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1 RESEARCH PROBLEM

We want IT systems achieve their objectives, hence
during development we realise the IT system
requirements. The aim of IT architecture is to focus
on those essential requirements so the IT system will
fit for its purpose (The Open Group, 2011),
(Department of Defense, 2006), (Greefthorst and
Proper, 2011). Architects guide the development of
IT systems using IT architecture principles. Because
IT architecture principles have a key role in guiding
the design and hence the implementation of the IT
system’s requirements (Greefhorst et al., 2013), it is
important to investigate their contribution. We did
find literature about IT architecture principles
theory, but no literature about empirical research as
to how IT architecture principles contribute to
realising system requirements.

In the current practise we do see an increase of
IT systems. The enormous impact of IT technology
on our organisations is addressed in many
publications as in Gartner’s Executive Reports, by
Westerman (Westerman et al., 2014) and many
others. Also the Dutch government, for example,
introduced the Digital Government strategy to be
implemented by 2017 (Plasterk, 2013).

Unfortunately, the current practice shows that IT
projects fails in 34% of the cases worldwide, with
requirements issues as an important reason (El
Emam and Gunus Koru, 2008). For instance the
Dutch Parliament reports ICT project failures with a
loss of 1 to 5 billion euro’s a year, with lack of good
architecture as one of the perceived reasons (Elias,
2015).

So, although theory claims IT architecture
principles are the cornerstone of the IT architecture
and therefore important for IT systems achieving
their objectives, we define the following research
question:

“Do IT architecture principles contribute to
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IT system requirements realisation?”

2 OUTLINE OF OBJECTIVES

To answer our research question we use the
following assumption:

= If the (essential) requirements, defined by
stakeholders who are involved in using the IT
system, are realised;

= And in the development of the IT system the IT
Architecture principles are defined and used;

= Then there is a positive correlation between the
use of IT architecture principles and the IT
system requirements realisation. So then we can
state that the IT architecture principles do
(directly or indirectly) contribute to the IT
system requirements realisation.

To investigate both the implementation of the IT
system’s requirements and the use of the IT
architecture principles, we have to measure this
using empirical research.

Therefore we have derived our main research
question into three sub-questions:

1. How can we define and measure the
implementation of the IT system requirements?

2. How can we define and measure IT architecture
principles?

3. What is the correlation between IT architecture
principles and the realisation of the IT system’s
requirements?

So the objective of this research is to answer these
three sub-questions. In order to answer sub-
questions one and two, we need to develop
instruments for measuring both the IT system’s
requirements realisation and the IT architecture
principles. With these instruments we can do
empirical research and with the collected data we
can try to have insight in the correlation between
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those subjects of research.

3 STATE OF THE ART

In this section we will define and explain the current
state of literature about IT systems, requirements
and IT architecture principles.

3.1 IT Systems Defined

As it is a central concept in our research, we first
define the concept of IT system in more detail. We
are aware of the idea that IT systems can be seen as
an integrated part of an ecosystem, and related to the
actor-network theory described by Latour (Latour,
2005). In this research, though, we use the systems
theory of Churchmann (Churchman, 1971), where
an IT system is a separate entity affected by its
environment. We choose this approach because we
want to measure to which degree the IT system
meets its requirements. Therefore, we need a defined
scope of the IT system. With the system theory in
mind we pose that the influence of the outside world
is traced back to the requirements and the IT system
itself.

Exploring the IT system in more detail, we
distinguish three dimensions: the functionality of the
IT system, its physical components, and its IT life
cycle (De Leeuw, 1990), (Dietz, 2001).

In the functional dimension we focus on what the
IT system should do from an end user perspective.
The functionality of the IT system consists of the
functions and the characteristics of the IT system,
like response times or security levels.

If we look in an analytical way to an IT system,
we consider the physical components of the IT
system and how they are structured. Dietz calls it the
construction of the system (Dietz, 2001), (Dietz,
2010) and in architecture frameworks like
Zachmann (Zachman, 1987) and IAF (Van ’t Wout
et al., 2010) it is the physical level focusing on “with
what” products and technologies. We define a
component as an implementation unit of technology
that provides a coherent unit of functionality,
equivalent to the definition of a software component
by Clements (Clements et al., 2002). In IT systems
those components are hardware and software
components.

