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Abstract
Key concepts in enterprise architecture include concerns, principles, models, views, and frameworks. While most of these
concepts have received ample attention in research, the concept of principles has not been studied much yet. In this
article, we therefore specifically focus on the role of principles in the field of enterprise architecture, where we position
enterprise architecture as a means to direct enterprise transformations. In practice, many different types of architecture
principles are used. At the same time, principles are referred to by different names, including architecture principles,
design principles, and IT policies. The primary goal of this article is, therefore, to arrive at a conceptual framework to more
clearly clarify and position these different types. The article starts with a discussion on enterprise architecture as a means
to govern enterprise transformation. This provides a framework to position the different types of principles, and highlight
their roles in enterprise transformations.
INTRODUCTION  
Enterprise architecture, and the associated formulation,
implementation, and governance processes, are
increasingly recognized by organizations as an important
capability (Lankhorst et al 2005; 2S¶W/DQGHWDO 
Key concepts in the field of enterprise architecture
include concerns, principles, models, views, and
IUDPHZRUNV 2S¶W/DQGHWDO $PSOHUHVHDUFKKDV
been
conducted
on
architecture
frameworks,
architecture modeling languages (Lankhorst et al 2005;
Iacob 2009), model analysis (Johnson & Ekstedt 2007;
Iacob 2007), as well as viewpoints and concerns (Proper
et al 2005; Lankhorst et al 2005; Buckl et al 2008). In
this article we turn our focus to the concept of principles
and its role in the field of enterprise architecture. Given
that principles have not received a lot of research
attention (Fischer et al 2010), there is a need to better
understand their essence.
Several approaches position principles as an important
ingredient; e.g., Davenport (1989); Richardson (1990);
Tapscott & Caston (1993); Wagter et al (2005) 2S ¶W
Land et al (2008) 9DQ¶W:RXW HW DO (2010); Beijer & De
Klerk (2010); while some even go as far as to position
principles as being the essence of architecture (Dietz
2008; Hoogervorst 2009; CSC Index 1986; Fehskens
2010). Architecture principles fill the gap between highlevel strategic intentions and concrete design decisions.
At the same time, initial case studies (Lindström 2006;
Lee 2006; Go 2006; Kersten 2009; Van Boekel 2009;
Van den Tillaart 2009; Ramspeck 2008; Greefhorst et al
2007; Greefhorst 2007; Bouwens 2008) indicate there to
be a wide variation in the actual use of principles. The
primary aim of this article is therefore to arrive at a first
version of a conceptual framework which more clearly
identifies and positions the different types of principles.
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The framework presented in this article is the first
iteration in a design science-driven research effort
(Hevner et al 2004) in which we aim to more clearly
define the concept of architecture principles, and
develop an associated methodology for defining and
describing architecture principles. This first iteration
provides a synthesis of existing views on enterprise
DUFKLWHFWXUHDQGHQWHUSULVHHQJLQHHULQJ 2S¶W/DQG et al
2008; Dietz 2008).
The remainder of this article is structured as follows.
Before we are able to sensibly explore the different types
of principles, and their roles in enterprise
transformations, the second section offers a review of
our understanding of the fundamental purpose of
architecture as a means to direct enterprise
transformation. In the third section, we then provide a
conceptual framework of the different types of principles
that can be discerned within our field.
ARCHITECTURE  AS  A  MEANS  TO  GOVERN  
ENTERPRISE  TRANSFORMATIONS  
,Q OLQH ZLWK 2S ¶W /DQG et al (2008), we take the
perspective that enterprise architecture should play a
pivotal role in governing the continuous improvement
process of an enterprise. In order to better understand
the governing role of enterprise architecture, this section
positions architecture as a means to govern enterprise
transformations. As we will see, principles are the key
means to govern the direction of the transformation of an
enterprise.
