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Abstract

There are a countless number of methods in the field of Information Systems
Development (ISD) today, where only a few have received much attention by
practitioners. These ISD methods are described and developed using knowledge in
the field of Method Engineering (ME). Most methods concern either what a
system is to contain or how the system is to be realised, but as of now, there is no
best method for all situations. Bridging the gap between the fuzzier “what”-
methods and the more formal “how”-methods is difficult, if not impossible.
Methods therefore need to be integrated to cover as much of the systems life cycle
as possible. An integration of two methods, one from each side of the gap, can be
performed in a number of different ways, each way having its own obstacles that

need to be overcome.

The case study we have performed concerns a method integration of the fuzzier
Business Process Model (BPM) in the EKD method with the more formal
description technique SDL (Specification and Description Language). One meta
model per technique was created, which were then used to compare BPM and
SDL. The integration process consisted of translating EKD business process
diagrams into SDL correspondences, while carefully documenting and analysing
encountered problems. The encountered problems mainly arose because of either
transaction-independence differences or method focus deviations. The case study
resulted in, for example, a number of implications for both EKD and SDL, as well

as for ME, and include suggestions for future work.
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Introduction

1. Introduction

In Information Systems Development (ISD), an important question is which
Information Systems Development Method (ISDM) to use, where a method is a
structured approach to the ISD process. There is a large number of methods in use
today (Bubenko, 1993; Bubenko et al, 1998). According to Nilsson (1995) there is
an ongoing hunt for the “super-method”, which covers all possible situations in
information systems development. However, methods and tools alone do not solve
problems (Plyler and Kim, 1993). A thorough understanding of the possibilities
and limitations of methods and tools is an important success factor in systems
development (Plyler and Kim, 1993). Most methods are developed to fit a specific
purpose, and rather than to develop the super-method we should focus on finding

the right method for each specific development situation (Cameron et al, 1991).

According to Nilsson (1995), a method consists of three components (Figure 1)
perspective, way of working and stakeholder participation model. The perspective
is the general ideas of the method, i.e. the method philosophy, the road to follow
and the concepts to use. This perspective then guides the way of working and the
way stakeholders participate. The way of working is a collection of steps to follow
along with their products. Products are often abstract descriptions of some aspect
of the problem at hand or the information system (IS) under development, and are
called description techniques in this dissertation. The stakeholder participation
model prescribes which actors or stakeholders to involve, their respective roles

and which forms of co-operation to use.
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Figure 1: Method components (adapted from Nilsson, 1995)

The chosen method and the needs of the situation at hand should be compatible
with regard to perspective, way of working and stakeholder participation model.
Even if a suitable method is found, the match will probably not be complete. The
method may therefore need adaptation to the situation by means of introducing
new description techniques or new steps in the way of working, or even omitting
existing steps and techniques. Russo et al (1996) confirm the assumption that
methods often are adapted by organisations to fit the project situation. According
to Russo et al (1996), one reason that organisations do not use existing methods is
that the ever-changing environment causes methods to go “out of date”, i.e. they
no longer fit the situation at hand. This situation arises independently of whether

the organisation itself has developed the method or not (Russo et al, 1996).
Method adaptation gives rise to some important issues. Examples are:

®  How do steps in a method communicate with regard to inputs and
outputs during the development process? The products (outputs) of
one step are often the input to another step, making it important to
clearly define and describe the interfaces. The interface between
two steps has two facets; how to proceed to the next step and how
documentation techniques used in the two communicating steps

relate to each other.
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e [f new steps, or techniques used in steps, are introduced into a
method, how compatible are they with the philosophy of the target
method? What are the implications if a new step or technique

contradicts the philosophy of the method?

These issues can be seen in relation to Figure 1 above. The first issue is related to
the way of working part of a method, i.e. the practical use of the method. The
second issue is related to the philosophy and stakeholder parts of a method, which

concern the more general aims of the method.

1.1 The research problem

The presentation of the research problem will include a short discussion on
method integration in section 1.1.1, followed by a discussion of the “From fuzzy

to formal transition dilemma” in section 1.1.2.

1.1.1 Method integration

The disciplined approach to design and adapt methods and techniques for
information systems development is called Method Engineering (ME). Using ME
as a framework for describing methods and their components provides a
mechanism that increases the possibilities for replacing method components and

hence also for a more flexible way of working with methods.

At some point, the integration of two or more methods means a comparison of
method similarities and dissimilarities. It is then necessary to investigate what, if
any, concepts that are common to both methods, to gain an understanding of how
the methods will work together. According to Ryan et al (1996), method

integration can be done in two ways:

1. Intra-process; i.e. within a specific sub-process or step. Involved
methods are used concurrently for more complete support. Method

users can alternate between views.
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2. Inter-process; i.e. across two or more sub-processes or steps.
Methods are used sequentially to smooth transitions between sub-

processes.

Cameron et al (1991) discuss reasons for comparing methods, comparisons which
then help in choosing methods, in discovering method differences, compatibility
and weaknesses as well as in uncovering false assumptions about methods. This
dissertation is concerned with all of these aspects, except method choice. Method
differences exist because of differences in scope, focus, concept definition,
concept use, notation, etc. Differences may be due to weaknesses in one method,
or that false assumptions have been made about a method, that the method can do

more than it actually can.