The IT life cycle of an IT system is the change of
the IT system over time. There are many IT life
cycle models in literature (The Open Group, 2011),
(ISO 2008), (Looijen, 1998). All IT life cycle
models have phases like initiation, design,

implementation, utilization, maintenance, and
destruction. Definitions of phases are of course also
depending on the level of elaboration of specific
models, like Agile, Waterfall, etc. Key in this
research is the distinction between the development
stage and the usage stage. In the development stage
an IT system is initiated, designed and implemented,
while in the usage stage the IT system is maintained
and utilized. The distinction is important because in
the development stage the requirements are defined
and implemented, while only in usage stage one can
identify whether the objective is achieved (Thorp
and Leadership, 2003).

So, in this research we define an IT system as
“an entity with functions and characteristics, consists
of hardware and software components and being in
the development or in the usage stage to fulfil
requirements to achieve an objective”.

3.2 Requirements

An IT system should meet certain requirements to
achieve the objective of the IT system.
Requirements describe what kind of properties the
IT system must have, directed by the stakeholder.
Therefore a requirement can be defined as: a
property that (a part of) the IT system must posses,
consistent with Greethorst (Greefhorst and Proper,
2011) and Paper (Paper and Wand, 2007) and is an
abstract of the definition of IEEE (IEEE, 1990).

Although there are all kinds of requirements,
within the scope of an IT system there are three
coherent types of requirements: user requirements,
system requirements and transition requirements.

Users define the functionality of the IT system
through user requirements. User requirements can be
divided into two types of requirements: functional
requirements and  Quality-of-Service  (QoS)
requirements  (IIBA, 2015). A  functional
requirement defines a function of an IT system. QoS
requirements describe the preconditions and
characteristics of the IT system.

System requirements are the specifications of the
IT system “how to intent to build it” (Zachmann,
2015) and describes what constructional properties
the components should have from the perspective of
the people who build the IT system (Greethorst and
Proper, 2011).

Transition requirements are “a classification of
requirements that facilitate transition from the
current state to the desired future state, but that will
not be needed once that transition is complete’
(IIBA, 2015).

During the development stage  those
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requirements are defined and implemented. The
objective of the development stage is to implement
those requirements as accurately as possible so in
the usage stage the IT system will meet its overall
objective. Requirements can be prioritised, so during
IT system development the most important
requirements will be implemented first. A well-
known way of prioritising requirements is the
MoSCoW method (IIBA, 2015).

Although we want the most requirements to be
implemented, the current practice shows that the
implementation (partly) fails in 34% of the cases
worldwide (Emam and Koru, 2008) with
requirements issues as an important reason.
Especially for large government software projects
the failure rate is 29% (Standish Group, 2015) and in
the Dutch government it is a failure rate of 36%
(Elias, 2015). So we want to measure to which
extent requirements of the IT system are
implemented, to get a better insight and control over
the implementation of the requirements.

In the development stage testing is the
instrument to indicate the extent to which an IT
system meets its requirements. The objective of
testing is to measure the quality and risk of failure of
a specific IT system before the usage stage (Kaner et
al., 1999).

Although testing results are a good indicator,
there are some disadvantages. Testing cannot
identify all the defects because not all input or
output scenarios can be tested in advance (Pan,
1999). Moreover, not all conditions possible during
the wusage stage can be simulated during
development (Kaner et al., 1999). And only during
the usage stage the stakeholders can actually use the
IT system, and able to confirm the IT system is
meeting their requirements. In general, during this
stage no measurements are taking place to which
extent the IT system meets the defined requirements.

DeLone and McLean (DelLone and McLean,
2003), however, define variables, like system quality
and user satisfaction, which are important to achieve
the net benefits for the business in the usage stage.
Some of those variables are directly related to the IT
system as defined in this research. Other research
(Ravichandran and Lertwongsatien, 2005) found that
Information systems have a direct effect on firm
performance. In this research too, one variable is
directly related to the IT system itself.

So we conclude there are many ingredients to
measure to some extent the realisation of the IT
system requirements, but an overall measurement
model is still lacking.

3.3 IT Architecture Principles

Our research focuses on the essential requirements
and the fundamental organisation of the IT system,
in order to achieve fitness for purpose. The essential
requirements are those requirements, which are key
to achieve the purpose of the IT system and are
defined by the key users and/or management. IT
Architecture is used to describe key requirements in
relation to an IT system that is fit for purpose (The
Open Group, 2011), (IEEE, 2000), (Slot, 2010).

