We can use,
for example, business processes, the strategy, KPI, objectives, goals for describing
the business environment. We will cover this topic in the following Chap. 2. The
term business architecture is often used by enterprise architects when they refer to
their knowledge about the business.

Below the business architecture is the application architecture (or application
layer). The application architecture consists of all software applications that are
used and maintained by an organisation. It also includes data within the applications,
data flows and interfaces between applications. Real world application landscapes
tend to grow very large. All of this will be covered by the notion of application
architecture in Chap. 3.

Separate from the top two layers is a third layer called fechnology architecture
(technology layer). Technology architecture encapsulates all hardware and IT
infrastructure (like networks, data centres, location where we need to establish and
maintain IT). It is representing a very technical perspective.

Classical EA frameworks can have even more layers and a more complex way
for arranging them. For our purpose such an easy layering making the distinction
between business and applications and then also providing IT technology in addition
is quite sufficient.

We will not elaborate on technology architecture, IT infrastructure and we will
not discuss IT service management or any related topic. This book basically focuses
on

* How can we describe the business architecture as the top layer of Fig. 1.20?
(Chap. 2)
* How can we describe the application architecture? (Chap. 3)
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* How do we link applications to business-related concepts (i.e. relationships
between business and application architecture)? (Chap. 4)

* And how can we drive changes on the application architecture for the future?
(Chap. 5)

1.5 Further Reading

We finish this chapter with an overview on existing publications that are worth
reading. First of all, there is one textbook published by a Dutch guy with the last
name Op’t Land and co-authors (cf. [4]). Even though it is quite old they provide
a good overview on frameworks. Also on the organisational aspect of and also the
question, how can we create value by applying EA?

As we saw on the slides the value they are promising is rather high level.
Like providing transparency, we can reduce risk, we would save costs. Real world
enterprise architects have quite more hands on questions (cf. [5]). We collected
them in documents that will be provided as supplementary material in [6]. There
are further reviews like the one published by Lindstrom et al. in [13].

We also have to look at the theory behind EA—also looking at what researchers
are publishing about this one. One prominent paper is published by James Lapalme
and co-authors called Three Schools of Thought on Enterprise Architecture [8]. One
of those schools is having a focus on enterprise IT architecting but there are also
wider views up to how EA being the innovator or the driver for innovations within
a company.

There are also a couple of publications on the definition of the term enterprise
architecture. Saint-Louis and co-authors provide a systematic literature review in
[9].

There are a couple of books available at the moment who are criticising the
classical EAM approach with being on high level a lot of documentation also
suggesting we need to incorporate more agile and lean techniques. One of them is
published by Bente and two co-authors (cf. [12]). The three of them are consultants
with Tata consultancy and developing their own methodology for the start for
understanding what is EA being used for. It is a good introductory reading. We
will reiterate the same book later on in the book when talking about setting up an
organisation for EAM.

And last but not least, there is a book published and authored by an Australian
guy with the last name Kotusev (cf. [14]). He is also located in Melbourne and
provided some textbook with an overview on typical visualisations being used in
EAM. This book is some kind of a recommendation for everybody who wants to
see which different kinds of maps are being used. Of course, we will present and
discuss further views in the following chapters of the book. We started already with
some simple examples. But there is more to come ...
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1.6 Summary

That’s it so far for the first chapter. During the introduction to EA, we started with
describing why is EA different from system or software architecture. We are not
only thinking of individual software applications, but of the IT landscape as a whole.
We had the metaphor of the town planner, compared to the architect creating an
individual house. We then looked at how is EA beneficial for us and which kinds
of problems can we solve with applying EA methods and tools by having some
definitions—providing definitions on how we see the notion of EA and also having
some typical maps of visualisations to be used by enterprise architects. It was not
meant to be a complete overview, but just having some typical examples, just for
making the theoretical part a little bit more visual.

Understanding Business Architecture

Fig. 1.21 Following next: Understanding business architecture

In the next section, we will have a closer look at understanding business
architecture as depicted in Fig. 1.21. At the end of this section, we introduce the
distinction between business architecture and application architecture. The two of
them will be further looked at in the following Chaps. 2 and 3. The next one will
focus on the business architecture, by covering the following topics:

* Are business processes the best way for aligning business and IT?

* What are business capabilities and how can they be used for deriving an
application landscape?

e Which further concepts exist on business architecture?
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1.7 Exercises

Exercise 1.1 (Legacy Systems) Please, answer the following questions using your
own words:

1. What is a legacy system? You can look up the term in the literature.

2. Which are common problems associated with legacy systems? Try to find some
in publications on legacy applications (i.e. software, system).

3. Why are legacy systems still in use? You can investigate for reasons in publica-
tions on the topic or also mention some from your own experience.

Exercise 1.2 (Your Experience) Consider a company or organisation you already
know (like current/past employer, internship or business partner). Please, summarise
your experience with respect to the following questions:

1. How well do IT people know business processes of that company?
2. How do business and IT people collaborate?
3. Is IT contributing to the business model of the company?

Exercise 1.3 (Purpose of EAM) Download the following document [5] from your
library and read it carefully. Which of the topics listed there are relevant from your
experience?

Exercise 1.4 (Digital Enterprise) Identify at least three companies who trans-
formed their business model from classical products into a digital service offering.
How does the separation between business and IT influence a company’s capability
with respect to a digital service offering?

Exercise 1.5 (Start-Up) Bob founded a company based on venture capital. He
needs to set up IT for key corporate functions.

1. Which drivers are influencing the IT?
2. Which challenges might Bob need to be aware of?

Exercise 1.6 (Merger/Acquisition) A big company CA bought the main competi-
tor CB. Information technology of CA and CB needs to be integrated.

1. Which challenges need to be addressed?
2. How should the IT look like ideally?

Exercise 1.7 (Business Context) How can we describe or visualize the following
business concepts?

» Strategy, objectives and KPI
* Business processes

* Organisation and resources
* Software systems and data

* Cost an benefits

* Risk and mitigation actions
e Compliance rules
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Choose at least three from the list above and provide examples on how to visualise
or describe them.
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Chapter 2 )
Understanding Business Architecture Sheghie

The previous Chap. 1 introduced the definitions for EA (Definition 1.1 on page 19)
as well as EAM (Definition 1.2 on page 24). It also discussed why such a discipline
like EA is required (Sect. 1.2) and how it relates to other established disciplines (an
overview is provided in Fig. 1.19 on page 27).

We already had talked about that EA is usually divided into several layers
(depicted in Fig. 1.20 on page 28). The top one is called business architecture and
will be subject of the current section. Subsequent chapters will then deal with further
architectural layers, like the application architecture. We will talk about analysing
EA throughout the book, and how to manage an EA. But now, let’s have a look at
business architecture.

Learning Objectives

After completing this chapter, you will be able to ...

» ...explain the difference between business processes and capabilities
e ...create a business capability map

e ...identify relevant business objects

e ...provide an overview on business architecture concept

The learning objectives for these sections are as follows. After carefully studying
this chapter, you should be capable of explaining the difference between business
processes and business capabilities. The concept of business processes is briefly
explained in Sect. 2.1 together with its limitations with respect to EAM.

The notion of business capabilities is explained in Sect. 2.2. You will learn about
their differences to business processes based on hands-on examples. You will be
capable of explaining the difference to other people like, in the future, your boss or
your peers. You will also learn how to create a business capability map for a given
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Business process

2 Understanding Business Architecture

Process map

Business processes are a means for
structuring (work) activities in an
organisation

The execution of a business process
+ Takes time (start and end)

+ Requires resources

+ Occurs in a business context

+ Is associated with cost

Process maps document business
processes for communicating them
among stakeholders

Process maps usually foster

+ Transparency by documenting flows
+ Business process management

+ Process improvement

+ Operationalisation (automation)

Fig. 2.1 Business process and process map

organisation. Imagine being a consultant that defines the capability map for a client.
You can even imagine creating it for your current or future employer.

Next learning objective deals with identifying business objects for a given
enterprise (cf. Sect. 2.3). Last but not least, there are many more concepts in
business architecture, more than we will discuss in Sect. 2.4. We will provide
an overview with a brief explanation of each, and you should be capable of
summarising them to anybody else who will ask you in your future.

2.1 Business Process

Let us start with the concept of business processes. This textbook is not supposed
to substitute a dedicated course on business process management, but provides a
brief introduction to the notion of business processes. Later on, there will be an
overview on how business processes relate to further concepts being used in business
architecture.

A business process represents a series of activities that happen in an organisation
or in a company (cf. Fig. 2.1). It takes time for execution, hence, it has a given
start and end time. It is usually requiring resources for executing, i.e. people doing
some piece of work, or machines used by people. Fully automated processes just
requires machines (including computers) and no human actor. We can find processes
anywhere, even outside companies in our personal environment. We will have a
narrow view on business processes within this textbook: business processes are
happening in a business context. Therefore, the execution of business processes is
associated with costs. Whenever people are talking about business processes, and
especially business process optimization, they are thinking of, how to save money.
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2.1.1 Business Process Maps

We would like to have a clear distinction between a business process and its
description. When using the term business process, we are referring to the actual
work that is done in a company. Besides of this, the term process map stands for the
(sometimes graphical) description of a process. You might have worked with process
maps already or seen them in text books on business process modelling.! You might
have seen them during an internship or any other work experience. They are also
part of the definition how people should do their work in some organisations.

There is a clear distinction between the business process and the process map.
The business process only refers to the actual work and is usually not visible. While
looking at a shop floor in a company, you can see machines, busy people or material
lying around. But you cannot see the processes themselves while they are happening
there. Therefore, people are making drawings describing the process and this is what
we call the process map. The purpose of the process map is its description so that
other people—who don’t know the process—can understand it. They can follow it
like a step-by-step instruction about what to do.

Business process maps are also used for a corporate business process manage-
ment, as you can only manage what you understand. And for understanding, you
need some documentation which is provided on the map. One special aspect in
business process management is, process improvement. Managing processes does
not only mean making sure they are running, but also making sure that we are
getting better with our processes over time. Process maps can also be used as a
prescription for process automation. This will be supported by so called business
process management systems (BPMS) or also referred to as workflow management
system(WEMS). They require a formal description of the process and can then
manage and control the execution of business processes automatically.

Business processes can be characterised by the properties provided in Fig. 2.2.
First of all, the business process usually represents a transformation. It is not some
work that is done without any reason or outcome. It always focuses on creating a
result, and this result should provide a value for customers. It also requires an input.
When creating a car, for example, we have the car as an output. Which also provides
some value add for the customer, the person buying the car. And for producing it,
the company requires materials and prefabricated parts that will then be assembled.

When dealing with business processes, and especially when keeping in mind that
we want to improve processes, we are not looking at projects that only happen once
but rather at activities that will be repeated over time very much in the same way.
You can imagine drawing a business process map does not make much sense for a
process that has been executed once and will never be executed again. It only makes
sense if we are describing something that will also be useful in the future.

Business process modelling is for example explained in [1]. We will use the term business process
map and business process model as synonyms throughout this book.
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General aspects of a business process
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Fig. 2.2 Properties of a business process

Real life business processes usually be of some complexity. The complexity is
often not visible, because there are many decisions to be made within the process.

Example 2.1 (Decision in Process Flow) An e-commerce company receives
orders from their customers. Each order needs to be validated whether it is
complete and can be executed. This can result in either accepting or rejecting
the order.

Many decisions within a business process might lead to a complex control flow.
Depending on decisions, one step might be done or the other. We have resources
being involved. We have people being involved. We have customers and other
stakeholders with certain expectations, which increases the complexity of a business
process.

A business process is not just a means on its own but needs to fit to the corporate
strategy. The car manufacturing business process only makes sense if this is part of
our corporate strategy. Producing cars is not that relevant for a logistic company,
because their strategy deals with managing and delivering parcels to its customers
(i.e. it is different from the one of a car manufacturer). They are using cars, so
therefore, they will focus on business process that will support their parcel strategy.

Those, who are familiar with business processes should already know some
visualisations (i.e. business process models). Around the world, there are many
different ways how to describe a business process. You can describe it with a text.
You can describe it with a dedicated tool. There are standardised languages for
describing. But you can also use presentation slides for putting process symbols
one after the other.
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Fig. 2.3 End-to-end (E2E) process

2.1.2 End-to-End Business Process

There is a special notion of business processes and also business process maps that
got quite popular, the so-called end-to-end processes (short: E2E process) or the
end-to-end process view. Figure 2.3 shows an abstract example of an end-to-end
process. An E2E process is always started by a trigger. It does not only have a time
when it is started but also some event that is relevant for triggering the execution
of the process. Each end-to-end process description covers any step that is required
for achieving the result. In general, when creating such process maps, the basic idea
is to have a customer-centric view. The execution is triggered by a customer—for
example by placing an order. The customer is interested in getting the final result
(i.e. the goods ordered). The process then covers all steps from taking the order, the
order being executed, the product being delivered, and the order being paid by the
customer. He does not have an interest in paying but this is part of the contract.

Whenever people are dealing with end-to-end processes, they will ask the
following questions first:

. Who is the customer?

. What is the result expected by the customer?

. How will the process be triggered (by the customer)?

. What are the major steps to be executed from trigger to result?

AW N =

The basic idea sounds easy, but many people still struggle with implementing
processes end-to-end. Many companies have processes in place which have not
been implemented by E2E principles. For sure, companies are providing products
to customers. But especially large organisations have a lot of legacy processes that
evolved over time following different or even no consistent principles. They appear
as fragments without a clear customer perspective. There might be processes just
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for individual departments or functions, but not optimising the whole value-adding
chain from trigger to result. The execution of an order then requires the involvement
of different parties and usually also several departments working together.

Example 2.2 (Departments in Order Processing) Executing a customer order
might involve the following organisation units:

* Customer service for taking and validating a new order

* Operations for planning and scheduling the order execution
* Manufacturing for creating the final product

* Logistics for shipping the product to the customer

» Finance for doing invoicing and cash collection

These would be individual processes in a classical organisation (focus on
division of labour). The E2E view fosters focussing on the value-add across
the processes listed above.

Boundaries between departments usually hamper the execution of such a cross-
functional business process. Individual departments just focus on their share of the
work. That kind of division of labour also leads to local optimisation of individual
process steps (owned by a department) instead of aiming at an overall optimisation.
There is a shift in mindset with the end-to-end processes as people recognise that it
is not only about your individual piece of work. It is all about the whole end-to-end
process for the customer. And we need to make sure that we aim at optimising the
whole process—even across departments.

As with any business process, the value-add is usually associated with the
final result. Consequently, each steps of an E2E process needs to be value-adding
by providing some value towards the final result. Non-value adding steps are
not productive and, therefore, can be regarded as waste.2 It can be observed in
many process workshops during the past decades that people are not aware of the
inefficiencies of their own work. We are talking about operations people who are
executing the processes. Their heads are full with all the exceptions, with all the
exception handling, with workarounds, what needs to be done if something goes
wrong. This happens because there is no end-to-end process design and people are
only focusing on their little piece of work. Many processes exist because they have
been established many years ago and people are still executing them in the old-
fashioned way.

2Eliminating waste is one of the key principles in Lean process management (cf. [2]). It aims at
optimising processes by eliminating any non-value-adding activity.
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E2E process Classical view
@ Contact-to-Contract Marketing, sales and contract negotiation
@ Order-to-Cash Order fulfilment and cash collection
@ Request-to-Close Customer service, request handling
@ Concept-to-Product Product and service development
@ Requirement-to-Pay Purchasing and payment handling
@ Strategy-to-Value > Strategic planning and management

Fig. 2.4 Typical end-to-end processes

It is important to focus on the value-add during end-to-end process design. We
call this the happy path, because it is omitting exceptions in the beginning, making
sure that the whole process is stable. Examples for those exceptions are:

* missing information
 defective part
* resource unavailable

People in today’s processes often spend a lot of time with handling those issues—
sometimes using inefficient workarounds. Starting with a clear end-to-end process
design can also help with avoiding those exceptions instead of handling them (e.g.
improving data quality from the beginning). This will prevent the team for defining
and executing failure handling procedures but having a process with built-in quality
assurance.

Business processes and also end-to-end processes are not carved in stone. You do
not just define them once, and then they will exist forever. Business processes need
to be adapted continuously as there will be constant change. Customer expectations
are changing. Competition is changing. Markets are changing. Even though we
describe our business processes and business process maps for repeatable processes,
we always need to keep in mind that an end-to-end process will be subject to changes
over time. This will be done by business process management.

Figure 2.4 provides examples for common end-to-end processes. There are
a couple of books available on the notion of end-to-end processes, including
examples.’ Hammer and Champy already presented the notion of end-to-end
processes in the 1990s as part of their book on Business Process Reenginering [4].
Beside promoting their approach, they also describe a lot of examples from their

3Whittle and Myrick include some example E2E processes in a case study in their book Enterprise
Business Architecture [3].
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Fig. 2.5 Order-to-cash E2E process

consultancy experience. They found out-dated, complex or unproductive processes
in large companies and showed their optimisation by implementing end-to-end
processes. This notion has been adopted by other consultants and also researchers
since then. There are some common end-to-end processes available in the literature
and also in the consulting industry.

Let us have a look at Fig. 2.5, showing the Order-to-Cash (O2C) process (which
is also listed in Fig. 2.4). It is implemented in SAP and also available in other
Enterprise Resource Planning (ERP) systems. It is a common process that covers
the execution of a customer order from the start to the end (i.e. trigger-to-result). The
Order-to-Cash process is triggered by receiving a customer order. It then covers all
the steps necessary for making sure that the order is completed. The result consists
of a completed order as well as its payment by the customer. It ends with receiving
the payment from the customer and then the whole end-to-end process is done. With
the final result, the customer having the ordered product and also fulfilled his or her
obligations with respect to paying for the product.

There are some other established end-to-end processes listed in Fig. 2.4 and also
mapped to the corresponding functional view. Contact-to-Contract incorporates
the classical marketing, sales and contract management functions. Request-to-
Close refers to a classical customer service process which supports for example
complaint handling, incident management or handling customer inquiries. The
customer has a request (e.g. question or inquiry for sending information) and we
need to provide the answer as a result and provide it to the customer. There are also
rather long-lasting processes like Concept-to-Product for product development or
Concept-to-Service in case of the service industriy. There is Requirement-to-Pay
for covering purchasing activities and performing outgoing payments. Last but not
least, Strategy-to-Value deals with strategies: Defining the strategy, implementing
and executing it so that it can provide value for the organisation (and shareholders).

All E2E processes share the same naming convention. They start with a noun
indicating the trigger (or the first object being involved), then followed by the word
to and then the last component showing the result or the final object. The concrete
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naming might defer in various organisations or text books. But they all share the
same naming pattern noun to noun (i.e. trigger-to-result).

Each E2E process can be cut into several steps, as shown by the Order-to-Cash
process in Fig. 2.5. It consists of five main steps in our case. First, we are getting the
order from the customer. After receiving it, we can fulfil the order. Which means
either producing something or providing another service. Our example shows a
typical order fulfilment process: taking goods from the warehouse, packing them
into parcels, and then finalising them for being delivered to the end-customer. The
next step consists of delivering the goods (as listed in the customer order) to the
customer and issuing the invoice. At the end, we need to make sure that we can
receive the payment from the customer. You might have recognised already that
the example captures an ordering process (so-called fulfilment process in logistics)
where we have goods stored in a warehouse. A customer can order these goods. We
pack them into a parcel and deliver the parcel to the customer.

Each of the main steps listed on top can be decomposed into smaller steps:

* Accept order starts with receiving the order from the customer. It is checked with
respect to feasibility. We can check if all goods are on stock or if the order itself
is complete and correct. Then we can plan how to ship the order.

» Fulfil order consists of somebody going into the warehouse, picking the goods
out of the shelves, packing them into the parcel, printing the shipment labels or
the address label, and then putting it onto the parcel.

* Deliver goods starts with handing over the parcel to delivery department that
will then deliver all the data to the logistics company, will book a truck for the
shipment, and then hand over the goods to the logistics partner.

» Issue invoice is done by the finance department. It collects all the data for all
the orders, creates invoices for individual customers, and distributes them to the
customer.

* Collect cash will be performed after the customer received the invoice. He or she
is expected to pay for the delivery. What could happen is the customer is happy
and pays, so we can recognise there has been a bank transfer. And we can book
the payment as being done, so the order has been paid. Or in case the customer
is not paying, we need to perform some dunning activities.

The small example is aiming at showing the following

1. Activities of a typical Order-to-Cash process for a fulfillment order. It shares
some similarities with order management processes in other industries (espe-
cially the financial aspects).

2. Common way of drawing an end-to-end process by showing main steps listed
from left to right and then adding detailed activities below.
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Fig. 2.6 Challenges with business processes

2.1.3 Business Processes and EAM

Business processes are a very prominent method for describing what the company
is doing. Many of companies already introduced Business Process Management
(BPM) by providing business process maps as a standard for managing and
improving business processes. This seems to be an excellent starting point for
developing the application landscape. When I started working in logistics, I got hired
for introducing and supporting business process modelling. However, when starting
doing my work, I was told that I am member of the business architecture team now.
The job was expected to support process modelling so that the models can be handed
over to the enterprise architects. The company did not have extensive business
process maps and we were expected to support business experts with describing
their processes in a standardised way. We also expected business people to see any
value in having process maps for communication purposes.

Nevertheless, this was quite a challenging task. There were a couple of reasons
why the detailed maps have not been made already before (cf. Fig. 2.6). First of all,
documenting processes is a big effort. It is not just going around for a week and
making some drawings with business experts. It rather takes a couple of months or
even years having interviews with all departments, documenting the processes, and
validating them.

A big challenge is then keeping process maps up-to-date. After creating a process
map, you need to make sure that changes in the process are also updated and
incorporated in the process map. Processes can change based on external factors
or due to a business process optimisation. In contrast to this, the process map is
only updated if somebody actively takes care of it. If you documented your process
a while ago by a process map, the process will most probably work differently as
of today. But if nobody updated the process maps, then it is not relevant and you
cannot use it any more. This happens, especially if people do not feel responsible
for maintaining the process maps.
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There is always some resistance to change by people and they even try to avoid
transparency.* They are afraid of showing how they are working, because other
people might think that it is easier than expected. People might be afraid of being
obsolete if others can do their work as well (as described in process maps). There
is still some kind of silo thinking (being trapped in the own functional area) or
kingdom mentality. Managers can interpret their department as their own kingdom
and do not allow others to intervene. Providing process maps would allow others
to understand their work and even start telling them how to do things differently.
Consequently, you might not get process maps from these departments—even no
support for creating them.

Even if you have a complete set of process maps, they usually contain a lot of
details like for example:

* textual description for each individual activity

» processes decomposed into tiny activities

e formal logic for specifying decisions (e.g. conditions for evaluating a job
application)

 resources required for performing a task

* information required for processing

* exception handling

Companies who documented their processes, will hand over a big book to you.
This book consists of many pages with a diagrams and text. Business process maps
also tend to include a lot of redundancies as the same kind of activity can be
performed in different business processes. This might also lead to different names
for the same activity, and it can be hard to identify similarities.

A less detailed (i.e. appropriate) representation of the business is required for a
holistic EAM. In fact, we need a common understanding about what the company
is doing and not that much how processes are executed. This also refers back to the
notion of the town planner as introduced in Sect. 1.1 starting from page 2. The town
planner is not interested in how the building looks like inside. He/she does not care
for the colour of the walls inside or the location of the power outlets, or the switches,
or for anything else inside. He or she is only looking from a high level. It is very
much the same here. Business process models are deep into details and not helpful
for somebody with a high level view.

Process redundancies are mentioned in Fig. 2.6 and this might look quite abstract.
We prepared a small example in Fig. 2.7 in order to show typical redundancies
across different processes.

4We will discuss the topic of change management and resistance to change in Sect. 5.1.
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Fig. 2.7 Example: Redundancies in business processes

Example 2.3 (Redundant Activities in Processes) There is a company with
various business processes. The Contact-to-Contract process encompasses
any sales activity. One of them is a process step called Convert lead. Lead
conversion usually refers to activities gathering and consolidating information
about a prospective customer (i.e. sales lead). A company can get contact
details and then enriches them with further information for future sales
contacts. It also gets some idea about which kind of products to be sold to
this lead. A combination of a lead and a product is called opportunity.

There is another process for order execution within our fictional company.
We already talked about Order-to-Cash in more detail starting from page 41.
It encompasses several process steps only two of which are shown in Fig. 2.7.
There is one activity for adding the delivery address for the order (i.e. the
shipping address of the parcel)-Add delivery address. This address might be
stored in our order management system already but it sometimes needs to be
updated (i.e. if the order at hand is not delivered to the standard address or the
customer relocated recently).

Adjust credit limit is also done during order execution. A customer can
usually place several orders, but sometimes companies put a limit for order
volume or accumulated value. The company only accepts orders from one
single customer until the order values sum up to 1000 Euros. If the limit is
reached, then it will not accept any further order unless previous ones are
paid. In other words, outstanding payments of one customer are always below
1000 Euros. Such a limit (like the 1000 Euros) is called the credit limit. Credit
limits can be adjusted in a finance system or an order management system.

(continued)
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Example 2.3 (continued)
The third process is the customer service process, called Request-to-

Close. The process handles any inquiry made by a customer. Such an inquiry
can be a complaint (because the order was not delivered completely or it was
delivered to the wrong address), just a question, or a request for updating
the customer account. The last example is done by the Update contact step
shown in Fig. 2.7. The activity will update the customer account whenever the
company gets aware of any changes (by phone or message). Updates can lead
to a new delivery address, contact details or payment information.

Did you recognise the redundancies already? In fact, all the highlighted
activities refer to the same kind of activity. Let us start on the right-hand
side. Updating contact details refers to an activity with respect to updating
customer data. The same holds true for Add delivery address. It is always
an update operation on customer data. By providing a new address or an
additional address, we are updating the customer data. Also, adjusting the
credit limit is not done somewhere apart from the customer data. The credit
limit for a customer is stored in the customer data or the data record for one
specific customer. Adjusting the credit limit is updating customer data as well.
Even converting leads is just an operation on a customer data record. Some
CRM or ERP systems store lead data already in a customer data record. This
means that adding a lead is the same as adding a new customer data record
(even if it is only a prospective customer).

It is just a small example, indicating there are a couple of activities—
converting leads, adding information, adjusting information, updating existing
information, and then so on, which are not completely different process steps.
Even though they are in different end-to-end processes, they all refer to the
same kind of activity, updating customer data.

When planning a corporate application landscape for an organisation, we want to
make sure that we are not buying too many software applications. Instead of having
redundant applications doing the same thing we want to consolidate functionality
in less systems. We, therefore, also want to avoid duplicates caused by redundant
process steps. Furthermore, any kind of details provided by business processes
might hamper EA as they represent unnecessary (or even misleading) input. The
left hand side of Fig. 2.8 shows typical information of a business process map.
It mentions detailed steps and in some companies, we even have something like
work instructions or standard operating procedures. Work instructions are detailed
descriptions for individuals, how to perform certain tasks in business processes.
Business process maps also contain information about actors or human beings doing
the work as well as their responsibilities. We have many lines showing in which
order to execute process steps, how to make decisions, and how to handle loops.

However, when doing EAM, we are not the system architect and we are not
implementing the system. We need to have information about systems on a high
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Fig. 2.8 Level of detail provided by process models compared requirements for EA

level and their mapping to business concepts. Consequently, we also need business
concepts that help us with understanding the high level view on the business for
then linking it to the IT landscape. An overview on those concepts is given on the
right-hand side of Fig. 2.8. The list starts with the notion of business capability
which will be further explained in the remainder of this section.

For managing software applications, we do not need individual information about
users and what each user is supposed to do. We are rather thinking of organisational
units or roles. We will have a look at interfaces between applications, including
data exchange and service provisioning in Chap. 3. The notion of resources does
not refer to individual resources (car, computer, machine, material) but to strategic
resources. Also general business concepts are in scope for EAM. We will get an
overview on strategy, objective and key performance indicator (KPI) for measuring
if we achieved the objectives in Sect. 2.4. Section 2.3 will then introduce the
concept of business object representing entities or concepts that are relevant for
the organisation.

2.2 Business Capabilities

Let us first start with the notion of the business capability as defined by Defini-
tion 2.1. The definition will be key to EAM and characterises a business capability
as a functional abstraction within the business architecture. It is located within the
business architecture (not part of the application landscape) and it refers to what is
the business doing. It is not an IT concept or an IT specific view on the business.

Compared to processes, it does not look that much at details describing how
activities are performed but only look at what is done. A capability does not exist in
isolation but has relationships to further business concepts. A capability supports the
strategy and is required for achieving corporate objectives which can be measured
by KPI. It always has a relation to the business model of the company and, of course,
business processes.
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Fig. 2.9 Capabilities related to software applications

Definition 2.1 (Business Capability) A business capability (or just capability) is
a functional abstraction within the business architecture and represents what the
business is doing instead of providing details about how activities are performed.
A capability (directly or indirectly) relates to the business model and supports
achieving the business strategy.

Why are business capabilities so important when managing application land-
scapes for a company? Let us compare the notion of the business capability with
software applications as shown in Fig. 2.9. A business capability is a functional
abstraction in the business architecture. It presents a relevant function or some piece
of work that needs to be executed in the business environment. It does not look
at detail. It does not describe how activities are performed but rather represents
that such an activity exists in the organisation. They are supposed to eliminate
redundancies, meaning that business functions can be reused in different processes.
Remember the example concerning updating customer data. This can be represented
by one (small) capability and then be reused in various processes dealing with
updating a customer account. Capabilities also provide a value by creating an
outcome. They require resources for being executed, and they should be quite stable
over time. Why stable over time? We will discuss this starting from page 50.

Comparing capabilities with software applications reveals a lot of commonalities
(Fig. 2.9). Software applications are referring to some piece of functionality
(implemented in the software). When looking at an application from an outside
perspective or from a top-level perspective, it is not that important how it is
implemented. We are not caring about the sorting algorithm that will sort the data
to be shown in our user interface, because it is not relevant for the user and it is also
not relevant for the enterprise architect as a town planner.

Applications are implemented with the objective of being reused in different
contexts—at least in a limited way. A logistics planning software you cannot
substitute an operating system (or being reused as such). Nevertheless, when
creating a logistics management system, you try to implement current requirements
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but also try to anticipate future use cases. A software application can offer generic
features that are supposed to be reused or can have a flexible architecture’ so that it
can be extended easily in the future.

Similar to the business capability, applications transform input into output. Both
can have input data and then store data (in a database) create new information
(i.e. output calculated from the input). They can also generate required documents.
Software applications require resources for being executed:computer hardware,
other software and users interacting with the system. Software is developed for reuse
because we do not want to change the application frequently. Each change takes
time, requires significant effort and can also be a risk. The change might result in
new errors and can increase the complexity of the system.

Let us take a minute and compare the list again. Try to imagine how the restriction
of application functionality refers to something we can find in the business—called
business capability. Business capability will be the core concept that we are using
for aligning the business with the IT.

We would like to explain the concept of business capabilities by an example
capability map shown in Fig. 2.10. It presents a capability map for a fictional
logistics company including core business capabilities for Logistics operations
and Network management. The latter one is covering managing a logistics
network consisting of hubs and transportation routes. The Customer support
capability deals with handling any claim, complaint or request made by customers.
Market development encompasses for example gaining new markets, finding new
customers and getting new customers from existing markets. Any kind of marketing
activity can be reflected here.

Beside of this, we have some guiding capabilities on corporate level (Fig. 2.10,
top). Strategy development obviously is about developing the strategy and then
executing it. This is one of the capabilities associated with top executives in a
company. Management people also do planning activities for the corporation (long-
and short-term planning), represented by the Corporate planning capability. There
is also a capability related to managing relationships with any kind of business
partner: Partner management. Partners might be suppliers, strategic customers and
strategic alliances. This is also located on a corporate level in this example.

Some common capabilities that you can find in any corporation are listed in
the lower part of Fig. 2.10. Human resources (HR) consists of hiring, training,
and supporting existing people working with a company. The Finance capability
represents financial transaction management, budgeting, and year’s end closing
activities. Last but not least, it shows a capability for Information management
that deals with data management, information processing, reporting and general IT
functions.

This map is not supposed to provide a complete overview for one specific
company. It just gives you some impression on how business capabilities can look

SThe term architecture here relates to the software architecture (i.e. the house) and not the EA
(town planning).
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Fig. 2.10 Example capability map

like. You can see that they all have a name that refers to some kind of activity. They
include a noun representing an activity like development, planning or management.
The company is operating logistics (therefore operations, managing the network
(management) and supporting the customer (support). Even though not all of them
contain verbs, all of them have a noun that is derived by a verb for showing
something is done here.®

The example is also using a certain kind of grouping for business capabilities.’
This grouping is quite common for distinguishing core capabilities, from corporate
and support capabilities. Core capabilities represent the core business and, therefore,
are value-adding. They directly create value for the customers, the organisation or
shareholders. They are immediately related to core processes or contribute to their
value creation.

The ones on corporate level play a guiding role for the company. The strategy, for
example, guides operations with respect to general aspects of their work. It does not
provide the details, but most relevant expectations on how to execute work. Also
partner management is not only about each and every business lunch or each and
every event, but addressing long-term relationship also on a strategic level.

Support capabilities play an enabling role for the business. They do not directly
create value, but are required by the value-adding functions so that they, in turn,
can create value. Support capabilities enable core capabilities. The company needs
personnel for doing logistics operations. It needs finance for collecting money

5The textbook at hand is following a consistent naming convention for processes and capabilities:
1. Process: verb + noun (example: Check order)
2. Capability: noun + activity-noun (example: Order management).

7The same grouping is also common for business processes.
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Fig. 2.11 Required properties of a capability (based on [5])

customers need to pay after delivering parcels. Information management (including
IT) provides information processing systems used within the corporation.

Business capabilities are commonly used and people associate a couple of
mandatory properties, as depicted in Fig. 2.11. First of all, business capabilities are
business-centric. You might ask Why is this mentioned in the beginning? It seems to
be obvious as we are in the context of business capabilities and business architecture.
Capabilities are supposed to be a central concept for planning application landscapes
with respect to business needs.

Capability maps often reflect an IT view on the company instead of the business
perspective because capabilities have been evolved as a tool used by IT people
for EAM. EA initiatives have been initiated by IT departments because IT wants
to align IT with the business. As business process maps are not available in
many organisations, creating capability maps seems to be a good starting point.
It takes less effort than modelling all processes. However, IT people depend on
business experts explaining the business capabilities. This support is often missing.
Consequently, IT people start defining business capabilities the way they perceived
the business.

This kind of map is not helpful for EAM, as we want to understand the business
and then align the IT. Therefore, don’t create them on your own as being an IT
department. Discuss them with the business. Use business terminology, and not your
terminology because its common in IT or because your software system is using
this terminology. Business concepts can only be accepted by business people if you
speak their language. If you start pushing your own IT or technical language onto
them, they will almost immediately stop listening to you.