One problem with methods arises when trying to apply a method beyond its
intended domain, which, according to Saeki (1997), may complicate the
development and jeopardise the quality of the resulting system(s). With method
integration, this problem may arise if one (or both) method(s) are intended for
another problem area than the one of interest. On the other hand, using multiple
methods may solve this problem, so that methods only are used within their
intended area (Saeki, 1997). Saeki (1997) also states that a multiple method
approach must provide a framework for integrating methods coherently, which is
usually done by creating meta models that capture the document structures of
individual methods. (This approach has been adopted in this dissertation, see

section 3.3.1.)

1.1.2 The “From fuzzy to formal transition dilemma”

Many problems associated with information systems development (ISD) today are
related to the fact that there is no universal method covering all aspects of the ISD
process. There are problem-oriented (or business-oriented) methods that handle
what the system-to-be should include in an informal or semi-formal fashion (e.g.
EKD). Then there are software-oriented methods that handle how the realisation
of the requirements brought forward by an organisation is to be implemented in

the software (SDL). The challenge lies in bridging the existing gap between the
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what and the how, i.e. achieving a smooth transition from the more fuzzy,
problem-oriented methods to the formal, software-oriented methods (see Figure 2
and a discussion below). During the transition to formal methods, it is important
to maintain the knowledge and information contained in documentation produced

by problem-oriented methods.

ISD lifecycle

software -onented
methods - how

Froblem-onented
methods - what

Requirements
specification

Figure 2: Focus of ISD development methods (adapted from Persson (1999), p.18)

Figure 3 illustrates a case where the business oriented part of the ISD process has
been performed. Going into the software-oriented stage of the development
process there is a need to formalise and increase the level of detail of the
information contained in different descriptions/models, introducing the need for
more formal description techniques than the business oriented ones. The existing
models produced during the business oriented stage, needs to be translated into

more detailed diagrams and specifications suitable for software development.

According to Nilsson (1995), strategies for method adaptation can be of three
kinds:

1. The same method to different extents; where the developer can
create either a base method that can be minimised, or a simpler

method that can be extended

2. A combination of different methods; meaning a creation of chains

of methods, each covering certain issues
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3. Components from the same or from different methods;, where a
whole method is created from a number of distinguishable, generic

and flexible components

It is rare that method descriptions include information regarding possible method
component exchange or transitions to other methods in a method chain. Looking
at business oriented methods it is interesting to note that Bubenko et al (1998)
actually discuss the problem of method component exchange in their EKD User
Guide, describing the EKD Enterprise Modelling Method. They state that the
somewhat fuzzy BPM model in EKD can be replaced with a more formal
approach, but they have not tested this in practice. This is illustrated by a
quotation in section 1.2. The problem of transition between the business oriented
stage and the software-oriented stage motivates an investigation of the
possibilities and limitations of such a transition. In this thesis we therefore focus

on performing a case study of such a transition (see Figure 3).

Inform ation System s Development Process

Business | Software onented -
onented

/

Transition

Figure 3: The “From fuzzy to formal transition dilemma”

Transitioning between fuzzy and formal parts of the ISD process is not a trivial

issue (Bubenko et al, 1994):

“The problem here is to bridge the gap between ill-defined problem
and application situations, and specification of the formal, precise

definition of functional requirements of the information system.”

(Bubenko et al, 1994, p.1)
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The process of transitioning between fuzzy and formal is used among other things
to conceptualise the domain knowledge expressed in the enterprise model
(Bubenko et al, 1994). Bubenko et al (1994) further state that it is challenging to
make this process understood and agreed upon by all people involved, and that

current CASE-tools do not provide complete support to do this.

1.2 Aim, objectives and method used

This section will define the dissertation aim and objectives, with comments on
how these are to be pursued. The motivations for the dissertation aim were
discussed in the previous section. First, there is the problem with bridging the gap
between the what and the how aspects of the ISD process. This is the setting of our
investigation. Second, the EKD modelling method constructors claim that the
EKD sub-model BPM (Business Process Model) can be exchanged with a more
formal model or technique (for example in a situation such as the one described in
Figure 3). This is illustrated by the following quotation from Bubenko et al
(1998):

“Sometimes it is even easier to replace a whole sub-model with
another. For instance, if the notation of the Business Process Model is
not suitable for a particular task, it can be replaced. However, the
integrity of the inter-model links must remain the consistent as

previously described.”
(Bubenko et al, 1998, p.68)

The feasibility of this has not been tested. In this dissertation we have chosen to
introduce SDL as the more formal technique, since it is often used in the area of

Software Engineering (Ellsberger et al, 1997) for describing processes.
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1.2.1 Dissertation aim

Given a specific method, the EKD Enterprise Modelling method,
investigate the consequences when exchanging one of its description
techniques with a technique from another method. Consequences fall

into two categories:
1. Technical, e.g. how relationships between description techniques
are affected.

2. Philosophical, e.g. how the philosophical foundation for the

method is affected.