In our view, governing enterprise transformations first
and foremost entails the perspective on an enterprise as
a purposely designed and implemented artifact. This
enables the governing system to govern the enterprise
transformation in terms of a clear goal, its current state,
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and the desired future states of the enterprise. Doing so
implies a perspective on properly governed enterprise
transformation as being a form of engineering. This
gives rise to the field of enterprise engineering (Dietz
2006, 2008) which is an emerging discipline that regards
the design and implementation of enterprises from an
engineering perspective. Two key paradigms underpin
this discipline. The first paradigm states that enterprises
are purposefully designed and implemented systems.
Consequently, they can be re-designed and reimplemented if there is a need for change. The second
paradigm of enterprise engineering is that enterprises
are primarily social systems, supported by technical
systems. This means that the dominant system elements
are social individuals, and that the essence of an
HQWHUSULVH¶V RSHUDWLRQ OLHV LQ WKH HQWHULQJ LQWR DQG
complying with commitments between these social
individuals, while the implementation of this essence
involves the design of an orchestrated collaboration
between social beings and technical artifacts. Enterprise
engineering should therefore also deal with other forces,
such as emergence and the fact that enterprises are
human-driven, that PDNH LW TXLWH D GLIIHUHQW µJDPH¶ WR
play.
In line with Rijsenbrij et al (2002) DQG 2S ¶W /DQG HW DO
(2008), the governance of an enterprise transformation
process is regarded as involving a force-field between
enterprise strategy, program management, and
enterprise architecture. When only considering the
typical project parameters, one runs the risk of
FRQGXFWLQJ µORFDO RSWLPL]DWLRQV¶ DW WKH OHYHO RI VSHFLILF
projects. For example, when making design decisions
which have an impact that transcends a specific project,
projects will still aim for solutions that provide the best
cost/benefits trade-off within the scope of that specific
project while not looking at the overall picture. Such local
optimizations are likely to damage the overall quality of
the resulW RI WKH WUDQVIRUPDWLRQ 2S ¶W /DQG HW DO  
Enterprise architecture is concerned with an
operationalization of the direction in which the enterprise
aims to transform itself, in terms of core properties of the
enterprise being engineered. This operationalization
allows the different change projects to be assessed
whether they contribute to the realization of the strategy,
while guarding the properties that transcend specific
projects.
In this article we focus on the position of enterprise
architecture in relation to enterprise engineering, and the
potential roles of principles within this. Fehskens (2008)
VWDWHV WKDW WKH DUFKLWHFWXUH RI D µWKLQJ¶ VKRXOG H[SOLFLWO\
address alignment, relating the role of architecture to the
PLVVLRQRIWKDWµWKLQJ¶+HGHfines architecture as: ³WKRVH
properties of a thing and its environment that are
necessary and sufficient for it to be fit-for-purpose for its
PLVVLRQ´ 7KLV KDV OHG XV WR WKH YLHZ WKDW WKH PDLQ
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purpose of an enterprise architecture is to align an
enterprise to its essential requirements. As such, it
VKRXOGSURYLGHDQHODERUDWLRQRIDQHQWHUSULVH¶VVWUDWHJ\
to those properties that are necessary and sufficient to
meet these requirements. These properties will impact
the design of the enterprise, and enable the steering and
coordination of transformation programs and projects.
The essential requirements refer to those requirements
that (when not attained) have a high impact on the goals
RIWKHHQWHUSULVH¶VNH\VWDNHKROGHUV
Dietz (2008) provides insight into the meaning of
DUFKLWHFWXUH E\ GHILQLQJ LW DV IROORZV ³7KHRUHWLFDOO\
architecture is the normative restriction of design
IUHHGRP´ :H EHOLHYH WKDW WKH HVVHQWLDO PHDQLQJ RI DQ
enterprise architecture is that it provides a normative
restriction of design freedom towards transformation
projects and programs (or put more positively: a
reduction of design stress). This does not exclude
architecture as a means for other goals. Indeed
Lankhorst et al (2005) DQG 2S ¶W /DQG HW DO (2008)
classify architecture viewpoints into designing, deciding,