Second one, business capabilities need to be stable over time. Business capabil-
ities are a description of what the business is doing so that we can use it as an input
for creating the IT landscape for the application landscape. It should not happen
that they are changing frequently as they are used as a baseline for planning the
application landscape. Consequently, any change in the capability map will incur a
change in plans concerning the application architecture. Planning and transforming
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the application landscape is not a one-day task. It takes months, even years until it
is completed. Imagine getting an overview on the business capabilities now and we
plan our whole transformation roadmap. If the business suddenly informs us about
new or removed capabilities, all our plans will be obsolete. And of course, if there
are frequent changes, we will never achieve any objective. Therefore, for EAM, it is
quite important to get the business capabilities from the business, but not as detailed
so that we need to face changes frequently.

It also happens very often that people are not thinking about what are we
doing, but rather about who is responsible for certain functions. We have, for
example, an air freight department and we have an ocean freight department, each
of them managing respective transportations. People tend to start with two kinds of
capabilities as the bookings are handled differently. Considering the details, we can
recognise several differences

e Partner: Airlines and ocean freight carriers are different kinds of business
partners as they follow differing regulations.

 Skill: Planning ocean freight shipments requires slightly different skills compared
to airlines.

e Document: Even though logistics documents share a similar structure across
means of transport, there are specific differences

* Process: Processes are different due to industry regulations also by different
paces of ocean vessels compared to air planes. This usually implies a different
sequencing of steps.

However, we are getting distracted by the details! Let us consider the business
processes for performing airfreight and ocean freight bookings. Do you think they
are completely different? In fact, business experts from the industry will tell you a
lot of differences because they have a solid knowledge. However, we need to focus
on what people are doing instead of who and how.

Especially performing bookings is very much the same on a high level. Perform-
ing a booking means that we provide details about the shipment to the partner. We
need to reserve capacity in a means of transport. We can then adjust the booking
over time or cancel it. This can happen as cargo volumes are changing even after
sending bookings to the carrier. These activities are the same on a high level of
abstraction. Even though you have different organisational units, you should always
check if the function is different. There might be different departments for a very
good reason because they need different skills, different competencies, but we are
looking at what they are doing. A business capability map should not recreate the
organisational chart but be organisationally agnostic.

One of the most common mistakes we observed in our professional life is
justifying the introduction of a capability because there is a corresponding IT
application. This can also be a consequence of having an IT perspective on defining a
capability map. This is not defining business capabilities because we want to derive
the application landscape but the other way around. Such a reasoning will rather
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recreate the application landscape as a capability map.® We need the capabilities for
getting a clear picture of the business, and then derive the technology.

The business capability map needs to be technologically agnostic. We should
create a business capability map together with business experts. It is not about
recreating something we already know, but rather describing what the business is
supposed to do. This will be the baseline for defining our application landscape. We
can then analyse existing applications and identify typical issues like indicated by
the following examples:”

1. An application is not supporting any of the business capabilities. This indicates
that the application does not provide any business value. This happens quite often
as applications are still maintained but not or only rarely used.

2. There might be redundant applications supporting the same business capability.
Companies want to reduce the number of applications in order to reduce the IT
budget.

3. Business capabilities that are not supported by IT applications are an indicator
for missed automation potential.

The introductory example in Fig. 2.9 just showed a flat list of business capa-
bilities. However, real life capabilities maps follow a hierarchical structure as
capabilities can be decomposed in smaller capabilities. It can result in a tree having
three or four levels. This will be illustrated by the following two examples.

Example 2.4 (Capability Map: Health Industry) Figure 2.12 shows an exam-
ple for a business capability map from the health industry. The overall
capability of the company in the health industry is Health service man-
agement. This is the big box around all the other ones. And then within
this capability, we have Hospital Management, Client Pathology, Client
Triage, Patient Treatment, Patient Rehabilitation, Citizen Education
Management and Medical Research Management. All of them are direct
sub-capabilities within the overall capability.

Each of them can be further cut into smaller business capabilities. Special
kinds of patient treatments can consist of surgery (Patient Surgery), radiation
(Patient Radiation), conducting exercises (Patient Exercise) or additional
treatments (Supplementary Treatments). Any of them is represented by an
individual sub capability within the capability patient treatment (rectangle

(continued)

8Recreating the organisational chart or the application landscape are very similar mistakes. They
are driven by something you already know instead of focussing on a clear representation of business
functions.

9Some more use cases for capability-based application landscape planning are provided in [6, pp.
4608].
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Example 2.4 (continued)
within rectangle). Every capability can be decomposed into smaller capabili-

ties, but does not necessarily has to. For example Asset Management consists
of Asset Tracking, Inventory Planning and Asset Maintenance.

A few notes on creating such a capability map:

. Each (sub-)capability needs to have a description (rule of thumb: at least two or

three sentences).

. Placing the rectangle representing one capability within the rectangle of another

one, specifies that the first one is a sub-capability of another. The same holds true
on any level.

. A sub-capability can only be in one capability (i.e. it can not span several

capabilities on the same level).

. Decomposing a capability leads to disjoint sub-capabilities. There is no func-

tional overlap between these sub-capabilities.

. Decomposing a capability should lead to at least two sub-capabilities. Patient

Exercise in Fig. 2.12 is violating this rule.

. The number of levels should be limited to three or four. Otherwise, the number

of capabilities gets very large and unhandy.

. The number of levels can vary (i.e. does not need to be the same for all

capabilities on the same level).

Example 2.5 (Capability Map: Logistics Industry) Another example for a
hierarchical capability map is provided in Fig. 2.13, representing a parcel
logistics company with the overall capability Manage and execute parcel
delivery. This requires capabilities for Logistics operations as we have
already seen before. It deals with managing the transports (Transport
management) and warehousing (Warehouse management). Transport man-
agement, in turns, is decomposed into performing bookings, performing
business transactions and offering functionality for tracking and tracing
shipments.
All capabilities need to be explained. Here are a few examples:

* Track & Trace is one of the core capabilities of a logistics company. It
helps with monitoring all shipments and is also offered as a service to
the customer. You as somebody who is waiting for a parcel can check its
status like the expected delivery date. Logistics companies need tracking
and tracing data (i.e. track events) for controlling and managing logistics
flows.

(continued)
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Example 2.5 (continued)
* Network planning consists of managing the whole logistics network.

A logistics network consists of hubs and transportation routes between
them. Logistics panning will plan for required hubs and decide on how
to set up transportation links between them. Transportation can be done by
an external service provider so that this capability also includes contract
negotiations with carriers.

» Partner integration beside the flow of physical objects, there is also a flow
of information between logistics partners and government organisations.
Hence, technical infrastructure for exchanging data with each individual
partner needs to be set up. This includes agreements of data formats as
well as protocols for data exchange.

Capabilities gained a lot of attention in recent years (cf. [6-8]). They are an
excellent mechanism for describing and understanding the business on a high level.
They can be the basis for implementing a governance structure and managing the
application landscape.

When you are joining a company (either as a new starter or hired as a consultant)
you might not have the business knowledge or an overview on the core business.
Imagine that you are tasked to create a capability map for this company without
proper knowledge. Where can you start from? There are a couple of sources you
can use for getting a first draft as shown in Fig. 2.14.

If business processes are documented (i.e. business process maps are available)
then you can use them as a starting point. You can check the functions used there and
use them as first candidates for business capabilities. It is always a good idea to start
on a high level and do investigation on detailed activities (on lower levels) later.
You need to check for redundancies in the process maps and consolidate similar

Source Description Examples
Business + Consolidation of common steps in processes Customer data
processes « But: Risk of replicating redundancies management
Business « ldentify business-relevant concepts Customer,
objects + Determine what needs to be done with them order, invoice
Reference « Existing capability maps as reference PCF
architecture + Process frameworks or reference processes by APQC

Fig. 2.14 Sources for capabilities
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steps from a functional point-of-view. If you just replicate the processes, there is
always the risk of replicating existing redundancies.

Some methodologies use business objects for deriving business capabilities.
They should not be confused with capabilities as discussed below. A business object
refers to a relevant entity or concept within the business domain. Typical examples
for business objects in a corporate environment are

e customer
e order

e invoice

* parcel

Business objects can relate to documents, physical objects, actors, or data that
is being processed or used within a company. They are a pivotal element for
developing a capability map according to the Business Architecture Guild in the
BIZBOK, [9]. Roger Burlton provides an example for creating a capability map in
the banking industry in [5]. The concept of business objects will be explained in
more detail in the following Sect. 2.3. There will be a definition as well as further
requirements.

There are also already reference architectures containing capability maps.
Some people started creating reference architectures not only for an individual
company but for certain industries. This kind of architecture comprises the com-
monalities of all companies within that industry and leave out the details. Such a
capability map can then be reused for similar companies of that industry. It is called
a reference because it is valid for being reused by other companies. The concept of
reference models already exists for business processes. There is a standard available
called the Process Classification Framework (PCF) by the American Productivity
& Quality Center (APQC). Please, just open your browser and enter the following
URL www.apqc.org/pcf. The PCF is a hierarchy of processes that is for example
used for comparing different companies (by mapping individual processes to the
PCF). But when looking at them and the naming, it is always referring to some kind
of activity. And in fact you can reuse parts of the PCF also for defining business
capabilities. To be honest, I also did it in my professional career in the following
ways:

1. Getting ideas for new business capabilities
2. Checking existing capability maps with respect to completeness
3. Standardising capability maps of different corporate divisions

A quality check against the PCF can help us in identifying gaps in our own work
and also identifying issues that can be eliminated.


www.apqc.org/pcf
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2.3 Business Objects

In the course of this chapter, we discussed business processes and their relevance for
EA. We explained why business capabilities are better suited for architecture work.
Business capabilities are introduced by a definition and then further explained by
examples and general requirements. Let us now elaborate further on the second core
concept10 that we will use for EAM, it’s called business object.

Definition 2.2 (Business Object) A business object (BO) is a static abstraction in
the business architecture for representing an entity or concept of the company and
relates to the business model. Even though they are less detailed than a data type,
business objects can be used as the basis for developing a data model in system
development.

While the capability is a functional abstraction (i.e. referring to some activity),
a business object is a static abstraction in the business architecture. It represents
an entity, or any kind of concept that is relevant for the organisation. It also has a
relationship to the business model. In fact when identifying business objects on a
high level together with business people in many cases the business object model
can then be a starting point for describing a data model for the company. Business
objects are on a high level while data types and models for system implementation
are very detailed (i.e. low level). Nevertheless if you have the broad overview on
the entities and the concepts you can use this for defining your data types, refining,
then handing it over to software development activities which then will develop the
database for the company.

A few examples for business objects in the logistics industry are listed on the
left-hand side of Fig. 2.15. We can apply the same distinction as we already did
with business capabilities: corporate, core, and support objects. Core objects within
logistics companies are the customer, the customer order or the transport service
provider. This is another logistics company performing a part of the logistics chain
on behalf of us. A very important concept is the booking. This is the order between
us and other logistics companies. If a logistics company wants to move a container
with an airline, they need to provide a booking to the airline. And a very common
business objects that you will find in most companies is the invoice.

Please note when looking at the names that it is always about entities (e.g.
documents, roles, objects) or any kind of static thing. Business objects are not
representing activities. The business object customer only refers to our customer. It
does not say what we are doing with the customer. It is the same with the customer
order. It just represents the document or the data set but it does not say what we
are doing with a customer order. Business objects and business capabilities are
complementary as

* Business object represents a concept from the business that we are using
* Business capability represents the function being performed on a business object
or having a business object as a result

10We will mainly use business capabilities and business objects for EAM in subsequent chapters.
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Example business objects Properties
Corporate N
« Business strategy Business-centric
. Bugiget \
+ Policy Long-term relevance /
Core /
+ Customer

. Customer order Organisationally agnostic

+ Transport service provider

0,000, 0

+ Booking Technologically agnostic ‘
+ Invoice

Support g Hierarchical
+ Facility

+ Information

Fig. 2.15 Business objects: examples and properties

Figure 2.15 shows requirements for business objects on the right-hand side.
Similar to the business capability, they need to be business-centric, they need to
reflect the language of the business. If the business is calling the booking a booking
then it is a booking, and it is not a transportation order or any other term. IT people
tend to push their own wording towards the business as it seems to be more precise
or even logical. Even though transportation order might be more specific as it states
the fact as it is about an order, we should not use it as long it is not an established
business term. We should not think like a database designer who clubs data types
together for having less redundancies. In this case, we need to reflect the business
language.

Business objects also need to have a long-term relevance—similar to the
business capability. They should also be independent of any organisation. In the
same way as the business capabilities, we should not introduce business objects just
because we have systems. The business object should be the same no matter if the
process later on will be manual or automated.

And last but not least, they can also be hierarchical. Each of those business
objects you can cut into smaller objects. You can cut the customer into financial
details, delivery addresses and sales agreements. You can have additional details for
order execution. You can even have standard operating procedures just specific for
customers.

Business objects can be listed and described in a text document—similar to
a glossary. They can also be specified using a so-called business object model
(BOM), which is similar to a map describing all of the business objects together
with their relationships. In fact, a business object model looks like a high-level
Entity Relationship Model (ERM). An example business object model is shown in
Fig. 2.16. It contains familiar business objects that we already mentioned before. It
shows, for example, the customer order (just named Order), Customer, Booking
and the Service providers for transportation services.
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Contract

defines rates

places fulfilled via . executed by | Service
Customer Order =y Booking )
provider
timed by
Schedule

Fig. 2.16 Example business object model

“Transport planning requires a transport order from a customer and will
create a flight booking for an airline based on their schedule.”

Transport

order Transport | Flight
Airline planning booking

schedule

“A sales opportunity can be transformed into a contract with a customer by
the sales capability.”

Sales

P Sales — Contract
opportunity

Fig. 2.17 Business objects related to capabilities

Showing business objects in such a model allows for showing relationships
between them (which would not be possible in a glossary). We can, for example,
specify that the rates used for the order (the price that the customer needs to pay)
are defined within the contract: Relationship defines rates between Order and
Contract. Further relationships describe that the customer who places the order
and that orders are executed or fulfilled via bookings that we place with a service
provider. Each booking is not just a document sent to an airline, but needs to fit
to the airline’s schedule: timed by. We can only book capacity on air planes that
are really flying at the time and between the expected locations. It is just a small
example for giving an impression of a business object model. You can find more
examples in the literature, for example [10, pp.162] and [11, pp. 227].

Business objects and business capabilities are two different things. One is a static
abstraction the other one is a functional abstraction. The first one describes the
entity, the other one describes an activity. However, those are complementary, so
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they perfectly fit to each other. We have two examples in Fig. 2.17 for showing the
relationship between objects and capabilities. The business capability Transport
planning requires some input and will create an output. The arrow heads at the end
of the lines indicate the direction of the object flow. The output is represented by
the business object Flight booking as this is the value created by the capability. For
creating the booking, the capability requires two business objects as an input. The
Transport order provides the details for the shipment as provided by the customer
(e.g. information on cargo, origin and destination). It further requires information
on available flights, represented by Airline schedule.

The Sales capability (Fig. 2.17, bottom) deals with establishing new contracts
with (new or existing) customers. It starts with a Sales opportunity as an input.
A sales opportunity is a combination of a (potential) customer and a product that
a company is aiming at selling to this customer. The Sales can consist of smaller
capabilities like customer communication, performing sales activities or contract
negotiation (not shown in the example).'! If sales is successful then there will be
a Contract with the customer. The example is showing the transformation from
opportunities to contracts by reusing existing concepts: capabilities and objects.

The examples show an important aspect of EA: The architecture does not consist
of different diagrams but the information provided by them is also connected with
each other. We can create a capability map and a business object model and then
establish a bigger picture by linking objects with capabilities. We will follow this
principle throughout this textbook. We will introduce new concepts and also set
them into context by showing relationships to other concepts.

2.4 Business Architecture Concepts

Business capabilities and business objects will remain the key concepts for business
architecture within the textbook at hand. This is why they have been introduced in
such detail. Nevertheless, business architecture can consist of many more concepts
that help with understanding the business. This section will provide a brief overview
so that you will get some understanding of the possibilities of business architecture.
Only a few of them will further be used in this textbook.

Figure 2.18 shows an overview on common business architecture concepts.
The underlying structure is provided by an experienced EA consultant in a paper
published in [13]. This book is covering various aspects on business architecture
and also contains some case studies. The structure is divided into three parts.

One of them is the Business Motivation which is providing a strategic view on
the organisation:

Why are we doing business and what do we want to achieve?

1TWe are not considering how those activities are performed but only recognise that they exist as
business capability.
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Business Motivation Business Model
Vision Product
G E Supplier Customer
2 o
2 Objective @ Value chain
o s
(@]
Strategy Operating model
Business Execution
Business Capability
Control
Process Information Organisation Role Resource

Fig. 2.18 Overview: business architecture concepts (based on [12])

Drivers cover the reasons for the motivation for starting and performing the
business. They can be internal (e.g. product idea or personal motivation) or external
(e.g. market opportunity or high demand). The Vision provides a high level
description of the purpose and differentiators from other market participants. The
vision is something like a leading principle for the organisation and can even be
unrealistic. It can be written in an emotional way for making the company more
attractive for shareholders and customers. The vision will then be the starting point
for deriving Objectives that express concrete targets. Those targets need to be
specific, measurable and time-bound so that we can determine whether they have
been achieved.!? Key Performance Indicators (KPT) will then be used for measuring
the extent of the target achievement. The Strategy provides a high-level plan on
how to achieve corporate objectives. It is like the company’s roadmap for creating
value.

Vision, objectives and the strategy reflect the internal view of our company. It
is not operating in an isolated way but acting on a market so that we also need
to incorporate external factors. There are certain drivers for making business, like
markets, customers or the competition (especially lack of competition). A need for
innovative products that are not available yet can be a special motivation. It will
directly influence the creation of the vision. Constraints restrict the options for
acting on the market. The market already has constraints but there are also legal
and industry-specific regulations as well as physical restrictions. Company laws
define how to perform business and industry regulations define business transactions
between partners.

The Business Model provides the plan for transforming the strategy into value:

How do we provide value and which are our business partners?

12Objectives need to be SMART which stands for: specific, measurable, achievable, relevant and
time-bound.
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Concept Description
Driver Motivation for setting the vision and achieving objectives
Vision Guiding image for the enterprise, providing direction

Objective Desired result—specific, measurable, achievable, timed

Strategy General course of actions and business priorities

Constraint Political, economic, social, technological or internal

Fig. 2.19 Business motivation

It describes Products together with the Value Chain required for creating them. A
value chain encompasses major process steps that will transform input resources
into the final product for the customer. Products are supposed to have a value
to the Customer (i.e. value proposition). Therefore, we also need to have a
common understanding of the customers represented by customers segments.
Suppliers provide resources (e.g. raw material, machines, services, information
human resources) required in the value chain for creating the product. Strategic
suppliers are key for the business model and require maintaining a long-term
relationship. The Operating Model below describes restrictions for our business,
for our infrastructure. The business model is derived from the business motivation
and the elements are related to each other. The value chain, for example needs to
consider the strategy and achieve corporate objectives.

Business Execution focuses on an operational view on the organisation. How do
we execute our business? The business execution has a relationship to the value
chain. The value chain is a high-level description of how to execute processes
and the business execution refines processes so that they can be executed. Process
performance relies on the availability of Information, Roles and Resources.
Process execution is also embedded in an Organisation. Control mechanisms are
implemented for monitoring the performance of business processes. Figure 2.18
also contains the notion of the business capability. Daniel Simon follows a slightly
different interpretation of the term Business Capability. They see it as a bracket
encapsulating the other concepts rather than restricting it to a functional view (as
presented in Sect. 2.2).

Figure 2.19 summarises descriptions for business motivation concepts like the
driver being the motivation for setting the vision and how to achieve the objects.
We have the vision as some kind of guiding image for the company, providing
directions for people within the company but also for communicating a good idea to
shareholders that might fund the company in the future. We need SMART objectives
that are specific, measurable, achievable, relevant and time-bound.
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Concept Description

Supplier Partner providing resources or services

Product Product or service with value proposition for customers

Customer Business customer or consumer grouped by segment

Value chain || Main value adding stages from supplier to customer

Operating

Business blueprint for implementing the value chain
model

Fig. 2.20 Business model

Concept Description

Information || Information objects required for performing processes

Organisation || (Hierarchical) structure of executing business units

Role Human actor or skill required for a specific activity

Resource || Any tool or material required for business processes

Control Measures for controlling compliance and performance

Fig. 2.21 Business execution

We had the business model (Fig. 2.20) with suppliers referring to partners that
help us with providing the service. We have the product as a description of what
we are providing to the customers, including, very important, the value proposition.
We need to represent the customer so that we can understand his or her needs. We
can describe the high level value chains or what are the basic steps for creating
the products for the customer. And we can also already have a link to end-to-
end processes and then the operating model as some kind of a blueprint how to
implement the value chain by using concrete resources and partners.

With business execution level (Fig. 2.21), we had concepts that you already
know from IT-related classes. Information is representing data objects or any
kind of information and knowledge that is required for performing processes.
Organisational units build the structure of the company and execute business
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processes. Roles represent skills or competencies needed for performing activities.
We have resources, which can be tangible resources like physical resources, but also
intangible ones like information. And last but not least, the control enables us for
measuring the execution of our business, also controlling compliance, and especially
the performance of our business.

2.5 Further Reading

There are some recommendations for further reading: If you want to learn more
about end-to-end processes, there is a very good textbook provided by Alex Sharpe
and Peter McDermott called Workflow Modelling. The second edition is available
from 2008 [14]. Alex is a consultant in the process industry, also providing
workshops and tutorials about processes. He offers training, so that people can
document processes. But he also works as a consultant helping top executives
with improving their processes, having a very strong focus on end-to-end process,
together with the trigger and the result.

The book by Simon and Schmidt on Business Architecture Management is
a collection of papers, all of them having some more details about business
architecture and how business architecture can help with managing the IT that is
within a corporation. It is a pretty good reading for getting more information [13].

The Business Architecture Guild is an organisation consisting of people inter-
ested in business architecture. They provide a handbook on business architecture as
well as methods for developing it. The BIZBOK Guide [9] is available to members
of the guild only and will be updated frequently. An overview on the work of the
Guild is published in [15].

The Open Group published a white paper on the notion of business capabilities
and how business capabilities can help with EAM[16]. It is available for free in the
internet.

Reference [5] is a blog post written by Roger Burlton, a consultant specialised on
business architecture. He is quite popular also in the business process community.
Roger is conducting conferences and organising conferences with respect to busi-
ness process management. He is a consultant for companies who want to improve
their processes. A while ago, he started writing a weblog, providing his point of view
on business architecture, business processes, and so on. He published a very good
article on the notion of business capabilities—just a short reading. I recommend
having a look at this one because Roger perfectly describes how capabilities can be
linked to the business processes, what is the difference, and how do they relate to
each other, and also introduces a method—how to identify your business capabilities
from your business objects. He is doing it by using examples, but also has some
additional hints.
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Business Object Business Capability

Description + Static abstraction * Functional abstraction
= “There is something.” + “Something is done.”

Similar = Concept, entity + Business function
concepts + Examples: physical object, product + Examples: transformation,
(business) document, information, resource activity, (process) step
Similar + Data type (programming) + Function, operation, method
concepts « Entity type (ERM) (programming)
(computer « Class (UML) + Use case, activity (UML)
science)
Naming Noun Noun + activity (noun)

Fig. 2.22 Business capabilities and objects compared

2.6 Summary

That’s it so far concerning the business architecture within this chapter. We just want
to summarise the most important concepts:

* Business processes are a common concept for describing the business. However,
business process maps might not be available or tend to be too high level.

* Business capabilities are a functional abstraction for describing what a company
is doing. It is one of the most important concepts for EAM.

* Business objects are a static abstraction representing entities or concepts of the
business. They are a starting point for a data model and can be linked to business
capabilities.

It sometimes seems to be hard to distinguish between the two concepts Business
Object and Business Capability. They tend to describe the business on a very high
level of abstraction (i.e. they are abstract) and may even have a similar naming.
The word Booking can refer to the booking document (i.e. business object) or the
activity of performing a booking (i.e. capability). This also shows that a consistent
and adequate naming is of paramount importance for mapping business objects and
capabilities.

An overview on differences between the two concepts is provided in Fig. 2.22.
Beside a short description, the figure also provides information on similar concepts
in both, business and IT. Business concepts can be used as a starting point for
identifying business objects or capabilities. Typical sources for business objects are
documents or physical object. Business capabilities can be derived from activities
or corporate functions. The rather IT-related concepts (computer science) already
provide an outlook on which concepts objects and capabilities will be mapped
to. Business objects can be a high-level representation of an enterprise-wide data
model, mapped as an entity-relationship diagram. Business capabilities can be
implemented as functionality in a software system or as a web service.
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To be continued ...

|
K
|

Developing Application Architecture |
Fig. 2.23 Following next: Developing application architecture

There are many more business architecture related concepts as provided in
Sect. 2.4. Most of these concepts are derived from business and management
disciplines and aim at having a complete view on the company. The next Chap. 3 will
continue from here and have a closer look at the application architecture (Fig. 2.23)
by covering the following topics:

* How can applications and application architecture be described?

* How do applications relate to business capabilities?

* How should an ideal application architecture look like being derived from the
business capabilities?

2.7 Exercises

Exercise 2.1 (Core Processes) Identify and describe at least three core processes
of the following businesses:

. bakery producing and selling pastries

. postal company for international parcel logistics
. university

. hospital

. restaurant offering home delivery

. car manufacturer

. farming company producing fruits

~N N BN =
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E2E process Classical view

@ Contact-to-Contract

Order-to-Cash

Marketing, sales and contract negotiation

Order fulfilment and cash collection

Request-to-Close Customer service, request handling

Concept-to-Product Product and service development

Purchasing and payment handling

Requirement-to-Pay

Strategy-to-Value Strategic planning and management

6600066

Fig. 2.24 Typical end-to-end processes

Each description should include the following information:

* result of the process
* major process steps or activities
* main resources and input

Exercise 2.2 (End-to-End Processes) Please, examine the end-to-end processes
provided in Fig. 2.24 and determine for each of them:

1. trigger starting the process
2. result being the value add provided by each E2E process

Exercise 2.3 (Processes of a University) You are the Chief Process Officer (CPO)
of the Deakin University and your first task is to create a high-level process map.
Identify relevant end-to-end processes of the university and cover at least the
following topics:

. Defining and executing the strategy

. Hiring staff (academic and administrative)
. Developing new subjects for studying

. Scheduling courses for a trimester

. Executing a course within a trimester

. Performing examinations

AN AW =

Describe each process by around five major steps.
Exercise 2.4 (Capability Map of a Logistics Company) Given is the business
capability map of a parcel logistics company in Fig. 2.25.

1. Study it carefully and try to identify at least three missing capabilities.
2. Classify each capability on top level as cororate, core or support capability.
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Manage and execute parcel delivery

Partner management
Corporate
Strategy development planning Partner acquisition | Partner integration
Market development Network Logistics operations
Market analysis management Transport Warehouse
Nle“““_”k management management
Sales management annin
g s .g Booking Track Inbound | Outbound
Capacity &
Contract management management Transaction Trace Intra warehouse ops
Customer support Information management HR .
Finance
Order handling Master data EAM Recruiting
management c i
Inquiry management - Payroll ompliance
‘ Data I7 service management management
Claims management analytics management

Fig. 2.25 Example capability map: parcel logistics company

3. Provide a written description for each capability based on your knowledge of the
parcel logistics industry.

Exercise 2.5 (Capabilities of a University) You are the Chief Process Officer
(CPO) of the Deakin University and are now tasked to create a capability map of the
university. You should address the task in the following way:

1. Create a first draft of your map
2. Identify relevant sources for capabilities
3. Refine your draft based on your sources

Create a capability map with exactly two levels (meaning having several capabilities
that are further decomposed into sub-capabilities).

Exercise 2.6 (Business Objects and Capabilities) Your line manager is getting
confused with the concepts of business object and business capability. Please,
explain in your own words major differences between the two of them. Your
explanation needs to include:

1. characterisation of each term
2. examples illustrating differences
3. purpose of either of them

Exercise 2.7 (Business Objects of a University) You are the Chief Process Officer
(CPO) of the Deakin University and you are tasked to create a high-level business
object model. Identify relevant business objects of the university and cover at least
the following domains:

1. University management and strategy
2. Managing human resources (academic and administrative)
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3. Course management, studying and examinations
4. Performing research and publishing research results
5. Facility management and finance

Describe each business object properly by using complete English sentences.

Exercise 2.8 (Vision, Objectives and KPI) You are about to found a new consult-
ing company in the supply chain business. In order to have a clear direction for your
customers and employees, you should provide a vision for your business as well as
objectives and corresponding KPI for determining your success.

Please, write down the following:

» Vision for providing guidance to your staff but also tell prospective customers
about your business.

1. What are you aiming at with your business?
2. Why are you different from similar businesses?
3. Which impact will your business have on the environment and society?

* Objectives, showing what you want to achieve within the next year
* KPI for measuring whether you achieved the objectives
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Chapter 3 )
Developing Application Architecture Sheghie

The previous chapters introduce the notion of EA and architecture management
(Chap. 1) as well as the business architecture (Chap. 2), which deals with providing
mechanisms for describing the business. This chapter will have a look at the applica-
tion architecture. We basically deal with concepts for describing applications, which
information about applications are quite relevant, and how applications belong to
business capabilities.

Learning Objectives

After completing this chapter, you will be able to ...

e ...explain the relationships between business and application architecture
e ...create an application landscape

e ...classify and document interactions between applications

 ...explain the notion of data architecture

The learning objectives are given above. After finishing this chapter, you should
be capable of explaining the relationship between business architecture on one side
and application architecture on the other. We will basically focus on the relationships
between applications and business capabilities. Section 3.2 will further present a
method for deriving an ideal application landscape from the business capability
map. You will also learn how to create an application landscape for a company.
This will be drawing a map showing all the applications of an organisation,
including their relationships. These relationships are not anonymous but can be
of certain types. We will use data flows and services for describing interactions
between applications. You will be capable of identifying them and also classifying
interactions according to those types. Section 3.4 introduces the notion of data
architecture as being part of an EA. It will base on the business object model
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|\ m Guiding principle: Achieving corporate objectives
Business \ = Application landscape is derived from business model

defines - Functional requirements
Functionality that applications are supposed to implement

IT
| + Non-functional requirements
f Quality aspects (e.g. performance, confidentiality)
\ = Application constraints are affecting business
IT « Example: Security or data protection regulations
impacts \ = Business innovation through applications
business | « Technology can optimise business processes

+ Applications can define new business models

Fig. 3.1 Business-driven IT

introduced in the previous chapter (Sects. 2.3 and 3.4 cover more implementation
specific data models).

3.1 Application Architecture

Let us reiterate, what EAM is all about as depicted in Fig. 3.1. As emphasised in
Chap. 1, we want to derive our application landscape from business needs on a
holistic basis. We want to understand the business needs so that we can define the IT
landscape—more specific: the applications—required for supporting our business.
The basic direction so far was from top understanding the business to bottom we
define the IT. Nevertheless, we should always keep in mind that software systems
and innovations in IT can also influence the business. For example, by introducing
a process-based system, we can automate our business processes. There will be less
manual work which will impact the work people are supposed to do.

We will see in Chap. 4 that any kind of change in the application landscape will
have an impact on the business side. The direction from top to bottom for us will
be the driver. The requirements from the top will drive how IT needs to change or
needs to behave. But at the same time, we are always aware of the fact that IT will
have an impact on the business side.

The basic artefact discussed in this section is the application architecture as
defined by Definition 3.1. Sometimes it is also referred to as application layer
as already introduced in Sect. 1.4 while describing the three-layered structure
for EA. It encompasses all software applications of an organisation together with
their relationships—interfaces between applications and relationship to the business
context. We will not discuss applications as a means on their own, but keep their
value for business in mind.
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salesforce customer
.com l l

Kerwill TMS ServiceMax
order

SAP ERP —
order invoice

revenue

Fig. 3.2 Example application landscape with data flow

Definition 3.1 (Application Architecture) The application architecture (also
referred to as application layer) encompasses all software applications of an
organisation together with:

* relationship to the business architecture
* interfaces between applications

Chapter 1 already introduced typical EA maps as for example, process maps
for showing business processes. There is the so-called application landscape, which
is a map showing the application architecture, including all the relationships, and
including certain data that is required for managing applications. We will now use
these maps for explaining application landscapes by example.

The example in Fig. 3.2 shows an application landscape consisting of four
systems exchanging data. Data is represented by business objects assigned to lines
between applications. The arrow head at the end of each line indicates the direction
of the data flow. It is the same kind of business objects we introduced in Sect. 2.3
as part of the business architecture. There are business objects customer, order,
invoice and revenue.' Business objects have special meaning and relevance for
business people, but can also be used for describing information flows between
applications. In this case, the customer relationship management system called
salesforce.com provides customer data, represented by the business object customer,
to a transport management system and a customer service system.

I am sure you also remember the map in Fig. 3.3 as it is one of the examples
from Sect. 1.3. It shows applications assigned to individual organisational units (i.e.
application is used by an organisational unit). We have three organisational units.
One is representing the global headquarters and we have subsidiaries in the two
regions Europe and Asia-Pacific. The map can be used for getting an overview
on applications used in various organisational units. They might share common
software systems but there might also be clear redundancies. If subsidiaries are
allowed to procure their own IT, this usually leads to huge amount of individual

Customer, order and invoice have already been introduced before. Revenue represents the income
of a company.



76 3 Developing Application Architecture

Global (HQ) Europe ASPAC
salesforce salesforce MS Word
.com .com
Oracle OM Kewill TMS Oracle OM
Scheduler+ SAP ERP SAP ERP
SAP ERP ServiceMax ServiceMax

Fig. 3.3 Application landscape—Example context
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Fig. 3.4 Example application landscape

software.> The map in Fig. 3.3 can be created easily—manually or by an EA tool.
Applications located within the box representing an organisational unit then this
organisational unit is using this application.

We should not forget that real-world application landscapes tend to be large? and
complex.* Even though most of the examples in this textbook are rather small, they
are only focusing on showing you the concepts and how to use the concepts. They

2We should not forget the vessel in Fig. 1.6 on page 11. Having no strict Governance on IT can
result in a plethora of (redundant) systems and, therefore, increase IT budgets.

3Corporate application landscapes can have a couple of hundred or more than thousand software
applications.

“4Each application is potentially connected to several others, resulting in thousand of interfaces.
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are far away from the size of real-world maps and this is why we are using the map
in Fig. 3.4 again.

It is showing applications (represented by the small coloured rectangles) mapped
against business capabilities(grey and rectangular white areas as the background).
You can also see the strengths of having structured maps. You can already get
an overview on the functional distribution of applications. There are capabilities
with many applications while others are only supported by a single one. If you
have an additional colour coding, as provided here, you can even show some more
information. The example here is showing whether it is a legacy application, a global
application, specific for a region, or if it is only needed for certain products.

And in fact, this is an application landscape that was the result of a project.
And this application landscape, you could see in each office of each of the top
management people. They were using it as an overview for having an indication
about the complex IT they are managing. During that time, the poster was showing
the current situation, hence, it was an as-is application architecture. The same kind
of visualisation can also be applied for showing how the application architecture
should look like in the future. This is then called fo-be. In the following section,
we will introduce a method that will help with defining an ideal application
landscape. It does not involve the as-is architecture but aims at deriving applications
from business capabilities. Therefore, the relationship between capabilities and
applications will be shown, following the direction business drives IT.