The focus of this dissertation will be on an investigation of the technical

consequences.

1.2.2 Dissertation objectives

The dissertation objectives are presented in this section using a numbered list,
along with details concerning how these objectives are to be pursued using

alphabetic lists:

1. Develop a method description framework based on Method
Engineering (ME). The framework will be used as a common

description framework for the EKD and SDL.

a. Study literature about systems development and systems

development methods
b. Describe concepts relevant for the dissertation

c. Study literature within the area of Method Engineering for

guidelines and recommendations on method description.

2. Use the developed framework to describe and characterise SDL

and the EKD Enterprise Modelling method.

a. Study literature on the EKD method

8
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b. Describe the inputs, outputs, deliverables and interfaces of the

method components
c. Study literature on SDL

d. Describe SDL

3. Perform a theoretical case study, using an existing case study,
where the EKD Business Process Model will be exchanged with
SDL.

a. Use information from an existing case study (the library case in
Bubenko et al, 1998) as input for the component exchange

investigation

4. Analyse the technical effects of the exchange.

a. Analyse the implications of the exchange on the EKD
Enterprise Model

b. Identify possible problems

1.2.3 Optional dissertation objective

5. Analyse the philosophical effects of the exchange.

a. Analyse whether the philosophy underlying method
components is affected by the results with respect to the

literature
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1.3 Dissertation outline

In chapter 2, important concepts will be defined and discussed. These concepts are
Model and Modelling (section 2.1), Enterprise Modelling (section 2.2),
Information Systems Development Method (ISDM) (section 2.3) and Method
Engineering (ME) (section 2.4).

Chapter 3 presents the two description techniques used in the case study, and the
chapter is concluded by a comparison of the two techniques in section 3.3, which

includes two created meta-models in section 3.3.1.

The case study is discussed and presented in Chapter 4, starting with a brief
introduction to the library case in section 4.1. The case study process is described

in section 4.2, and the results in section 4.3.

Chapter 5 contains an analysis and discussion of the results from the case study,
where section 5.1 starts with revisiting the from fuzzy to formal transition
dilemma. Sections 5.2, 5.3 and 5.4 discuss implications that the results have for

EKD, SDL and ME respectively.

Chapter 6 presents a critical evaluation of the performed case study, with a
discussion of the results seen in the perspective of the dissertation aim in section
6.1 and of the objectives in section 6.2. Section 6.3 brings up strengths and

weaknesses with the performed case study.

Chapter 7 starts with a brief summary of the developed implications in section 7.1,

before the mentioning of future work in section 7.2.

10



Terminology and background

2. Terminology and background

In this chapter, the various concepts and “concept areas” considered relevant for
this dissertation are described, analysed and discussed. There are four major
concepts to discuss, namely model and modelling, enterprise modelling,

information systems development method (ISDM) and Method Engineering (ME).

These concepts are considered relevant to describe because of their frequent use
within the information systems development (ISD) area, and they provide the
context within which the case study will take place according to the dissertation

aim (section 1.2.1).

It is important to remember that concepts are used in different ways by different
researchers and authors, and that common definitions are rare, if at all existing.
Often, a concept can be defined at different levels of generality, where ”general”
means that the concept is applicable irrespective of the current problem space, and
”specific” that the concept is seen in relation to information systems development

(ISD).

2.1 Model and modelling

In general, a model is a symbolic representation of the perceived reality
(Hirschheim and Klein, 1992), one level of abstraction higher than the real world
(van Gigch, 1991; Bubenko et al, 1998). Or with the words of Witt (1992):

”A model is a simple instance of abstraction, suitable for study and

imitation.”
(Witt, 1992, p.112)

Heym and Osterle (1993) discuss how real world models are built by methods and
they can be interpreted as saying that a model is a graphical description of a
phenomenon in the real world. Witt (1992) talks about how the model highlights

11



Terminology and background

what is important for investigation and that it may form a basis for drawing

conclusions (Witt, 1992).

The model in the ISD problem space is also an abstraction, but concerns a system
and its environment (Brinkkemper et al, 1998), and a model is considered to be a
composite, dynamic and partial view of an application (Opdahl and Soélvberg,
1992). Hardy et al (1996) say that models are representations of the design and
structure of the system. It is important to note that there are researchers that use
the term “model” instead of “method”, which adds fuel to the terminology

confusion in the ISD area.

Heym and Osterle (1993) talk, in the general definition, of model creation through
methods, and this is applicable to the specific definition as well. Siau and Rossi
(1998) say that information system models are created according to certain
procedures, possibly with a prescribed notation, to perform a development
activity. They continue by saying that structure, processes and transformation need
to be modelled during systems development, requiring many different kinds of
modelling techniques (Siau and Rossi, 1998). Techniques are used when creating
or representing models, and are e.g. text, formal notation, graphical notation,
tables, matrices, program specifications and diagrams (Verhoef and ter Hofstede,

1995; Fristedt, 1995).