contracting, and informing viewpoints. Furthermore, in
2S ¶W /DQG HW DO (2008) enterprise architecture is
positioned explicitly as a means for informed governance
of enterprise transformation, requiring indicators and
controls to govern enterprise transformations.
The desire to restrict design freedom implies normative
instruments with which such restrictions can be made.
We believe that architecture principles are key
LQVWUXPHQWV LQ WKLV 2S ¶W /DQG  3URSHU   DQG ZH
are certainly not alone in doing so. Several approaches
position principles as an important ingredient, while
some even go as far as to position principles as being
the essence of architecture. Architecture principles fill
the gap between high-level strategic intentions and
concrete designs. They ensure that the enterprise
architecture is future directed, and can actually guide
design decisions, while preventing analysis paralysis by
focusing on the essence. Furthermore, they document
fundamental choices in an accessible form, and ease
communication with all those affected. They are
formulated based on drivers such as strategy, goals, and
risks. Potential undesired impact on the goals of
stakeholders can be reduced by formulating architecture
principles.
A  CONCEPTUAL  FRAMEWORK  FOR  
ARCHITECTURE  PRINCIPLES  
As argued before, we take the perspective that
architecture principles are a cornerstone of enterprise
architecture. The goal of this section is to provide a
conceptual framework for architecture principles. As
mentioned before, the framework presented in this
article is the first iteration in a design science-driven
research effort (Hevner et al 2004) in which we endeavor
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to more clearly define the concept of architecture
principles, and develop an associated methodology for
defining and describing architecture principles. The first
iteration, as presented in this article, provides a
synthesis of existing views on enterprise architecture
DQGHQWHUSULVHHQJLQHHULQJ 2S¶W/DQGet al 2008; Dietz
2008).
HISTORY  
ThH WHUP µSULQFLSOH¶ LV VDLG WR RULJLQDWH IURP WKH /DWLQ
word µprincipium¶ (Meriam±Webster 2003), which means
µRULJLQ¶µEHJLQQLQJ¶RUµILUVWFDXVH¶9LWUXYLXVDQDUFKLWHFW
in ancient Rome, used principles to explain what is true
and indisputable, and should apply to everyone.
Vitruvius considered principles as the elements, the laws
of nature that produce specific results. For instance, he
observed how certain principles of the human body,
VXFK DV V\PPHWU\ DQG SURSRUWLRQ HQVXUH µSHUIHFWLRQ¶
The human body was a great source of inspiration to
him. He even believed that the principles of the human
body should also be applied in the design of gardens
and buildings because it would always lead to a perfect
result: an ultimate combination of beauty, robustness,
and usability.
When using principles in the sense of beginning, they
generally provide insight into the causes of certain
effects. These causes can be laws of nature, beliefs, or
rules of conduct. Laws of nature simply are, and
influence, the things we do. Examples of such principles
are the law of gravity and the Pauli exclusion principle.
The latter is a quantum mechanical principle formulated
by Wolfgang Pauli in 1925. It states that no two identical
fermions may occupy the same quantum state
simultaneously. Another example, more directly relevant
to enterprise engineering, is the principle of requisite
variety from general systems theory, which states that a
regulating system should match the variety of the system
that should be regulated (Beer 1985).
Beliefs are typically founded in moral values. Examples
RI VXFK SULQFLSOHV DUH 0DUWLQ /XWKHU .LQJ¶V SULQFLSOHV RI
non-violence that were to guide the civil rights
movement. In an enterprise engineering context,
H[DPSOHVRIVXFKSULQFLSOHVZRXOGEH³1R ZURQJGRRUV´
(suggesting that clients should be helped at whichever
RIILFHGHVN WKH\ DSSURDFK WKH HQWHUSULVH  DQG ³7KH
FXVWRPHULVDOZD\VULJKW´
Rules of conduct are explicitly defined to influence
behavior, and are typically based on facts and beliefs.
General examples include the Ten Commandments from
WKH%LEOHHJ³<RXVKDOOQRWPXUGHU´DQG³<RXVKDOOQRW
FRPPLW DGXOWHU\´ ,Q RXU HQWHUSULVH HQJLQHHULQJ FRQWH[W
H[DPSOHV ZRXOG EH ³&OLHQWV FDQ DFFHVV WKH HQWLUH
portfolio of services offered by any part of the
government by way of all channels through which
JRYHUQPHQWVHUYLFHVDUHRIIHUHG´DQG³%HIRUHGHOLYHULQJ
10