3.2 Deriving the Application Landscape from Capabilities

The focus of the notion of EA within this textbook is on business-IT alignment.
We want to understand how to implement an IT landscape that will support the
business adequately. The concept of business capabilities has been introduced as one
of the key concepts on how to describe—and understand—the business part of the
company (cf. Sect. 2.2). We will now further elaborate on how an ideal application
landscape should look like.

This ideal landscape will be derived from the business capabilities. The method
presented here will not incorporate any existing applications but derive the appli-
cations from the business capability map only. This might look a bit unrealistic as
companies usually have an application landscape in place. However, the method
here aims at . ..

e ...creating an ideal state that can also be used as the long-term to-be architecture.
e ...demonstrating how decisions on applications can be made just based on
business needs.

The simple example in Fig. 3.5 illustrates the example of what the method is
aiming at. The map shows four business capabilities we already used in previous
sections. It contains Market development with all the marketing activities, Logis-
tics operations for planning transports and moving parcels, Supplier management
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Market Logistics Supplier Customer
development operations management support

CRM Logistic Booking Ticketing
system system system system

Fig. 3.5 Example capabilities and applications

for monitoring and controlling external partners, and the Customer support
capability. This is a common map for showing the links between capabilities and
aplications, showing the capabilities on top and supporting applications directly
below each of them. A CRM system supporting marketing development, our
Logistics system supporting logistics management, Booking system for supplier
management, and a Ticketing system for customer support.

The map looks very straight forward as we have a dedicated system for each
business capability. There are no redundancies or overlaps and each application
has a distinct set of functionality.’ Furthermore, each capability is supported by an
application so that we are not experiencing any gaps in the application landscape.
This example illustrated what we would expect from a method for deriving an ideal
application landscape from business capabilities.

There are two drivers for an ideal application landscape for supporting business
capabilities:

1. each automated capability is supported by a corresponding software application
2. avoid redundant applications for individual capabilities

The first one ensures that we are effectively supporting the business with appli-
cations. We do not miss any automation potential and provide quality systems
for the company. The second driver enforces efficiency for application support.
We are reducing run cost by avoiding redundant systems. We want to support
making a conscious decision on how a minimal application landscape should look
like—minimal with respect to minimising cost—but still making sure that all the
automated capabilities are supported by IT.

SNeedless to say, that such a map is rather the exception as real architectures are much larger and
contain a lot of issues.
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Application Architecture — Development

* Decide for each capability if it can to be automated by IT

Choose capabilities

to be automated « Includes automation potential

W « Standard: The capability is the same for the whole company
standardisation * Variant: The capability can differ amongst business units
B\Mm/ + Commodity: The capability is very common
sourcing option * Proprietary: The capability is specific for the own business
o * Group capabilities that are highly coupled

U cusers * Separate capabilities with only a few relationships

Define application Define applications based on clusters
for each cluster * Needs to be aligned with available systems

I

Fig. 3.6 Developing an application architecture (overview)

3.2.1 Method Overview

The method presented here is not a standard methodology from a textbook. It has
been developed in the context of an international logistics corporation. The company
has a large IT department and can also develop software for core processes. An
overview on the method is shown in Fig. 3.6 and will be explained here. Subsequent
sections then have a spot on the details of some of the activities.

It starts with a complete business capability map of the organisation. The first
step is to determine all capabilities that will have to be supported by IT applications
(step 1 in Fig. 3.6). There is no general rule for such a decision as each organisation
is different. This decision needs to be made together by business and IT people and
has to be aligned with corporate strategy. Application support does not mean that the
capability is fully automated but only that applications are required—among other
resources.

First step: Assess for each capability if it needs application support or not.

After we made this decision on automation for each and every capability the next
step will address standardisation (i.e. standard software for the whole company) as
shown in step 2 in Fig. 3.6. It will be decided upon the answers to the following
questions:

* Is the capability the same all over the company?

» s the capability the same, independent of the corresponding country, organisa-
tional units or product?

» s the capability always associated with the same business objects as input and
output?
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It is basically about making the decision whether we should prefer to have only
one standard system. Benefits of a standard system as opposed to providing various
redundant systems for the same capability are as follows:

* Reduced run cost (e.g. hosting, support, incident handling) as only one system
needs to be supported

* Standardised training material and user trainings throughout the organisation

* New requirements only need to be incorporated into one software application
instead of several ones

» Single source for all information related to the capability instead of data being
spread over several applications

However, a standard system might not be sufficient for supporting the whole
corporation. There might be legal requirements or physical restriction that require a
differing application support for a single capability. This can be illustrated by some
examples:

* Each country has legal requirements of its own for customs processing. This can
not be provided by a single system globally but requires individual systems in
each country.

* Automation of mail sorting differs between letters and parcels. Different software
will be required for each.

* Payroll management has to follow local legislation so that country-specific
systems will be required.

* Industry-specific compliance rules can impose special rules for different prod-
ucts.

* Different business partners may request for different systems for e-business
integration (different formats and protocols)

An example for the last bullet point is a logistics company. They are doing
bookings with external transport service providers. There might be two different
systems necessary; one for airfreight bookings for interacting with the airlines
and another system being responsible for making bookings with ocean lines
The capability Booking management is the same but there are some differences.
Especially the standards for interacting with airlines are different from the ones
interacting with ocean freight carriers.

Second step: Go for a standard system unless there are relevant business reasons.

The next step (step 3 in Fig. 3.6) will consist of a make-or-buy decision. This
step is only valid for organisations that have skills and capacity for developing
a system on their own. If this is not the case, then it can be skipped. However,
large corporations usually have their own development teams or can manage the
development of custom-built systems together with external software development
partners.

Buying a standard software system is usually a more cost-efficient option com-
pared to a complete new development. Let us assume that most companies are trying
to reduce IT-related cost, so that buying is supposed to be the preferred option—
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even with own development capacities. A CRM system is, for example, a standard
software system and there are many products available on the market, fulfilling
requirements of different kinds of companies. Sales and marketing activities are
very much standardised in the way how they are performed all over the industries.
Consequently, there might not be a strong need for having a completely different
customer relationship management systems. We are going for the standard by
introducing a commodity system. You know the cost for it, and you know what
the system can provide and also what it is not providing.

However, there are some capabilities that have an outstanding business relevance:
business capabilities that make a difference between us and the competition,
different industries or companies. There might be no system available, or we want
to have a better system for this capability because this is a differentiator for us from
the competition.

Developing a system on your own is more expensive than buying a commodity.
You need to have software development skills and competencies. You need to
manage the requirements. You have to manage risk during development because the
development project might fail or being out of scope or not achieving the objectives
as expected. In order to make a make-or-buy decision, you need to find a balance
between business relevance on one side (make) as well as cost and risk on the other
side (buy). If you need more flexibility or if you want to be different, developing
your own system will accrue more cost and will also be some risk. But we will
then have the benefit of a unique system that helps us with differentiating from your
competition.

Third step: Software applications should be acquired on the market unless there is a clear
business reason for having a unique system.

At the current stage we made decisions on which capabilities to support with IT.
For those to be supported we decide whether we are going for a corporate standard
system or allow for local variations. We might need different systems for a single
capability in certain cases. We also made a decision on either buying or making
the system. After making those decisions we should check if there are clusters
of similar decisions (step 4 in Fig. 3.6). There should be capabilities that belong
together because we made similar decisions or because they are very similar from a
functional/data perspective.

One example might be marketing, sales and customer service capabilities. Even
though they are three distinct capabilities, they are still closely related because
marketing is generating all the contracts that are required for sales. Sales can
be tightly coupled with customer service as they both interact with customers.
They share a common business object: customer. And while sales is focusing on
generating new orders, customer service is dealing with supporting the customer
after or while buying a product. Both are working on the same kind of data, the
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customer accounts, they both need the same kind of information.® In today’s world
many CRM systems combine marketing, sales and customer service functionality.
The same usually holds true for other capabilities. Transport management,
logistics operations and booking are closely related to each other because they
are working with the same kind of business objects. We can make decisions on
capabilities that relate to each other that build a group that cannot be easily separated
from a business perspective. Each groups of related capabilities will build a cluster.

Fourth step: Build clusters of capabilities based on:

* same decisions made during previous steps
¢ related functions
* shared business objects

Decisions on potential software applications for each cluster will be made during
step 5:

1. Each cluster with standard capabilities will be supported by a single application.
2. Each cluster allowing for local variants can have several applications of the same

type.

The resulting application landscape can consist of concrete applications (e.g. sales-
force.com) or application types instead of specific product names (e.g. Customer
Relationship Management). An example landscape is shown in Fig. 3.10 on page 89.
Before discussing it, we will have a look at three of the activities here. Let us start
with step number two, the decision on the standardisation of applications.

3.2.2 Standardisation

Driven by the idea of cost reduction for the application landscape, we aim
at reducing the number of systems and reducing the complexity of the whole
landscape. The driving factor is in getting rid of systems for many IT organisations.
One option is having one standard system for the whole corporation. This is not easy
to achieve as software applications are directly connected with business processes
and, therefore, are used for generating value. Please, remember the complexity of
the IT landscape after a merger, having a company that has been merged by buying
several other companies. This might lead to the fact that we have redundant CRM
systems or systems for payroll management.

One indication for a standard system might be if this is a system that requires
collaboration throughout all organisational units. Whenever those indications are
given, then the recommendation for the application would be: implementing one
central application. You can imagine the saving potential if we decide for a stan-

%The decisions should be made on business objects. We refer to data as business objects as it
represents business data on a high level. We will further elaborate on this in Sect. 3.4.
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Standard Variant
Capability covers all business needs Capability can differ depending on
= No differences throughout the company m Legal, fiscal or customs regulations
= [ndependent of markets or products m Geographic or physical restrictions
= Can be a blueprint for new business = Cultural aspects
= Collaboration within the company m Products, services or markets
= Customer segments and capabilities

Recommendation: Central application ‘ ‘ Recommendation: Adapted applications

Fig. 3.7 Application architecture: Standardisation

dardised CRM system. Unless there is a relevant business reason, an organisation
should introduce a system that can be used throughout the whole organisation—
especially for those capabilities that . ..

* do not have any differences throughout the company
* are independent of any markets or products
* serve as a blueprint for a new business

Let us take a parcel logistics company as an example. It has a delivery network
already in Europe and now wants to establish business in further countries and
regions—for example in the Middle East or South-east Asia. Having a standard
capability and a related delivery application can be the blueprint for establishing
new businesses in these and further regions.

Some criteria that help with making the decision for standard or variants is given
in Fig. 3.7. As you will see, there is no black-and-white. Criteria from both sides
may apply at the same time. The enterprise architect then needs to make a judgement
together with business experts. They need to evaluate which criterion is stronger
than others.

We should not forget that there are certain reasons for also allowing variances in
local applications. If there are legal requirements, fiscal requirements, or especially
customs regulations that require different systems, then you cannot go for a global
standard system. Example international trade and logistics: It is not possible to
have one global standard system because the requirements on customs processes are
different in each country. You are not even allowed to use a system that has not been
certified by the country’s customs organisation. Consequently, you cannot introduce
a single system, but need to have a system for each country. Such systems are
required for submitting customs declarations electronically and support clearance
processes with customs organisations.

There might be other restrictions, like geographic or physical limitations. Fur-
ther on, cultural differences need to be considered. Keep in mind that applications
systems also includes user interfaces or customer portals. A global web portal might
be adequate for one country, but might not respect cultural aspects of another
country. Cultural differences will always influence user interfaces of software
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systems but also inter-organisational business processes (e.g. processes across a
supply chain of several companies).

Furthermore, different products, services, or serving different markets require
specific application support. In a logistics company, the software used for logistics
management for mail delivery is different from the one required for parcel delivery,
which also is much different from a logistics system that is used for air freight and
ocean freight containers. Each capability is the same, like for example Logistics
management, but due to the differences between the various products, various
systems might be needed. The same goes with markets. Imagine you want to go for
e-business. E-business requires not only that you are having electronic workflows,
but also that you have electronic channels for interacting with your partners.

Simple capabilities (e.g. Order handling) already have differences between
customer segments. For example a logistics company providing digital services for
creating the shipment labels need different channels depending on private or large
corporate customers. The result of such a service is a file containing the shipping
label that can be attached to a parcel or container. A private customer only having a
parcel once in a while definitely needs a web portal with an HTML user interface.
It can be used for entering the shipment data and then get the label as a PDF or any
graphic file for printing.

The use case looks much different for large corporate customers, big companies
sending hundreds or thousands of parcels every day. They cannot have dedicated
employees that enter data into a web portal and then print PDFs. They need a
webservice that can be integrated with the customers’ IT. It will support sending data
for all parcels and then providing the labels as PDF electronically. The capability
is the same for both customer segments: Shipping label provision. Due to differing
levels of technical systems of the customers, the capability cannot be supported by
a single label creation system.

Nevertheless, these criteria should be evaluated very carefully. Variances will
result in redundant systems and, therefore, lead to higher run budgets and support
effort. But an inadequate standard application can hamper the business. Of course,
we are looking at this decision from a theory perspective. Having criteria makes it
look simple. It will get very complicated when being in a corporate environment
and talking to people because they feel very special. They always find a way for
telling that they need a different system as the others because they have specific
requirements. Therefore, the default should be marking each capability as standard
so that it can be supported by a single application. Only if people provide evidence
for a variant, then the recommendation will go for variants.

3.2.3 Make-or-Buy

The third step in the methodology, after standardisation, is considering make-or-
buy. What is the best option for introducing the application? Is it better to develop
an application on our own (because of the business relevance of the capability)? Or
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Proprietary Commodity

= Capability refers to core business = Support or general capability
m Very specific to company or industry m Very common amongst companies
m Core asset (confidential) = Knowledge widely available

|}

= |nnovative (competitive advantage) Collaboration with partners

= I

= No adequate application available m Standard application available and meets
m Experience with managing application requirements

development projects = Cost for development not justified
= Budget available = No own expertise for development
Recommendation: Make application ‘ ‘ Recommendation: Buy application

Fig. 3.8 Application architecture: Sourcing

should we just buy a cheaper standard system (in order to minimize expenditures
and risk)? The default is buy, because it is cheaper. But many business stakeholders
will have a saying in this one for pushing for developing a system on our own.

Let us have a look at the criteria summarised in Fig. 3.8. The capability should
be considered as proprietary, if it refers to the core business (i.e. it is a core
capability). Core business means that it is the heart or the core of our value chain.
These capabilities directly contribute to revenue generation. Other capabilities (e.g.
guiding and supporting) only indirectly contribute to value creation. In a large
logistics company, this might be the system for making the route planning—how to
transport parcels and containers. The capability is industry specific and the system
helps with optimising business performance.

Requirements that are very specific to a company (or an industry) can justify
a proprietary application. Some super sorting algorithm for parcel distribution, or
for planning our logistics network, can be a core asset. They might be unique for
the company and significantly improve business performance. A company does not
want others to know about it or share it with them.

Developing something very innovative (based on artificial intelligence) for the
core business (e.g. routing optimisation for network) will provide a competitive
advantage. It is not recommended to buy a standard system as it will be available
to everyone. A company might also consider developing it internally and not with
external development partners as the knowledge is strictly confidential.

I talked to a major airline a while ago and they are thinking of using artificial
intelligence (AI) for optimising their network. It is supposed to optimise their
schedule and the routing of the fleet. It provides an advantage for being better than
others and can optimise business efficiency. From a pure business perspective, this
is a core asset and very special to the company. Such a system is not available on
the market and would provide a competitive advantage.

The method emphasises a pure business point of view by just looking at the
capability and its business relevance. At the same time, one also has to consider the
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market of existing applications. If no such application is available on the market
then you need to develop it on your own.

A company also needs to have skills and experience with managing application
development. It needs to have the implementation workforce. It needs to have
project managers being experienced with IT and software development projects.
And of course, it needs to have the budget. If this is given, then the recommendation
would be make the application, and don’t try to buy an existing one.

On the other hand, there are valid reasons for procuring an existing software.
Especially for a very common commodity. Most of the support commodities (like
human resources, finance, IT, customer relationship management) are very similar
in many companies, even across industries.

Implementing a new application would compete with existing ones and most
probably not be that innovative. Criteria supporting such an option are listed on the
right-hand side of Fig. 3.8. We first need to check if the capability common amongst
companies. Customer Relationship Management is a well understood function and
there are mature solutions available on the market. They are also supported by
textbooks on marketing, sales and customer service. There is plenty of research
in academia and practice that constantly improves the discipline. Furthermore, the
same concepts are applicable for any kind of company or industry. If it is common
knowledge provided within this capability, or even if it requires collaboration with
partners, then rather think of deciding for an application to be bought on the market.

An application can only be procured if it is available on the market (which holds
true for most supporting capabilities) and if it meets requirements. If the effort for
development is not justified (because expenditures exceed the benefit by far) or
the expertise in development is not available, then rather go for buying an existing
application.

Honestly speaking, the world is never black and white. There will never be hard
facts for making the decision for either make or buy. It will always be about checking
and weighing the criteria, one against each other, prioritising the criteria, and then
make that decision. Some criteria are stronger than others. If no system is available
on the market, then you don’t have any chance. You need to develop it, or if it is
too expensive and does not justify the benefit, then there might even be the decision
we are not going for an application at all. Developing an application providing a
smaller benefit compared to implementation cost, does not make sense.

If you don’t have software development expertise you should still consider
buying an application—even for core capabilities that are very specific to your
company. There are some start-up companies developing software for niche markets
that tailor their system to specific customer needs. Such applications are either
already configurable or the small company wants to increase their customer base. It
will then also spend effort on adding additional functionality that can later be sold to
further clients. Instead of buying it, having a partner that can customise an existing
software with respect to your needs, can be a good choice. Even though it relates
to the core business, and even though it should be a differentiator, you can let the
partner develop the application.
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Those criteria here should be seen as a rule of thumb that you can keep in mind.
They are not hard facts. You always need to have the big picture. And then at the
end, make a decision based on all relevant facts.

3.2.4 Clustering

The last step was dealing with building groups of capabilities or building clusters of

capabilities. A capability map can be very large by having specialised capabilities

and a very deep decomposition level.” It is not reasonable to have a software

application for each individual capability. Consequently, capabilities need to be

grouped so that we reduce the number of applications by only having one per cluster.
Clustering can follow some simple rules:

. Only automated capabilities are relevant for clustering
. A top-level capability (or to be more precise: all its automated sub-capabilities)
can already be a cluster.

3. A top-level capability cannot mix standard/variant or proprietary/commodity. In
this case it needs to be split into two or more clusters for the respective decisions.

4. Top-level capabilities can be clustered if they are similar.

. Any capability can be a cluster if all its sub-capabilities are similar.

6. Capabilities are similar if . ..

N —

W

 ...they have similar functions
» ...work with the same business objects

Clustering is based on similarity which covers the decisions for standard vs.
variant and proprietary vs. commodity. You cannot mix them in a cluster as we
would then have a conflict for the application. Similarity can also be decided by
functionality (which should be the case for a decomposition of one capability) or
common business objects. Also the complexity of the application landscape should
be considered during clustering. One should, for example, reduce the number of
interfaces between applications. Splitting common functionality or business objects
across several applications will lead to interfaces for data exchange or service
requests (cf. Sect. 3.3).

Applications can be derived from clusters as shown in Fig. 3.9. It does not
necessarily mean that you need to have a certain product in mind. You can at least

"Imagine having a capability map with ten top-level capabilities that are decomposed by two more
levels. If each (sub-)capability is in average decomposed into 5 sub-capabilities the we will have
around 310 capabilities (10 on level one, 50 on level two and 250 on level three).
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Derive applications Application landscape

* Define a potential application for each + Application name can be ...

capability cluster + ... abstract but similar to capability
« Each automated capability needs to be name

supported by an application + ... the name of a standard software
+ There can be several applications for a (in case of commodity)

non-standard capability + ... the name of an existing system

(proprietary)

= Application has same sourcing
option as capability

+ There can be a different sourcing
options for each variant

» Existing or anticipated applications
should not drive cluster definition!

Fig. 3.9 Application architecture: Derive applications

have an abstract name or an application type. It can even have the same name as the
capabilities. For customer service, you might decide for example:

1. salesforce.com (concrete application)
2. Customer Service System (derived from capability name)
3. Ticketing system (class of application)

Large companies already have an application landscape in place. If those systems
are supposed to be reused, then you can already put it there as a representative. For
each application, you need to make sure that they have the same sourcing option as
their capability.

If the capability is standard, then you can have one standard application
throughout the company. If the sourcing option was buy based on the capability, then
you can procure the application. In case of the variants, you might have different
sourcing options for the same capability. Let’s reconsider the example with the
customs processing. Some countries have established customs systems available that
you can procure on the market. If no such system is available for other countries,
you can develop it on your own, even considering selling it later on. But this is a
different story.

3.2.5 Resulting Application Landscape

A simple example for showing the result after applying the method is shown in
Fig. 3.10. We are not seeing the decisions here, but the result of this method.
Those capabilities are on a very high level, we have different systems for market
development, which includes marketing and sales, we made the decision we want to
have one integrated CRM system supporting all our marketing activities, and then
also directly drive sales.
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Fig. 3.10 Application architecture: Result

For logistics operations we made the decision we want to have one integrated
Logistics system. It can be different from the CRM system and operates on different
data. We want a different system for the supplier management because we are
having systems that are integrated with the systems of our partners. We are not
only managing our bookings, but also use the Booking system for sending booking
data towards our partners, like airlines and ocean freight companies.

The last one is a Ticketing system for our customer support. Most probably,
for the capability market development we decided on going for a global standard,
because we also want to have one repository with all the customer data so that we
can use it throughout all our marketing departments globally. Marketing and sales
are not that much different across industries, so we can buy an existing CRM system.
We did not make the decision on which one yet, but we made the decision we want
to have a standard system.

It is different for logistics operations because here, even though systems are
available, we can implement better systems that are more suited for our products
and our customer segments. It is a differentiator from other competitors. This system
will be developed on our own, so it will be a proprietary system and also a global
standard system. We are going for an existing booking system because we have
several partners and we don’t want to implement integration with other partners.
We want to have existing systems that already enable us sending booking data to
partners. And we can also allow for variance here because there is one system for
airlines and another one for ocean lines. The differentiator here are our products.
We have airfreight and ocean freight products. They are very different with respect
to partner integration. Hence, for the one capability, we need different booking
systems. But we can buy them on the market as this functionality is publicly
available.

Having those systems is the starting point for developing our application
landscape. At the current stage, we used the business capabilities and derived some
kind of the best application landscape we can imagine from the business capabilities.
Do you think this is enough for talking about applications? Will just having the
symbols on the map help us optimising the application landscape? If you say yes,
it is enough, then you are too fast. Just consider being the CIO that now needs to
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make the decision about which products to buy or which systems to reuse and what
to do with them. Which kind of information might be missing here?

3.3 Application Details

Yes, you are right. We need more information about the properties of applications
as well as their relationships to each other. Applications are usually very complex
entities and can be described in various ways. The following two sections will
provide an overview on ...

o ...relationships between applications
e ...properties relevant for managing applications

3.3.1 Relationships

While remembering the examples for application landscapes, we know that applica-
tions are not only working on their own. Usually, a whole process is supported by
several applications and those applications need to work together. An overview on
typical relationships is given in Fig. 3.11. One of the previous examples specifies
the exchange of business objects between applications.® Salesforce.com providers
information on customer accounts to the transport management system and also to
the ticketing system in Fig. 3.2 on page 75.

Application landscapes are not only about showing a system we own but also
the collaboration between applications. In the past years, there was also some
hype on service oriented architectures which is now superseded by the notion of
micro services. We will not stress this buzzword here.? However, the notion of
providing services is still a dominant mechanism in today’s application landscapes.
It encompasses applications providing services and others using them.

There are some examples on the very right-hand side of Fig. 3.11. The order data
being maintained in the order management system will be required for billing, so it
will be sent to a billing system. The same can happen with the customer accounts,
as already discussed. Any business object can be subject to data flow between
applications.

8We will transfer this principle to data objects as well. In the remainder of this section, data flow
and exchange of business objects will be used synonymously.

9The service-oriented paradigm is heavily recognised in software development as it fosters reuse
of application functionality. There is a popular book about Service-Oriented Architecture (SOA)
by Erl [1]. There are several books available on microservice-based architecture, like for example

2].



3.3 Application Details 91

Relationship Explanation Example

Two or more applications collaborate in an unspecific
General way. This relationship might be used instead of data
flow or service if details not known.

“uses” or
“requires”

Data maintained in one application (data provider) is
Data flow transferred to another (data consumer) for further
processing.

Order data from
OMS to billing

Functionality is implemented in one application
Service (service provider) and offered as a service. Others Calculate price
(service consumer) use it by invoking the service.

Fig. 3.11 Application relationships (overview)

A service represents some self-contained unit of functionality implemented by or
within one application. This service can be provided so that other applications can
use it. It works similar to a function call in any programming language. A service
has a name as well as input (data provided during service invocation) and output
parameters (result returned after finishing execution). For example, we can have an
electronic product catalogue that helps with calculating prices for a product. The
calculation can be based on the amount of ordered products, additional services or
further product properties. This kind of service might be required for creating the
offer to the customer and later for processing the order. Finally, it will be used by
the finance system for generating the invoice. The rules for calculating the price
are always the same and it makes sense having a single software system for this
service. This functionality will be reused by others. A service can be implemented
for exchanging data (i.e. data flow) but also implement functionality for reuse.

Especially during an early stage, while getting an overview on the application
landscape, people only know that one system works with the other. They are aware
of the relationship but do not have enough knowledge for classifying it as a service
or data flow. Details are missing very often. But it is important to document the
relationship so that we are aware of the connection. In this case, we got the concept
of a general relationship between applications.

Figure 3.12 presents an application landscape showing data flows between
applications. It is very similar to previous examples in this textbook. It represents
a customer portal that can be used by our customers for entering order details.
The customer order is then transferred to the order management system (data flow
customer order between the two applications). Order data is then also sent to the
billing system. It is a simple description, but still very powerful. It is used in many
organisations for showing how applications are working with each other. Integrating
e-commerce processes and companies along a supply chain is based on well defined
data flows.

This is one of the most important map when describing the application landscape.
Yes, this example is simple. But let us always keep in mind, maps of real world
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Fig. 3.13 Service-oriented relationships

companies are much larger and complex. They are not only having six systems,
but a couple of hundred, or even more than a thousand software applications.
Understanding how they relate to each other can only be done with a good overview
map. The map can also be considered as best practise visualisation for showing how
applications work with each other.

The notion of service provisioning might sound a little bit abstract. We want to
explain it with a quick example in Fig. 3.13. The application landscape has a Billing
system which provides the rating service for other applications. This service is
supposed to calculate the rate (i.e. the price) of a product. Other applications, like
the customer portal, can use the rating functionality by just invoking the service.

Imagine the customer entering the new order in the customer portal. This portal
shows all relevant information for the product and also automatically calculates the
price by just using the rating service of the billing system. The functionality for price
calculations is only implemented in the billing system and not in the customer portal.
The rating service can also be used by other systems, like the order management
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system or the customer relationship management system. The benefit of having
those services is economies of scale: You implement them once and then they can
be reused by other applications.

There are two more services

1. tracking service in the 3rd party booking system
2. routing service in the Time tables system

Monitoring logistics flows requires an overview on the status of each shipment.
Status information is generated whenever a certain activity'® has been performed
on a shipment or it has been handed over between logistics partners. A logistics
company provides those track events by itself but also receives them from their
logistics partners.

Parcel logistics companies need to receive tracking information, for example,
from the airline. Did the plane with the parcel (or the container with all my parcels)
already arrive at the destination? Did the shipment pass customs? Are there any
delays? Instead of implementing tracking functionality in each system, we can
implement it once in a single system (in this case the third-party booking system).
It can then be reused by the customer portal so that the customer can track the status
of the booking. The service can also be used by logistics management systems or
order management systems (not shown in Fig. 3.13).

The routing service is implemented in the Time tables application. This service
calculates the optimal routing for a new shipment based on available capacity
and cost. Routing is one of the core capabilities of a logistics company. It aims
at minimising the cost for shipment by evaluating different options for moving a
shipment from A to B. Those options can compare direct flights with multi-stops
or rates from different airlines. The service is only used by the 3rd party booking
system in this example but can also be offered to further applications. It can support
network optimisation, order management and order execution.

3.3.2 Properties

Let us now get a little bit more specific about what kind of information is needed
for assessing the application landscape. It will be required for the following two
scenarios:

* as-is analysis is about understanding the current application landscape. We need
data that will help with identifying and documenting current issues. This will be
the starting point for optimising the application landscape.'!

19Example activities are: export processing finalised, customs clearance done, shipment sent to
destination country, shipment on hold.

" Transforming the application landscape will be further discussed in Sect. 5.1.
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* to-be planning will provide a map describing the future state of the application
landscape. It is supposed to be better than the as-is, hence, we need criteria for
comparing as-is with to-be.

There are two kinds of information that are relevant for the analysis of application
landscape as provided in Fig. 3.14. First of all, we need to know the cost
associated with existing (or planned future) application systems. This will cover
on-time and periodic fixed cost for implementation and provisioning. Maintenance
generates periodic variable costs for bug fixing and system updates based on new
requirements. Costs are the key concern for most IT organisations as discussed in
Sect. 1.1 (visualised by Fig. 1.6). Especially when facing an application landscape
that has been growing in an uncontrolled way, people need to consider how to reduce
the number of applications (and complexity). After identifying redundant software
applications, the IT department needs to make a decision on how to consolidate
them. Is it a good idea to keep the cheapest one and decommission the other ones?

Most probably not as you need to consider application quality during such a
decision. This can be addressed by the following questions:

e What is the technical implementation platform of an application? Out-dated
implementation environments can result in increased maintenance cost in the
future. It is recommended to switch off applications on legacy infrastructure (e.g.
mainframe computer) instead of modern server systems. This is referred to as
technical fitness.

e How well does the application fit into your overall architecture? The imple-
mentation of applications in an organisation should follow the same principles
(architectural fit). The structure of the application landscape should also fit to
business processes.

» Can it easily exchange data with other applications or do we need a dedicated data
translation system? This is a common symptom for an architectural mismatch.
Value-add along end-to-end business processes requires a seamless flow of data.
Translations can hamper this flow by information loss or inconsistencies during
data exchange.

= Build: Initial cost for developing an application
= Run: Periodic cost for providing an application to users

Cost
= Maintenance: Bug fixing and adapting to changing requirements
= Shut-down: Decommissioning an application not needed anymore
m Technical fitness: Avoiding old and insecure technologies
. m Architectural fit: Flexibility for future enhancements
Quality

m Business fit: Quality perceived by business users

m Strategic relevance: Future business relevance

Fig. 3.14 Application properties
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* How well is an application supporting the business? All business capabilities
should be fully supported by software applications. Applications should help
with performing business processes in an optimal way (business fit).

* How well is the application contributing to the corporate strategy? The prioriti-
sation of software applications also needs to consider their strategic relevance.
However, the strategic relevance of an application is usually determined by
the capabilities it supports.'> The strategic relevance does not only consider
immediate effects but also investments into future business opportunities.

The properties from Fig. 3.14 can be taken into consideration when assessing
existing applications and a complete application architecture. They help with
making decisions based on hard facts like reducing cost or increasing quality. Beside
the complexity reduction mentioned above, they can also substantiate a decision on
an investment—including the replacement of an existing application.

Example 3.1 (CRM Replacement) We have a CRM system, but users are
complaining about it. It is buggy and makes the work of customer service
very cumbersome. It is also quite old and does not serve all the business
requirements. The sales and marketing heads ask for a replacement but you
have to provide the information for a making conscious decision.

Your first investigation starts with determining cost:

* What are the costs associated with the existing CRM system? (provisioning
and maintenance)

* How much do we need to pay for implementing the new system? (either
make or buy)

* What will be the run costs of the new system compared to the old one?

* Will we have less maintenance cost with the new one, compared to the old
system?

* How much do we need to pay for shutting down the old system?

These are only a few example questions for a pure cost-related comparison
between keeping the existing system or introducing a new CRM application.
However, this is not only a cost-centric decision. You also need to consider
quality attributes:

* Technical fitness of the new system should be better than the old one in
order to solve one of the biggest pain points.
* The new CRM system needs to fit to the corporate application landscape.

(continued)

12 Applications—as any resource—do not have a business relevance. Their relevance is decided by
the business they are supporting as only value-add provides result in a corporate environment.
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Example 3.1 (continued)
* Business support should be improved due to less frictions caused by

insufficient IT.

The quality attributes can be applied for assessing one CRM system and
also the comparison between several options. For example: Is salesforce.com
better suited for us because it is a cloud solution? Would Oracle (or another
customer relationship management system) be a better option as it will be
hosted by us? And we also need to have technical support for the new
application. At the same time, does salesforce.com really support our business
processes better than Oracle?

All these information will influence your decision on changes on your application
landscape. Therefore, it information needs to be collected and maintained for each
and every application. Maintaining a repository with application data will be further
discussed in Sect. 5.2 when describing the role of the enterprise architect.

Figure 3.15 provides some more detail on quality attributes of applications.
Technical fitness is a view on the architecture and implementation of an individual
software system:

e Is it an old system based on mainframes, or is it implemented using modern
technologies?

¢ Or did we use modern web frameworks or user interface frameworks?

¢ Does it follow a holistic architecture?

The better the maintainability of a system, the higher the technical fitness will
be. If the application only has a few bug reports and only requires a very few
technical changes, then the technical fitness might be higher. This is something you
can even measure for existing applications. You can check bug reports or incident

Technical fitness

» Implemented using modern technologies and frameworks
= Only few bug reports and technical change requests (incident backlog)

Architectural fit

m Following architectural guidelines of the company Quality

» Well documented and extension mechanisms provided

Business fitness
User feedback (tickets or surveys)
m Frequency of new/additional requirements (change request backlog)

Fig. 3.15 Quality aspects
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logs for applications. The number of incidents negatively affects the technical fitness
(more incidents usually implies less technical fitness).

The architectural fit does not only look at the system (i.e. its technical
implementation) but its integration with other applications. Does the application
follow architectural guidelines that have been provided by the companies, or does
it follow the rules provided by EA? If yes, it fits our architectural vision. At the
same time, we also need to make sure that the software and its interfaces are well
documented. Documentation will be required later on for any kind of maintenance
activity (extension of integration). The better the documentation, and also the
architectural quality, the better the architectural fit can be assessed.

Business fitness measures how well the application supports the business.
Sometimes this is not easy to assess because different people can assess the quality
differently. Some people might prefer a Windows-based user interface while others
still prefer the old mainframe style with keyboard short-cuts. These users can be
more efficient with entering data in the old mainframe-style than with mixed mouse
and keyboard interactions. However, such an assessment can be subjective. There
are some criteria that can help with measuring the business fitness of a system.

* Survey: First of all, we might conduct a survey concerning business fitness. We
ask people how well the application supports their activities. A survey does not
only address individuals but can be performed with many people.