Modelling is a process of converting our perceived view of reality into a
representation of it (van Gigch, 1991). Rolland and Proix (1992) say that
modelling is a cognitive process, but that it requires model-dependent knowledge.
This can be interpreted as the modelling activity being dependent on the kind of

situation that is being modelled.

van Gigch (1991) defines modelling (or to model) as an abstraction of properties
and attributes representing the system in the real world, and that modelling e.g.

aims at simplifying, formalising and optimising the real world.

2.2 Enterprise modelling

12
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Enterprise modelling is a way to capture, negotiate about and specify business
objectives, concepts, rules, activities and actors (Bubenko, 1993; Enterprise,
1994a). It is a general term for modelling activities concerning organisational
structure and operation (Enterprise, 1994b) and concerns the increasing need to
look at the enterprise as a whole, taking a total systems approach (Enterprise,
1994b). Organisations need to analyse themselves to check whether organisational
goals are satisfied or not, and they need to document existing processes and to
achieve a common understanding of what the processes are and how they are
carried out (Enterprise, 1994a). Design and implementation of an information
system needs an enterprise model as the structured description of application
knowledge, assumptions and requirements (Bubenko, 1993). Enterprise modelling
is used at the start of the information systems development process, because of its

focus on capturing organisational aspects and requirements.

There is not much written about enterprise modelling (EM) and enterprise
modelling methods (EMM), which may depend partly on the fact that the term
“business modelling” sometimes is used instead of EM. In fact, Enterprise
(1994b) say that Enterprise Modelling is used within individual business areas like
Business Process Re-engineering (BPR), groupware, workflow, strategy planning
and enterprise integration (Enterprise, 1994b; Enterprise, 1994c). An EMM
consists of an underlying philosophy, a set of model types and the modelling

process (Persson, 1999).

2.3 Information Systems Development Method (ISDM)

ISDM is the specific term when discussing method in the context of ISD, but
before further discussion and definitions are presented, it can be useful to discuss
the definition of the term of a method. The word “method” comes from the Greek
language and means “investigation” or “study of methods” (Brinkkemper, 1996;
Jayaratna, 1994). A method can be seen as a systematic and orderly procedure for

obtaining objects (Baskerville et al, 1992), and consists of a number of organised

13
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(individual) techniques, but is something in between a technique and a philosophy,
since it tells you both how and what (Nielsen, 1989; Hirschheim and Klein, 1992;
Rossi and Brinkkemper, 1995). The intent of methods is to regularise and
formalise the good practice of experienced software developers (Cameron et al,
1991), where the use of methods can provide some quality assurance (Saeki,

1997).

An ISDM is an integrated, step-wise structured and disciplined approach to ISD
activities, consisting of directions and rules, concepts and procedural guidelines,
and having corresponding development products (Brinkkemper, 1996; Heym and
Osterle, 1992a; Heym and Osterle, 1992b; Heym and Osterle, 1993; Kelly and
Smolander, 1996; Nielsen, 1989). ISDMs are used by system developers
(Westrup, 1993; Catchpole, 1986), and are aided by a collection of techniques,
tools, procedures and documentation aids (Brinkkemper, 1996; Persson, 1999;
Heym and Osterle, 1992b; Avison et al, 1992b; Malmsjo, 1998). An ISDM
consists of various components, which often are different modelling techniques,
and these components are used in different phases of the ISD life cycle. ISDMs

are mainly one of the following three approach types:

1. A more or less comprehensive and detailed methodical approach to
systems development (Siau and Rossi, 1998; Avgerou and
Cornford, 1993). Avgerou and Cornford (1993) say that methods
for information system development (ISD) are expected to describe

how the overall task is to be achieved.

2. A general problem solving approach, divided into phases (Avison
and Fitzgerald, 1988; Vessey and Glass, 1994), which also tells the

developer how to navigate between the phases (Connors, 1992).

3. A systematic approach to perform at least one complete phase of
the system development process, i.e. analysis, design or testing
(Russo et al, 1996; Wynekoop and Russo, 1997; el Louadi, 1991;
Plyler and Kim, 1993; Catchpole, 1996).

There are hundreds, if not thousands of methods (ter Hofstede and Verhoef, 1997;

Hirschheim and Klein, 1992), but only a few have received much attention by

14
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practitioners (Parsons et al, 1997). Most methods and techniques used by IS
developers fit one or more stages of the systems development life cycle, or SDLC
(Avgerou and Cornford, 1993), which according to MacDonald and Palmer (1982)
consists of six phases, namely strategy, analysis, design, construction, transition
and production. It should be noted that there is no common agreement among

researchers of what the exact SDLC phases are.

The real use of methods is debated. According to Westrup (1993), all strategies
taken to improve methods neglect how they are actually used in practice.
Wynekoop and Russo (1997) say that although many ISDMs have been
developed, there is no agreement on whether they are, or have ever been, useful.
Avgerou and Cornford (1993) mention the need for, and importance of, a study of

the practical use of methods:

“A theoretically sound methodology which cannot be successfully
communicated to and adopted by ordinary organisations and

businesses is of little practical value.”
(Avgerou and Cornford, 1993, p169)

According to Avgerou and Cornford (1993), methods may appear “water proof”
in theory, but are rarely completely tested on real world problems before they are
used in organisations. There is therefore a need for an analysis of the “practical

promises” of methods (see section 1.2.1).