goods and services to external parties, we must hold
UHFHLSWRIWKHDVVRFLDWHGSD\PHQW´
The remainder of this section will show various
dimensions in which principles can be positioned. We
distinguish scientific principles from normative principles,
positioning architecture principles as normative
principles. We divide normative principles into credos
and norms, in which the latter form is needed in order to
provide enough restriction of design freedom. We show
how principles relate to requirements and instructions.
Finally, we position architecture as a form of essential
design, focusing on the fundamental and essential
aspects (Fehskens 2008).
SCIENTIFIC  PRINCIPLES  VERSUS  NORMATIVE  
PRINCIPLES  
7KH $PHULFDQ (QJLQHHUV¶ &RXQFLO IRU 3URIHVVLRQDO
'HYHORSPHQW 7KH (QJLQHHUV¶ &RXQFLO IRU 3URIHVVLRQDO
Development 1941) states that engineering concerns:
³WKHFUHDWLYHDSSOLFDWLRQRIVFLHQWLILFSULQFLSOHV to design
or develop structures, machines, apparatus, or
PDQXIDFWXULQJ SURFHVVHV RU ZRUNV XWLOL]LQJ WKHP «´
Principles are used in a wide range of engineering
disciplines such as industrial engineering, chemical
engineering, civil engineering, electrical engineering, and
systems engineering. They can be seen as a form of
design knowledge that should be shared, in order to
increase the quality of designs. In line with The
(QJLQHHUV¶&RXQFLOIRU3URIHVVLRQDO'HYHORSPHQW  
we will refer to these principles as scientific principles.
:H GHILQH D VFLHQWLILF SULQFLSOH DV ³D ODZ RU IDFW RI
QDWXUHXQGHUO\LQJWKHZRUNLQJRIDQDUWLIDFW´
Scientific principles are likely to be cross-disciplinary in
the sense that they will be applicable in various design
disciplines. Lidwell et al (2003) provides a list of 100
µuniversal principles of design¶ consisting of laws,
guidelines, human biases, and general design
considerations. The principles can be used as a
resource to increase cross-disciplinary knowledge and
understanding of design, promote brainstorming and
idea generation for design problems, form a checklist of
design principles, and to check the quality of design
processes and products. Examples of principles
described by Lidwell et al that fall into the category of
VFLHQWLILF SULQFLSOHV DUH WKH µH[SRVXUH HIIHFW¶ DQG
µSHUIRUPDQFH ORDG¶ 7KH ILUVW SULQFLSOH VWDWHV WKDW
³UHSHDWHG H[SRVXUH WR VWLPXOL IRU ZKLFK SHRSOH KDYH
QHXWUDOIHHOLQJVZLOOLQFUHDVHWKHOLNHDELOLW\RIWKHVWLPXOL´
7KHODWWHUVWDWHV³WKH JUHDter the effort to accomplish a
task, the less likely the task will be accomplished
VXFFHVVIXOO\´
Principles have always played an important role in civil
engineering, a professional engineering discipline that
deals with the design, construction, and maintenance of
the physical and naturally built environment, including
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works such as bridges, roads, canals, dams, and
buildings. A well-known principle in this field is the
Archimedes principle, defined by Archimedes in the third
century BC. The principle staWHVWKDW³DQ\REMHFWZKROO\
or partially immersed in a fluid, is buoyed up by a force
equivalent to the weight of the fluid displaced by the
REMHFW´3ULQFLSOHVIURPJHQHUDOV\VWHPVWKHRU\VXFKDV
the earlier mentioned law of requisite variety (Beer
1985), are examples of scientific principles that are
applicable in an enterprise engineering context.
The other class of principles we see is what we call
µQRUPDWLYH SULQFLSOHV¶ :H GHILQH D QRUPDWLYH SULQFLSOH
DV ³D GHFODUDWLYH VWDWHPHQW WKDW QRUPDWLYHO\ SUHVFULEHV
D SURSHUW\ RI VRPHWKLQJ´ $UFKLWHFWXUH SULQFLSOHV DUH D
specific form of normative principle; they guide/direct the
enterprise by normatively restricting design freedom.
This is in line with the common interpretation of the term.
®
TOGAF VWDWHV WKDW ³principles are general rules and
guidelines, intended to be enduring and seldom
amended, that inform and support the way in which an
enterprise sets DERXWIXOILOOLQJLWVPLVVLRQ´
The use of principles in the context of enterprise
architecture can be traced back to a multi-year deepdive research project led by Michael Hammer, Thomas
H. Davenport, and James Champy, called the
Partnership for Research in Information Systems
Management (PRISM) (CSC Index 1986), which was
sponsored by approximately 60 of the largest global
companies (DEC, IBM, Xerox, Texaco, Swissair,
Johnson & Johnson, Pacific Bell, AT&T, etc.). It is a
principles-based architecture framework, also involving
core terminology of, what was at that stage, a novel
paradigm. In this context, principles were defined as:
³VLPSOH direct statements of an organizDWLRQ¶V EDVLF
beliefs about how the company wants to use IT in the
ORQJ WHUP´ 1RWH WKDW, in this definition, the operative
word is µwants¶. It refers to the fact that, fundamentally,
such principles are used to express a normative desire.
Even more, it also expresses how these principles will
aim to bridge the communication gap between top
management and technical experts. The PRISM model,
being from 1986 (Davenport 1989; Richardson et al
1990) is among the first published enterprise
architecture frameworks, and as such actually precedes
the Zachman framework (Zachman   35,60¶V
concept of principles as well as how they guide the
definition and evolution of architectures was its most
salient and widely accepted contribution.
The PRISM model has strongly influenced other
enterprise architecture standards, methods, and
frameworks. The earliest publications referring to the
concept of principle, in an enterprise architecture
context, can indeed be traced back to the PRISM
project. Furthermore, the HP Global Method for IT
Strategy and Architecture (Beijer & De Klerk 2010; ICTU
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2007), which is based on work at DEC starting in 1984,
was almost completely based on the PRISM model and
the concept of principles. Many years later, the PRISM
report (CSC Index 1986) also influenced the IEEE
definition of architecture, as many of the IEEE 1471
committee members (DEC included) were employed by
the original sponsors of this early work. The concept of
®
architecture principle, as it is defined in TOGAF today,
is also inspired by the PRISM model.
Normative principles do not exist in isolation. They are
based on all sorts of other artifacts, such as the strategy,
issues, the existing environment, and external
developments. On the other hand, they also influence all
sorts of other artifacts, such as guidelines, requirements,
designs, and implementations. One can regard the
normative principles as bridging between strategy and
operations; they are primarily an alignment instrument.
They are formulated based on knowledge, experience,
and opinions of all sorts of people in the organization;
senior management, as well as the people that do the
actual work. This mixture of people is also the target
audience of normative principles. In that sense, the
definitions of normative principles also provide a
common vocabulary for the organization.
CREDOS  VERSUS  NORMS  
In practice, we see normative principles at various levels
of precision. Greefhorst (2007) made the distinction
between architecture principles and guidelines, where
guidelines are more specific than architecture principles.
ICTU (2007) distinguishes between fundamental
principles and derived principles, where fundamental
principles are the basis for derived principles. The level
of precision influences the ability to assess the
compliance of a design or architecture to the principle.
When considering the role of principles bridging between
strategy, via architecture to design, this is quite natural.
At first, a principle will be formulated rather informally
and refined later on in order to use it as a means to
restrict design freedom. The definition of the word
µprinciple¶ in the Meriam±Webster dictionary suggests
multiple forms of principles:
x