*  Number of tickets: The more business users are complaining about a software
system, the worse the technical fitness might be. Furthermore, if the business fit
is high, then we should expect that people are not complaining or opening less
tickets with respect to a certain application.

* Change frequency: The more changes are required by business stakeholders for
a specific application, the less it supports current requirements. Otherwise, they
would not request the requirements.

In summary, a huge backlog of change requests is an indication (or a measure) for
assessing the business fit. If the application is properly supporting the business, users
would not open many tickets, and they would not have many change requests. The
other way around, if you have a lot of tickets and change requests, then you should
investigate further. The number of tickets and change requests can be a measure for
poor business fit. However, this assumption can be wrong. Many change request
might also be the result of the popularity of an application. Users might like it and,
therefore, extend it with further functionality.

That’s it so far about the core concept and the core information we need about
application landscapes or concepts that we need to describe application landscapes.
Most important, we have the application itself. We have relationships between
applications, which might be data flows or services being used or just general
relationships without further specification. We also need data about applications.
Collecting data is quite tedious but required for doing analysis to make decisions on
optimising application landscapes.
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Concept Description

Application || Group of applications that needs to be used together
system (e.g. server system and different clients).

Application Part of an application offering an exposed functionality
component || (e.g. interface to other applications)

Data in applications and data flows (more detailed than

Date oyt business object)

Fig. 3.16 Additional application concepts

3.3.3 Further Application Concepts

There is not much more to add to application landscape, except a few additional
concepts, shown in Fig. 3.16. We will briefly present them here so that you are
aware of them. Some EAM tools may require them. They will not be required in the
remainder of this textbook.

Some tools provide concepts for application systems, which is a group of
applications that relate to each other. SAP is, for example, such an application
system, consisting of several applications. It encompasses an Enterprise Resource
Planning (ERP) module, Transportation Management (TM), Customer Relationship
Management (CRM) and some more. They build a whole software system working
together.

There is another abstraction called the application component. An application
can be further devided into several modules or components. This provides a more
fine-grained description of functionalities implemented by such an application. A
logistics management application can, for example, consist of a module for planning
the bookings, for transmitting bookings to partners, and also for monitoring the
transports. The application consists of three components. Even having interfaces to
other applications might justify a dedicated component.

We will now have a look at the topic of data objects. When talking about the
application architecture, people also relate it very often to data objects. And in fact,
our examples for the application landscape already indicated that we have data flows
between applications. And for describing those, we need the notion of a data object.

3.4 Data Architecture

I would like to remember the levelling scheme of EA as introduced in Sect. 1.4.
Figure 1.20 shows the three-layered structure for EA, consisting of
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Data Architecture

Business

Architecture Capability BUS'.HESS
object

All concepts
Application concerning
Architecture Application Data object data are

related to each
other

Technology
Architecture Host Database

Fig. 3.17 Data architecture as cross-cutting view

* Business architecture: introducing business processes, capabilities, business
objects and further business-related concepts.

* Application architecture: consisting of applications and their relationships.

» Technical architecture: will not be covered in this textbook.

We did not talk that much about data but only business objects. It was already
stated that business objects can be a starting point for deriving data models for
applications and software development. Some frameworks use the notion of the data
architecture. We will not change the three-layered approach here by adding another
layer. We will rather explain, how the notion of data fits into the current model.

Whenever we see, read or hear the term data architecture, we should keep in mind
it refers to data on various level of detail in our enterprise as shown in Fig. 3.17. In
this sense, the business object relates to the data architecture. It is the business view
on the data represented by business objects. On application architecture, we also
have a view on data, which is represented by data objects. Data objects represent
data that is stored in applications and exchanged between applications. And going
further downwards on the levels, we have the database as a representation of
business objects in the technology layer.

We will not follow the notion of data architecture that much in the course of this
textbook. We just introduced it here for showing the term also exists. Sometimes
people interpret it differently. In our case, if we think of data and data architecture,
it is a separate dimension over the layers. We already had concepts for representing
data on the level of abstraction for each level. Namely, business object as the
business architecture representation of data. Data objects are a more detailed view in
the application architecture. The next level is considering the implementation of the
technology. This comprises installing concrete application system that use databases
making data persistent.

These three concepts represent the same kind of information, it is all about data.
The difference is in the level of abstraction (Fig. 3.18). While the business objects
are on a high level (business level), we only think of the most important terms that
are relevant for the business. They are reflected by a name and can have a description
in natural language (like a glossary). They can also already contain properties
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Business * Business Object Model (BOM)
BOM . fevel * Business terms and their relationships.
* Intended to communicate terminology
* Data model (DM), high level
Data Model * Common basis for IT applications
* Re-use terminology from the BOM.
* Databases
* Implementing the DM
+ Additional data types and attributes

IT level
Databases

Fig. 3.18 Levels of abstraction of data

defining concrete information contained in that object. A business object model
(BOM) shows relationships between them, and is usually driven by the terminology
used by the business.

The business object model can be the starting point for an application-specific
data model. A data model is a very common tool during software development,
helping the software engineers, designing and implementing the software system.
Ideally, the data model is not something completely new, but should refer to the
business object model by reusing terminology from the business object model.
It will define further data objects and provide more details on attributes and
relationships between data objects.

If business people are talking about bookings, then there’s no need for having
an abstract name in the data model, something like XYZ5. Even if it is nicer for
the programmers, it is not really helpful if business stakeholders do not recognise
business concepts. The data model should link back to the business object model by
reusing the terminology introduced by the business objects. There will be more data
types as well. Defining the data model for the application, we need to introduce new
data that is required for implementing the system. Implementation details should
not be relevant on a business level.

A concrete database (technology architecture) being implemented in our cor-
porate environment will contain specific information about primary keys, foreign
keys, tables for implementing end to end relationships—very specific details that are
required for database design. All those details are not required on the business level.
Going from the business object model via the data model towards the database will
result in more technical details on data objects required for system implementation

3.5 Further Reading

For further reading, there are three titles that I would like to recommend. There
are two books available that deal with a language called ArchiMate. The first
one by Lankhorst and co-authors, is now available in the fourth edition (the first
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edition being published already more than 10 years ago). It is very motivating
and describes the basics of the ArchiMate modelling language, which is quite
popular for describing EA. It offers a lot of concepts for modelling applications and
application landscapes. Whoever needs to have an overview and then more details,
[3] would be a recommended reading.

There’s also some kind of textbook for teaching how to use ArchiMate, also
published by a Dutch guy called Gerben Wierda. He has a very detailed book about
how to use ArchiMate, how to describe certain architectures using the ArchiMate
language and tools [4]. This book provides many examples on how to describe an
application architecture and its relationships to the business architecture.

The third one is a blog entry by a German consultant called Stefan Tilkov, who’s
very popular in the software engineering community, and also in the architecture
community. He provided some thoughts on something called a canonical data
model. Starting from the business object model, we can think of having a standard
data model for the whole enterprise. He provides a very critical discussion and
comes to the conclusion that we should not aim at having a detailed enterprise-
wide data model. If you’re interested in this one, there’s a discussion on this in the
blog provided by Stefan Tilkov [5].

3.6 Summary

That’s it for this chapter. It introduced application architecture concepts for describ-
ing the application landscape. It basically covered software applications together
with their relationships and business context. We also introduced a method for
deriving an ideal application landscape from the business capability map. More con-
cepts have been introduced for describing information about software applications
and their interfaces (data flow and services). They are required for describing and
analysing the as-is application architecture. Analysis will be subject of the next
chapter.

We should have an overview on what we covered so far in this book (Fig. 3.19).
We started with the introduction into EA and EAM, providing the motivation why
we are doing it in Chap. 1. This was followed by two sections describing special
architectures. Chapter 2 covers concepts for describing the business architecture
with the two core concepts, business capability and business object. Chapter 3 added
the perspective on application architecture with the core concepts application and
data object. We learned how to derive an ideal application landscape from our
business capabilities. Additional information was introduced in order to further
describe software applications. The subsequent Chap. 4 called analysing EA will
address the following topics:

* How can we describe and analyse EA?
* What is the business support matrix and how can it help with improving our EA?
*  Which typical problems can be found in an application landscape?
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Analysing Enterprise Architecture

Fig. 3.19 Following next: Analysing enterprise architecture

3.7 Exercises

Exercise 3.1 (Application Interfaces) Please, describe in your own words the
difference between data flow and service relationships between applications.

Exercise 3.2 (Commodity Applications) You are an enterprise architect in a
pharmaceutical company. The marketing and sales head wants to replace the legacy
Customer Relationship Management (CRM) system by a new one. He wants the IT
department to develop a proprietary system so that industry-specific knowledge can
be incorporated as well as modern data analytics functionality.

What would you recommend? Should they develop a new system or procure an
established one from the market? Please, explain your answer thoroughly!

Exercise 3.3 (Standard Applications) You are an enterprise architect in a interna-
tional banking corporation having subsidiaries in Australia, New Zealand, United
Kingdom, Malaysia and Hong Kong. Your Chief Operations Officer aims at
automating compliance and security check by introducing intelligent data analytics
systems. As those compliance rules look very complicated, he wants to introduce an
individual system for each country organisation.

What would you recommend? Should they introduce a global system or individ-
ual ones for each country? Please, explain your answer thoroughly!

Exercise 3.4 (Target Application Landscape) You are the Chief Information
Officer (CIO) of the Deakin University and are tasked to create a target application
landscape for the university.

You should address the task in the following way:

1. Use the capability map as a starting point
2. Identify applications for supporting these capabilities
3. Try to eliminate redundant applications
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Create an application landscape with at least twelve applications and the respective
capabilities. You should take the business capabilities you already identified as a
starting point. Investigate for applications that are required for supporting these
capabilities. Try to identify as less applications as possible as we want to keep the
application landscape as small as possible.

Exercise 3.5 (Application Landscape Analysis) You are the Chief Information
Officer (CIO) of the Deakin University and are tasked to optimize the as-is
application landscape for the university.

You should address the task in the following way:

1. Identify potential issues. Keep the purpose of EAM in mind!
2. Determine which kind of information is required for analysing the issues.

List and explain any kind of information you will need about the applications.

Exercise 3.6 (Application Properties) You are an enterprise architect in a com-
pany and currently tasked with consolidating data on software applications. You are
scheduling and conducting interviews with various IT and business experts in order
to collect the data from them. They feel a bit uncomfortable by all your questions
and would like to understand the purpose of the data collection. Please, explain in
your own words, why the following kinds of data are needed:

. Licenses and run cost of applications

. number of users

. data maintained by the application

. number of changes and project related to the application

. business processes or capabilities supported by an application

[T SO T \R
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Chapter 4 )
Analysing Enterprise Architecture Sheghie

Let us reflect what we learned so far in this textbook. In Chap. 1, we started
with an introduction to the topic of EA and EAM and also presented idea goals
of the purpose of EA and management. We then took a closer look at concepts
for describing the business architecture in Chap. 2. We not only covered business
processes, but placed strong emphasis on the notion of business capability and
business object. In the subsequent Chap. 3, we looked at how software applications
relate to the business architecture. We derived an ideal application landscape from
business capabilities and had a look at additional information required for describing
an entire application landscape in a corporate environment.

So far the majority of this book was focused on the descriptive aspect of EA.
It contains concepts and maps that assist in developing a picture of the EA of an
organisation. The application and analysis of those viewpoints will be introduced in
this Chap. 4.

Don’t worry. This does not require the application of complex mathematics and
mathematical models for fancy analysis. Most of the analysis will be facilitated
based on visualisations that you know already from previous chapters. We will
extend this by presenting basic principles for new viewpoints. We will introduce
one very important tool, the so-called business support matrix. This matrix helps
with the analysis of the relationship between IT architectures on one side and the
business on the other. After completing this section, the subsequent section called
Managing EA will then deal with the role of the enterprise architect and how to set
up an organisation so that EAM can be performed within an organisation. We will
also have a look at typical activities in EAM.

Learning Objectives

At the completion of this chapter, you will be able to . ..

e ...explain different kinds of maps for visualising EA
e ...apply common visualisations for EA
© The Author(s), under exclusive license to Springer Nature Switzerland AG 2021 105
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e ...create a business support matrix based on capabilities and applications
e ...discuss business support based on the business support matrix

As per these learning objectives , after completing this section, you will be able
to explain different types of maps for visualising EA (cf. Sect. 4.2). You will further
understand data required for creating those visualisations. You will gain an overview
and able to apply common visualisations that are used in today’s EAM disciplines
to visualise the architecture, and also, drive decisions within the company.

Furthermore, we will take a look at a very special tool, the so-called business
support matrix in Sect. 4.3. You will be capable of creating a business support matrix
for a given domain. Based on this business support matrix, you should discuss the
implications of what you see there. You will identify and discuss typical issues, and
consider follow-up actions for solving the issues identified by the business support
matrix.

4.1 Objectives of Enterprise Architecture Analysis

Let’s start with the general challenge in today’s world for an enterprise architect.
Many enterprise architects still very much look like those architects building houses
and large buildings: walking around with big blueprints depicting architecture and
information. I still remember one of my superiors who was walking around with
all the blueprints showing them to his boss. He was showing off the work his
department did, and explaining what the top executives can now do with these
designs to make decisions based on the information shown there.

It is still like that in many organisations. Especially those that introduced a
dedicated EA tool will use it for generating the blueprint automatically. One of
the most important hardware tools for architects is the large format plotter capable
of creating plots for the large format documents that are then distributed. In fact, it
often happens that those outputs are used by top executives. You might see some of
the posters attached to the wall when entering their office.

Analysing the EA can cover a variety of aspects in an organisation, especially
as some people have a very broad interpretation of EA,! it might even cover the
analysis of business processes and the corporate strategy. However, this textbook
follows a narrow perspective by concentrating on business-IT alignment. We will,
therefore, restrict analysis to:

1. application architecture
2. the relationship between application and business architecture

You still remember the three schools of thought on EA identified by LaPalme et al. in [1]. They
are briefly introduced in Sect. 1.3 starting from page 18.
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Fig. 4.1 Example issues for EAM

Strategic

m Deriving optimal IT support for business (business-driven IT)
m Aligning IT with business strategy (business-IT alignment)

Intrinsic Extrinsic

Improving quality of software Collaboration with external parties

applications and IT services

(i.e. interaction and IT interfaces)

Reducing costs for application
landscape and IT infrastructure

Compliance to industry regulations
concerning Enterprise Architecture

Fig. 4.2 Classification of objectives for EA analysis

We first need to discuss typical objectives that are part of the analysis. Analyse
without a clear objective. You should know what you want to achieve with your
analysis. It is usually based on some assumptions on existing issues (like for
example in Fig. 4.1) that will lead to potential changes. We already presented a
couple of objectives in Sect. 1.2, providing examples from current practitioners and
decision makers. We will now put them into a structure, a taxonomy for objectives
for EAM as shown in Fig. 4.2.

There are strategic objectives for applying EAM. This is an executive man-
agement decision within the company, because people recognised issues with IT
support. We might have operational issues with business processes. Conversely we
want to have a holistic approach for optimising our business. Many EA initiatives
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have been initiated in companies because of a strong need for transparency and
business-IT alignment. Within the strategic section, companies want to understand
the business so that they can derive their optimal IT support. This is the so-called
business-driven IT within corporations as it is based on business requirements
following a holistic approach. Another objective is making sure that anything we
do within IT is properly aligned with the business strategy and business needs—the
so-called business IT alignment.

There are also more operational objectives for EAM. These can be further
categorised into two different types of objectives. One of them is called intrinsic
because they are driven by the company and provide an immediate benefit. Beside
this, we also have extrinsic objectives that are externally driven from the context
of the company. Examples for these are legal requirements, industry regulations,
business partners or markets.

Intrinsic objectives can be classified as either improving the quality or reducing
cost. In the case of EAM this refers to improving the quality of software applications
and IT services so that they support the business properly. Even if people are not
explicitly talking about reducing cost, in many initiatives, this is one of the implicit
objectives for many IT heads in typical corporate environments.

Further extrinsic objectives are divided into two categories. One of them refers
to collaborating with external parties. This means we need to integrate information
systems, but it also refers to changes in our business processes, in our procedures,
in the way how we present data to our external parties so that they can work with
them.

A company needs to be open to the exchange of information (also data and
documents) with external parties. Especially in today’s e-commerce environments,
in e-business companies collaboration is one of the key capabilities. Companies are
not managing the whole value chain for a specific service on their own, but only
fraction of the supply chain. Imagine the use case of ordering a packet of tea in
China at one of the popular marketplaces.> People are offering tea and you can
order it on the marketplace. There will be some payment service involved, which
is provided by an external payment service provider. This also involves logistics
companies which will make sure that your pack of tea is transported from China to
your home address.

This simple example already highlights a lot of parties involved in tea delivery.
Firstly, the provider of the marketplace, then the company offering the tea on the
market place. Then a different company providing the payment service. Then the
local logistics service provider in China picking up all the parcels from the tea
manufacturer. It will then hand them over to airlines so that airlines can send the
parcels to your country. And then your local postal organisation taking the parcel
and delivering it at your doorstep. This workflow is even more complicated in
reality. But this end-to-end process already involves six business partners. And

2Popular marketplaces are Amazon, eBay or tmall and AliExpress in China.
3We left out customs, for example.
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they all need to interact smoothly so that you do not experience any delays or lost
parcels. This simple use case already requires a lot of data exchange between those
partners. Therefore, in a networked e-commerce environment, it is not only about
checking internal factors for EAM, but also checking how do we connect with our
environment.

Business is usually also constraint by legal requirements, fiscal requirements,
and industry regulations. These constraints place restrictions on the design of our
processes and IT systems supporting the business processes. Beside quality, cost
and collaboration, we also need to achieve compliance. Being non-compliant will
have a negative impact on the company. Examples of this could be loss of reputation
or fines.

Strategic objectives defined by executive management will drive operational
objectives. Strategy provides the guidance on how to achieve corporate objectives
and also helps with prioritising different options while analysing and improving
business performance.

4.2 Enterprise Architecture Visualisation

How is enterprise architect supposed to be working today? Do you remember the
diagram in Fig. 4.3? We presented it briefly in Chap. 1 on page 17 when explaining
the working mode of an enterprise architect.* The enterprise architect in corporate
IT is working in a very similar fashion as an architect in construction creating
buildings or developing huge maps. The enterprise architect is producing huge
posters with information displaying the architecture of the company. Those maps,
referred to as viewpoints in this model, are created from a plethora of information
that is stored in an EA repository.

One can do it manually, like for example having all the information in office
documents or tables, and then draw the maps using common drawing tools.
There are also dedicated EAM tools available at the market that support this step
automatically. You need to collect all the data about your applications, about your
business capabilities, about business objects, and their relationships. It covers any
concept presented so far in this book. Information needs to be stored in a structured
way in the EA repository. And then the EAM tool can create certain viewpoints (the
maps or the posters we are referring to). The visualisation is supposed to support
stakeholders in the company with addressing their specific concerns.

“4The diagram has been created based on a similar discussion in [2, pp. 35] and [3, pp. 5].
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Fig. 4.3 Working mode of an enterprise architect

4.2.1 Types of Maps

There exists substantial research on the visualisation of EA with respect to stake-
holders’ need. One research group headed by Professor Matthes at the Technical
University of Munich is working on providing a sound theory containing an EA
repository and the generation of viewpoints. Among others, this group published a
research report co-authored by Khosroshahi and others containing typical patterns
for describing EA (cf. [3]). The theory encompasses a data model for EA,
viewpoints and stakeholders together with their concerns. For the visualisation part,
they are defining three different kinds of maps as shown in (Fig. 4.4).

The first type is called the cluster map. It is usually used for partitioning
elements into logical domains, like for example assigning applications to organi-
sational units or assigning applications to business capabilities. Sounds familiar?
Just reiterate the examples provided in this book so far. By doing so you will find a
couple of cluster maps.

A second type of visualisation is called the Cartesian map. While we can assign
elements only to one background or to one kind of information in the cluster map,
the Cartesian map is usually two-dimensional. We are mapping elements against
two types of informations. Spoiler alert: The business support matrix as presented
in Sect. 4.3 is a Cartesian map. You did not experience many examples Cartesian
maps yet. These will be part of subsequent paragraphs in this section.

The third type of visualisation is called the graph layout map. It looks like a
graph in software engineering, showing elements as nodes and the relationships as
edges between these. Unlike cluster maps here we do not apply a visual background.

Most of these maps might already sound familiar as we explained EA by drawing
on these examples. Such examples can be categorised as one of the types of maps
introduced in Fig. 4.4. There will be some more examples in the following section
(except for the Cartesian map as it will be introduced in the context of the business
support matrix).
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m Partitioning of elements into logical domains

e.g.: Capabilities, organisational units, business areas
m Arrangement of elements within domain
m Domains can be hierarchical (nested)

Cluster map

m Arranging elements against two dimensions
m Representation as a matrix (or table)

m Elements can span several cells

m Each dimension can be hierarchical

Cartesian map

m No placement of elements against dimensions
Graph layout m Elements are linked by connections

map m Free positioning of elements in map
m Optimised with respect to routing

Fig. 4.4 Types of maps

4.2.2 Example Maps

An example cluster map is provided in Fig. 4.5. It might look very familiar as we
have been using cluster maps from the beginning of this textbook.

The cluster map shown here is providing applications as elements and mapping
these against organisational units. There exists an application called the Customer
portal, others are called Order management, 3rd party booking and a Billing
system. An application is visually placed within the organisational unit where it
is used. The sales department only requires one application, the customer portal.
The operations team uses two applications supporting operations processes. And the
finance department has one system, too. Clusters are built by organisational units of
a fictional company and applications are mapped against these.

The graph layout map might look familiar to you because we used similar
visualisations in this book previously. Figure 4.6 shows a different example for a
graph layout map. The applications are the same as in Fig. 4.5. They are connected
by data flows, showing which data object is flowing from one application to the
other.

You are not restricted to a single type of map but allowed to combine views.
Figure 4.7 shows the combination of the previous two maps (from Figs. 4.5 and
4.6). We have the cluster map in the background for detailing the organisational
units and then adding arrows for the data flow. This is a combined cluster map and
graph-layout map.

4.2.3 Software Cartography

Let us now take a look at the general structure of a map and elements for
constructing them. It will be rare to create a pure cluster maps and a pure graph
layouts map. Frequently you will mix these visualisations. Pure maps can be helpful
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Fig. 4.6 Example graph layout map

(and are widely used), but you will frequently see complex maps displaying different
types of information.

Based on the theory provided by André Wittenburg as member of Professor
Matthes’ team, the general structure for such a map is shown in Fig. 4.8. The
background is represented by a base map. This could be clusters from a cluster map,
for example. You can assign your elements against this background. These will be
applications most of the time for the purpose of this book. These could also be any
other types of element, including business objects, data objects, roles, people—in
other words: anything that is relevant for the EA. a base map with clusters together
with a layer for elements, we can already construct a cluster map.

An additional layer for relationships can be introduced for displaying connec-
tions between elements.> This results in a combined visualisation are shown in
Fig. 4.7.

5The two layers for elements and relationships build a graph-layout map.
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Fig. 4.8 Layers of a map (based on [4, p. 83])

Additional properties of the elements can be shown using a fourth layer. You
can add for example information like:

* run and maintenance costs of each application

* quality attributes (e.g. technical fitness, business fit)
* planning status (e.g. planned, in use or to be decommissioned
* age of an application (e.g. legacy, state-of-the-art, innovator)

Most maps used in EAM will consist of these four layers. These will have a
background and show elements, which are the focus of the investigation. They can
display, but are not necessarily limited to, relationships between these elements.
Further the properties can provide additional information for the elements shown on

the map.

Let us explain this structure by the example map given in Fig. 4.9. This is
an extension of the example from Fig. 4.7. The background is build by the three
organisational units with software applications assigned to them. The relationships,
again, show data flows between them. The top level—represented by the traffic light

symbols—adds information on the applications.
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Fig. 4.9 EA viewpoints—example map

The traffic light may indicate the security status of the application:

* red: poor level of data protection and security (e.g. Customer portal in Fig. 4.9)
* amber: average security level and data protection policies
o green: high level of data protection and security (e.g. Order management)

The red traffic light on the Customer portal indicates a severe issue, because a
customer portal is accessible from outside the corporate network. It needs to have
a high security standard so that intruders cannot use it for getting access to our
network.

Amber traffic lights, in this case, might indicate systems with an average security
level. They are neither outstanding nor poor. However, the implications here are not
clear by just looking at the map. You have to have more information for a precise
assessment of the severity. Is it bad having an amber traffic light or not? Do we
need to do something? Those symbols can only reflect a highly aggregated view on
the application. However, they help in getting an overview on the whole application
landscape. Simple visualisations can help top executives with getting a grip on the
big picture.

There is no standard way for showing additional information on an EA map. We
just provided a simple example using traffic lights. Traffic lights might be associated
with statuses like low (red), medium (amber), and high (green) if high refers to a
positive property. The interpretation needs to be defined by the enterprise architect
or by the wider company, so that every person looking at the map can understand
what is represented by green, amber, and red. This includes:

1. What does the colour mean?
2. How do we determine the colour?

There are further possibilities for displaying information, like the Harvey balls in
Fig. 4.10. These are typically used for indicating progress or status of completeness.
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Fig. 4.10 Visualisation of properties

But it can also address a quality criteria with four different degrees. For example,
the execution of a project can be indicated by Harvey balls:

* low: project just started

* partial: progressing

* advanced: major work done
e full: completed

They can also indicate quality:

* low: only a few quality criteria are met
* partial: half of quality criteria are met

* advanced: most quality criteria satisfied
* full: quality criteria fully satisfied

We can only provide examples on how to use Harvey balls and other visualisa-
tions. These can be adapted in any organisation just by defining their meaning. They
normally will refer to existing properties or KPI.

Alternatively you can assign numbers. If you have security statuses based on
numbers, or even if you want to show cost, then you can add numbers. You can
even add text if you prefer, but the more text you include, the more complicated the
map will become. Architects usually relate to graphical symbols which, of course,
need to be interpreted. Further you can include gauges or progress bars to display
relative values, like a percentage or some kind of relative values. Such values can,
for example, show budget usage (i.e. budget used compared to the overall budget),
or the running cost of applications compared to others.

Last but not least, you can also utilise charts for rather complicated maps.
Example: The different cost types of an application (e.g. run, support, maintenance,
training) can be displayed by a bar chart. Those charts can also provide a summary
view on quality attributes (i.e. business fit, technical fitness and architectural fit).



116 4 Analysing Enterprise Architecture

Data collection Aggregation Interpretation

= Getting required data for m Getting insights quickly from = Visualisation
Identifying issues aggregated information - Easy to comprehend
Understanding impact = Balance between .+ Relevant information
Finding solutions +  As much information as = Supporting right decision
Driving improvements needed . ) = Not misleading!

® Quality assurance . : As less detan!s as possible m Valki in reality
Completeness m Drill-down possible
Correctness = Finding right visualisation » Results need 1o be verified
Relevance - Purpose
Timeliness + Targetgroup

Fig. 4.11 Challenges with visualising properties

Creating these maps requires an EA repository with high quality data. This can
be quite a challenging task in the corporate environment if no such repository
pre-exists (cf. Fig. 4.11). An enterprise architect needs to start the collection of
all data concerning applications, capabilities and business objects. This requires
more than simply sending an email to everybody requesting them to provide
that information. Architects usually spend a lot of time on sourcing information,
contacting people, participating in meetings to obtain all relevant information.
Business and IT stakeholders are normally busy with their own responsibilities or
might simply refuse to collaborate with EA.

Analysis and optimisation of the application landscape in its business context
requires a lot of information. This includes detailed cost figures, usage statistics of
applications, number of users and business stakeholders. Obtaining all relevant data
can become very tedious. You can keep an army of architects or external consultants
busy with meetings to obtain all the relevant detail.

We also have to keep in mind that it is not only a one-time effort to populate the
EA repository. We also need to ensure the data quality over time. This requires the
data to be complete, correct, relevant and available on time. Furthermore, we need to
make sure that we update this data over time. It is an illusion that you are only doing
data collection once, and then you are able to simply focus on your EAM work.
You need to make sure to update your data frequently whenever the organisation
changes. To make matters more complex the application landscape changes too.
Processes are also constantly changing. New products are introduced. All this needs
to be incorporated into your repository, meaning you need to be aware of the change
and constantly collect updated information.

Once you have all the details and data available, then you can think of how to
aggregate these. You will never display all the details on one big map because this
will be too confusing. You need to decide how to aggregate data, so that it will
be helpful for the corresponding stakeholder. The stakeholder should see as much
detail as required for addressing concerns. At the same time, you should display as
much information as possible, so that all relevant facts are clearly visible.
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The more unnecessary information you have, the more tedious it will be for the
decision maker. If you show less detail this will adversely impact the decisions
made. Aggregation must be planned, but should also be somewhat flexible, so that
you can disaggregate data at a later stage. Displaying high level data on a dashboard
or an EA map should also allow to drill down and show how this aggregated value
has been calculated based on more detailed data. Each aggregation does not exist
in isolation. You always have to keep the stakeholder in mind (referred to as target
group) and also the purpose of the visualisation.

After you created the map, the stakeholder can use the map not only for
visualising and understanding information, but also to support their decisions.
Whenever you create the viewpoint, you need to make sure that the map is not
misleading. It should not show anything that can be interpreted by the stakeholder
in a wrong way. Data, even when aggregated, needs to correspond with the real
world.

In real life the process never works by simply collecting data, creating a map,
and everyone is happy. Whenever we needed to create maps, it was some kind of
iterative process consisting of the following steps:

1. get initial data (might not be complete)
2. make a first draft map
3. discuss draft with stakeholder

a. Can you use this for your work?
b. Is it easy to handle?

c. Is it easy to understand?

d. Will it support your work?

. collect additional data based on stakeholders’ feedback
. calculate aggregated data

. improve data quality

. refine draft map and continue with step 3

U )N N

This process shows why traditional EA initiatives have a huge risk of failing. It
is not simply an initial set up and then applying standard tools. It is an ongoing
collaborative approach together with all stakeholders as organisations, concerns and
perception differ vastly. There is no one-size-fits-all map.

Real-life corporations are very complex, thus we need a lot of information in
order to properly understand business processes and software applications. You will
not always obtain all the data you wish for in a professional environment. You need
to start with what you managed to get and discuss first drafts with stakeholders.
Their feedback will likely require changes to the map but also result in the need
to collect more data (in case they require more information in the map). This is
an iterative process until all parties agree on a map or abandon the idea. There is
no fixed time-frame until you reach a result. It depends on your knowledge and
understanding of the stakeholders for getting a result quickly. But it might also take
a couple of months or more.
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Many enterprise architects were driven by using existing EA tools. They simply
collected the data required by the tool for generating pre-defined reports and maps.
This can work but often bears the risk that top executives do not perceive the
visualisations as helpful. Pushing for such standard visualisations that are not
understood by top executives will be a guarantee for the project to fail. You need to
listen to the customers of your work: stakeholders using your maps. This includes
top executives, middle management and any relevant stakeholder required for the
succesful adoption of EAM.

4.3 Business Support

Even though getting all the information is a challenging task, it needs to be done to
support proper alignment between business and IT (as depicted in Fig. 4.12):

» Effectiveness: We need to understand the business so that we can provide an
adequate application landscape.

» Efficiency: We need to know details about applications in order to become more
cost efficient.

The world is not simply black and white. The views presented here reflect the
perspective of a head of IT who wants to provide an optimal application landscape
for the company. Optimisation on the business side is also required from a corporate
perspective. With cost reductions, we can increase the efficiency of our business
processes. Furthermore, IT is only effective if we make sure that the business is
working effectively. From the IT perspective, we want to provide an efficient IT
landscape. The remainder of this section will, therefore, provide a closer look at the
relationship between business and application architecture. The business support
matrix is introduced as a tool for visualisation and analysis.

Business - effectiveness IT landscape — efficiency
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Fig. 4.12 Business and application architecture influencing each other
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4.3.1 Business Support Matrix

Instead of starting with a definition, the notion of a business support matrix in
EAM is introduced by an example in Fig. 4.13. You might remember this kind of
visualisation from Sect. 1.3 like maps in Figs. 1.15 and 1.16. The matrix has two
dimensions:

* Business processes: value-adding business processes performed within the organ-
isation
* Region: organisation of the company based on geographic regions

The example contains the global headquarters and sub-organisations in Europe
and in the Asia-Pacific region. Within the matrix, you see applications. Scheduler+,
for example, is an application supporting Execute order in the global organisation.
SAP ERP is a standard application for cash collection across the whole company.
Don’t be scared when reading the word matrix. We are not talking about mathemat-
ics and formal analysis. The matrix is a visual tool for describing, understanding
and optimising EA.

A definition of business support matrix is provided in Definition 4.1. It is a
Cartesian map for putting applications in direct relationship with concepts from
the business architecture. This is what we exemplified in Fig. 4.13: applications
are mapped against processes and organisational units. We could have done the
same with business capabilities, corporate strategy, product or any kind of business-
related concept.®

Business
processes Negotiate offer Execute order Collect cash Handlg
complaint
Region
Oracle OM salesforce
.com
Global (HQ)
salesforce
.com Scheduler+
SAP ERP
Europe Kewill TMS ServiceMax
ASPAC MS Word Oracle OM SAP ERP

Fig. 4.13 Example business support

6 An overview on business architecture concepts is given in Sect. 2.4 and in Chap. 2.
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Definition 4.1 (Business Support Matrix) A business support matrix (BSM) is
Cartesian map for setting applications in direct relationships with concepts from
the business architecture (e.g. capabilities, processes or organisational units). There
is no standard way but a variance of different matrix representations that can be
applied. Hence, each of the two dimensions of the matrix can represent an individual
business architecture concept.

There is no standard visualisation of the business support matrix or even the
standard matrix. There is an example in Fig. 4.13 but there are various other
representations. When studying textbooks and papers from the EA community, you
will find a huge variety of visualisations for the business support matrix. It might not
even be called a business support matrix but have a different name like domain map,
business map or application map. We continue to use the term business support
matrix throughout this textbook.”

We will now introduce a very specific kind of business support matrix that we
will need to analyse the application architecture with respect to its business support.
It has the following dimensions:

1. Business capabilities
2. Applications

An abstract example is provided in Fig. 4.14. A cell at the intersection of an
application and a capability represents business support between them. If there

Application
supports capability

v * Support means: Application A
implements functionality
defined by capability C
+ It does not mean
+ Arequires C
« A provides data for C

Applications

Fig. 4.14 Structure of a business support matrix

TThis simple kind of matrix does not require a dedicated EA tool or a drawing program but can
be easily created using a common spreadsheet application. We used this kind of matrix quite often
when data was available in a (relational) database, SharePoint lists or Excel spreadsheets. It can
be generated as a pivot table and then any kind of digram offered by Excel can be produced.
It took a couple of years until this kind of visualisation emerged as the one most suited for all
the stakeholders in the company for understanding the relationship of software applications and
the business capabilities. Even though there was a dedicated EAM tool (planningIT), it was not
flexible enough as people wanted to have different visualisations. We imported all the required
data into an Excel spreadsheet and then used the pivot table to show the business support matrix.
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is a tick, then the application does support the capability—otherwise it does not.
This refers to the fact that the execution of the capability requires the respective
application but not the other way. It does not show whether an application needs
a capability. The matrix also represents a clear functional point-of-view: The
application implements functionality that is used in the capability. It does not refer
to data only.