Many researchers mean that there is an on-going hunt for a “super-method”, or a
“silver bullet”, i.e. a method covering all possible situations that can occur within
systems development (Nilsson, 1995; Siau and Rossi, 1998; Loy, 1989; ter
Hofstede and Verhoef, 1997; Avgerou and Cornford, 1993). Researchers agree,
however, that there is no “best” method for all situations, and that ISDMs need to
be customised to meet the requirements of the situation at hand (Kumar and

Welke, 1992).

The terms “method” and “methodology” are often not distinguished from one
another, and even if they are, there is no consensus on how to define them and
their differences (Wynekoop and Russo, 1997; Avgerou and Cornford, 1993;
Baskerville et al, 1992; Saarinen, 1990; Russo et al, 1996; Avgerou and Cornford,
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1993; Catchpole, 1986; Jayaratna, 1994; Heym and Osterle, 1992a; Heym and
Osterle, 1993; Saeki, 1997).

“A fundamental problem of methodology research has been the
inconsistent definitions of ‘methodology’ and the failure to define

what an author is actually studying.”
(Wynekoop and Russo, 1997, p.48)
The following quotation illustrates the opinion of Heym and Osterle (1993):

“It is recognised that in practice the term methodology is often used in

place of method...”
(Heym and Osterle, 1993, p.345)

Avison and Fitzgerald (1988) make a distinction between method and
methodology, in saying that a method is part of a methodology, and a
methodology can be said to refer to the description or representation of different
methods (Heym and Osterle, 1992b; Heym and Osterle, 1993; Avgerou and
Cornford, 1993). Hardy et al (1996), say that a method provides structure and
control over a volatile process, while methodological issues concern talking about

the fundamental nature of such methods.

2.4 Method Engineering (ME)

“Method Engineering is the engineering discipline to design,
construct and adapt methods, techniques and tools for the

development of information systems.”
(Brinkkemper, 1996, p.276)

The quotation specifies ME as a way of approaching methods and techniques for
information systems development (ISD). This definition can also be found in
Rossi and Brinkkemper (1995), in Heym and Osterle (1993) and in Nuseibeh et al
(1994). Brinkkemper (1996) compares ME with software engineering (SE), in

saying that just as SE concerns all aspects of the production of software, ME
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concerns all aspects of the production of methods, techniques and tools.

Taking this discussion one step further, ME can be said to be the discipline of
constructing new project-specific methods from existing method fragments
(Brinkkemper et al, 1998; ter Hofstede and Verhoef, 1997; Hardy et al, 1996;
Plihon and Rolland, 1995). This is similar to the ideas of Nilsson (1995), as
mentioned earlier in section 1.1.2. Brinkkemper et al (1998) mean that most

methods are assembled this way.
Method engineering (ME) can also be defined as:

“..a change process taken with respect to ISD in a set of
environments by a methodology engineering group using a meta
modelling language and support tools to achieve or maintain

objectives of ISD.”
(Tolvanen, 1994, p.8)

An important part of ME is meta-modelling, (Heym and Osterle, 1993; Fristedt,
1995; Siau and Rossi, 1998; Parsons et al, 1997; van Gigch, 1991; Brinkkemper et
al, 1998; Kelly and Smolander, 1996). If modelling is a way of representing the
real world (Hirschheim and Klein, 1992), then meta-modelling is a way of
representing the modelling process itself and its products (van Gigch, 1991; Hardy
et al, 1996). This is illustrated in Figure 4.

META LEVEL meta-modelling
OBRIECTLEVEL modelling
INTEE VENTICH LEVEL real world

Figure 4: The relationship between modelling and meta modelling (van Gigch,
1991, p.256)

Meta modelling is the specification of requirements that the modelling process
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must meet (van Gigch, 1991). One problem with meta models is that some method

components may not be captured and that procedures in methods are not captured

at all (Saeki, 1997).

The ME aim can be seen from different angles. Plihon and Rolland (1995) say that
the ME aim is to construct situation independent methods as products subject to
design, customisation, adaptation and evolution. Arzi (1997) sees the ME aim
from a production angle, and says that the aim is to find the best method design
for objectives like e.g. production rate, unit cost and quality measures in a specific
situation. The topics covered by ME are illustrated in Figure 5 (Heym and Osterle,

1993).

Metamodelling \\ Jocus

Method comparson /

and assessement
<

Method knowledge

acouisition

Electronic method Method?lﬁgff Method integration
handbooks Engmneering . and customisation |

N

-,
Meta-CASE

Computer assisted

leamning Software process
modelling

Figure 5: Topics in Method Engineering (adapted from Heym and Osterle, 1993,
p.347)

The focus of this dissertation is mainly on Method integration and customisation,
but the topic of Method comparison and assessment is also involved in some

sense. The two topics overlap.
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2.5 Chapter summary

So far, relevant concepts for this dissertation have been presented separately, but
here we relate the different concepts to each other in Figure 6. Arrows symbolise
processes, while boxes symbolise products. The Information Systems
Development Method (ISDM) can be described as a process of structured steps
towards systems development with the product being the developed system
(Jayaratna, 1994). Methods are described using ME, which is also used when
developing and adapting methods. Throughout the ISDM process, several
modelling techniques are, or may be, used. These modelling techniques result in
products called models, and this is the main focus of this dissertation. Method and

ME are considered to be important concepts for understanding the context.