1a: a comprehensive and fundamental law,
doctrine, or assumption

x

1b (1): a rule or code of conduct

x

1b (2): habitual devotion to right principles <a
man of principle>

x

1c: the laws or facts of nature underlying the
working of an artificial device

x

2: a primary source: origin

x

3a: an underlying faculty or endowment <such
principles of human nature as greed and
curiosity>
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x

3b: an ingredient (as a chemical) that exhibits or
imparts a characteristic quality

x

4: Christian Science: a divine principle: god

In terms of the general definition, scientific principles
refers to the interpretation of principles as laws or facts
of nature underlying the working of an artificial device;
normative principles refers to principles in the sense of a
comprehensive and fundamental law, doctrine, or
assumption or a rule of conduct that guides changes in
the enterprises by influencing/directing the design of
these changes.
At the start of their life-cycle, normative principles are
MXVW VWDWHPHQWV WKDW H[SUHVV WKH HQWHUSULVH¶V
fundamental belief of how things ought to be. At this
stage, their exact formulation is less relevant. This is in
®
line with intentions behind TOGAF and the Zachman
framework, where the architecture process starts with
the creation of an architecture vision. In this phase,
architecture is very future-oriented and mostly a creative
process. The principles can be used as a means to
express a vision, which is mostly based on personal
beliefs of the stakeholders involved in the envisioning.
They can be seen as normative principles in their initial
stage. They are not yet specific enough to actually use
them as a norm. In other words; assessing compliance
of architectures and designs to these principles is not
feasible. They are primarily used as a source of
inspiration. Examples of principles in this phase, taken
from practical cases, are:
x

We should follow citizen logic.

x

Work anywhere; anytime.

x

Re-use as much as possible.

x

Applications should be decoupled.