4.3.2 Analysis Using the Business Support Matrix

Figure 4.15 shows a more complex, but still abstract, example for a business
support matrix. It is not only displaying one tick but all relationships between
applications and business capabilities. It lists several applications, named al to a8,
and 10 different business capabilities just having abstract names, ¢l to ¢10. The
specific meaning is not relevant for this example because we just want to discuss
the structure. What we can see in this matrix is that application al is supporting
capability €3, ¢5, and capability ¢8. In the same way, we can see that the business
capability ¢8 requires two applications, namely al and a5.

We will use this example to explain typical issues in the EA that can be identified
with the business support matrix. These are:

* Gap: missed automation potential

* Redundancy: too many applications

e Orphan: application without any business value

*  Monolith: lack of modularity in the application landscape

The business capability called ¢6 is not supported by any application. This
does not necessarily need to be an issue but might be an indication for a missed

O,,,/’ ”/‘ clisagap

al v v v

N v v v .
Potential reasons

= o i v" Non-IT-supported

i v v capability

e v v v v | 5 » Missed automation
potential

el o further action required

a7

a8 v v

Fig. 4.15 Business support matrix indicating a gap
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Fig. 4.16 Business support matrix indicating redundancies

opportunity for automation or IT support. We need to check the background to
understand why it is not supported. Perhaps this is a capability that we do not want
to be supported by IT because it is a pure manual activity (e.g. loading parcels into
a truck). This root cause analysis requires human actors as the details are not visible
in the matrix.

Another kind of typical issue to be identified using the business support matrix
is determining capabilities that are using a lot of applications. You can do this
very easily by simply looking at the matrix in Fig. 4.16. You can determine some
capabilities (e.g. €¢9) only being supported by one application or by two (c8 and
c10). However, there are two business capabilities, each of them requiring a lot of
applications. ¢3 is supported by al, a2, a5, and a8. c4 is supported by four different
applications. Looking at the matrix only allows us the neutral statement that each of
them is supported by four applications and this is more compared to other business
capabilities.

Is it good or is it bad? We cannot draw any reliable conclusion by just looking at
the matrix. We need some more background information, like for example:

* Do each of the applications only perform a small fraction of activities in a
complex business capability? Each of them might be very specialised on certain
tasks.

* Are these applications required for different products or services? (e.g. manufac-
turing cars vs. motor bikes)

* Or, are they redundant?
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Example 4.1 Let us assume ¢3 being Customer Relationship Management.
Having four different CRM applications would in fact reveal a redundancy.
CRM is a commodity and we should have one integrated standard application.
We should have only one database with customer data. We should not
maintain sales training or sales-related training for four different systems, but
only have one. In this case, ¢3 would be supported by redundant applications.

Example 4.2 Another example is that business capability C4 refers to logis-
tics operations. There can be one system for network planning, another
system for monitoring the logistics network, one system for making the
bookings with external service providers, and one system for managing
customer orders. In this case, even if it is within one business capability, each
of them has a different purpose, and then, four systems might be justified.

Observation number three is that application A7 is not supporting any business
capability as highlighted in Fig. 4.17. This means we are maintaining and providing
an application that does not provide any business value. This will, of course, hamper
efficiency and most heads of IT would challenge this application. Why are we paying
for something that is not useful ?

EAM often identifies applications without supporting any business capability.
This will usually drive initiatives investigating for reasons. Such an initiative

a7 is an orphan

Potential reasons
v" Applications de-

a4 commissioned but
= not switched off
» Forgotten application
gY > Functionality not
known or hard to
a8 v v e

Fig. 4.17 Business support matrix indicating an orphan
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will analyse the background of that application and provide a decision for its
decommissioning:

1. Itis a forgotten application that is not used any more. It can be decommissioned.

2. It is used for activities without business relevance. It might be decommissioned.

3. It is required by relevant business applications (e.g. an integration backbone). It
should be kept.

4. Tt is directly or indirectly required by all capabilities (e.g. office suite). It needs
to stay.

5. A business capability is missing (e.g. business collaboration). The capability map
needs to be updated.

The business support matrix can support finding certain observations very
easily. It is a simple but very powerful tool with respect to identifying common
inefficiencies in the application architecture. It takes some effort to obtain all the
information required for creating it. But summarising it on one single chart will
be a visual aid for decision makers. They start finding issues by counting ticks
and perceiving patterns (e.g. empty rows and columns) in the matrix. Also an
accumulation of ticks (in a row, a column or a certain area in the matrix) are easy to
grasp visually.

However, let us not forget about the fact this is only a highly aggregated
representation of a complex system. It only displays aggregated information while
leaving out significant detail. An observation in the matrix is primarily only an
indication that there might be an issue. A careful analysis has to be conducted in
order to reveal valid reasons or proof that it really is an issue. We do not know the
reason or the business rationale behind it.

The fourth kind of observation is called a monolith as shown in Fig. 4.18. A
monolith is a large and self-contained software application with a lot of function-
ality. Monoliths are often grown over time or introduced in the past. Common
problems with monoliths are:

* No modular design and, therefore, no reuse of individual functionality (services)
* Hard to maintain and, therefore, impose a risk on the future application landscape
* Implemented using legacy platforms and, therefore, . ..

— inefficient for users
— security risk
— limited performance and scalability

A monolith cannot be split into smaller applications, as it does not have a modular
design or is an integrated standard software. You can easily identify monoliths in
the business support matrix by the number of tick marks in a row. Application a5 in
Fig. 4.18 is a monolith because it supports four business capabilities that are closely
related to each other (¢l to c4) and more.

When recognising a monolith, this observation should be neutral in the first step
as with each observation from the matrix. Even though the term monolith has a
negative connotation, it might be acceptable in many cases.
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a5 is a monolith

Potential reasons

v Standard software

v Grown (controlled)

» Grown (uncontrolled)

» Misaligned with
architecture

a7

Fig. 4.18 Business support matrix indicating a monolith

There might be a conscious decision for having a monolith in the company.
A proprietary core operations system® might be developed by the company as
a competitive advantage. If you are developing it on your own, you can ensure
modularity and maintainability with respect to future business needs. In such a case
this is not an issue.

Also an integrated commodity application procured on the market is less of an
issue. For example, a customer relationship management suite supports marketing,
sales and customer service. If it is a conscious decision that you need only
one dedicated system for these capabilities, then it is okay to have a monolith.
Before making any judgement about the monolith being good or bad, you need
to understand its purpose and why it is there.

4.3.3 Implications from the Business Support Matrix

Let us summarise the implications. The observations’ from the business support
matrix are listed on the left-hand side of Fig. 4.19 together with recommendations
how to handle them:

* gap being a business capability without application support

» redundancies, having business capabilities with many applications

» orphan applications or application, not supporting any business capability

* monolith, supporting many business capabilities that are related to each other

8The term core operations system does not refer to a computer operating system but to an
application being used for execution a company’s core business processes.

This is only an excerpt of observations you can make in corporate environments. Schlor and Jung
[5] introduces some more, which are some kind of special and also require some more detailed
analysis.
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Fig. 4.19 Implications from analysing the business support matrix

In case of a gap, we need to check whether the business capability is a completely
manual one. If not, there might be missed automation potential. There are two
options for filling the gap:

1. introducing a new software application just for this business capability
2. check for an existing application that can support the business capability—even
if it requires extensions

The same pattern holds true for redundancies. We first need to check the reason
behind the it. And if it is perceived as an unnecessary redundancy then it should be
eliminated by replacing applications. The same logic applies to orphans. Orphans
without any reasons can be decommissioned. However, the analysis of the business
support matrix may reveal some potential orphans that are still required (see above).

The implication in case of a monolith might be slightly different. You start with
its identification in the matrix and then the analysis of the reasons. But, in case of an
issue, you cannot get rid of it easily. You need to plan for a step-wise replacement
of it. There are some common strategies for this:

1. re-factoring the monolith, which means dividing the software into smaller units

2. introducing one new system as a replacement (in case you need to replace a
legacy monolith)

3. introducing several applications, each of which supports a fraction of the
functionality (i.e. based on sub-capabilities)

The first option is easier to perform (and less risky) as it is only a redesign of
the software. It does not need to be replaced and existing business processes are not
affected as they continue using the same system. However, the benefit is quite low
as the (legacy) software is still in use. It can be an initial stage before performing
option number three.

The second option will consist of a large scale change as also the business
processes need to be adjusted to a new software system. Further interfaces of the
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old monolith need to be re-established with the new one so that data flows continue
to work. This also bears the risk of hampering business during the transition and
missing features of the new monolith.

The third option implies a program consisting of individual projects, each of
which replaces a part of the monolith. It can be seen as a chance as the application
landscape can be optimised by introducing several specialised applications. This
best of bread approach consists of choosing the best application for each task
and integrating them. The division of the monolith (assuming it supports a single
capability) can be based on sub-capabilities, hence, the functional split of the
software application is derived from the capability tree. the method introduced in
Sect. 3.2 can be used here. The complexity of managing this program is quite large
as the introduction of several systems need to be aligned and all dependencies must
be managed properly.

4.3.4 Dimensions in Business Support

The business support matrix introduced in this textbook consists of two dimensions,
allowing for only two concepts from the business architecture. The example
provided above was limited to applications and business capabilities. But, what
about the other concepts? The business support matrix is a valuable tool showing
high-level information. However, we will most likely need additional information
for further analysis. This can be incorporated by having additional dimensions for
business support (i.e. more information behind each tick) as shown in Fig. 4.20.

Each cell in the matrix (i.e. each business support) can have additional details
on time, organisational context, customer segments and products. It also allows for
quantifying the degree of business support (e.g. the application only supports the
capability by 25%).

Dimension Application supports capability
¢ Time > For a given time period (from .. to) or plan (as-is, to-be)
¢ Organisation In an organisational unit (including countries, regions)
¢ Customer type > For specific customer segment (e.g. consumer, business partner)
¢ Product type > Capabilities may require specialised applications for different products
¢ Degree Degree of business support (partially, completely)

Fig. 4.20 Business support—dimensions
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The time dimension allows for distinguishing between several stages in the
roadmap. A business support can be indicated as as-is (the application is currently
supporting the capability) or to-be (the application will support the capability in the
future). Time can also be given as concrete periods of time if there is already a plan
for decommissioning an as-is application or when to introduce a to-be application.

We also need to know the organisation which is using this application. Remem-
ber, there might be a variety of applications for one and the same business
capability.'” We need different applications for the same functionality because of
legal or physical reasons. We discussed it in Sect. 3.2 based on customs processing,
because of different customs regulations resulting in different requirements. These
kinds of redundancies are justified and it would be helpful to have this kind of
information included in the business support matrix.

Another piece of information we needed to add to the business support matrix is
the customer type. There exist significant differences in applications for business
customers compared to private customers (i.e. consumers). Order taking for a private
customer can be done by phone or a web interface. A corporate customer, submitting
thousands of orders every day will ask for an e-business solution.

Product type can results in different requirements for the same capability.
Delivering a letter requires a different application compared to delivering a parcel,
compared to delivering a huge ocean freight container. Difference in size is not
the only reason. It is also the difference in how the delivery is handled. Therefore,
different applications are required, but still it is one and the same capability—
delivery.

And last but not least, we needed to introduce something that is describing
the degree of business support. Is this application fully supporting the business
capability? Or only half, because they are missing requirements, or there are still
some manual steps, or because there are more features required but we cannot extend
the application for whatever reason?

Example 4.3 Figure 4.21 shows two examples for business support with
different dimensions. The business support matrix is the same as above.
Application a3 is supposed to support business capability ¢6. It is not
supporting this capability now. There is a plan (to-be) that this application will
support the capability beginning May 2022.!! If you remember the previous
version of this business support matrix (Fig. 4.15), the business capability
c6 was a gap as there was no application support. The updated matrix in
Fig. 4.21 now indicates the plan to close the gap with application a3 on
a global level. a3 is becoming the standard application for ¢6 in the entire

(continued)

10Reasons for variant applications and common criteria are described in more detail in Sect. 3.2.
1'Which is in the future when writing this textbook.
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Example 4.3 (continued)
company. However, the application is only relevant for business customers.

It is not intended for private customers. Its usage is also restricted to a certain
product type, production facilities. But as a3 is already about to be extended,
the objective is to support this capability 100%.

To summarise the example: We identified the gap ¢6 and made the plan
to extend the application a3 so that it fully supports the business capability.
The change will need some time, so we are planning to support this capability
starting May 2022 globally. It will be used by all organisational units for the
interaction with business customers only, buying production machinery.

There can be several business support relationships between the same pair
of application and capability. The example in Fig. 4.21 also shows the plan
for using a3 for the same capability for private customers (i.e. consumers) in
Europe buying home appliances from January. Interactions with private
customers is less standardised, so that the application only supports the
capability to 80%.

This example demonstrates that the real business support behind one tick
can be rather complex. In this case one tick already indicates two sets of
details for the business support. The requirements for business customers do
not apply for supporting consumers—and vice versa.

-nﬂﬂﬂﬂﬂﬂﬂﬂm
- v v v

v v v v v v o
v
v v

Fig. 4.21 Example dimensions for business support
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4.3.5 Summary of Business Support Matrix

There are many more tools and visualisations available for EA. The chair of
Prof. Matthes already performed two evaluations of tools showing the range of
visualisation in [6] and [7]. Some researcher summarise existing visualisations
together with a critical reflection (e.g. [8]) or propose their idea of a complete set
of maps (e.g. [9, 10]). We will not discuss these in this book but rather refer to
existing publications. Further references will be provided in Chap. 6 as part of the
EA frameworks.

Why are we specifically looking at the business support matrix in this book?
Because it is a powerful visualisation which can be implemented using a standard
spreadsheet application. There are also not many publications presenting it in such
detail. A more elaborate comparison of benefits and draw-backs is provided in
Fig. 4.22.

It is a very simple tool allowing for high level analysis. It can be used to identify
potential issues in the application support and lead to further analysis. Such analysis
consists of drilling down into more details—provided in further documents or
repositories. Analysis is not only restricted to the current state of your architecture.
You can also make decisions for a planned to-be. You can even show intermediate
steps for your planning if you want to change your applications landscape step by
step. You can have several versions of the business support matrix for then showing
also the changes over time (similar to the roadmap presented by Figs. 1.17 and 1.18
in Sect. 1.4).

Most corporate users already have a software tool available for creating and
analysing the business support matrix. It is Microsoft Excel or any other spreadsheet
application. Microsoft Excel (as an example for a spreadsheet application) supports
several scenarios with the business support matrix:

1. creating the matrix from existing data by creating a pivot table

2. printing a poster of the matrix for visual analysis together with corporate
stakeholders

3. performing visual analysis together with management by looking for empty
rows/columns or clusters of ticks

4. calculating KPIs for applications and business capabilities (e.g. size of an
application or magnitude of redundancy)

5. recording (potential) changes to the application landscape after analysis meetings

It provides an easy graphical visualisation as a table with ticks representing
business support. It can be used during workshops hosted by the EA team, business
experts or with top executives to indicate improvement potential for the application
landscape. The matrix can be used to facilitate face-to-face workshops. You can print
it. You can attach it to a wall in a room. You can have a group of people discussing
it. And if you printed it, people can draw on it, make comments or highlight issues.
A print-out improves interaction between people and can even be extended by sticky
notes so that people add comments to the matrix. Having the matrix as a poster on
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High-level

m Simple structure for high-level analysis m Only determination of hot spots

= Proven tool in large organisations » Further analysis required

m Detailed analysis possible (dimensions) m Dimensions can hamper ease-of-use
m Can be used for planning (as-is vs. to-be) m Details usually not visible

(but stored in repository)

m No common understanding of BSM
(in Enterprise Architecture tools)

m (Re-)Prints required for dimensions and
after updates

= Tools available (including Excel)
= Can be printed for workshops
m Specific prints per dimension possible

Simplicity

Fig. 4.22 Business support matrix—critical review

the wall makes workshops very interactive so that participants can come up with
ideas on how to improve the EA.

Nevertheless, it is only a high level view. Even though it can be complemented
by some details, more information is required for decision making. To show the
five dimensions introduced above, can make reading the matrix cumbersome. If you
show all the details on a hardcopy then it can get very complicated. Consequently, a
poster should not contain all the information (applications, capabilities, dimensions)
but only what is relevant for the corresponding stakeholder or purpose.

Introducing the business support matrix takes a long time as it relies on data and
needs to be established within the corporation. It should also not be pushed by EA
but rather be introduced as a tool that can also provide benefits for business people.
One might start with simple versions or a matrix for one organisational unit only. If
people perceive a value by using the matrix, it can be transferred to other units as
well.

There is no standard definition for the business support matrix in the literature.
You can find similar visualisations, sometimes by another name. It can also be
created with any concept from business and application architecture (e.g. processes
and data objects) as well as differing dimensions (e.g. create, read or update data
objects). You will have to develop your own version of the standard business support
matrix tailored to your organisation.

Using prints to facilitate workshops can lead to some time delay when posters
need to be reprinted after a session. When reprinting too often, it may become a
waste of resources (paper and print colours). Several versions of out-dated prints
may pile-up in offices. Sometimes you need to update your information digitally
and then throw away the print-outs.
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4.4 Further Reading

There is a conference paper that describes the application of the business support
matrix [5]. It was published at a conference on EAM in Stockholm (Sweden) in
the year 2018. It will provide more details on the business support matrix, what
you need to do in order to establish it, how you can analyse it, and which research
questions are still open.

The theory we described in Sect. 4.2 is applied by the chair of Professor Matthes
at the Technical University in Munich. This team has a number of publications
around this topic. One of them we would like to recommend here is the EAM
Pattern Catalogue [3]. In this paper they describe patterns for creating maps and
visualisations for EAM. Some of their theory we describe here, like—the layering
and the types of maps that are introduced there. In addition to that, Matthes and his
team performed evaluations of EAM tools. These evaluations (cf. [6, 7]) are based
on typical scenarios and provide plenty of examples for common visualisations.

The third title written by Op’t Land, Proper, and others is titled EA—Creating
Values by Informed Governance [2]. We already recommended this in the first
chapter because this provides an overview on the purpose of EAM. They also talk
about the analysis and typical objectives when analysing your EAM.

Finally the last book already recommend in the third chapter [9] is on how to
describe EA—especially the application architecture. It is a book published by a
researcher in Melbourne, who completes a lot of literature reviews and also research
about views for EAM. His book, The Practise of EA—A Modern Approach to
Business and IT Alignment is full of maps and types of maps that can be used
within EAM. As we are only capable of discussing a very few within this course,
whenever you are interested to check additional maps and visualisations, this book
might provide a good starting point.

4.5 Summary

This is the end of the fourth chapter on EAM. We were dealing with the analysis of
EA through visualisations, by using maps. We provided some theory on creating
maps for EA with respect to analysis. We provided a more detailed view of
the business support matrix indicates the business support and helps us with the
identification of typical issues. However, the business support matrix is a rather high
level tool that—after identifying typical observations—will require more detailed
analysis and reasoning of those issues.

The next section will continue as shown in Fig. 4.23. After describing and
analysing the EA, we now need to discuss:

* How can we manage the EA?

* How can we make sure that we have an organisational unit that will create all the
maps and maintain them?

* How does the organisation look, which will then conduct the changes on the EA?
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‘ Managing Enterprise Architecture

Fig. 4.23 Following next: managing enterprise architecture

It is not enough having the architecture captured in maps. We also need an
organisation for planning and conducting changes on any architectural layer.

4.6 Exercises

Exercise 4.1 (Objectives for Analysis) You are owning a company that is
specialised on delivering medical supplies to clinics and hospitals in Greater
Melbourne. The current pandemic situation leads to an increase in demand and
a shortage of materials from your providers. You are aiming at extending your
business so that you also cover imports of supplies from international partners.

Against this background, you have to analyse your EA as you add new
capabilities (e.g. import and customs processing) and will have to introduce
new application systems for integrating new business partners (e.g. providers or
government organisations). List concrete objectives for your analysis. Use the
structure given in Fig. 4.2 on page 107 and define an at least two objectives for
each category:

1. Strategic
2. Intrinsic

a. Quality
b. Cost

3. extrinsic

a. Collaboration
b. Compliance
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Exercise 4.2 (Cluster Map of a University) You are the Chief Information Officer
(CIO) of the Deakin University and are tasked to visualize the application landscape
of the university. Create a cluster map with capabilities as clusters and applications
as elements within the clusters.

You can use any drawing tool you are familiar with.

Exercise 4.3 (Graph-Layout Map of a University) You are the Chief Information
Officer (CIO) of the Deakin University and are tasked to visualize the application
landscape of the university. Create a graph layout map showing the flow of business
objects between applications.

You can use any drawing tool you are familiar with.

Exercise 4.4 (Business Support) Explain the notion of business support in your
own words. Your explanation should address the following aspects:

1. What is it used for?

2. Which concepts is it related to?
3. Which properties does it have?
4. When should it not be used?

Exercise 4.5 (Business Support Matrix) Explain the notion of business support
matrix in your own words. Your explanation should address the following aspects:

1. What is it used for?

2. How does it look like and which kind of information does it rely on?

3. Which kinds of issues can be identified by using the business support matrix?
4. Which limitations exist with respect to its application?
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Chapter 5 )
Managing Enterprise Architecture Sheghie

What did we study so far during the course EAM? We started with an introduction
into the topic of EA and EAM, and also discussed, what it is good for in Chap. 1.
We then had a look at concepts for describing and also understanding business
processes and business architecture with a strong focus on business capabilities and
business objects in Chap. 2. We then looked at, how to develop the application
landscape from the business architecture in Chap. 3. It starts with having the
business capabilities so that we can then decide for an optimal application landscape.
We also looked at concepts and information that is required for further describing a
detailed application architecture. Based on this, we looked at methods and tools for
analysing EA in Chap. 4.

In this chapter, we will now have a look at the organisational aspects behind
EAM. We will present skills of an enterprise architect (starting from page 153) and
discuss options for setting up an organisational unit for EAM (Sect. 5.2). As most
of the work is dealing with performing changes, we will start with an overview on
change management in Sect. 5.1.

Learning Objectives

After completing this chapter, you will be able to ...

e ...explain typical changes in the application landscape and their impact on the
business

e ...create a roadmap for describing changes in the application landscape

 ...describe the role of an Enterprise Architect, including tasks and skills

e ...discuss different approaches for establishing an organisation for EAM

The learning objectives are as follows: After completing this chapter, you should
be capable of explaining typical changes in the application landscape, and also, the
impact of those changes on the organisation. Furthermore, we will have a look at
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Area Example changes Discipline
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= Introducing new IT applications

o m Extending usage of existing applications Application
gzzl:czht;n « Functional (i.e. supporting capabilities) Portfolio
P Management

+ Organisation (i.e. usage in other units)
= Shutting down existing applications

Fig. 5.1 Typical changes in an EA

one typical kind of map or some typical representation called the roadmap, which
is used for describing changes not only on your application landscape but also in
general. We will create certain roadmaps, and you should be capable of creating
such visualisations in the future on your own. Concerning the organisational aspects,
you should be capable of describing the role of the enterprise architect, including
typical tasks and skills that are required from an architect. The section will end with
an overview on options for setting up the EAM organisations, so we will look at
different options. And you should be capable of discussing them in your future job
environment.

5.1 Managing Changes

Which kind of changes are we facing when dealing with EA? Figure 5.1 shows some
examples for typical changes that can occur on the business side. As the environment
changes, our company needs to adapt to new situations. This might require that we
will set up new organisational units for new products or new businesses that we
want to achieve. There might be changes in business processes and also changes
in the organisational structure. We might shift responsibilities from one person (or
role) to the other. Furthermore, a typical kind of change is subject to outsourcing
or off-shoring of certain activities. When a company decides not to execute certain
processes on their own but rather hands them over to an external company for service
provisioning. Typical examples are IT outsourcing or offshoring of customer service
(i.e. the helpdesk) to a country with lower wages.

Those kind of changes can be triggered by any kind of change in the business,
but to be honest, also changes in application will trigger changes in business
processes. Changes in business or IT will influence each other. Changes in business
also often imply changes in the application landscape. Even though we have two
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different domains (business and IT), changes are not performed in an isolated way.
One change in business might imply several changes in the application landscape
and also the other way around. Changes in business are usually subject to other
disciplines, like business process management, strategic management, and others.

We will not talk about business changes in very detail within this book on EAM.
We will rather focus on changes in the application landscape, their management
and alignment with business processes. Changes in the application landscape may
consist of introducing a new software application that needs to be integrated with
existing processes and with existing applications. A new system does not only
mean a new IT application, but implies new processes, processes changes and even
changes in the organisational structure. Further kind of changes in the context of
the application landscape consist of modifying existing systems, like extending
an existing software application with further functionality or even extending the
usage of an existing application to other organisational units. Last but not least, as
we are driving cost savings within IT, most of the changes will address shutting
down existing applications for saving the costs usually associated with hosting,
maintaining, and using them.

The discipline of application portfolio management (APM) deals with such kinds
of changes, so it is closely related to EAM. Based on analysis and visualisations
from EAM, application portfolio management also establishes the link to financial
accounting and to project management for managing all the projects dealing with
those changes. We are not discussing the interdependencies of those changes but
rather look at them individually in the remainder of this chapter.

5.1.1 Example Change

We have a Cartesian map showing the application landscape of a fictional company
in Fig. 5.2 as a simple example for illustrating changes. It is a matrix showing
the applications against the following business capabilities: purchasing, goods in,
invoice verification and payment handling. It is only a fraction of the business
capabilities—showing a snapshot of the application landscape. And on the other
side, it maps the applications against organisational units within the company so like
the headquarters the European organisation and the SAP organisation in the Asia-
Pacific region. We only see five different systems, reflecting a small example. Please
always keep in mind real life application landscapes are much larger, consisting of
a couple of hundred and even more than 1000 applications.

What do you think when looking at this application landscape? Is there anything
that you see that you think might not be optimal and should be changed. We don’t
know the exact background, but it looks like that there are a couple of redundant
systems. There are two inventory management systems on the left-hand side—the
one called system A being used in the headquarter and the European region, and
another one called system B being used in the Asia-Pacific region. Let us assume
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Fig. 5.2 Example map subject to change
Capabllity - : Invoice Payment
Purchasing Goods in ; h Lo
Region verification handling
Finance transactions
Headquarter System B
Inventory
Europe management
system A Finance Finance
transaction transaction
system A system B
ASPAC

Fig. 5.3 Example map showing result of first change

that the company did some analysis and found out we can replace one system by the
other, and then made the conscious decision to club the two systems together. The
to-be architecture only contains a single inventory management system.

The result of the optimization is shown in Fig. 5.3. The decision was to only
use System A for inventory management throughout the whole corporation. What
we see here is just the result. System B is not available any more and the scope
of System A has been extended so that it can also be used in the Asia-Pacific
region. Looks better, doesn’t it? Or is there anything else you would consider in
this application landscape?

Obviously, there are two redundant finance transaction systems in Figs. 5.2
and 5.3. One of them is covering the invoice verification and the other one payment
handling in Europe and the ASPAC region. Another change consists of getting rid of
one of the finance transaction systems and replacing it by another one (Fig. 5.4). It
looks like just a small change, but let’s keep in mind that switching off applications
is not an activity that can be done from today to tomorrow. It does not only require
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Fig. 5.4 Example map showing result of second change

switching off a computer. There are more implications behind it. Just to mention a
few:

* We need to check if there’s data in the system to be switched on that is needed
by others or we need to move the data from one system to the other.

*  We need to cut interfaces between systems so that the one that is about switched
off cannot be used anymore.

* We need to train people so that they can also use the new system and that they
are not using the old system anymore.

* When switching over systems, we need to change other systems as well.

* We need to inform business (and potentially business partners) and change they
way they work and collaborate.

In fact, we have a lot of implications from shutting down a single software
application. What happened here within seconds from one picture to another takes
a long while. These are major changes within the corporation.

5.1.2 Managing Enterprise Architecture Changes

Have you ever been subject to a change? Changes are not done easily in a corporate
environment, especially when you think of changing people’s behaviour. People
need to change the way how they work—usual or common practises that they know
from the past which will not be valid after the change. Sometimes the organisation
role changes. It might have an impact on the role of individuals, their salary, their
importance, or even their self-esteem.

If you ask for issues in an organisation, there will be many people who can tell
about the issues they perceive. It will be issues they see anywhere else, and of course,
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Reason Examples

Lack of awareness Underlying problem & details not defined or communicated

Change-specific resistance Workload or wrong methodology

Uncertainty & fear Loss of power, status, influence or compensation
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St St e

Change saturation Too many or even unsuccessful changes in the past

Fig. 5.5 Reasons for resistance to change

people always have an idea of how to make things better. Similar to going to a pub
and asking people about politics, they will always have an opinion.

In the same way, people in a corporation might be supportive with changes in
order to get rid of issues. But motivation often looks very different when you ask
people to change their own behaviour or situation. It is not only about solving an
issue you identified in a rational way. Changes in the company are needed, and this
might also require individuals to change. They need to change established habits
and beliefs that they trusted in and that might not be valid any more. And what you
can see in many companies is that the motivation of change decreases when people
are being faced with changing themselves.

The reason is not that people just want to avoid change, or just want to make the
management look bad. They have tangible reasons for opposing changes. A couple
of typical reasons are provided in Fig. 5.5.

One reason might be that people do not agree that a certain change needs to be
done (i.e. lack of awareness). It is always easier to say, the other person needs
to change, instead of, I need to change, because of being comfortable with the
established way of doing things. Sometimes, people are not aware that they are part
of the problem, or that they are working within the problem, and that they should be
aware that they also need to change.

A typical change-specific reason for resistance is that people are already
busy with the day-to-day work. They have a lot of work, they are busy, and in
many companies, people are doing overtime hours—perhaps because of inefficient
processes. But at the end, what they are saying is, I don’t have time for spending
work on making plans for conducting a change. This will will increase the workload
of people. They are resisting to change because they just cannot handleplanning and
performing the change.
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Reason number three is a little bit subtle, because this addresses an emotional
aspect. For many people, it will remain uncertain what will happen to them if the
company changes:

How will my process change?

‘What happens if the system I'm using since 20 years is switched off? Am I capable of using
the new one? Will I be overwhelmed with the new software?

Perhaps they don’t need my work anymore. Perhaps I get fired, or perhaps I just lose my
status, I lose influence, and so on.

Changes can lead to loss of power or a loss in status for some stakeholders.
However, they tend to preserve their personal status within the company.

Another reason for opposing change is that the company lacks establishing clear
leadership for performing the change (i.e. missing leadership. There needs to be a
strong leader who will guide the change, who will also talk to people, who will try to
address all the other reasons. Hence, a person is required that makes people aware of
the reason for change as well as the anticipated result of the change initiative. Urgent
changes sometimes need to be pushed in order to avoid, for example, bankruptcy of
the company.! The leader needs to explain the options, emphasize the urgency and
enable people for performing a change. This includes making sure that people get
additional time, that they know why to spend working on changes, and that they get
rid of other tasks that are not as urgent as performing the change.

The leader needs to be a manager that can also influence the day-to-day work of
people. There is also leadership required for managing uncertainty and fears. He or
she also needs to provide a proper vision to people in order to provide some guidance
for what the change is heading for. You need to tell them what will happen. In many
companies, people get aware of changes, but nobody informs them properly. People
may get really fearful in such a case because they are afraid of the consequences.
A lack of transparency combined with information hiding will hamper any change
initiative. A change leader should properly communicate what the change is about
and what will it mean for people, so that they can understand what will change
for them. In many companies, it is a big issue that management is not properly
telling about the implications, because they want to hide. They are afraid of further
resistance. But planning a change somewhere in the Ivory Tower and not talking to
people will increase their resistance.

Reason number five listed in Fig. 5.5 is change saturation. This does not happen
in all cases, but there are organisations that already performed a couple of change
initiatives in the past—whether successfully or not. I once joined an organisation
that already terminated three major initiatives for the same kind of change. All of
them failed, and we were about to start project number four. The biggest resistance
we got is that people got annoyed as they were expected to support another change
initiative—again: They perceived a new team that will again, steal valuable time.

"Mooney provides several examples and small case studies from his professional experience in [1].
He works as a consultant in the change management area.
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Fig. 5.6 Managed evolution

Again, it will lead to nothing. They did not expect reasonable results from that
change as the previous three initiatives already failed. Even though the change
management team was explaining the urgency and the innovative change method,
people did not believe in that change. Gaining so much experience with unsuccessful
changes in the past made them really fed up with new change initiatives. Of course,
being saturated by change is not an excuse for not changing. But for a change leader,
this is a topic he or she needs to keep in mind and also address during managing the
change.

The text book at hand does not provide a chapter on change management.” The
previous paragraphs are just meant to emphasize the fact that changes cannot be
done easily in most cases. The remainder of this section will now address planning
and envisioning changes in EA. There will be a strong focus on the application
architecture.

5.1.3 Managed Evolution

In EAM, there is one principle for changes called Managed Evolution® (cf. Fig. 5.6).
Changing the whole EA of a company is not a short-term task—it will not be
done within the course of a single project. Usually, changing several applications,
changing the processes related to this change in the organisation, will take a couple

2 A plethora of text books is available like for example [1-3].
3The notion of Managed Evolution is further explained in [4].
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of years. The planning will start with having a clear understanding where the
changes are heading at. What are the objectives of a change? We need to establish a
clear vision that will provide guidance with respect to the anticipated optimal state.
A guiding vision will help everybody to understand the big picture. A vision does
not exactly describe the to-be, but a rather optimal EA that might never be achieved.
It serves as a light house for providing guidance and direction so that all involved
people are working towards the same objective. It can be quite high-level and show
the ideal future we can just imagine. Nevertheless, having a clear vision is very
important as it will help us with getting started with planning several iterations for
achieving an ideal architecture.

Let us start with analysing the as-is architecture in the year 2018 (as shown
in Fig. 5.6). Instead of planning how to change the whole organisation in order
to achieve the optimal architecture (i.e. the vision), we need to perform changes
incrementally. The organisation can only deal with small changes while still doing
business and the its environment will constantly be changing. We cannot predict the
future, like the situation in 10 years or more. Enterprise architects will start with
planning the first step in a very detailed way and also already anticipating future
iterations. This will mainly cover the application landscape for the next planning
period (e.g. next year). We already did this in the small example starting from
page 139. We did not perform a big change, but rather doing small changes step
by step. This also happens in a corporate environment when performing EAM.

After finishing one iteration (i.e. at the end of the planning period) we need
to assess the situation and plan for the subsequent one. The vision will serve
as our guiding principle. There are two drivers that will basically influence how
the architecture looks like. One of them is the quality of the EA determined by
architectural principles and quality criteria. Those criteria will support assessing
the quality of the application landscape and how the idea business capability map
should look like—just to provide two examples. This might look very academic to
business people and only helps with improving the architecture.

However, the company needs to earn money at the same time. Whatever we
do with our EA has to provide value for the business (i.e. earning money). This
is indicated by the business value dimension in Fig. 5.6. At the beginning of
each planning period will be decisions about new software applications or new
functionality so that we can have a new product, or improve customer relationships.
Business stakeholders will provide many requirements from their perspective that
aims at making the business impact of our EA better.