Method Engineering
‘ describes
ISDM
\ \ 4 System
: b

used in."'zx

various -,

patts of

Modelling MModel

Hocus

Figure 6: The concepts and their relationships

It can further be useful to take a closer look at the ISDM concept and its
relationships to the environment. When developing an information system (IS),

one or more ISDMs are used, where these methods are processes covering
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different parts of the systems development life cycle (SDLC) and resulting in
products, or the IS. An ISDM contains several activities, or processes, where a
process can here be seen as a phase or as an activity (Heym and Osterle, 1992b;
Heym and Osterle, 1993). Products (or deliverables) are the results of ISDMs
(Heym and Osterle, 1993). This description of the method concept is illustrated in
Figure 7. Methods prescribe the use of models and influence the design of the
final system. Meta models are constructed to describe methods. Models are

produced by system developers and are also used by them.

Activity

cotmists of a
i ber of

Process //Product canbea
) resultsin a
prescribes rm ber of

describes
———— / Meta-
——— models

uses
supports, uges
gOVerns

Maodel

system developers

wtescribes the use of [

Figure 7: Method-supported systems development (adapted from Fristedt, 1995,
p.2)
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In the following sections, definitions are given regarding how the four main

concepts discussed above are used within this dissertation.

2.5.1 Model

A model is an abstract description of an information system, created

by methods and using a prescribed notation.

When modelling and describing an enterprise, it is impossible to describe all the
enterprise activities in detail. There is thus a need to look at the enterprise from an
abstraction level, which results in a model. Models are created using a prescribed
procedure (method), containing a precise notation with which the enterprise is
illustrated. Without methods and notations, the design and description of the

enterprise would not have order, and would thus be hard to manage.

2.5.2 Modelling

Modelling is the process of abstracting properties from a system into a
description of it, following certain guidelines and where the result

depends on the situation being modelled.

This definition follows from the definition of a model, because modelling is the
process used when creating a model. The guidelines are contained within the
method used and their absence would result in a system without order. The model
characteristics are highly dependent on the person(s) performing the modelling
process. Different people have different experiences and knowledge, why two

modelling is highly situation dependent.

2.5.3 Method

A method is a structured approach to information systems
development, consisting of an organised set of techniques for different
phases of the development, having specific guidelines and where

products depend on the situation at hand.
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As with models and modelling, the ISDM is in need of structure to be applicable
and usable in a complex environment. Methods are made up of various techniques
that contain guidelines, e.g. EM. System developers have different skills and the

IS they design will therefore differ.

2.5.4 Method Engineering

Method Engineering is the disciplined approach to design and adapt
methods and techniques for information systems development, where

the result depends on the development situation at hand.

ME, as the term says, is the engineering of methods, i.e. construction of structured
approaches to ISD. It is a meta modelling approach to systems development,

depending on what skills and knowledge the method developer possesses.
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3. A description of EKD and SDL

According to the dissertation aim in section 1.2.1, the Enterprise Knowledge
Development method (EKD) is the method which will be adapted in the case
study. EKD consists of a number of sub-models, and one of these, the Business
Process Model (BPM), is said to be exchangeable for a more formal description
technique (Bubenko et al, 1998). The Specification and Description Language
(SDL) is to be used in place of BPM, and is a description technique used as a

more formal approach to process modelling. This situation is illustrated in Figure

8.

The EKD modelling method

o
% ED
o oK/

Figure 8: The component exchange

Both EKD and SDL will be described in this chapter, starting with EKD in section
3.1. All EKD sub-models will de briefly described, with an emphasis on the BPM
model in section 3.1.2.6. SDL will be described in section 3.2, in a similar fashion
as EKD, but with an emphasis on the most relevant components to this

investigation.

3.1 EKD

This section will describe the Enterprise Knowledge Development method (EKD),
its background, use and elements. The information is gathered from EKD (1999)

and Bubenko et al (1998) unless otherwise mentioned. The reason for not
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differentiating between these references is that they both concern the ELEKTRA

project, why the facts presented here thus can be found in both references.

3.1.1 Background and use

Some business-oriented methods are also function-oriented, e.g. the EKD
modelling method, meaning that they focus on the contents of processes and
procedures rather than on transaction-dependence. Enterprise modelling is a
structured technique used to describe an existing enterprise or an enterprise to be,
where an enterprise can be seen as an organisation, part of an organisation or as an
activity relevant for study and description. Further information on enterprise

modelling can be found in section 2.2.

In the 1980s, the Swedish Institute for System Development (SISU) refined the
basic ideas of enterprise modelling initially thought of by Plandata, into a
“Business Modelling Method”. This method was later extended to become the F’
Enterprise Modelling Method by the ESPRIT project F (From Fuzzy to Formal),
which has been even more elaborated in the 1990s as part of the ESPRIT project
ELEKTRA.