Principles in this phase can best be referred to as being
a credo. The Meriam±Webster dictionary defines credo
DV ³D VHW RI IXQGDPHQWDO EHOLHIV DOVR D JXLGLQJ
principle´7KLVLVYHU\FORVHWRWKHGHILQLWLRQRISULQFLSOH
E\ %HLMHU  'H .OHUN   ³$ IXQGDPHQWDO DSSURDFK
EHOLHIRUPHDQVIRUDFKLHYLQJDJRDO´,QWHUPVRIWKH
dictionary definition of principle, we consider this to
correspond to its interpretation as a comprehensive and
fundamental law, doctrine, or assumption. As such,
credos are things an enterprise consciously chooses to
adopt. They represent the fundamental beliefs or
assumptions
underpinning
further
architectural
decisions. This allows enterprises to provide a first
HODERUDWLRQ RI DQ HQWHUSULVH¶V VWUDWHJ\ WRZDUGV WKH
desired design of the enterprise. We define a credo as:
³DQRUPDWLYHSULQFLSOHH[SUHVVLQJDIXQGDPHQWDOEHOLHI´
When enterprises want to use normative principles as a
way to actually limit design freedom, the principles need
to be more specific. This is when the exact formulation of
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the principle becomes important. They need to be
formulated in such a way that compliance to them can
be assessed. This starts with a reformulation of the
principle statement, but extends to other properties. The
full specification will need to contain definitions of
terminology used, as well as a definition of how to
assess the compliance of a design to the principle. The
examples given previously could be reformulated as
follows to make them more specific:
x

The status of customer requests is readily
available inside and outside the organization.

x

All workers are able to work in a time, location,
and enterprise-independent way.

x

Before buying new application services, it must
be clear that such services cannot be rented, and
before building such application services
ourselves, it must be clear that they cannot be
purchased.

x

Communication between application services will
take place via an enterprise-wide application
service bus.

Once normative principles have been (re)formulated
specific enough to use them to restrict design freedom,
we can refer to them as a norm. The Meriam±Webster
GLFWLRQDU\ GHILQHV D QRUPDV ³D SULQFLSOH RI ULJKW DFWLRQ
binding upon the members of a group and serving to
guide, control, or regulate proper and acceptable
EHKDYLRU´ ,Q WHUPV RI WKH GLFWLRQDU\ GHILQLWLRQ RI
principle, we consider this to correspond to its
interpretation as rule of conduct. Norms can also be
regarded as a tactic by which a credo can be enforced.
To indeed enable the normative effect of norms, they are
required to be specific, measurable, achievable,
relevant, and time-IUDPHG :H GHILQH D QRUP DV ³D
normative principle in the form of a specific and
measurable sWDWHPHQW´
®

When considering the TOGAF [TOGAF 9, Section 3.17]
definition of principle:
A qualitative statement of intent that should be met by the
architecture. Has at least a supporting rationale and a measure
of importance.

and more specifically the purpose it attributes to such
principles [TOGAF 9, Section 36.2.4]:
Principles are general rules and guidelines, intended to be
enduring and seldom amended, that inform and support the
way in which an enterprise sets about fulfilling its mission.
®

we take the stance that TOGAF requires/presumes
architecture principles to be in the form of norms.
PRINCIPLES  VERSUS  REQUIREMENTS  AND  
INSTRUCTIONS  
Normative principles limit design freedom. They are,
however, not the only statements which limit design
© Journal of Enterprise Architecture ± February 2011

freedom. Requirements also limit design freedom.
However, requirements state what (functional or
constructional) properties a (class of) system(s) should
have, and why the stakeholders want the (class of)
systems to have these properties (Beijer & De Klerk
2010). Normative principles provide policies on how the
design of the (class of) system(s) will ensure that the
actual
implemented
system(s)
will meet
the
requirements. Requirements are the basis for solutions,
expressing their required characteristics. Fisher et al
(2010) states that architecture principles refer to the
construction of an enterprise, while requirements refer to
LWV IXQFWLRQ :H GHILQH D UHTXLUHPHQW DV ³D UHTXLUHG
SURSHUW\RIDQDUWLIDFW´

the ORM diagram, the encircled cross is used to signify
the fact that credos, norms, scientific principles, design
instructions, and requirements are mutually-exclusive.
The general notion of proposition is used as a further
generalization of scientific principles, requirements, and
directives. Each proposition must have a quality and a
definition (signified by the black dot in the diagram),
while they have at most one definition (signified by the
short bar on the fact type).