Just following business requirements often leads to an unstructured architecture
because it is all about having small changes, additions, and not controlling them
properly. You remember one of the first pictures we discussed in Chap. 1, the
one with the Titanic on it (Fig. 1.6 on page 11), showing that missing guidance
for the architecture can lead to unstructured architecture. This would result in an
application landscape that is not manageable any more, with a lot of cost, increasing
maintenance cost, like an iceberg that are endangering our cruise. If you just follow
business value, then you are not controlling your architecture any more. You are
just adding the functionality in any way that is required by the business. This is
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why you need the architecture quality dimension for making sure that any kind of
change also fits to our architecture. This will drive us towards improving the EA,
and also makes sure that we have a maintainable structure in the future. This will
also foster flexibility with respect to adjusting our architecture easily based on new
requirements.

However, working on the quality of the architecture does not always provide
immediate business value. By only following IT or EA principles, we are in danger
of just having the architecture becoming a means on its own: Having the perfect
architecture, but but no success on the market. None of the extremes—having the
best architecture or providing most business value—will lead to overall success.
Each of them might be achievable individually. But for the whole company, both of
them are not desirable.

Therefore, planned changes should happen within a corridor between unstruc-
tured architecture and architecture as a means on its own. It should not focus too
much on on business value and not too much pushing towards the ideal architecture
at the same time. Concrete objectives for the next iteration will be decided at the
end of the previous planning period.* The example in Fig. 5.6 is assuming a decision
every year. Plans for the next iteration will cover one year and set objectives that can
be achieved with in a one year’s period. The objectives will always be a compromise
between the two dimensions.

The first iteration is starting from the as-is and moving towards improving
the architecture by 2019. It is not supposed to add much business value. For the
following year, it looks like people agreed on adding more business value and only
slightly improve the architectural quality. The next iteration improves architectural
quality by end of 2021. Further iterations for reaching the to-be are not planned in
a detailed way, yet. This might be some kind of state we want to achieve within 10
years after starting the transformation. The to-be architecture depicted in Fig. 5.6 is
not carved in stone. An organisation usually has to adjust it based on changes in its
environment or due to internal changes. New products or changing market will lead
to adjusting a company’s understanding of the notion of business value.

Managed evolution is emphasising two aspects:

1. Changes in the EA are performed iteratively towards a to-be state.
2. Each iteration will balance the improvement of business value or architecture
quality.

The vision will provide a clear direction for planning the iterations. Decisions on
the objectives for each iteration will be made at the end of the preceding iteration.
The vision will remain the same while the to-be architecture might vary.
Performing a transformation based on managed evolution, consequently, requires
thorough planning and flexibility with respect to adjusting plans. Figure 5.7 provides

4The decision of the duration of each planning period is done by the organisation. It tends to be a
full or a half year. The duration needs to incorporate the ability of the company to adjust to new
requirements and objectives.
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an overview on various aspects of different phases during the transformation as
being defined managed evolution:

* Definition: What is the scope of the phase?

* Time:What is the envisioned time horizon for the phase?

» Stability: How stable is the description of the architecture in the respective
phase?

* Detail: Which level of detail is required for the plan?

The as-is shown as the first phase in Fig. 5.7 describes our current architecture.
Analysis of the as-is usually reveals issues in the architecture that will have to be
fixed during the whole transformation. The as-is architecture, therefore, is not stable
as it will be subject to changes. Its description will not be very detailed as we just
need to understand the current situation as a starting point for subsequent iterations.
Its level of detail should be medium or high as we need as much information as
required for documenting the issues. More detailed information is then required for
planning the next iterations (phase Plan in Fig. 5.7). Such a plan will include, for
example, the following information:

* detailed target application landscape

* changes to business processes and organisation

* projects (including project management documents) for performing changes
* budget and resources required for executing the iteration

* KPI and targets for measuring success of each iteration

The level of detail for the next iteration will be high, while subsequent iterations
require plans with less details. Their plans might change after each planning
period—including the to-be. The vision (right-hand side of Fig. 5.7) is some kind of
ideal architecture and has less details than other phases. The level of detail should
be very low. It is not about having a plan, how it should look like, but rather having
a story to tell. The vision can also be written in an emotional way. We want to be
better, or we want to be the best. We want to have the most optimal architecture,
so it is more for encouraging people for changing. Because this is the bright future
we are aiming at. Knowing we will not achieve it, because we need to face reality.
There is no plan for ever achieving the vision, because we know that the way how
to achieve the vision (i.e. the iterations) might change over time. Hence, there is no
timeline associated with it. However, the vision should reflect what is decided by
the corporate strategy. Whenever our business strategy or the IT strategy has some
objectives that needs to be achieved, of course, this has to be reflected in the vision
for our future architecture. The vision will incorporate a future business motivation
and capability map including guidelines for an optimal application support.

For all the steps in between, we have different level of details. The intermediate
steps will achieve partial results of the overall transformation. They are steps that we
have to do in order to achieve the to be. The result of a complete transformation is
usually due in many years. We can think of in 10 years or even in 15 years, meaning,
we are talking about a long time horizon. Many of things can happen within 10 or 15
years, so cannot predict the exact state we will achieve in 10 years. Each and every
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year, we need to reassess our to be and adjust it to changes that might happen. If we
lost a certain market or don’t want to offer a certain product any more, having a new
product, even making a strategic decision (e.g. going away from a classical business
model to a e-commerce business model), those kinds of changes and decisions can
happen within 10 years. Which then also implies that we need to adjust our plan
for the to be. Also the intermediate steps that are planned for next year, for in two
years, and so on, they need to be refined step by step and also adjusted whenever we
change the to be vision or the to be landscape.

5.1.4 Application Roadmap

This current section covers the management of changes in an EA. We already looked
at a simple example and discussed different phases during a transformation during a
managed evolution. As enterprise architects are using various maps, there is also one
kind of map describing the roadmap of a transformation. An application roadmap
lists all applications and initiatives that are performing changes on the application
landscape. Please, keep in mind that EAM also includes changes on the business side
(e.g. business processes, organisational structure). We will not cover those kinds of
changes here as they are subject to different disciplines.” We will now focus on how
to manage changes in the application architecture by considering dependencies to
business architecture.

Definition 5.1 (Application Roadmap) An Application Roadmap is a visualisa-
tion of (intended) changes to the application landscape of an organisation. It focuses
on change initiatives working on applications, each of which ...

e ...has a planned start and end date
e ...implements a new application, performs a change on an existing one or shuts
down a legacy application.

Changes to the application landscape can be visualised using by an application
roadmap (Definition 5.1). It shows intended changes to the application landscape
in an organisation and focuses on initiatives that are supposed perform the changes
(i.e. projects, programs or a small initiative). Each of those initiatives has a planned
start and end date. Each of those initiatives can do one or more of the following
activities:

* A new application is introduced (developed (i.e. make) or procured and
configured (buy). This will most probably be subject to a large project.

SThere is a plethora of textbooks on business process improvement like for example [5, 6].
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* An existing application can be updated. The size of the change can vary from
very small (initiative) to large (program). Modifications can consist of:

— adding new functionality based on ne requirements

— changing functionality based on updated requirements

— rolling out the application to another organisational unit

— reducing the scope of an application (i.e. disabling functionality

* An existing application is decommissioned (complete or partial)

Most initiatives will refer to updating existing applications, but also shutting
down applications happens quite frequently. Running applications is associated with
cost and if it does not provide any business value or needs to be replaced by a better
application, then we need to initiate projects for shutting down such an application.
Please keep in mind, shutting down an application is not like we are doing at home
with our computer, uninstall and then it is done. An application in a corporate
environment is used by many people, by hundreds of people who are trained with
this application, who know how to use it, how to start it. They know all the specifics
about it. There are further applications receiving data from one being subject to
decommissioning. Therefore, we need to make sure that there is no other application
depending on an application before switching it off. And we also need to make sure
that business processes will be adjusted so that they are not using the old application
any more but either switch to another one or do not require application support.

These kinds of changes, especially when thinking of reorganising the corpora-
tion, will take a long time. And any kind of change concerning decommissioning an
application has to be done as a project.

Graphical visualisations are a central tool for EAM as already introduced in
Chaps. 1 and 4. We already showed a couple of examples representing capabilities,
business processes, applications and business support. Of course, there is also a
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Fig. 5.8 Example roadmap
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map or a visualisation for showing transformations, which is called the application
roadmap as defined in Definition 5.1.

It can be visualised by a map like the one in Fig. 5.8. It indicates the time horizon
on top of the map, starting with year 2018 until 2021. Software applications are
listed on the left-hand side (named IT systems): The example consists of an SAP
system comprising several applications for Customer Relationship Management
(CRM), Enterprise Resource Planning (ERP), transportation management (TM)
and event management (EM). It has a track and trace (T&T) application, an
application called LogPlan, alfabet, which is an EAM tool, and a tool called IT
management, short /T Man.

The main part of the roadmap shows several initiatives (i.e. IT projects) that
are working on those applications. A very long project already started in 2018
and will last for almost 3 years, leading to a new release of the CRM application.
The new release is indicated by the black triangle at the right end of the project
time line. As given by the legend, a project can terminate with the go-live of a
new application, a new release of an existing one or a system shut-down. The
transportation management software is subject to a short project resulting in a new
release. What happened to event management? For some reason, there was the
decision that it is not required any more. Consequently, a project is started in the
beginning of 2020 which will decommission EM before the end of the year. It
cannot be used any more from then on and will be replaced by T&T. In parallel
decommissioning EM, a project has already been started beginning of 2019 with
the objective of having a new track and trace application by around mid of 2020.
The black circle at the right end of the project time line indicates the system go
live. The same holds true the EAM tools alfabet and IT Man. There is a plan for
switching off alfabet and introducing IT Man in parallel. Such replacements are
usually planned with some buffer between go-live and decommissioning. Planning
has to avoid switching off an application before the substitute is in place in case of
any unexpected delay.

It is just an example, but maps like this exist in many corporations. It is a very
common representation for showing several initiatives like projects that work on
changing the application landscape. It visualises information concerning:

1. time line of individual projects and desired result
2. dependencies between related initiatives

The example is very simple and is meant to show the underlying structure. It can
be further annotated with additional information, like:

* project milestones or phases for more detailed planning

* resource requirements and financial aspects for resource planning

* business contacts and responsibilities of inter-project coordination

* dependencies from other applications as provided in the application architecture
 affected business capabilities or processes

The application roadmap provides an overview on changes being performed
on the application landscape but is also connected to other architectural view.
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Enterprise Architect Role EA Organisation

« Role of an Enterprise Architect « EAM in the organizational chart
(individual or group)

» Critique on classical EA organisations
= Skills of and knowledge

+ Alternative approaches
+ Tasks and activities » EA service centre
+ Business architecture » Collaborative EA
+ Application landscape

Fig. 5.9 Enterprise architect and organisation

It is, furthermore, the link towards project management or program management
(i.e. coordinating several interrelated projects). As projects progress over time, the
roadmap has to be updated in case of any change during project execution (e.g. a
delay).

5.2 Enterprise Architect Role and Organisation

The previous sections of this chapter provide an overview on conducting changes
in EAM.This topic is quite important as EAM does not only describe architecture
but also aims at its improvement. Those improvements will then be executed as
projects changing the application architecture or the business. Both are interrelated
as business changes imply different application, and application changes cannot
be done without affecting business processes. Who is responsible for doing all
those changes? this will be the role of the enterprise architect as the one preparing,
planning, making decisions, and also supporting conducting changes.
The section at hand will describe the two aspects as shown in Fig. 5.9

* enterprise architect role: skills and responsibilities of people acting as enter-
prise architect

* enterprise architecture organisation: classical organisational unit providing
EA in a company

An enterprise architect does not just exist somewhere in the company. EAM has a
place in the organisational chart. This is what we will look at after having a common
understanding on the role of the enterprise architect. We will have some options,
how to set up and what architecture management in the organisation and compare
them against each other.

The following Sect. 5.3 will then provide an overview on critique on EAM as
it is implemented in many organisations today. It will also provide an outlook on
current and future approaches for a more collaborative working mode of EA—as
opposed to classical methods. We will check for organisations that can be set up in
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a more service centred way or even establishing a collaborative approach for EAM
within a company. Just to state it very clearly, EAM in the past was rather seen as
a governance approach and this is still the case in many organisations. If you want
to achieve a holistic optimization—i.e. large changes—you need to enable it from
top down by using tools and methods from governance. However, EA can also be
implemented on a smaller scale. And there is a lot of criticism, especially because
of this governance approach. Therefore, you will find new approaches that do not
only use governance mechanisms for setting up EA but also adopt collaborative and
service oriented ideas.

5.2.1 Enterprise Architect Role

Let us start with understanding the role of the enterprise architect. It can be an
individual but usually will be a group of people providing EAM in a company.®
This section cover the following aspects:

* skills and knowledge required for EAM
* tasks and activities performed by an enterprise architect

Definition 5.2 (Enterprise Architect) The Enterprise Architect Role (short
Enterprise Architect) is an abstract description of skills and knowledge for
performing EA work. It also refers to responsibilities of an enterprise architect
in an organisation.

Figure 5.10 provides an overview on the responsibilities of an enterprise
architect. Depending on the company’s size, the EA group can be a large team. Team
members (each of them having the enterprise architect role) can share or divide
responsibilities.

Enterprise architects need to help with creating the artefacts that we discussed so
far.” We are talking about a lot of maps that need to be created including collecting
information required for creating them. All of this is typically done by the enterprise
architect who is feeding the EA repository with information and then can create the
maps as required by stakeholders. The enterprise architect is not only responsible
for collecting the data but also for ensuring the correctness of the data or quality
assurance for all the EA artefacts.

The enterprise architect does not only maintain the artefacts but also support
stakeholders with applying them. Each stakeholder needs to get an adequate
visualisation and they need to be informed whenever data and a map changes. An
enterprise architect also needs to make sure that new maps are published within the

SThe term enterprise architect will be used for referring to an individual, a position or even a group
of people throughout this book.

TWe covered for example the following artefacts: business capability map (Chap. 2, application
landscape (Chap. 3), business support matrix (Chap. 4) and application roadmap (Sect. 5.1).
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Understand purpose and context
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Fig. 5.10 Enterprise architect role: responsibilities

corporation and that anybody who needs to have an overview of certain aspects will
have a corresponding viewpoint. Publishing includes making sure that compliance
rules are met. The enterprise architect cannot just show all the information to
any stakeholder in the company due to data protection and security reasons. The
viewpoints have to be created based on a stakeholder’s authorisation.

Maintaining data and artefacts (i.e. maps) is usually an underestimated task.
I still meet people telling me about introducing an EAM tool. They assume
that we just need to install the tool, gather any required data and can then
generate architecture viewpoints automatically. This will then provide value to the
organisation as depicted in Fig. 1.9 on page 17. Those people (usually sales staff of
an EAM tool provider) are very enthusiastic about the tool and the method. What
they are very often forget about, is that the company changes frequently. Even worse,
the enterprise architect is not always getting aware of all those changes. It is very
tough to keep the EAM repository updated over time. The enterprise architect needs
to establish mechanisms for monitoring the organisation and also the stakeholders
so that the enterprise architect gets informed about changes so that the drivers for
the change can be understood. The EA repository can then be updated and also
corresponding maps regenerated and provided to the stakeholders.

Generally speaking, the enterprise architect needs to organise all the work
around EA. It starts with selecting and defining the proper methodology or a
framework, selecting a software tool for EA work, adjusting existing frameworks,
configuring methodologies so that they fit to organisational needs. A team needs
to be set up for doing EA work. In many organisations, they still do not have
an EA team. The EA discipline was not that popular in the 1990s. Starting from
2000, many organisations recognised its value and got busy with setting up such
an organisation. Forming a team, setting up the organisation, establishing it in the
company, and then also managing the team over time are quite important tasks. Also
existing governance mechanisms need to be aligned with EAM. Both need to use
common tools and mechanisms for guiding the corporation.
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Fig. 5.11 Enterprise architect role: Skills

Bad news for specialists: EAM is a job generalists. Being a successful enterprise
architect requires a lot of different skills that you need to offer for managing your
day-to-day work (cf. Fig. 5.11%). One of the most important skills is communication.
There is a study by Banaeianjahromi et al. investigating critical success factors as
well as reasons for EA initiatives to fail (cf. [8]). They come to the conclusion that
communication and also collaboration are key for being successful. The other way
around, if communication does not work properly between enterprise architects and
stakeholders, then it will not be successful.

EAM is not only about drawing and publishing pictures. It is not only about
having a solid IT knowledge, but also being very good at communication. The chief
enterprise architect needs to be very good at leading a team and each member needs
to be good in working within a team. EAM is a holistic approach covering the whole
company. Therefore, problems need to be addressed on corporate level rather than
fixing small problems. This can only be achieved by working as a team.

The work of the enterprise architect sometimes resembles the one of a consul-
tant. You need to know how to talk to people and listen to their concerns. You also
need to know how to explain them required actions in an adequate way. At the same

8The overview provided in Fig. 5.11 has been compiled from [7].
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time, you need to make sure that you are not irritating people. It therefore requires
a bit of diplomacy and social intelligence.

Enterprise architects need excellent communication skills. This does not only
refer to applying human language (written or oral) but also to the ability of creating
visualisations that are intuitively understood by stakeholders. This is one of the soft
skills that cannot be learned mechanically. It is not only about reading the EA book
and then picking any of the existing visualisations. You need to make sure that the
chosen visualisation helps your stakeholder with solving his or her concern. This
might be very different from the standard way in the book. It is very important to
not create just a standard visualisation, but to make sure that you can provide the
map that top management perceives as useful for their work.

EA work needs to be planned and organised.It requires organisational skills
and as the enterprise architect, you need to be very flexible. You need to adjust
to changes in the business and its environment.Even though managed evolution is
striving for a vision, priorities in an organisation can change frequently and this
needs to be reflected in each iteration in a transformation roadmap.

However, at the same time, you also need to be persistent for ensuring
architectural quality. Even if people tell you that they don’t want to follow your
advise. If you exactly know this is the best way to do it, then you should also
know how to talk to people, to convince them that there’s no choice, or that the
other choices are not better than the one you are heading at. Of course, persistence
is not just being stubborn and isolated. Being persistent also means that you have
communicative skills, that you are some kind of diplomatic that you have some
leadership skills, that you can define and communicate a vision. All the skills
provided in Fig. 5.11 relate to each other.

When talking to people or conducting meetings, you need to be a good
facilitator. This also requires being neutral as a facilitator. Even though you have
a preference for a certain solution, the facilitator should not for pushing for one
solution, but helping people with finding a common solution.

As most IT people, you need to be skilled in analysis and have a good
understanding of abstraction, so that you are not getting dragged too much into
the details. You are not the system architect—you are not building a house—
but the town planner. You need a high level view on the architecture in order
to have the overview on all applications together with their business context. An
application landscape depicts all software applications and not details about their
internal algorithms.

And last but not least, an enterprise architect needs to listen to what people are
saying. You will never be successful if you don’t listen to people and understand
their concerns. You need to listen to them for understanding which kind of
visualisation they need. You need to listen to them for understanding which kind of
message you need to provide to them, in case of consultancy. You need to listen to
them for also doing the facilitation. This will require a balance between appreciating
people’s concerns on the one hand and being persistent with solid solution on
the other hand. There is no easy solution for this balance except for experience.
Listening is one of the key skills you need to have as an enterprise architect. And of
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course, organisational skills and organisation awareness. You need to make sure
that you are connected within the company and get informed by other people, or
even getting contacted by other people. A successful enterprise architect will profit
from his/her network.

What are the typical tasks that can happen in day-to-day work of an Enterprise
Architect? An overview is provided in Fig. 5.12. It is not meant to exhaustive or
complete but rather provide an impression of the spectrum of EAM activities. The
overview is structured by the following two dimensions:

1. Activities can affect the application layer or the business layer. As these layers
are interconnected, some activities can have an impact on both. We will locate
them in that level in which activities will have an immediate effect.

2. Any activity can have a long-term relevance (i.e. being strategic) or being subject
to daily routine (operational), providing immediate results.

Let us start with operational activities that enterprise architects may perform or
might get involved in with respect to the application layer. We already talked about
some of those activities in previous sections. Enterprise architects need to . ..

e ...collect and maintain data about applications (cf. Sects.3.3 and 5.2.1,
page 154).

e ...connect applications to the business layer, i.e. describing the business support
(Sect. 4.3)

e ...provide maps describing the application landscape for business and IT
stakeholders (cf. Sects. 4.1 and 1.3, page 20)

e ...assist with performing EA analysis (e.g. by using the business support matrix

as shown in Sect. 4.3)

Analysis can be performed by the EA team, but can also involve management
from the IT side or people from the business side. In many organisations, enterprise
architects are also involved in application portfolio management. Therefore, they
also have to assess proposals for IT projects. Such an assessment will help with
selecting projects with the most potential for success. Each project will be evaluated
with respect to effort, benefit as well as its risk so that it can be compared to
others.An enterprise architect will also get involved in facilitating, conducting, or
managing changes in IT.

There are activities that are not part of day-to-day work, but have a strategic
relevance. Maintaining the IT architecture or the application landscape needs a
common methodology. This needs to be defined and implemented on corporate
level so that we have tools and visualisations available for managing the application
landscape. This includes the kind of viewpoints required by stakeholders for their
concerns. Do you remember the posters showing application landscape?’ These
need to be defined, not on a day-to-day basis, but on a long-term basis so that we

For example in Sect. 4.2.
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Fig. 5.12 Enterprise architect role—tasks

can make sure we have the resources for creating those posters whenever they are
needed.

Managing the architecture does not only mean we are describing and making
plans about how to get there. We also need to provide quality criteria for the
evolution of the application landscape. Those guidelines will act similar to KPI
in the business. They provide information on how to assess a good architecture
compared to a not so good one. These guidelines are not changed every day. They
are defined once and only rarely updated. They are meant to be valid for a long
period of time.

The same holds true for setting up a methodology for application portfolio
management. It is not only about performing decisions, but also defining the
methodology for managing the application portfolio. The enterprise architect is
involved in defining the responsibilities that need to be covered by the IT organ-
isation. This especially holds true in the case of partial outsourcing if part of the
activities of the IT organisation are outsourced to a third-party provider.

And last but not least, we need to have quality assurance in IT. This certainly
bases on the guidelines for good architecture defined by the EA role. Therefore, the
architect also gets involved in implementing measures for assuring the quality of IT
landscapes.

Even though we are talking about applications and IT very often, and talk about
changing the IT landscape, of course EA still refers to a holistic approach that
also incorporates activities on the business layer. An enterprise architect can be
part of a business process team or can get involved in activities for describing
business processes and business capabilities, together with the business specialists.
The enterprise architect can also get involved in maintaining the business object
model (cf. Sect. 2.3). This is not a task that can be done in IT or by IT people alone,
but definitely requires skills and knowledge from the business perspective.
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New business processes or changes in existing processes need to be communi-
cated. And if we agree on changes, then they also need to be facilitated. There might
be a dedicated business process management team. Business process management
teams and enterprise architects are often working closely together for making sure
that they are not having two different versions of the company, but having one
common understanding of business processes, capabilities and objects. Modelling
of the business support—which might look kind of redundant, because here it is
on the business layer, and it is here on the application layer—is definitely a shared
responsibility. Business support can be managed or maintained from two directions,
either from the business side or from the IT side—or both in a coordinated way.

There are a couple of activities that have a strategic implication for the
organisation. Somebody needs to define the vision and the strategy for the whole
corporation. As this is part of top executives or the top management, it will be
covered by them and their staff departments. Nevertheless, EA can get involved into
those activities. Architecture guidelines, quality criteria for architecture and ideas
for business process improvement can influence the definition of the strategy.

The business architecture method needs to be defined and implemented on a
corporate level and aligned with the one for the application landscape. We also
need guidelines for the business architecture, guidelines describing good business
processes, and also how to describe good business capabilities. EA can get involved
in organisational design and also assigning responsibilities to organisational units.
EA can have a consulting role in establishing a KPI system. Such a system of key
performance indicators is necessary for measuring the performance of individual
organisations (based on their responsibilities) and measuring the performance of
business processes.

5.2.2 Enterprise Architecture Organisation

The previous section describes the role of the enterprise architect by explaining
responsibilities, skills and typical activities. We should now have an understanding
about what an architect is doing. The current section will describe the EA organi-
sation and where EA is located in the organisational structure. This organisation is
defined as follows:

Definition 5.3 (Enterprise Architecture Organisation) The Enterprise Architec-
ture Organisation (EAO) is an organisational unit enabling EAM in a company. It
consolidates people with EA skills and knowledge. The organisation can be set up
in one of the following forms:

* enterprise architecture team: consisting of enterprise architects performing EA
work
* competency centre: for disseminating EAM knowledge
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The classical perspective is that EA needs to be implemented top-down as an
organisational unit supporting the management. Depending on sponsor, it can be
part of the IT organisation (sponsored by the IT head) or on corporate level (driven
by a top executive). The current section will present four options for setting up
EAM in the organisation. Each option is characterised by its benefits and also
drawback. We will also indicate which kinds of activities are performed by different
organisational units against the structure of Fig. 5.12. The figures describing each
option will show, which set of activities is performed by EA, IT teams or business
specialists. This will not represent a strict assignment of tasks but rather serve as a
rough characterisation of responsibilities.

A simple option for setting up EA within the IT organisation is shown in
Fig. 5.13. This reflects the situation when I started my carreer in EA. The EA team
is one among others in IT. This allows for a close collaboration with other IT teams
but EA is disconnected from other departments (e.g. operations, marketing and
customer service) and far away from corporate management. Having this set-up in
mind, I think you can imagine that the power of people working here is quite limited.
And effectively, my team was just performing activities on application landscape
and being involved in application portfolio management. We were only slightly
involved in strategic aspects within IT (in the same extent as other I'T departments).
We were basically expected to execute what was defined by the CIO together with
other IT heads.

Even worse, we were mostly disconnected from business people. This made
it impossible to to understand business processes, capabilities and objects. We
were asking the business departments for providing information about the business
architecture. Some of them refused to follow the request because they did not want
to or did not have any business process maps at hand. And we could not force
them to maintain such kind of information and hand it over to us. Chances are also
very low with respect to getting actively involved in activities concerning business
architecture—especially no activities with strategic relevance. This just summarises
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experience from my perspective. However, this experience is quite common in
other companies with a similar set-up of EAM within the IT organisation. Other
people reported similar experiences. Even though there might be differences in
collaboration (perhaps supported by the company culture) but the basic disconnect
still remains.

There might be differences in data, but the general restriction is that those
departments do not have any authority in business. And they are focusing very
much on an IT-specific topics without properly understanding business priorities.
Honestly speaking, this does not reflect the basic idea of EA aligning business and
IT. Business capability maps are often created by (senior) IT people who are familiar
with the organisation. Nevertheless, it will still remain an IT point of view on the
business and not the real business perspective. Also the alignment with further IT
departments can become cumbersome. Identifying and eliminating redundancies in
the application landscape relies on other departments’ support and collaboration. If
they do not collaborate, there is no way for forcing them to performing required
changes.

The EA team is accountable for performing most of the architecture-related
activities, as shown in Fig. 5.13. Architects maintain all information about the
application architecture, try to get an overview on business architecture and can
only slightly influence strategic aspects. They can easily become a bottleneck if
they are not staffed sufficiently or are busy with understanding the business context
without (or only minor) support by business departments. If you only have a small
team which is located somewhere in IT, your scope of work can get restricted to
tasks like drawing maps, collecting information, and do not get any support from
other departments.

However, the benefits of such a kind of organisational set-up lies in its simplicity.
Imagine the situation not having EA at all in the company. Introducing EA as one
department within IT is a small change. The CIO can push for this change and in
setting it up. And you can make sure that all the skills that are required are within
one team. We don’t need to train other people.

But against the restrictions of having limited impact, we should check how could
we set up EA differently. Instead of being one department, it can be introduced as
staff department directly supporting the CIO. This option—as shown in Fig. 5.14—
shifts the responsibility of the EA team from operational activities towards strategic
aspects in IT. Collecting information on the application landscape is not only
done by architects but can be delegated to IT teams. Maintaining the application
landscape is now shifted towards those people who are also performing the changes
on applications (i.e. executing IT projects).

However, even though being closer to the CIO, there is still the tendency of
being disconnected from business stakeholders. Chances are still high, that the
representation of the business capabilities only reflect an IT-specific view and not
the view how business people see what the business is doing. And instead of only
having skilled enterprise architects within one team, you also need to start training
other IT staff so that they can collect and maintain data about applications. They
need to understand EA so that they can also create the viewpoints required by
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various stakeholders. If you want to get other peoples involved, you also need to
enable them so that they can perform the tasks as expected.

If training is done properly, then the EA team can share the workload with other
IT departments. EA is a shared responsibility within IT. At least you do not need to
change the organisational chart on a corporate level, as the change is still within IT,
and you can focus on a broader optimization of IT.

In order to improve the business relevance of EA, the team can build an
organisational unit on corporate level and not restricting EA to IT. From the
beginning on in this book, I was emphasising the fact that EAM is not just IT
management. It is a holistic approach, enforcing business IT alignment. It is deriving
an IT landscape that is optimal for supporting the business. It also fosters (IT)
innovation in the company, so that business can be more efficient in the future. If
you want to achieve this, you need to make sure that EA is perceived as part of the
whole organisation. The corresponding organisational chart is shown in Fig. 5.15.
EA is one department on the same level as IT as well as other business departments
(e.g. operations, finance, sales). being the enterprise architect, you can collaborate
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with business people and you can align with IT people. You can define guidelines
that are relevant for the whole organisation.

When checking the tasks that need to be performed, we have a shift of activities
on the operational side for the application architecture. Again, EA tend to get
involved because they are not part of [T—even not as staff members for the CIO.
They cannot influence other IT people or define their responsibilities. However, as
EA is on the same level as IT, they can find some working agreement between EA
and IT. Ideally, EA should maintain the EA repository together with IT people.
Of course, as they are not part of the IT department, they can only get partially
involved in strategic activities for IT and the same for business strategy. The CEO
on corporate level will certainly not only ask EA about how to define the corporate
strategy. He or she will also involve IT heads, operations heads, marketing heads—
i.e. all his or her direct reports.

EA now at least gets in charge of all the activities that are related to maintaining
the business architecture. I experienced being in such an organisation at a later
point of time during my professional career. The department was not called EA
but Performance Management and supporting a strategic program for improving
business performance. Although being tasked to monitor and improve business
performance, this department was also accountable for aligning business and IT.'°

The benefit of this kind of organisation is that you are on the same level as other
departments and it is easier to establish a collaborative working mode. You can focus
more on business optimization and not only on managing IT landscapes. Introducing
such an team in the overall organisation is a small to medium-sized change. You
just create a new department on corporate level and do not impact changes in other
department. You can consolidate EA skills and competencies within one department
which needs to consult and work with other departments.

However, this might lead to conflicts as the EA team is concurrent with other
corporate divisions and departments. You can provide guidelines and justify them
but incentives for others to obey them are limited. The EA organisation can become
a bottleneck like in the second option (Fig. 5.14). All the EA skills are bundled
within one department that needs to support the whole organisation. EA is basically
defining the objectives, but cannot provide any restrictions or guidelines for other
departments as being on the same level (Fig.5.15).

Ideally, EA should be directly consulting and supporting the CEO.!! What I
am describing here is the ideal form of EA (Fig.5.16). EA is not just in IT or on
the same level as others. The enterprise architect is directly supporting the CEO
with managing the corporation. EA is supposed to be a corporate staff department,
describing, prescribing, enabling changes, standards, guidelines for all the other
departments.

10The team was managing business requirements for IT developments and providing training for
business people. As they had they expertise on business and software applications, the team got
also involved in activities typical to EA.

!T’ve never been in such an environment. There is a book published by Chris Potts, a consultant
in EA: [9]. It is nicely written as a story and explaining the idea that the CEO is the real enterprise
architect.
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The benefits is that you can then implement a corporate governance approach for
EA. You can enforce the holistic view as you are in top of all the other organisational
units. You can involve any other department. It is not about performing the work,
but defining how the whole organisation should work. This approach can maximise
the business impact of EA work.

However, restrictions are clear. If you involve other departments in EA work, you
need to enable them. This will result in a lot of changes. You need to implement an
EAM method. You need to train people. You need to set proper incentives for people
to make sure that we have a corporate, holistic, EAM. Each person working in any
department needs to spend some time on EA work.

When looking at it from the task perspective, it really looks like EA can get
involved in defining business strategy, setting up KPI, defining measurements,
and, also defining the EA method on a corporate level. Business units are in
charge of describing business processes, performing business changes, and provide
transparency for others. The IT department is in charge of planning and executing
changes in the application landscape. Furthermore, EA can also get involved in
defining the IT strategy. The IT strategy can be derived from the corporate strategy.
IT will still have a stake on defining the IT strategy, but EA can have a leading role.

As I have never been in such an environment, I cannot provide any hands-on
experience. But, this is the idea of EAM. It is a holistic approach. It needs to be
implemented company-wide. It is addressing each and every part in the company.
And if you want to set it up as a corporate responsibility, you need to have it on
corporate level and not just as part of any of the other departments.

5.3 Collaborative Enterprise Architecture

The different options for setting up EAM in an organisation base on the assumption
that it needs to be implemented top-down. It is supposed to be driven by a leader
(e.g. top executive on board level) that pushes for achieving a holistic view. We can
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Fig. 5.17 Critique on classical EAM approaches and requirements for collaborative EAM

see that EA can be assigned to different levels in the organisational chart which will
have its benefits and drawbacks. However, they all reflect the classical perspective
on implementing EA in a company.

In the beginning, the EA function was very often driven by IT departments. They
understood that they need to have a good understanding of the business in order to
provide optimal (and cost efficient) IT support. It was also motivated by classical
IT organisations that were only focussing on IT (technology and networking)
and rarely considering business needs. Even though this already provides an
improvement, there is some criticism on EAM. The criticism is addressed towards
the discipline itself but even more on how organisations introduce and perform it
today. Figure 5.17 provides an overview on how EA is perceived in a negative way
on the left-hand side'?. The right-hand of the figure derives requirements for an
improved EAM.

The EA organisation is very often perceived as being set up top down with a very
bureaucratic working mode. Because of being a governance function, classical EA
initiatives were setting up controls and procedures (including approvals and sign
offs) in order to control changes. Those overhead activities tend to delay projects
and production processes.

The prospect of EA is providing a holistic view but in some cases EA just created
an additional silo if the EA organisation did not establish a collaborative working
mode with IT and business units. How can you establish proper controls if you are
disconnected from others? Silo thinking and controls rarely foster collaboration.

12The overview has been compiled from personal experience and discussions with peers. It also
incorporates input from publications like [10-12].
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In some organisations EA was set up as some group which was then working in
the ivory tower. This refers to having a theoretical understanding of the business
architecture without any practical experience ion operational processes—both, IT
and business processes. In order to analyse architecture and conduct changes,
an enterprise architect needs to understand relevant operational aspects of the
organisation, like

* the reasons behind the current process design
 peculiarities of the business
* business rules and procedure

Enterprise architects also need to involve further staff from the company. But,
instead of solving business relevant problems, architects often request their par-
ticipation for EA purposes (e.g. collecting EA data, drawing maps, reducing the
number of software applications).