IT architecture gives guidance to the design of
the IT system. The design of an IT system is “a
specification of an object, manifested by a design
agent, intended to accomplish goals, in a particular
environment, using a set of primitive components,
satisfying a set of requirements, subject to
constrains.” (Ralph and Wand, 2007). Or in more
popular words of the Oxford dictionary “the plan or
drawing produced to show the look and function or
workings of an object before it is made” (Oxford,
2015). So, as mentioned by Dietz (Dietz, 2008),
(Dietz, 2004) “architecture is the normative
restriction of design freedom” because its guiding
the design into a specific direction.

To do so, a set of architecture concepts is
available, like models, views, frameworks and
architecture principles (Land et al., 2008).
Architecture principles, first introduced in the
PRISM report in 1986 (PRISM, 1986), are the
interface between the objectives of the key users and
the design of the IT system. They have a key role in
guiding the design and therefore they are the
cornerstones of the architecture as described by
many authors and summarised by Greethorst
(Greethorst and Proper, 2011). Because IT
architecture principles have a key role in guiding the
design and hence the implementation of the IT
system’s requirements, it is important to investigate
their contribution.

Equivalent to Greefhorst’s generic definition of
architecture principles, we will define an IT
architecture principle as: “A declarative statement
that normatively prescribes a property of the design
of an IT system, which is necessary to ensure that
the IT system meets its essential requirements.”

Although we now have defined the concept of IT
architecture principles, we still have to specify them.
Both in theory and practice there is no universal
agreement on how to specify IT architecture
principles (Greethorst and Proper, 2011). IT
architecture principles at least consists of the three
attributes statement, rationale, and implications (The
Open Group, 2011), (Greethorst and Proper, 2011),
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(Greefhorst et al., 2013). Besides these three basic
attributes there are many other attributes and
dimensions to address IT architecture principles, like
applicable situations, owner, related principles,
quality criteria, etc. (Greefhorst & Proper, 2011). So,
no universal structuring will help in categorising IT
architecture principles.

Moreover, research about architecture principles
in general shows that there is not yet quantified
empirical evidence about the effect of the use of IT
architecture principles in realising the IT systems
requirements (Stelzer, 2009), (Greefhorst et al.,
2013).

So we now can conclude that in theory the use of
IT architecture principles is an important instrument
to contribute to the implementation of the IT
system’s requirements. But no empirical evidence is
available IT architecture principles have indeed
added value in implementing the most important
requirements.
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Figure 1: IT architecture principles related to the
dimensions of the IT system.

4 METHODOLOGY

In order to answer our research question we will use
the following research approach:

|

|

Figure 2: Research approach.

In the first step we build basic measurement

instruments for both the implementation of the IT
system requirements as IT architecture principles,
based on literature review.

We do case study research to collect empirical
data in step two. In this step we use the case study
method because theory on IT architecture principles
is limited. Case study research is in this situation a
suitable research method (Yin, 2013), (Eisenhardt,
1989), (Harris and Sutton, 1986), (Gersick, 1988).

Meanwhile we improve the measurement
instruments in step three based on additional
literature review and the experimental data out of the
case studies.

In step 4 we analyse and challenge the quality of
the empirical data out of the different case studies.
We expect to do a couple of iterations back to step
two and three to achieve the right quality level of the
data.

In the final step we answer the research questions
based on the analysis made and draw final
conclusions, limitations and recommendations for
further research.

If possible, we choose a quantitative approach to
obtain a more objective insight in both research
subjects. With a quantitative approach we can easier
compare and show easier correlations between
variables than with a qualitative one (Babbie, 2015),
(Muijs, 2004). If necessary we combine the results
with qualitative data to address the context of the
results (Mark and Caputi, 2001), (Bryman, 2009).

5 EXPECTED OUTCOME

We expect a positive correlation between IT
system’s requirements realisation and IT architecture
principles in general, and we are interested in the in-
depth details of this correlation. For instance, do
architecture principles that are described in a
SMART way have a higher success rate in terms of
realising requirements? Or: Is it harder to realise
QoS requirements than system requirements using
IT architecture principles?

6 STAGE OF THE RESEARCH

We started this research with literature review to
define the appropriate research question. Secondly
we used the literature review to develop the
measurement instruments for both the IT system’s
requirements and the IT architecture principles,
defined as step one in our research approach.
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Our next step was to do some empirical research
to test our measurement instruments. We did four
case studies at the Dutch Tax Agency at the end of
2015, to measure both the IT system’s requirements
and the IT architecture principles. We are now
investigating the results of those case studies and the
results will be described in a paper in the coming
months.
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