Generally, enterprise architectures are not only specified
in terms of normative principles, but also in terms of
more instructive statements, such as models and
detailed descriptions on how to apply these in a specific
situation. We will refer to these statements as design
instructions, since they tell designers specifically what to
do and what not to do. Design instructions will refer to
the concepts used in the actual construction of the
enterprise, such as: value exchanges, transactions,
services, contracts, processes, components, objects,
building blocks, etc. Enterprises typically use languages
®
®
such as UML , BPMN, the TOGAF
content
®
framework, ArchiMate , or the language suggested by
the DEMO method (Dietz 2006) to more explicitly
express their architectures in terms of concrete modeling
concepts. Design instructions provide a more operational
and tangible refinement of the normative principles. Due
to their tangible nature, in terms of actual concepts used
in the construction of the enterprise, architecture models
enable enterprises to study/analyze the effects of
different options for the future, as well as analyze
problems in the current situation (Lankhorst et al 2005).
:H GHILQH D GHVLJQ LQVWUXFWLRQ DV ³DQ LQVWUXFWLYH
VWDWHPHQWWKDWGHVFULEHVWKHGHVLJQRIDQDUWLIDFW´
Collectively we will refer to normative principles and
design instructions as directives to express the fact that
they both direct the design of the enterprise (albeit at
different levels of specificity) and both involve a choice
by the enterprise to direct their transformation. The
Meriam±:HEVWHUGLFWLRQDU\GHILQHVGLUHFWLYHDV³VHUYLQJ
or intended to guide, govern, RU LQIOXHQFH´ ZKLOH WKH
20*¶V %XVLQHVV 0RWLYDWLRQ 0odel (BMM) (OMG 2006)
also uses the notion of directive as the most general
form of guidance/regulation. In terms of the NAF
definition of architecture (Dietz 2008), these two flavors
of directive collectively cover its role as a normative
restriction of design freedom.
Figure 1 provides ± in the style of Object Role Modeling
(ORM) (Halpin and Morgan 2008) ± a domain model
positioning credos, norms, normative principles, design
instructions, requirements, and scientific principles. In
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Figure 1: Core Terminology

ARCHITECTURE  PRINCIPLES  VERSUS  DESIGN  
PRINCIPLES  
Regarding an architecture as a normative restriction of
design freedom raises the question of what is the
difference between architecture and design. More
operationally, what should be included in an architecture,
and thus restrict the freedom of ensuing design
activities, and what should indeed be left to designers?
®
As suggested by the IEEE and TOGAF definitions of
architecture, the architecture level should focus on
fundamental aspects. An enterprise architecture should
provide an elaboration of an enterSULVH¶VVWUDWHJ\ ZKLOH
focusing on the core concerns of the stakeholders. As
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such, an architecture is typically positioned at a level
concerned with a class of systems. A design focuses on
the remaining requirements and design decisions
pertaining to a specific system being developed, which
will typically have a limited impact on the key concerns
of the stakeholders.
Fehskens (2008) states that architecture should explicitly
address alignment, relating the role of architecture to the
mission. He redefines architecture as: ³WKRVH SURSHUWLHV
of a thing and its environment that are necessary and
sufficient for it to be fit-for-SXUSRVHIRULWVPLVVLRQ´,QKLV
view, architecture should focus on what is essential, on
µthe stuff that matters¶. This equates to those properties
that are necessary and essential. This is also what
distinguishes architecture from design. A different
architecture implies a different mission, whilst different
designs may address the same mission.
Rivera (2007) acknowledges that architecture is about
the essence. He adds that, generally speaking, design
work seeks to find optimal solutions to well-understood
SUREOHPV ,W¶V PRUH VFLHQFH WKDQ DUW DOJRULWKPLF LQ
QDWXUH DQG GHDOV PRVWO\ ZLWK D V\VWHP¶V PHDVXUDEOH
attributes. Architecting deals primarily with nonmeasurable attributes using non-quantitative tools and
guidelines based on practical lessons learned. In his
view, the architecture uses a heuristic approach.
Whereas design and engineering work is primarily
deductive in nature, architecture work is primarily
inductive.
The distinction between design and architecture also
allows us to distinguish between architecture principles
and design principles. We define a design principle as:
³D QRUPDWLYH SULQFLSOH RQ WKH GHVLJQ RI DQ DUWLIDFW´ $V
such, it is a declarative statement that normatively
restricts design freedom. In contrast, we define an
architecture principle as: ³D GHVLJQ SULQFLSOH LQFOXGHG LQ
DQ DUFKLWHFWXUH´ $V VXFK LW LV D GHFODUDWLYH VWDWHPHQW
that normatively prescribes a property of the design of
an artifact, which is necessary to ensure that the artifact
meets its essential requirements.
With the above definitions in place, we can now provide
more insight into the role of enterprise architecture as a
means to bridge from strategy to design. Figure 2
illustrates the flow from enterprise strategy, via
architectures, to the design of some specific system
within the system of systems that constitutes the
HQWHUSULVHWRWKDWV\VWHP¶VLPSOHPHQWDWLRQ7KHGLDJUDP
also makes the role of requirements, design principles,
and design instructions at both the architecture and
design levels more explicit. It furthermore shows how
scientific principles support the creation of architectures
and designs.
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Figure 2: Architecture as a Bridge from Strategy to Design