Frameworks are the most prominent tools in EA. They are prominent in the
literature but also with EA consultancies. Major frameworks (e.g. TOGAF) are
influencing the EA organisation and its working mode. A framework provides a
blueprint for EAM so that many companies just adopted them. We will have a look
at frameworks in the following Chap. 6 and their potential for solving imminent
problems. As in many cases, people should not just adapt a tool (i.e. a framework).'?
They should understand the problem to be solved first and then decide for an
appropriate tool. Just adopting a framework will primarily result in having an EA
organisation but necessarily solving problems if it was not fully understood before.

Producing a lot of maps (i.e. viewpoints) and paperwork (e.g. architecture
guidelines and principles) is one of the pain point for business departments. We
as enterprise architects set up methods that result in creating big posters (sometimes
helpful posters). But very often this leads to a lot of paperwork with artefacts that are
not required. Some artefacts focus on prescribing the future (e.g. to-be architecture).
You might already imagine what happens when some disconnected enterprise
architects in their silo define the future architecture of the organisation. This will
lead to resistance and rejection by other departments. This is what happen frequently
during the past years: Having the paperwork from the ivory tower, prescribing how
the whole company should work in the future How can you substantiate such a
decision without solid business knowledge?

Many of the standard maps (including the one prescribed by common frame-
works) are hard to understand by business and IT people. Even when following
a simple structure, they may grow large and present a lot of information. They get
hard by people without EA experienced as they can get very abstract. If you have a
team somewhere producing a lot of paperwork, posters that nobody understands, so
how can you trust them that they know how to change the business?

There are a lot of initiatives that failed in the past, because EA did not result
in any benefits for the company. They did not create any tangible value, except for

134 fool with a tool is still a fool.
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collecting application data, creating paperwork, creating posters and running around
with posters (pretending being the architect). Such an organisation can be perceived
as costing money without providing any value. Having a successful EAM requires
collecting a lot of information in order to improve business and IT. However, doing
it properly will take a lot of time for data collection and establishing a method.

If you do it academically, disconnected from business, then you have a high risk
that you are spending a lot of work without any result. A lot of EA initiatives started
quite ambitious, but failed.'*

Let us look on the right hand side of Fig. 5.17. There are a couple of publications
available at the moment that want to drive towards a more flexible, cooperative, or
collaborative approach for an EA organisation. An organisation that is implemented
by and together with other stakeholders. An organisation that does not have a
governance mechanism based on controls, but having a collaborative working
mode. An organisation that focuses on supporting other departments, providing
results and value. An organisation that is not caught in the ivory tower, but that
is open for any kind of business needs, not just providing decisions from the silo,
but understanding the other business stakeholders. This organisation is supposed
to be involved in initiatives and activities throughout the organisation, and even
participate in activities that are shared with all the stakeholders.

Some of these approaches also aim at adopting existing techniques that have been
successful in various other disciplines. Some examples are . ..

» ...adopting lean techniques from business process management
» ...agile methods from agile software development

e ...using principles from lean organisation design

» ...enable EAM tools with social media

They are basically aiming at developing a more flexible method with respect to
EA, that does not only adapt a framework, but implements a methodology based on
business needs. Such a methodology is not strictly aiming at long term objectives
only, but that can be adjusted to changes in objectives easily. Such a methodology
should not only print or create a lot of documents, but focus on those documents
that are really needed by other departments. This should foster the provision of
information and visualisation as needed by stakeholders.

The EA organisation should not start with collecting as much data as possible
and then create fancy posters, but understand business needs first. It should then
specifically get this kind of information, so that it can provide immediate benefit
by delivering relevant (i.e. helpful) visualisation. This will require a clear value
proposition based on business needs. The following sections provide an overview
on some ideas how such an organisation could look like.

141 remember one of my bosses that hired me, because she wanted to set up EAM in an
organisation. Only 7 months after I started my new position as business architect, she had to resign.
She was only focusing on collecting data and creating maps, but did not manage to communicate
the benefit towards corporate management.
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5.3.1 Enterprise Architecture Service Centre

One idea of having an EA department being more cooperative is the idea of the
EA service centre as depicted in Fig. 5.18. There are no corresponding publications
available as this idea represents research in progress. The basic principle follows the
concept of a sales organisation that is offering services on a market. Stakeholders in
the company are treated like customers that can order and use EA services provided
by the service centre. EA services are documented in a service catalogue that needs
to be aligned with with business stakeholders (i.e. customers). Stakeholders still
consist of corporate management, business departments as well as IT. Collaboration
is supposed to be established by using services and adjusting services based on
stakeholders’ needs. Their needs can be fulfilled with services that are provided by
an EA service centre, having a catalogue with a list of services that the EA service
centre offers to all the stakeholders within the corporation.

The two drivers for such a kind of organisational form are collaboration and a
clear value proposition (cf. Fig. 5.19). Collaboration can be established by being in
a consulting role towards stakeholders. It can support projects within the company,
interact with business departments and adapt to changes. If a service is not needed
anymore, then it will be removed from the service catalogue. We can implement
new services, so that we have services that are aimed at solving real problems in the
corporation and not just provide an academic approach for a holistic view on the
corporation.

And it is not only about collaborating with stakeholders, but also telling them
what is the value of our service. This is the same as providing products and services
on the market which need to have a value proposition. A customer only buys a
service if it provides a value . We are aiming at transferring these concepts from
marketing and sales to the EA service centre. The value proposition documents
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the value as perceived by a corporate stakeholder (i.e. the customer of the service
centre). The focus is on relevant results towards the customers.

The service catalogue needs to be established together with stakeholders. It
should not reflect activities and artefacts as proposed by prominent EA frameworks.
It should also not constructed by pushing obligations towards the stakeholders—for
example requesting them to maintain EA information or changing their processes.
The service catalogue needs to reflect a common understanding between the EA
service centre and the stakeholders in order to provide relevant business value
(value proposition). This also includes implementing measures for determining the
business value. KPI are a well-established tool for measuring business performance
and can also be defined for measuring service quality (similar to product KPI
measuring a product’s sale performance on the market). Relevance and value of
a service can then be quantified by KPI which represent a mutually aligned service
level agreement. Assessing the value of an EA service based on marketing tools will
support changing the service catalogue based on value and demand.

In short: The vision for the EA service centre is having a service-oriented EA
organisation providing value within the company.

How could a service catalogue for such a service centre look like? So far,
we identified four different service types as shown in Fig. 5.20. There might be
consulting services, services that can be acquired by other departments that help
with understanding a problem, helping with finding a solution. If a department needs
to have an integration software for integrating several systems, or even for having
an API for doing e-business with external partners, EA can provide a consulting
service telling them which integration solutions are available, what are the benefits,
which one should we not adopt, and then helping them with making a good decision
on which integration infrastructure they should use for their project.

Other services are supposed to be requested by corporate management. They
need information about the business, about the EA, and also some kind of
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Fig. 5.20 EA service centre: types of services

reporting. CIOs, for example, need to have an overview on their IT systems. They
also need to get an overview on who is using which IT systems. Consequently, one
service provide the CIO with specific information. As you can already see here, for
those services, it is not only about the EA service centre having the obligation for
providing the service, but we also need to implement what is required from the users.
If the CIO wants to have the information service, he also needs to make sure that
the EA service centre is enabled for collecting all the data. He needs to instruct all
his subordinates which kind of data each of them needs to be provided to EA so that
they can consolidate the data for, then, performing the reporting and the information
service.

Project support is one of the main activities of enterprise architects. Conse-
quently, there should be a group of EA services for providing skilled staff for
projects like . ..

* system architect: a person being skilled in in software and EA, who can support
projects with respect to defining software architecture

 integration architect: an architect specialised in integration technology that can
support with using integration middleware

e data architect: supporting with respect to data modelling and adherinmg to
corporate data standards

* business architect: providing knowledge on business capabilities and supporting
with understanding business requirements

These resources provide EA services and are intended to become part of a project
team. They can and help with implementing a new information system or changing
an existing application. This refers to some kind of body leasing—i.e. providing
resources which have EA skills and knowledge. Beside providing knowledge, they
can also foster adherence to architectural standards and foster reuse across different
projects.



5.3 Collaborative Enterprise Architecture 171

n Outcome
Description of the result from the service including context of usage

B Value proposition
Expected business value, stakeholder and measurement for value
Service

Agreement
B Prerequisites
Obligations of the stakeholder so that the service can be provided

n Resources
List of resources and quantities required for providing the service

Fig. 5.21 EA service centre—service agreement

Quality assurance needs to be integral with other services but can also be offered
as a service on its own. A dedicated service would consist of performing reviews
and communicating improvement potential. Reviewing architecture and design
documents of a software project would be one example. An architect can review the
application architecture with respect to its fit to the overall EA. This check can also
include identifying redundancies or overlaps with other business processes, projects
or software applications. Having the big picture, architects can help finding reuse
potential from other business areas doing similar implementations.

Each EA service needs to be further specified by a service agreement. This is
some kind of contract describing relevant properties of each service. It encompasses
its output and also prerequisites for its execution as shown in Fig. 5.21. What is the
result? Is it having a resource being available in a project? Or is it a document being
created? Or is it a consultancy? Is it being some information or being involved in
making a decision? These would be examples for the outcome.

Beside of that, we also need to describe the value provided to the stakeholders. It
starts with determining the stakeholder as different stakeholders perceive a service’s
value differently. The value can then be specified in the the service agreement
for each stakeholder as value proposition. Defining KPI will be part of the value
proposition as we also need to specify expected target for the sercie’s quality.

The service agreement does not only contain the obligations for the EA service
centre, but there are also certain prerequisites that need to be fulfilled by the
customer using the service. Example: If a stakeholder is asking for a consultancy
service, the EA service centre is providing people and skills and documents. At
the same time, the architect also need to have all the required information from the

I5For example reusing a single software service for shipping label creation throughout the
application landscape.



172 5 Managing Enterprise Architecture

project that is required for providing the consultancy. If we are leasing resources to
projects, the prerequisite is that the projects are not only just having the resource and
then assign tasks to them. The architect also need to get involved in regular project
meetings and get access to relevant documentation—equally to becoming a project
team member.

Each service also have certain resource requirements. The service centre will
only be capable of providing services if it has an adequate team and additional
resources. This might be . ..

* computer hardware or software

* EA repository for maintaining business capabilities and related software applica-
tions

* tools for reporting and graphical visualisations

* dedicated people and skills

» external consultant provided a specialist service

This is still ongoing research and categories for services might change over time.
However, the overview provided by Figs. 5.20 and 5.21 is meant to illustrate the
idea of the EA service centre and a service catalogue. The following sections each
presents another approach for collaborative EA. Each of them is available as text
book for further reading.

5.3.2 Chess and the Art of Enterprise Architecture

There is a nice book by Gerben Wierda, a Dutch guy, who is proposing that an
enterprise architect should act like a chess player.'® An overview on his criticism
and basic ideas is given in Fig. 5.22. Based on a lot of examples from his experience
as a consultant, he summarises typical issues with the way EA is done today.
He mentions typical issues that we already discussed previously (starting from
page 164): People are spending too much time on creating paperwork and artefacts
which are not needed. EA does not provide any significant value for the organisation.
His main concern is EA being focussed on the to-be architecture as presented in
the context of managed evolution in Sect. 5.1.3. The to-be describes the target
architecture we want to achieve (in perhaps like 10 years) and all planning will be
tailored around this target state. However, Wierda clearly says that achieving a to-be
in such a long period of time unrealistic. We don’t know how the world will look
like in the future. Why are we sticking so much to a to-be vision, to-be architecture,
that will be part of the future? The business and its environment will change and EA
needs to adapt to any of those changes.

What he is suggesting is to do architecture how a chess player is working. A
chess player is not having the final position of all the figures in mind. A chess

16Wierda, G.: Chess and the Art of Enterprise Architecture, [10].
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Critique on classical approach \ Enterprise chess manifesto
+ “Enterprise architecture as a + Scenario planning over fore-
discipline has so far largely failed and backcasting
to produce the intended results.” + Requirements over principles
(p.28) + Collaboration over division of
+ Atarget architecture is unrealistic labour
due to changes » Design skills over principles
+ Changing requirements are not + Documentation at the core
managed properly + Risk-based abstractions
« EA should contribute to results + Governance based on
and not to limitations “checks and balances”

Fig. 5.22 Chess and the art of EA (overview)

player is looking at the current situation and then assesses various options for next
moves—not only the immediate next move, but a series of potential moves. A chess
player is also considering how the opponent might react. He will make step-by-step
decisions; and also adjusting his or her strategy, depending on how the opponent
is moving. he does not want to stigmatise business departments as opponents (or
enemies). But Wierda wants to promote this working mode for the architect. An
enterprise architect can support a change and then evaluate the resulting situation.
He can evaluate the outcome and also consider reactions from other stakeholders.
This will help with constantly adjusting plans and not being restricted by a—
potentially unrealistic—target architecture.

The benefit of Wierda’s approach is that you do not need a target architecture
that might be misleading after a while. However, you will still need a vision for
providing guidance for any EA activity. EAM should then support decisions making
by guidelines on best practises. These will also support assessing each iteration and
defining options for next steps. This rather resembles a dynamic planning approach.
You can also try to anticipate a sequence of steps and different options for sequences
(like the alternative strategies in chess).

Evaluating each iteration and evaluating subsequent steps involves understanding
requirements from the business side (in order to not being disconnected from
business. Listening to your business side, listening to your stakeholders will foster
collaboration with people instead of telling people what to do. Architects will also
have more freedom with respect to their choices as they are less restricted by a to-be
architecture and principles. Because for each principle, there will be an exception.
And it is also the art of architecture to analyse the situation and avoid principles if
they are are not applicable.

The architect is not supposed to generate a lot of documents, but only providing
those kind of documents that are really required by people. Also some risk
awareness is a key skill. We should not document because of having documents, but
only documenting things that will help us with managing risks. Also governance
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Critique on classical approach \ Collaborative EA

+ “EA does not scale to create any Practices from lean and agile
visible impact in a large enterprise + Eliminate waste by
setup.” streamlining EA processes

« “EAis not equipped with the right + Involve stakeholders by
approach and toolset to cover the architecture scrums
entire scope of work, from « Manage requirements using
strategy through implementation” Kanban boards

+ “EAfails to keep pace with the » Support participation by using
speed of change in modern social media technologies
business”

(page 13)

Fig. 5.23 EAM 2.0—overview

mechanisms need to be reconsidered that they are not prohibitive but providing
guidance.

I would like to recommend this book as some further reading. It doesn’t take that
much time for reading and it is not written in a scientific way. It is very hands-on,
especially when motivating the issues he identified in EAM. Also his comments on
the notion of the architect acting like a chess player is an interesting read.

533 EAM2.0

There is another book that I would like to recommend. It is titled Collaborative
Enterprise Architecture and describes an approach developed by three Tata consul-
tants (cf. [11]). And in their book, they also refresh issues they recognised in existing
EA organisations:

* EA hardly provides any visible impact or value
e common EA tools are not well suited for solving real world problems that
companies are facing

They also see an issue in EA frameworks as there is no one size fits all. The
biggest issue with those frameworks is that people want to define a framework
for being applicable in any kind of company. But companies are so very different.
Problems, they face are so different that there is no ultimate solution for all of
them. And furthermore, applying a heavyweight frameworks only results in having
a framework implemented that will control (or restrict) the business. But business
changes frequently and at a very fast pace. The certainty about how we want to
act next year will disappear during the next couple of months, as political aspects
change, as the market will change, as customers change, as even there might be new
innovators that we need to keep in mind.
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What they are suggesting is an approach they call EAM 2.0 in accordance with
the buzzword Web 2.0 (cf. Fig. 5.23). They propose to adopt existing methodologies
from other disciplines. For example, adopting Lean methods from Lean business
process management. Especially one of them: eliminating waste for making EA
processes more efficient. They are explicitly not referring to set up processes as
prescribed by the framework. They emphasise the customer focus from Lean in
order to understand stakeholder requirements. You can then design your process
around what is really needed by the stakeholder. Eliminating waste then refers to
removing activities that are not adding any value. Value add can be recognised if
a customer would directly pay for this activity or its outcome. In general, their
processes should just create artefacts and results that provide a benefit to the
stakeholder and eliminate any task that is not required.

Their second pillar consists of methods from Agile software development. The
main motivation lies in making EAM more flexible by adapting Agile methods and
principles. Agile software development is getting popular, because it is providing
solutions in a similar context. 20 years ago, the criticism on software development
methodologies was that they are heavyweight, document-centric, and do not achieve
expected results. A lot of projects started, but failed because of a high risk and a lot
of uncertainty. They were not able to flexibly react to changes as the whole project
was based on extensive analysis and design documents. The story is very similar to
what we currently see with EAM. In fact, they are trying to adopt Scrum into their
EAM 2.0 approach for being more flexible. They also incorporate Kanban boards
for planning and discussing changes.

Last but not least, they are borrowing technologies from Web 2.0—now yopu
see where the name EAM 2.0 comes from. The term Web 2.0 indicates the next
wave of web applications providing more interaction (as being common in social
networks and social media), instead of just static HTML pages. Web 2.0 foster
the development of web applications that are interactive and that enable people to
exchange information easily. Bente et al. are using those technologies for developing
a novel EAM portal. This portal aims at collecting and maintaining information
required for EAM by adopting similar user interfaces as we already know from
social media. It feels like having Facebook for individual application or having the
collaborative site for projects and change management.

This book as well as the book by Gerben Wierda, I think they are very influential
because they show a problem and want to change it by proposing innovative
solutions. Of course, each of them has its advantages and drawbacks. You cannot
just buy the book and then have the blueprint for a perfect world. But both of them
are inspirational in a way that they strive or provide a vision, how could EAM look
like in the future, especially against the background that current implementations,
that current EA organisations have their issues and we need to improve EAM for
the future.
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5.4 Further Reading

For terminating this section, there will be an overview on the most important further
reading.

The first one is a paper published by two people. They did empirical research
about what are critical success factors for EA initiatives: [8]. They were checking
why did initiatives fail, what were the reasons, and they tried to cluster the reason.
And they came up with a very interesting conclusion. They list a lot of issues. And
some of them we also discussed already previously when talking about the criticism
on existing EAM approaches. They covered some of them, but they have a common
conclusion. They deducted everything back to the original reason is because we
are not communicating properly and we are not collaborating properly. Whichever
issue we can observe in EAM, we could solve it by just implementing proper
communication mechanisms and collaboration platforms so that it is not about
somebody doing something in a isolated way but doing things together. And doing
things together requires collaboration and also communication. It is an interesting
read and describes quite well the scenarios why so many initiatives failed in the past
when setting up EAM on a corporate level.

The second one is the book published by Gerben Wierda: Chess and the Art of
Enterprise Architecture [10]. You see from the subtitle that it is more about making
the right moves to manage business IT complexity instead of having a vision and
achieving it. Wierda has a strong background in in the ArchiMate EA modelling
language but also a lot of experience from consulting. He, therefore, motivates his
approach by referring to bad practices of applying EAM in today’s enterprises.

And the last one is the book by the three consultants from Tata Consultany that
aims at incorporating lean methodologies, agile techniques, and also enterprise or
web 2.0 practises into EAM: [11]. It has been published in 2012 but the general
general idea is still popular: Making EAM more flexible by learning from other
disciplines.

5.5 Summary

That’s it for this chapter on managing EA. Where are we on our EA roadmap?
We started the journey with having a look at what is EA and EAM (cf. Fig. 5.24).
We are looking at the promised benefits, why are we doing this. For then, having
some understanding for the business architecture. Business capabilities and business
objects are the central concepts for driving EAM and then using those concepts
as an input for developing the application architecture. Developing application
architecture as deriving it from our business capabilities, but also looking at which
kinds of details are required on our applications, so that we can later on then analyse
them with respect to improving our application architecture. The analysis of EA is
based on certain maps, default maps, standard maps that are already available in
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tools and are described in many textbooks. And we had a closer look at one tool
called the business support matrix.

|
|
|
L

Applying Frameworks

Fig. 5.24 Following next: applying frameworks

The result of the analysis, of course, is we need to change something if we want to
improve our application landscape and how to manage those changes we discussed
in this section called Managing Enterprise Architecture. We briefly had to look at the
motivation, why do we need to manage changes. We did not discuss methodologies
as this was already discussed in the governance part of this course. But we then
had a brief look at typical activities during application portfolio management and
also looking at typical activities performed by an enterprise architect, so that after
understanding what an enterprise architect is supposed to do that we could discuss
how to set up and EA as an organisational unit in the corporation. Having several
options, having EAM within IT or even on a corporate level with pluses and
deltas for each of them. There will never be the optimal decision for each and
every company, hence, we sometimes need to decide for one organisation set up
depending on the company and its context, but then we also had a discussion about
existing frameworks and approaches are criticised heavily, because of experience
of people in the literature based on empirical studies, or then looking at alternative
approaches that offer more collaboration and also more service orientation towards
the stakeholders.

This covers the whole story for EAM you might experience in the future. The
nect chapter will summarise many of the topics discussed by looking at the notion
of EA frameworks like TOGAF. They are still quite popular as they document best
practices for EA and EAM.



178 5 Managing Enterprise Architecture
5.6 Exercises

Exercise 5.1 (Managing Changes) You are supposed to replace an existing HR
application by a new one. The HR manager feels uncomfortable with this change
as he is unaware of the consequences. It is now up to you, to explain him properly
what to expect.

Please, describe in your own words potential consequences by covering the
following aspects:

1. expected effects of a change
2. obligations by the project manager in order to conduct the change
3. availability of an HR application

Exercise 5.2 (Project Management Tools) Please, provide an overview on project
management methods and tools (max. 700 words). How does the application
roadmap relate to them? Are there even similar tools?

Exercise 5.3 (Transformation in a University) You are the Chief Information
Officer (CIO) of the Deakin University and are tasked to create a roadmap
incorporating the following changes (max 2 applications to be changed at the same
time):

1. Payrolll and Payroli2 to be replaced by PayrollNew
2. Introduce new research method library application
3. Consolidate PubManl, PubMan2 and PubMan3

4. Shut down Legacyl, Legacy2 and Legacy3

5. Migrate Finl and Fin2 into Fin3

Estimate realistic values for the planning. Draw the roadmap using the template and
update the BSM.
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Chapter 6 )
Applying Frameworks Sheghie

Where are we at the moment with our journey through EAM? We started with an
introduction to EA and EAM in Chap. 1. We were talking about its purpose and
some basic tools and visualisations.

Then, in Chap. 2 Understanding Business Architecture we rather focused on
those concepts that are required for describing the business with processes, business
capabilities, and also business objects.

Further on, we used the business capabilities as a starting point for developing
the application architecture in Chap. 3. It was a simple methodology for just making
a decision. How should the ideal landscape look like? But we already had a look
at data that is required for analysing applications and also the whole application
landscape.

The analysis part was continued in Chap. 4 by looking at visualisations that are
used for analysing and improving the EA, like the business support matrix. This
tool is aiming at describing and understanding the relationship between software
applications and business-related concepts.

Afterwards, we are not that much focusing on describing architecture but looking
at how we can manage EA in a corporation. Most of it is about managing changes.
This requires an adequate organisation for also sustaining the work of the enterprise
architect. At the end of Chap. 5, we looked at criticisms to classical approaches
for EAM. We presented some modern approaches, which are suggesting new
organisational aspects or new organisational setups for managing EA.

This Chap. 6 will now introduce the notion of frameworks which is commonly
used within the EA community. A framework basically provides methods and tools
that are required for setting up and implementing EA in a large-scale organisation.
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Learning Objectives
After completing this chapter, you will be able to ...

e ...summarise existing EA frameworks

e ...explain elements of a framework

e ...discuss TOGAF compared to concepts presented in this textbook
 ...infer future EA projects

The learning objective for the current sections are as follows. After finishing
the section, you should be capable of summarising a few existing EA frameworks.
We will not discuss all of them but have a look at some of the popular ones in
the subsequent Sect. 6.1. Section 6.3 provides an overview on TOGAF®, The
Open Group Architecture Framework. It is an open standard, hence, documentation
is widely available and TOGAF has been adopted in many organisations. After
completing this section, you should be capable of explaining artefacts as well as
methods and tools that are part of TOGAF.

Frameworks are based on best practices in the EA community and this also
holds true for the textbook at hand. The book’s purpose is not to publish a new
framework but teach EA in a practical way. It also shares some commonalities with
frameworks available today. These similarities are summarised in Sect. 6.4, showing
how the contents of the book relates to existing frameworks. This will also serve as
a summary of the previous sections. After completing this section, you should be
capable of relating the contents to any framework—perhaps even develop a simple
framework on your own.

6.1 Frameworks Overview

This section provides an overview on some frameworks and standards:

» The Zachman Framework for Enterprise Architecture™is supposed to be the
origin for today’s frameworks.

» The Integrated Architecture Framework provides more than two dimensions.

* ArchiMate is a modelling language specifically for EA.

The section will finish by providing a high-level overview on past and present
frameworks.
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Generic Classification Structure of Design Artifacts

What How Where Who When Why
Planner Scope
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Designer Logic
Builder Physics
Imple-
menter Technolog:
Operator| THE ENTERPRI S E Product
Material Process Geometry | Instructions.|  Timing Objectives

Fig. 6.1 The Zachman Framework for Enterprise Architecture™(Published with the permission
of John A. Zachman and Zachman International®, Inc.—www.zachman.com)

6.1.1 Zachman Framework

When talking about frameworks, most people are starting with a very famous person
called John Zachman. He is quite popular because he is supposed to be the first to
develop an EA framework.! He first published his approach in the IBM Systems
Journal in the 1980s. In this article, Zachman described his idea on a structure
for providing various views on IT of a company[1]. The Zachman Framework for
Enterprise Architecture™consists of several layers and views as shown in Fig. 6.1.

The top level of the framework suggests that we should understand the context
of the company as well as its scope or markets (Fig. 6.1). We can then define
something Zachman calls the enterprise model. It is a description of the company—
including business processes and resources. A system model is then derived from
the enterprise model. It is similar to what we introduced as application architecture
in Sect. 3.1. It encompasses software applications and tools which are then further
mapped to concepts in a technology model. Examples for those concepts networks,
computer hardware or peripheral devices. The bottom layer refers to any details that
are required for implementing information technology within the company.

1Zachman is still treated like a superstar when appearing at an EA conference.
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This kind of model is not that different from what we already discussed so far.
The business context and the enterprise model are quite similar to the business layer
we already introduced in Chap. 2. In a similar way, the system model refers to the
application layer and the technology model to the technology layer. The top four
layers represent the view like the town planner, as it is introduced in Sect. 1.1.1.

Zachman suggests to focus on the top layers, providing the high level view on
to the organisation. These layers are then further decomposed into a static view
containing data objects on various levels of abstraction. You can have business
objects in the scope layer (like market, competition, customer service). In the
enterprise model, you can derive a data model for specific applications from the
business objects. They can then be implemented in a specific technology (like a
relational database).

A similar principle holds true for functions. We can start on a high level,
similar to business capabilities on level 1. Functions on that level address how we
want to establish our company on the market. They can then be decomposed into
specific function (i.e. business capabilities) that are supposed to be implemented
by the company. Functions are then implemented by functionality in software
applications. Any application requires a certain technology. The implementation
itself is then subject to the lowest level, which defines any details required for
software development.

The same principle of various levels of abstraction is applied to each view of the
Zachman framework. It starts with using high-level concepts the business context
which will then be further specified in lower levels. Figure 6.1 shows examples
for each remaining view: network, people, time motivation. The people view might
start with strategic human resources which can then be further described by human
resources, staff members, application users and roles, and then having detailed work
description for each actor.

Even though Fig. 6.1 is showing some example concepts for filling in the
framework, there is no extensive documentation of required modeling languages (cf.
Fig. 6.2). Any of his publications, like the paper published in the IBM system journal

PR o NN Restrictions

= Popular approach in EA community = Only framework widely published

m Structure has influenced other m Important aspects are not documented:
frameworks « Modelling of individual views

= Basic idea quite reasonable: - Ensuring overall consistency
divide and conquer (relationships between views)

m Separation of views is complete and - Methodology (How to fill the boxes?)
disjoint - Reference architectures / best practices

m Consultancy available m Only available as consultancy

Benefits TS e

Fig. 6.2 Critical review of the Zachman framework
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are basically describing the framework and its basic idea. Zachman is also owning a
consultancy firm offering services for applying the framework in a client’s company.
You can hire a skilled consultant providing a specific solution for a company based
on the framework. Nevertheless, Zachman is just the beginning. There are more
frameworks available, including TOGAF. They can provide more specific concepts
and tools relate to the cells defined by the Zachman framework.

6.1.2 Integrated Architecture Framework (IAF)

The Integrated Architecture Framework (short IAF) has been developed and pub-
lished by Capgemini [2]. The IAF has its origins in preliminary work for defining
a framework that can also support structuring large IT consultancy projects. An
overview on the IAF is given in Fig. 6.3. It covers relevant views on an IT project
together with its context (i.e. the motivation for the IT project). However, its shows
several similarities with an EA framework.

It might not surprising that the IAF contains a building block labeled Business. It,
in fact, refers to the business view on the IT project and uses similar concepts as the
ones introduced with the business architecture in Chap. 2. It, furthermore, consists
of building blocks for information systems (analog to the application layer) as well
as a technology. The latter one covering technology components and networks.

The framework is complemented by a building block labeled information. It
relates to any kind of data used within the company and managed by information
systems. This is also nothing completely new for us. We already introduced the
notion of data architecture in Sect. 3.4. In contrast to the IAF, we put it as
an overarching layer across any of the other three layers representing business,
applications and technology.

One of the obvious differences is that the IAF spans three dimensions. Gover-
nance and security represent relevant functions for managing compliance and risk

Why? Scc_:pe _and
Contextual objectives
Securit
y Real world
Governance concepts
2
= = = 2 e Solution(s)
» 5 S &5 Conceptual ind Aarth
= = o =T independent from
= g g3 Q3 How? implementation
E 5 52 5B Logical
= = E4S L £ With what? Implementation
Physical of solutions

Fig. 6.3 Integrated architecture framework (based on a figure in [3, p. 67])
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in an organisation. They are stretched across the previously discussed layers by
providing controlling mechanisms. Governance ensures that an organisation follows
existing laws, regulations and compliance rules for business and also IT. Security
addresses any measure for protecting information and technology against theft and
misuse.

The IAF is not the only framework adding dedicated layers for governance
or security: PEAF (Pragmatic Enterprise Architecture Framework) includes a
governance product [4], FEAF (Federal Enterprise Architecture Framework) a
security reference model and security controls [5], GERAM (Generalised Enterprise
Reference Architecture and Methodology) a governance reference model [6] or
E2AF (Extended Enterprise Architecture Framework) includes both, governance
and security viewpoints [7]. The last one provides it as cross-cutting views—similar
to IAF. It is important having governance and security as overarching views instead
of separate layers as they only work is corresponding processes and measures cannot
be treated separately from business and application layer concepts.

Using the third dimension, IAF differentiates between three levels of abstraction
together with the context (cf. Fig. 6.3). The top one (Why?) covers the context of an
organisation or a project. It defines the scope and objectives, similar to the business
motivation presented in Sect. 2.4. It does not specifically address architecture or
solutions but rather the drivers for for the organisation.” It is further used for shaping
the initiative by defining concrete boundaries (i.e. scoping) in order to have a focus
for subsequent activities.

Each of the four contents layers—business, information, information systems and
technology infrastructure—can be regarded on three levels of detail. The conceptual
level (What?) covers concepts for documenting the application domain on a high
level of abstraction. It rather refers to the perspective of the town planner as
introduced in Sect. 1.1.1. It also does not comprise solutions but real world concepts
that characterise the company or the project provided within the scope defined in the
contextual layer. These concepts can be represent the business (i.e. business service),
information (information object), information systems (information system service)
and technology infrastructure (infrastructure service). Basically, this is the starting
point for discussing corporate IT architecture with business stakeholders. We would
also regard core concepts covered by this textbook (business capabilities, business
objects and applications) on the conceptual layer.

The logical level (How?) serves as a blueprint for potential solutions imple-
mented in the organisation. It is still independent from specific solutions—which
can be found further down the line on the physical layer. Consequently, it does
not contain deployable software solutions but logical components that represent
the desired functionality. It also contains business processes, logical data objects
(including information ownership) or types of technology infrastructure compo-
nents. This kind of concepts can play the role of requirements that drive the
implementation of information systems.

2Why are we doing business on the market? Why do we want to change our business?
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Specific solutions and resources are then located on the physical level (With
what?). We will match requirements with specific software products, databases
and technology components. The logical level should be independent from those
solutions so that we can evolve the organisation over time, without changing the
conceptual or logical level. A similar principle is applied in database design. The
conceptual data model captures real world concepts. They are then further detailed
by a logical data model that can then be implemented by a specific database
management system (DBMS). In case of changing the DBMS we can still use
the same logical data model and implement it with a different DBMS product. the
same leveling can be applied to business-related concepts (business capability —
business process — automated workflow) or information systems (software service
— software component — software implementation).

We did not discuss these kinds of levels in the course of our textbook. We rather
provide a small amount of relevant concepts which can be the starting point for a
more detailed architecture. However, real-world architectures will cover these or
similar levels as the the view of the town planner needs to manifest in a live city. For
further information on the IAF, we would like to refer to the references provided,
especially [2].

6.1.3 ArchiMate

Technically, ArchiMate is not a framework, but a modeling language for EA. The
name ArchiMate is short for Architecture-Animate and has its origins in a project
funded by the Dutch government and executed by several Dutch research institutions
[8]. It has been handed over to The Open Group which is maintaining it as a
standard complementing TOGAF [9]. ArchiMate is a modeling language like the
UML or BPMN and, thus, allows for describing specific architectures. It, therefore,
provides typical elements like for example business functions, processes or software
applications together with their relationships.

ArchiMate is using a similar layered approach as introduced in this text book.
It distinguishes between business layer, the application layer, and technology layer
(cf. Fig. 6.4). Each of them is further divided into views for the passive structure,
behaviour, and an active structure. Can you imagine the concepts for each of them?
Please, take some time and reflect what we have discussed so far with business and
application architecture.

As you might have assumed, the passive structure contains static concepts
like data or business objects. In contrast to this, the active structure encompasses
concepts that can perform activities like for example software applications. The
behavior part describes behavior that can be performed by elements from the active
structure. Wierda describes the interplay of the by referring to the structure of
a simple English sentence: subject, verb and object [10, p. 18]. An application
(element from the active structure) performs an an operation (behavior) on a data
object (passive structure).
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Fig. 6.4 ArchiMate layers and views (based on a figure in [3, p. 69])
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Fig. 6.5 ArchiMate language concepts (based on [10, p. 20])

The ArchiMate language structure follows a similar principle we already used
for data architecture in Sect. 3.4. Elements of the static structure do not only relate
to similar thing, but also provide views on different levels of detail. We can see
this in Fig. 6.5 showing an example ArchiMate model consisting of business and
application layer concepts. It contains the business object on the left hand side,
which is realised® by a data object on the application layer (analog to Sect. 3.4).
This data object might then be realised (i.e. implemented) by an artifact in a file or
a database on the technology layer (not shown here).