The purpose of EKD is to provide a clear picture of enterprise functions, change
requirements and reasons for change, alternative solutions, and of criteria and
arguments for evaluating these alternatives. EKD is used to diagnose the current
situation, to understand the various aspects of current and future states of the

enterprise through discussion, and to design information systems (IS).

3.1.2 The structure of EKD

The EKD framework is shown in Figure 9 below, and consists of a set of
description techniques, a number of stakeholders and a set of guidelines for
working with EKD. These three features are supported by a set of supporting

tools.
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All people directly or
indirectly involved in
a project that have a
stake in its outcome

A set of description

techniques Support for the
(models) for EKD process,
describing the requiring operation

organisation and to be successful

the future system

Stakeholder
participation

guidelines
techniques for working

A set of supporting techniques

Figure 9: Contents of the EKD framework (adapted from Bubenko et al 1998, p.18)

The deliverables from EKD are a number of conceptual models, abstractions of
the real world, examining the enterprise and its requirements from several

perspectives, and making up the Enterprise Model, or EM.

The EKD models are the Goals Model (section 3.1.2.1), the Business Rule Model
(section 3.1.2.2), the Concepts Model (section 3.1.2.3), the Actors and Resources
Model (section 3.1.2.4), the Technical Components and Requirements Model
(section 3.1.2.5) and the Business Process Model (section 3.1.2.6). Model
components are linked to each other through a system of sub-model relationships
as illustrated in Figure 10. The BPM which is the sub-model most central to this
dissertation motivates the TCRM, supports the BRM, uses and produces the CM,
is motivated and required by the GM and performed by the ARM.
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Figure 10: The sub-models and sub-model relationships comprising the Enterprise
Model (Bubenko et al, 1998, p.22)

These sub-model relationships are essential for tracing decisions, components and
other aspects throughout the enterprise. There are limitations in how sub-models
and their relationships may be populated. Static and dynamic consistency rules
control their permissible state transitions and are necessary for analysis and

comparison.

3.1.2.1 The Goals Model (GM)

The Goals Model (GM) describes enterprise goals, what the enterprise and its

employees want to achieve or to avoid, and when.
Main component types of GM are:

®  Goal; a desired state of affairs that needs to be attained.

o Problem; some non-desirable state of affairs that needs to be
addressed, and that hinders the achievement of goals, Problems can

be weaknesses or threats.
e Cause; expresses the explanations or reasons for Problems, and is
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usually situations outside the control of the project, process or

organisation.

e (Constraint; expresses business restrictions, rules, laws, or policies
from the environment, and affects components and links within the

Enterprise Model.

e Opportunity, expresses the resources that can make certain goals
easier to achieve. If we want to take advantage of the Opportunity,

it can be translated into a Goal.
GM uses its links to the other sub-models to explain why, or why not, processes
and requirements exist or do not exist. The links can be of three kinds:
1. Supports; used to refine or decompose goals or other components.

2. Hinders; used to show negative influences between components of

the Goals Model.

3. Conflicts; used to define situation when an achievement of a goal

is in conflict with another.

Issues considered in GM are for example goal criticality, priority and importance,
how goals are related and possible problems to arise when working to achieve the

goals.

3.1.2.2 The Business Rules Model (BRM)

The Business Rule Model (BRM), consistent with the GM, defines and maintains
business rules. Rules that constrain and define possible goals and actions in
different situations, are either internal or external. The rules form a hierarchy, and
are defined by goals at the same time as they affect the fulfilment of other goals.

Rules also trigger processes and refer to concepts in the CM.

Rule components are of the following categories:

® Derivation rules; capture structural domain knowledge, define the

derived information structure components that need not be stored,
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since their value is derived dynamically.

e Fvent-action rules; concern the invocation of activities and

especially the conditions under which activities must be taken.

e (Constraint rules; concern the integrity of information structure
components or enterprise activities and behaviour. They can be

static or transition constraints.

Relationship types between rules in the BRM are of two kinds:

1. Supports; used to refine or decompose rules.

2. Hinders; used to show negative influences between components of

the BRM

Issues considered by the BRM are for example how goals and rules are related and

what rules affect what goals, and how rules can be used to support goals.

3.1.2.3 The Concepts Model (CM)

The Concepts Model (CM) defines ”what” in the enterprise the other models talk
about, at least components for the description of information sets and flows of the
BPM. Enterprise entities, attributes, and relationships are represented in the CM,
and all concepts must be defined here to avoid e.g. inconsistencies. CM mainly

serves as a dictionary for reasoning. Components in the CM are:
e [Entities; “things” in the application domain to be reasoned about
and to be used in defining relationships to other entities.
o Artributes; entities used to characterise another entities.
The relationships between entities are semantic relationships, such as the
following three:
1. Binary relationships; bi-directional relationships between two
entities or within an entity.

2. ISA-relationships (generality/specificity); used to permit complex

component modelling and generalisation. If "A" is a "B", then "B"
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is the more generic concept and A is the specific concept.