As a further illustration of the flow from strategy to
design, we use a fictitious insurance company. Their
strategy is based on operational excellence. To this end
they have formulated the objective to cut costs with 20%
within two years, which can be considered an
architectural requirement. Based on this architecture
requirement they have defined an architecture principle
ZKLFKVWDWHVWKDW³EXVLQHVVSURFHVVHVDUHVWDQGDUGL]HG
DQG DXWRPDWHG´ $OWKRXJK WKH\ FRXOG QRW ILQG DQ\
scientific principles to support this, they had good
experiences with process standardization in other
organizations. The architecture principle is translated to
specific design instructions on their claims handling
®
process in terms of a series of ArchiMate models (Iacob
et al 2009). These instructions define the specific
activities which must be present in all claims handling
processes. A new claims handling system is designed to
support the standardized claims handling process. A
requirement for this system is that it integrates with the
recently developed customer portal. The lead designer
strongly believes that business rules should be defined
and implemented separately from other application
functionality in this claims handling system and therefore
defines the design principle that business rules are
defined in a business rules engine. He also provides
more specific design instructions on how to actually
define these business rules, by prescribing the specific
constructs in the business rules engine that should be
used. These design instructions are used by the
developers that use the rules engine to implement the
system.

© Journal of Enterprise Architecture ± February 2011

Finally, the situation depicted in Figure 2 should not be
mistaken to be a top-down steering approach only.
Architecture principles can indeed be used as a topdown control mechanism. However, by observing how
emergent structures within a (networked) enterprise may
lead to violations of existing principles, architecture
principles can be used as an indicator mechanism as
well.

Buckl S., Ernst A., Lankes J., Matthes F.: Enterprise
Architecture Management Pattern Catalog ± Version 1.
Technical Report TB 0801, Technische Universität München,
Garching bei München, Germany (2008).

CONCLUSION  

Davenport T., Hammer M., Metsisto T.: How Executives can
6KDSHWKHLU&RPSDQ\¶V,nformation Systems. Harvard
Business Review 67, 130±134 (1989).

In this article we have explored the concept of principle
in relation to enterprise transformations, leading to a
conceptual framework more clearly defining principle
and associated terminology.
The presented framework is the first iteration in a design
science-driven research effort (Hevner et al 2004) in
which we aim to more clearly define the concept of
architecture principles, and develop an associated
methodology for defining and describing architecture
principles. We have produced a domain model of the
concepts involved, taking into account established
definitions as well as practical experiences. While the
proposed framework is a synthesis of existing theoretical
perspectives as well as empirical insights, in line with the
design science approach, the necessary next step is to
validate this framework in terms of additional practical
cases and experiments. With the current conceptual
framework in place, we can indeed endeavor to do so.
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