3The meaning of the arrow (i.e. its semantics) between data object and business object is realises.
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The same principle is also applied in the behaviour view and the activity
structure using special relationships. A business service is is a service offering by an
organisational unit. It is realised (i.e. performed) by a business process. A business
process is served by an application service (service offering by an application)
from the application layer which is, in turns, realised by an application function
(i.e. functionality to be implemented in a software application). Please, note that
application service and function do not refer to the actual application, but to the
service or functionality that is expected to be provided by the application. They are
part of the activity structure.

Some elements of the activity structure are shown on the right hand side of
Fig. 6.5. They cover actors (i.e. business role) and software applications (application
component). An application component realises an interface (i.e. a user interface)
which can then be used by actors in a business process. There are no elements shown
from the technology layer as we are focusing on the business and application layers
within the text book at hand. However, you can imagine application components
running on computers which are called node in ArchiMate.

There are also well defined relationships between the model elements. Realisa-
tion and service relationships have already been explained above. There are also
relationships between the three views which allow for assigning active elements
to behaviour and static objects. Actors are assigned to business processes and
application components to application functions. In fact, an application function
might be implemented by different applications. Behavioural elements access static
elements shown be the arrows between business process and business object as well
as application function and data object.

As already stated in the beginning, ArchiMate is a modelling language defined by
syntax* and semantics.” It allows for a more detailed view on EA than the concepts
provided in previous sections. It allows allows for combining EA models with other
modeling languages, like BPMN® or the UML.” It also complements existing EA
frameworks and has, thus, been adopted as an additional standard by the Open
Group (see Sect. 6.3) [9].

4The syntax defines language elements and rules how to connect them properly (i.e. realisation
relationship is allowed between a business object and a data object but not between two business
objects).

5The meaning of elements of a modelling language is defined by its semantics.

SBPMN (Business Process Modelling and Notation) is a standardised modeling language for
business processes.

"The UML (Unified Modelling Language) is defined for specifying software applications.
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6.1.4 Historical Overview

It is quite impossible to introduce all EA frameworks as there are so many of them.
The text book at hand rather aims at providing a practical introduction to relevant
concepts for starting your EA journey. We only introduce some frameworks for
highlighting how these concepts are applied in existing frameworks and also for
showing the historical evolution of EA. Zachman has been chosen as it is often
referred to as the very first framework providing an elaborate structure for managing
large and complex information systems in a corporation. The IAF is one example
for approaches having more than two dimensions and also incorporating typical
IT responsibilities (i.e. governance and security). Many frameworks just cover the
high-level perspective by providing a structure but do not go into detail. ArchiMate
is one of the approaches that extends EA by providing a language for a more detailed
description of an organisation ad its information systems.

An historical overview on prominent frameworks is shown in Fig. 6.6—and to
be honest, it is only a small fraction of frameworks available. We find the Zachman
framework starting in the *80s with the paper published in the IBM Systems Journal,
then evolving into a more elaborate framework and still being used today by
Zachman. Another representative of the early frameworks is the CIMOSA reference
model. It provided a standard for describing information systems. The first version
has been published in the 1980s and the latest version in the 1990s.

PERA (Purdue Enterprise Reference Architecture) has an academic background.
It started in the 1980s and being available at its current version from 2001. DoDAF
(Department of Defense Architecture Framework) is an example for frameworks
being defined by an organisation for its own use. In fact, several large companies
started to develop their own frameworks. the picture in Fig. 6.6 also contains
some research initiatives. sebis (bottom right) is the Software Engineering and
Business information Systems research group at the Technical University Miinchen,
Germany. Members of this team do extensive research and provide best practices
for EA including concepts for individual frameworks.

6.2 EA Frameworks

We started introducing the notion of an EA framework by just referring to some
examples, providing an overview to existing frameworks. Let’s try to cover it with
some small definition.

Definition 6.1 (Enterprise Architecture Framework) An Enterprise Architec-
ture Framework (or just framework) provides principles and tools for establishing
and sustaining EAM in an organisation. It usually provides
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* structure

* concepts (defined by a meta-model)
* visualisations

* methodology

The purpose of an EA framework is in providing some kind of toolbox—a
toolbox full of principles, tools, methods—that we can use for implementing and
maintaining EA in a company. Typically, an EA framework starts with defining
an underlying structure, so the structure like the three layers we had in the
beginning—business, application, technology layer—or some structure like the IAF
we presented, or like the Zachman framework. And against this structure, the
frameworks are usually providing concepts and also maps for describing EA.

Some of them address it in a very detailed way, others, like Zachman, rather
on a very high level or even just by providing hints on how you could describe it.
And they also usually define some kind of methods or some kind of procedures
you need to implement for EAM, also some hints on skills required for enterprise
architects, and a corresponding organisation in the organisation—in the company.
This is the basic idea of a framework. And if we look at this one, with our lecture,
we already started defining some kind of EA framework, so a framework which is
not intended to be used outside of the university, but which has been developed for
teaching EAM. It does not have a name. It will not be published. But we can see in
the lecture, already, basic concepts that are required for an EA framework (Fig. 6.7).

When looking at existing frameworks, we will see they have even much more
concepts to offer for EA work. Some of the aspects were already covered, like they
provide some method or some kind of procedure that shows us, OK, if you want to
implement EA in a company, then you should do it the following way. You should
do the following steps in this order. Sometimes you need to have feedback and then
start with some activities again. But they will provide some process that helps us
with implementing EA and also making sure that we are maintaining EA over time.

They also provide, on a detailed or on an abstract level, information about the
organisation that is required for executing the implementation and maintenance
of EA. Beside of this, some frameworks also have a catalogue containing best
practices, so best practices describing information or experiences made in previous

Organisation Procedure Be_st
practices
Iformation Repositor Tools
model P y

Fig. 6.7 Components of an EA framework
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projects, that help people with making decisions within their own project, for setting
up EA in their own company. The process and organisation in the best practise are
usually accompanied by something they call an information model, which is often
defined by something called a meta-model. The meta-model defines all concepts that
are required for describing an EA. In our case, it would be defining that we need
to collect information about business capabilities, applications, business objects,
data objects. Any of the concepts we introduced would be subject to this kind of
information model.

Beside of this, frameworks also offer some kind of tools. Tool can be a very
broad term, here. It can refer to some document, some Excel spreadsheet, but even
to a software tool that helps us with performing your EA work. And within this tool,
very often you have a big repository with all the data. The data structures in this
repository is defined by the meta-model. Remember that we already talked about
the repository. In the beginning and also when talking about analysing EA, we had
this working mode that bases on the fact we have a repository full of information
for EA. It contains all our business capabilities and applications, which will then
be used for generating views and maps for stakeholders. This is the same kind of
repository in each and every EA framework.

6.3 TOGAF

The Open Group Architecture Framework (TOGAF®) is an open standard defined
and published by The Open Group. The Open Group is a consortium of organisa-
tions including “customers, systems and solutions suppliers, tool vendors, integra-
tors, academics, and consultants across multiple industries” (cf. [12]). They aim at
defining and establishing various technology standards—including EA.

The TOGAF standard originated with its first version in 1995. It was based
on an existing technical standard called Technical Architecture Framework for
Information Management (TAFIM) (cf. [13]®). The latest version 9.2 is available
since 2018 and documented in [14]. The standard is also available for free as HTML
after registration. Being a framework, TOGAF is providing a structure and concepts
for describing EA in an organisation (cf. page 194). This supports structuring the
architecture but also organising work around managing EA. Concepts establish a
common terminology among people involved in EA. One of TOGAF’s strengths
is the method for describing and managing EA: Architecture Development Method
(ADM). The ADM will be further described below (page 196). There are further
aspects in TOGAF which are not covered by this textbook. The interested reader is
referred to its specification in [14].

TOGAF is generic and is supposed to be applied in any kind of industry or
organisation. Hence, we should have a clear understanding about its limitations how
to apply it. Especially, TOGAF is no. ..

8This title is available in German only.
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e ...solution: Introducing TOGAF in an organisation is not a solution. You need
to understand your problem (i.e. motivation for introducing EAM) first. The
adoption of TOGAF will not automatically solve all your problems.

* ...cookbook: reading the specification will help you understanding the concepts.
However, it is not a step-by-step instruction for implementing EA in your
organisation. People applying TOGAF still need a lot of experience.

e ...toolbox: TOGAF might look like a tool set for EA. However, it is rather a
common framework for a toolbox. It needs to be complemented by software tools
and specific methods (e.g. business process modelling).

» ...organisational blueprint: TOGAF does not specify how to establish an EA
unit in your organisation.

In general, TOGAF is not ready to use. Adopting TOGAF still requires tailoring
to an organisation’s objective, organisation and processes.

6.3.1 Structure and Concepts

An overview on TOGAF’s structure and concepts is shown in Fig. 6.8. It reflects
similar layers as introduced starting from page 27 in Sect. 1.4. The middle part
shows from left to right:

Business Architecture

The Business Architecture contains concepts for describing business-related aspects
of an organisation. Motivation covers business drivers, objectives (goals) and
measures (i.e. key performance indicators). These concepts correspond to those
introduced as part of the business motivation in Sect. 2.4.

The Organisation part addresses the description of an organisation’s structure
consisting of organisational units, actors and roles. These (and some more) are
covered by the Business Execution part in Sect. 2.4 in the textbook at hand.’

Behavior comprises any concept describing behavioural aspects of an organi-
sation. Business Services, Contracts and Service Qualities specify the interaction
with external partners via business services. Details on the usage of services are
established via contracts and qualities attributes. Processes, Events and Controls are
used for describing business processes anf the flow of control. They refer to classical
business process models including business rules. Figure 6.8 lists some high-level
behavioural concepts right beside the processes—including Business Capabilities
as introduced in Sect. 2.2. Please note, that there is no concept corresponding to the
notion of business object (cf. Sect. 2.3).

9The naming is slightly different but the purpose of the concepts is quite similar.
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Architecture Principles, Vision, and Requirements © The Open Group
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Fig. 6.8 Components of TOGAF (©The Open Group)

Information Systems Architecture

The Information Systems Architecture covers typical aspects of corporate informa-
tion systems divided into Application and Data. It looks slightly different from ours
as explained in Sect. 1.4 as the Application Architecture is only a part of it. The
main difference is the data architecture which we introduced across the other layers,
having concepts on business, application and technology level. TOGAF only locates
it in the information systems part.'?

The data architecture includes similar abstractions as provided by classical data
modelling:

1. conceptual data model defined by entities (data entities) from the application
domain and their relationships

10This statement is rather neutral as each approach has its positive and negative aspects. At this
point, it is just mentioned as a difference.
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2. logical data model representing data (logical data components) for a database
paradigm (e.g. relational, object-oriented or XML)

3. physical data model being implementation-specific with respect to a dedicated
database management system

Technology Architecture

The Technology Architecture is not discussed in detail within the textbook at hand. It
encompasses any kind of technology that is required for running information system
in a corporate environment. This includes computer hardware, system software and
computer networking technology. Previous versions of TOGAF provided a technical
reference model defining typical technology components.'! It is now available as a
separate publication [16].

Further Views

Beside the three architectures for describing EA, TOGAF also provides two
views for managing EA. Architecture Principles, Vision, and Requirements cover
any aspect for guiding EA work. Architecture Principles define criteria for the
architecture of a given organisation. The Architecture Vision puts architecture work
into the organisation context. Corporate strategies and objectives need to drive how
EA is done in a company. Architecture Requirements can be derived from the as-is
or reflect assumptions/constraints on the future state.

Managing EA consists of planning, coordinating and executing many change
initiatives. This is covered by Architecture Realisation in Fig. 6.8.

6.3.2 Method for Applying Enterprise Architecture

One of the essential concepts is an elaborate method that explains basic activities
in order to manage EA. The TOGAF Architecture Development Method (ADM)
is a process model based on best practices and fits to the meta-model presented in
the previous Sect. 6.3.1. Figure 6.9 provides an overview on the ADM by showing
major phases and the control flow.

The Preliminary phase deals with defining the need for EAM in an organi-
sation and setting up the corresponding capability. The capability consists of an
organisational model (e.g. dedicated EA team), tools (including an EA software
tool) and guidelines for architecture work. Afterwards, the Architecture Vision can
be established (see also Sect. 5.1.3 concerning the role of the vision in managed

ef. Section 43 in [15].
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Fig. 6.9 TOGAF architecture development method (©The Open Group)

evolution). The subsequent phases Business Architecture, Information Systems
Architecture and Technology Architecture then basically deal with documenting the
three architectures as introduced in Sect. 6.3.1.

Phase E, Opportunities and Solutions, aims at identifying optimisation potential
in the corporation. This can be done by tools like the analysis presented in
Chap. 4 within this textbook. Architects need to identify opportunities (i. potential
improvements) and define corresponding solutions (concrete improvements). Those
solutions need to be implemented within initiatives that are planned in phase F
Migration Planning. Tools like a roadmap (cf. Sect. 5.1.4) can be used here. The
remaining phases Implementation Governance and Architecture Change Manage-
ment will then enable steering the initiatives and guide their execution by a holistic
change management (cf. Sect. 5.1).
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The focal phase Requirements Management is needed for managing any architec-
ture requirement. These are relevant throughout the other phases and even impact
several initiatives. Furthermore, new architecture requirements may occur in any
phase and even trigger a new cycle in ADM. The ADM is not meant to be executed
once but rather iteratively. This allows for starting with small improvements and
later on extend the use of EAM in the company. Especially if an organisation is new
to EAM or resistance is to be expected, then EAM should not be implemented in
the whole company in the beginning.

6.3.3 Complementary Standards by The Open Group

We only covered a fraction of the TOGAF standard so far. It also offers additional
guidelines and techniques, typical visualisations (cf. Sect. 4.2) as well as a structure
for the EA repository.'” But still, TOGAF is generic as it addresses any kind of
organisation and needs to be complemented by additional methods and tools. This
includes standard methods for business process modelling (or management), change
management or project portfolio management.

TOGAF does not include a language for modelling EA. This is provided by an
additional standard, ArchiMate (cf. [9]). ArchiMate is a modelling language for
describing architectures across all architectural layers. It implements most of the
concepts presented in the meta-model of TOGAF (cf. Sect. 6.3.1). A preliminary
standard is available focussing on business architecture (cf. [17]). The Open Group
is also working on a standard for agile EAM (cf. citeTheOpenGroup.2019a). This
standard aims at supporting the Digital Transformation by a more agile approach
(compared to TOGAF).

6.4 The Framework Provided by This Book

Even though this textbook does not aim at defining a new framework, it covers
concepts, tools and methods that are also common to an EA framework. This section
reflects individual topics and relates them to elements of a framework. At the same
time, it will also provide a summary of the textbook from a slightly different angle.

12The Open Group uses the term Enterprise Continuum for referring to any kind of documentation
and knowledge that is relevant for managing EA. It covers architecture artefacts and solutions
from any source. Sources include TOGAF but also industry standards or organisation-specific
information.
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6.4.1 Structure

Each EA framework provides a basic structure. Such a structure usually defines
certain layers or specific architectures. We introduced a very simple structure in
Sect. 1.4.4. It divides EA into a business focused perspective (Business Architecture,
the application landscape (Application Architecture) and the underlying technol-
ogy (Technology Architecture) as depicted in Fig. 6.10. Each of them contains
descriptive elements for each perspective and there can be relationships across the
architectural layers.

EA frameworks usually come with their own layering scheme. IAF and TOGAF
differ from the structure provided here (cf. Sects. 6.1 and 6.3). The structure of this
book is the same as the one in ArchiMate (page 187). An overview on different
frameworks and their layered structures is provided in [18].

6.4.2 Meta-model

Frameworks provide concepts for describing EA. These concepts are defined by
an information model. This model is sometimes also referred to as meta-model
as it emphasizes the fact that an EA is a model of the organisation. ArchiMate
is a dedicated modelling language, therefore, requiring a meta-model for defining
language concepts.

The meta-model describing the concepts used in this textbook is provided
in in Fig. 6.11. I contains business architecture concepts introduced in Chap. 2
and application architecture concepts discussed in Chaps. 3 and 4. The technical
architecture is indicated as a background but still empty as we did not cover it in
this textbook.



200 6 Applying Frameworks

Business
architecture

related m—l has subcapability
Business object Capability Business process
resuit off -
name : String name : String | e ‘DJ name : String
description : String description : String description : String
. reaslised by
Application
architecture Business support Business support dimensions
Data object
fromDate : Date P organisation : OrganisatinalUnit
name : String toDate : Date productType : ProductType
description : String degree : Percentage custumerType : CustomerType
biect t -
e Application
name : String -
Data flow description: String Service
s asprovice—olive : Date provides—
name : String shutdown : Date name : String
technicalFitness : Percentage
I_hmmmmg, L architecturalFit : Percentage
cost : ApplicationCost
T
Technology

architecture

Fig. 6.11 Meta-model

The business architecture has business capabilities in its centre, because it is
one of the focal elements in this book. A capability has a name and can be further
described by text. It can be decomposed into sub-capabilities (relationship has
subcapability in Fig. 6.11) and might have business objects as a result. Business
objects can have relationships to each other. Business processes can provide further
details on how capabilities are implemented in an organisation. Most of the business
architecture concepts in Sect. 2.4 (e.g. Strategy, Driver, Operating Model or
Constraint) are not listed in the meta-model. They are relevant for describing a
business architecture but not discussed here in very detail. A more elaborate meta-
model should include them.

Application architecture has a focus on software applications, their relationships
(Data flow and Service) and their connection to the business architecture (Business
support). Data flows relate to data objects being exchanged. A data object relates to
business objects form the business architecture (cf. Sect. 3.4). A (software) service
is provided by one application and can be used by others (pp. 90). Analysing and
improving an application landscape require additional information (pp. 93). Such
information can consist of an applications lifetime (provided by go-live date and
sut-down) as well as quality attributes explained in Sect. 3.3.

Applications are linked to business capabilities by a concept called business
support as explained in Sect. 4.3. Business support can have a temporal validity
if an existing application is only used for a limited amount of time for a certain
business capability. An Enterprise Architect can also estimate for a certain degree, if
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the capability is only partially supported. Further dimensions allow a more detailed
view on application support for different product, organisational units or customer
segments (pp. 127).

The meta-model used in this textbook is kept very small as the book aims at
providing a practical journey through EA. more detailed view is given by, for
example, ArchiMate’s meta-model (cf. [8, 9]) or dedicated software tools for EA.
An evaluation of existing tools is given in [19, 20].

6.4.3 Procedure

The textbook at hand is not explicitly defining an EA method like for example
TOGAF’s ADM (cf. pp. 196). However, the structure of the book indicates already
a sequence of activities (Fig. 6.12).

1. There needs to be a clear understanding on why EA is introduced in an
organisation. This is why the book started with a discussion on the purpose of EA
in Chap. 1. This also relates to the Preliminary and Architecture Vision phases in
TOGAF.

2. Describing EA start s with the business architecture as business drives I'T. There
are many concepts available, but is usually a good idea to only start with a
minimal set (e.g. business capabilities and objects).

3. An optimal application landscape can be derived from the business capabilities.
There are usually some factors that will drive detailed decisions for individ-
ual capabilities. A dedicated method for deriving an application landscape is
presented in Sect. 3.2. Hence, it is recommended to describe the application
architecture after having a solid view on business architecture. The same order
of phases is specified in TOGAF and other frameworks.

4. EA analysis requires the availability of relevant information—expressed in busi-
ness and application architecture (Chap. 4). This section correlates with the
Opportunities and Solutions phase in TOGAF.

5. All changes implied by EA work need to be managed as described in Chap. 5.
We discussed roadmaps and application portfolio management as related tools.
TOGAF covers this aspect by phases Migration Planning and Architecture
Change Management

However, the table of contents of this text books is not a method. Chapter 6
is out of sequence, as it summarises the whole topic by presenting frameworks.
Also Chap. 5 does not represent the fifth step, as we need to consider organisational
aspects already in the beginning of an EA initiative. We also skipped the Technology
Architecture which needs to be incorporated for more elaborate analysis.
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| Introduction to Enterprise Architecture

Understanding Business Architecture

‘ Developing Application Architecture

Managing Enterprise Architecture

| Analysing Enterprise Architecture l

’ Applying Frameworks

Fig. 6.12 Structure of this textbook

6.4.4 Organisation

Setting up an organisational unit for EAM is covered by Chap. 5. The chapter is
not a detailed explanation on EA organisation, but provides an overview on relevant
aspects. We covered

* Performing change management

» Typical activities of an Enterprise Architect
* How to set up an EA organisation

* Approaches for a collaborative EA

6.4.5 Tools

The term tool can be interpreted n a broad sense. It might be a software tool,
a specific methodology or any artefact used in EAM. Using a software tool for
maintaining EA information is crucial for any EA initiative. However, the purpose of
the book is to teach the concepts. Software tools usually implement these concepts.
This is why we did not use any software tool throughout the whole text book. Only
Excel was mentioned as a pragmatic tool for generating and analysing the business
support matrix (page 4.3.1). The interested reader can find a tool survey in [19, 20].
Beside of this, the following tools were used in the textbook: '3

13The list is not complete and is only meant to provide an overview on some tools.
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* Capability map: The capability map is a document (i.e. model, artefact or
viewpoint) showing the business capabilities (cf. Sect. 2.2).

* Viewpoints: Viewpoints are artefacts, models or documents for visualising EA.
Viewpoints are available in any EA software tool. Furthermore, TOGAF suggests
a couple of common viewpoints [14, section 31].

* Business Support Matrix: The business support matrix is a tool for visualising
relationships between business artefacts and IT systems. It can be used for
identifying redundancies or gaps (cf. Sect. 4.3).

* Deriving optimal application landscape: The method for deriving an optimal
application landscape from business capabilities is a also a tool. It provides some
step-by-step instructions so that an Enterprise Architect can decide on which
applications should exist under ideal circumstances.

6.4.6 Best Practices

The text book at hand also includes many examples showing best practices. They
have been created based on experience and document how certain artefacts can look
like. The example capability maps in Figs. 2.12 and 2.13 (pp. 53) are not reflecting
real companies but show elements that can be seen in many maps. The same holds
true for many examples and recommendations in this textbook.

This does not make it a best practices handbook (which never has been the
intention). However, the examples can be reused and adjusted for similar companies
or contexts.

6.5 Further Reading

We would like to close the sixth chapter of this book by also referring to some
further readings, so books or papers that are recommended for having a look at for
future purposes, but also, for the current activities we are about to have during the
active seminars.

There is one paper which is quite old, but still is not irrelevant. It is a paper
providing an overview on frameworks for EA [21]. A more up-to-date overview can
be found in [22]. The authors categorise frameworks by four domains: military,
company, government and manufacturing. They also draw links to historical
standards that are usually not listed as typical EA approaches.

The second publication is The TOGAF Standard—the specification describing
how TOGAF looks like [14]. It is published by The Open Group as a book, and you
can buy it in the bookshop, but it is also available as a free resource in the internet.
After registering at the home page of The Open Group, you can access the HTML
version of TOGAF.
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For those who are interested in having a closer look at ArchiMate, I would like
to recommend a book which is some kind of textbook for teaching and learning
ArchiMate published by Gerben Wierda, a name you might remember [10]. He is
the same guy that also was talking about Chess and the Art of EAM. Instead of
being the governance part, rather act like a chess player, adjusting decisions as the
company evolves over time. He also published a good book on teaching ArchiMate.

6.6 Summary

That’s almost the end of this textbook on EAM. Let us reconsider the topics we
covered as shown in Fig. 6.13. After introducing the topic EA and EAM, we had a
look at details for describing business perspectives and then describing applications
and how they relate to the business perspective. We then learned some basic tools
for analysing an EA, and then also talked about the skills of an enterprise architect
and how should we set up an organisation for EAM in a company.

We were closing the book by a look at frameworks. There are many frameworks
available and, at the end of the day, it is not important to know all frameworks or to
choose the best framework you can find on the market. The most important thing is
to understand basic concepts of EAM—which we did in the course of the first five
chapters.

Applying Frameworks

Fig. 6.13 That’s all folks!
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6.7 Exercises

Exercise 6.1 (TOGAF) You are the Chief Enterprise Architect of the Deakin
University and the CEO asks you, whether the University should adopt TOGAF
as framework for EAM. Your answer should cover the following aspects:

1. Overview on TOGAF and history
2. Explanation of methods and tools provided by TOGAF
3. Critical review on the effort required for adopting TOGAF

You should develop your answer based on the concepts provided in this textbook
and the TOGAF specification.

Exercise 6.2 (PERA) The Purdue Enterprise Reference Architecture (PERA) is
a reference model for EA developed at the Purdue University. You are the Chief
Enterprise Architect of the Deakin University and the CEO asks you, whether the
University should adopt PERA as a framework. Your now need to search relevant
publications and evaluate PERA. Provide an evaluation by using the following
categories:

. Structure

. Meta-model

. Procedure

. Organisation
. Tools

. Best practices

AN AW

You should develop your answer based on the concepts provided in this textbook
and the TOGAF specification.
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Chapter 7 )
Summary and Outlook G

7.1 Summary

We are about to reach the end of the textbook on EAM. Hopefully, it will not be the
end but the beginning of your journey through Enterprise architecture. We did not
cover the topic in its entirety but focused on central aspects in order to provide a
kick-starter for your next steps.

Before diving into details about methods and tools, we addressed a central
question: What do we want to achieve with Enterprise Architecture. Instead of
applying a tool, EAM is still about providing value in an organisation. Consequently,
we first need to understand its current situation, problems as well as the context. This
will be the starting point for choosing appropriate tools serving a purpose.

Chapter 2 then provided concepts and visualisations for Business Architecture
that helps with understanding the business (i.e. what an organisation is doing in
order to provide value). It is always a good idea to reuse existing documents
like business process models or similar documents. In case they are accepted
and up to date, they provide a valuable reference for understanding the company.
However, they are not available very often. We then can use proven concepts like
business capabilities and business objects as simple but powerful tools. They cover a
functional perspective on the business (business capabilities) together with a view on
static objects (business objects). They can be complemented with further concepts
for describing business motivation and business models.

A consistent business capability map can be used as a starting point for deriving
an application landscape that fulfills a company’s needs (as presented in Chap. 3).
Software applications are the counterpart to business capabilities as they implement
desired functionality. In the same way, business objects reflect a high-level picture
on data objects maintained by business software. Applications and data objects are
located in the Application Architecture, describing corporate information systems.

Business and Application Architecture are rather descriptive, providing trans-
parency on information systems and their business context. They also provide

© The Author(s), under exclusive license to Springer Nature Switzerland AG 2021 207
J. Jung, B. Fraunholz, Masterclass Enterprise Architecture Management,
https://doi.org/10.1007/978-3-030-78495-9_7


http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-78495-9_7&domain=pdf
https://doi.org/10.1007/978-3-030-78495-9_7

208 7 Summary and Outlook

the information required for analysing and improving the application landscape.
Enterprise architects are using a plethora of visual tools for identifying optimisation
potential as depicted in Chap. 4. We further elaborated on the business support
matrix for identifying typical concerns in the application architecture—like gaps
or redundancies.

EA is subject to frequent changes caused by architecture optimisation or
driven by business needs. These changes need to be managed properly and
require a respective organisation. Classical organisational forms follow a top-down
approach—i.e. EAM is driven by the management. Recent experiences within
classical organisations show that a more collaborative EAM approach is required. A
prototypical example was presented in Chap. 5 together with an outlook on further
research.

Even though we did not want to publish a textbook non EA frameworks, this topic
is still relevant for any enterprise architect. An overview on classical frameworks is
given in Chap. 6—with a detailed view on TOGAF. In fact, I would like to encourage
any enterprise architect to get familiar with at least one framework. They provide
best practice methods and tools for documenting and improving an EA. However,
you always need to be capable to adjust these tools with respect to given concerns
or needs within your organisation. This is why we started the textbook with benefits
expected from EA and EAM in Chap. 1.

7.2 Topics for Future Research

We only covered the very tip of the iceberg so that you, as a reader, can familiarise
yourself with basic concepts of EA and EAM. There are still many topics open for
future research. This section will not provide a comprehensive overview, but rather
list some topics which you might consider for your next research project.

In 2017, Gampfer et al. performed a text analysis in order to reveal past, present
and future trends of EA [1]. As a result of this study, they identified the following
topics as future trends with respect to EA:

. Cloud computing

. Adaptive or agile enterprise architecture
. Sustainability

Smart machines

. Internet of things

Big data

. Entrepreneurship

. Complexity theory

Cloud computing refers to technologies that help with overcoming limitations of
classic hosting models. It allows for a faster acquisition of services (on-demand self-
service) and a more flexible and automatic adoption to variations in resource needs
(elasticity). Computing resources are shared by many customers (resource pooling)
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over a standard internet connection (broad network access). Customers only pay for
the service level they actually used (measured services). Cloud computing might,
therefore, shorten the time for performing changes in the application landscape.
These changes may affect only only the underlying technology, but also allows for
using software applications or even business processes as a cloud service (cf. [2, p.
14]). A discussion on related aspects (e.g. security and privacy) can be found in [1]
and [3].

Agile software development is already established in professional institutions
since the beginning of 2000s (cf. [4, 5]). Corresponding methods like Scrum or
eXtreme Programming improve software projects by reducing risks and faster
availability of results. However, it seems that short development cycles in software
development do not match with methods addressing a long-term perspective. This
may result in a conflict between EAM (long-term perspective) and flexible adaption
to customers’ needs in agile development. Some publications refer to this aspect
of IT with two different modes of speed as bimodal IT (e.g. [6]). Furthermore,
some authors aim at making EAM more agile. Examples for those approaches are
Architectural Thinking [7, 8], The Open Group Agile Architecture Standard [9] opr
the approaches presented in Sect. 5.3.

Sustainability with respect to the protection of our environment is one of the
current big endeavors [1]. EAM can be regarded as a methodology not only
considering the organisation but also its context (cf. Sect. 1.3.1). It therefore also
incorporates the impact of a companies business on the environment and might,
therefore, support ecological aspects. However, the term sustainability does not only
have an ecological connotation but also refers to the impact of decisions in general.

The term smart machine refers to autonomous machines that are capable of
adapting to their environment (cf. [10]). Similar to Internet of Things (IoT), they
impose a new concept on the technology layer and its impact onto the business. In
contrast to classical computer systems and network, they are mobile and adaptive.
Consequently, people are proposing new ways of managing such IT devices as part
of the EA (e.g. [11, 12]). These approaches need to cope with a large number of
mobile devices which may frequently adopt their behaviour as required by their
context.

Big data technologies are widely used today and allow for managing and
analysing large amounts of (unstructured) data (cf. [13]). Its relevance for EA has
two aspects: EA can help with setting up Big Data technologies based on data
architecture. Big data may also provide solutions that help with managing data
about EA. The classical manual way for maintaining data on EA requires a lot
of manual data maintenance. Big data might help here with collecting data from
various repositories and documents automatically. A similar approach is for example
presented in [14]. A similar distinction will hold true for Artificial Intelligence
(AD) in general. Al has the potential for significantly changing the business by
improving efficiency or changing the way how business is done (e.g. new business
models, products or markets). Al technology is also already evaluated with respect
to changing EAM (cf. [15]).
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Principles of agile and lean are nowadays also applied to organisations
(Entrepreneurship). Management structures need to ba flat so that a company
can easily adjust to changes [16]. Especially small and medium-sized companies
as well as start-ups do not have resources for an elaborate EA organisation. Hence,
further research is required on how to set up a minimal EA for small and potentially
agile companies. This also involves ideas already presented in Sect. 5.3. An EA
organisation should aim at providing value in the company as well as following a
collaborative working mode.

The topics above are, obviously, not disjoint. There is an overlap between
entrepreneurship and agile organisations. Big data is also often involved when
implementing [oT solutions. All of them share an inherent complexity with respect
to EA and its development over time. There are further studies identifying similar
research topics (e.g. [3]). They mainly address EA organisation, methodology and
tool support.

Further research is also conducted on benefits of EAM in an organisation. Even
though it seems to be obvious on a hight level (cf. Sect. 1.2), EA teams still lack
of presenting immediate benefits [17]. Consequently, academic research tries to
understand tangible benefits from EAM (e.g. [18-21]) as well as why EA initiatives
failed in the past (e.g. [22, 23]).

Also traditional methods and tools are still subject to academic research. One of
the drawbacks is the plethora of EA visualisations as well as their complexity. people
try to reduce the amount of maps (e.g. [24, 25]) or new ways for EA visualisation.
Abandoning the two-dimensional sheet of paper may enable multi-dimensional and
interactive views. Some example projects develop and evaluate prototypes using
game engines (e.g. [26]) or augmented reality [27].

Research on the notion of EA debts adopts the concept of technical debts
and applies them to EA (cf. [28]). In a similar way as technical debts, an EA
debt represents an ad-hoc artefact (like a workaround or a low quality process or
inadequate IT system) that hampers implementing an optimal solution. The research
objective of this project is in developing a method for detecting and managing
existing EA debts in an organisation.

7.3 Digital Transformation

Digital transformation refers to a radical change in society and companies through
the adoption of digital technologies [29, 30]. It is motivated by by recent improve-
ments in technologies and corresponding products and services. Many see it as an
enabler for innovations in corporations as well as new business models. It has the
potential for driving significant improvements in operational performance. Digital
transformation is often presented as a technological topic.

The acronym SMACIT (Social, Mobile, Analytics, Cloud, Internet of Things) is
used for referring to (so called disruptive) technologies enabling digital transforma-
tion [31]. According to Ross et al., there are even more technologies like for example
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artificial intelligence and blockchain [32]. The acronym is pronounced smack it in
order to underline their impact on digitisation of a company. However, it also may
have a negative connotation as the affected change can have a negative impact on an
organisation. Technology as a means on its own never solves a real-world problem.
Only applying it appropriately does. Hence, organisational capabilities are required
as well [33]. In fact, short-term successes for digital transformation can even be
achieved by using conventional technology [34].

However, digital transformation is not (only) about technology, but about people,
skills and strategy [35]. Tabrizi et al., therefore, highlight relevant aspects when
planning for a digital transformation [36]: Digital transformation needs to be guided
by a corresponding business strategy. It requires clear guidance and commitment to
radical changes. The change also needs to be developed from within the organisation
by existing staff. This further requires a change of skills and mindset. Changes
need to be driven by customer experience from the outside in. It starts with an
innovative product or business model for gaining new markets. This will then define
the requirements on the technical solution.

Digital transformation and EAM share some commonalities. In fact, definitions
seem to be similar to enterprise ecological adaption as presented in Sect. 1.3.1.
They both need to be driven by the business and follow clear objectives (purpose in
Sect. 1.2). They start with understanding the business based on strategy, capabilities
and changes (Chap. 2 and Sect. 5.1). This will be the baseline for determining
relevant software applications and technologies (Chap. 3). Changes need to be
visualised, planned and monitored (Sects. 4.2, 1.4 and 5.1). It seems that both,
Digital Transformation and EAM, might be two sides of the same coin ...
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