3. PartOF-relationships; aggregations or assemblies of strongly
interrelated parts, used to permit generalisation and complex

component modelling.

Concepts can be grouped to form views of the CM. Group membership is not

exclusive, and groups may overlap.

Issues considered are, among others, recognised entities and concepts in the

enterprise and how these concepts are defined.

3.1.2.4 The Actors and Resources Model (ARM)

The Actors and Resources Model (ARM) describes how actors and resources are
related to each other and to the GM and the BPM. The existing or future business
system and the way different actors exhibit dependencies between one another is

described.
The components of the ARM, or rather the actors and resources, are:

® [ndividual; a person in the enterprise identified by name, playing

roles and is part of organisational units.

e Organisational units; represent the organisational structure and

can have their own sub-units.

® Non-human resources; machines and systems of different kinds,
that may have components and that may be generalised or

specialised.

® Roles; played by Individuals and Organisational units in different
contexts and may belong to one or more organisational units. Roles
may also perform processes and be responsible for defining and

achieving goals.

® Binary relationships; describe the relationships between its

components, and has the purpose of defining responsibilities and

29



A description of EKD and SDL

dependencies among actors and resources.

The ARM includes relationships of two kinds:

1. ISA; describes generalisations between ARM roles.

2. PartOF; defines what components that are part of what other

components.

Issues considered are e.g. which actors are, or should be, performing which
processes and tasks, and how the structure of the relationships between actors is

defined.

3.1.2.5 The Technical Components and Requirements Model (TCRM)

The Technical Components and Requirements Model (TCRM) is used to define
process supporting requirements on, and overall structure and properties of an
information system, as defined in the BPM. The focus is on the technical system
needed to support enterprise goals, processes, and actors. The TCRM structure
resembles the GM structure. Goals and requirements in the TCRM sub-parts must

be derived from, and consistent with, the other EM sub-models.

Component types are:

e Information System Goal; used for expressing the high level goals
of the information system and/or its parts and is typically

motivated by BPM activities and GM goals.

e [nformation System Problem; used for expressing undesirable
business or environment states, or problems with the current

situation, with respect to the information system to be developed.

e Information System Requirement; expresses a requirement for a
certain property of the information system to be and is functional

or non-functional.

Relationship types are the same as for the first two relationship types for the GM,

namely:
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1. Supports; used to refine or decompose goals or other components.

2. Hinders; used to show negative influences between components of

the Goals Model.

Issues considered are what requirements that exist, where do they come from and

how technology can be helpful for process improvement.

3.1.2.6 The Business Processes Model (BPM)

The Business Processes Model (BPM), which is the focus of this dissertation,
defines, describes and analyses enterprise processes and flows of information and
material, including process interaction and information handling. The processes
can be decomposed and are the enterprise core. BPM uses material and/or
information as input and output, and resembles traditional data flow diagrams.
Components are motivated by and enable achievement of goals in the GM. The

notation for the BPM is shown in Figure 11.

Process: Control flows:

(“<short_name> » Control flow

<process name>

L , )}—» AND join
External Process: >_, .
OR join

<short_name>

<ExtProc _name>
OR split

Information or Material set:

<short_name>
<name>

Figure 11: Notation of the BPM
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Component types are:

® Process; activities controlled by rules that accept information
and/or material as input and output, expected to consume certain
amounts of time and resources, and relationships with components

of the ARM model.

e FExternal processes; activities taking place outside of the
organisation and that are essential to document, and which
communicate with processes or activities in the problem area.
External processes are sometimes sources for or terminators of

information or material flows.

e [Information or material set; information or material defined in the
CM and sent from one Process or External Process to another.
Information or material flow must have at least one sending
Process or External Process and at least one receiving Process or

External Process.

Issues considered are, for example, recognised business activities and processes,
management and goal agreement of the activities and processes and how processes

should be performed.

3.1.3 Sub-model relationships

The EKD modelling method consists of several sub-models that communicate and
are related to one another through sub-model relationships, as illustrated in Figure
10 above. All sub-models are developed concurrently, and the enterprise
information is spread among these sub-models. The sub-model relationships are
therefore considered very important in EKD, since these are needed to provide a
complete picture of the modelled situation. The BPM sub-model relationships are
highlighted in Figure 12, according to which we can see that BPM is related to all
the other sub-models. Goals and constraints in the GM motivate and require the
BPM, which in turn motivates and requires technical resources in the TCRM.

Actors and resources from the ARM perform and are responsible for process
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activities in BPM. BPM uses and produces concepts in the CM, supports rules in

the BRM, which then in turn triggers processes in the BPM.

e N N
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motivates, requi
processes in

rforms, is responsible
for processes in

Business Process
Model

Concepts Mode

uses,
produces
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requires

triggers

. supports
processes 1 pp

Figure 12: The BPM sub-model relationships

3.2 SDL

This section will describe the description technique SDL, its origin, use and
elements. All the information here is gathered from Ellsberger et al (1997) and

Olsen et al (1994), unless otherwise specified.

3.2.1 Background and use

The Specification and Description Language (SDL) was an early attempt to
achieve a standard specification language in the telecommunications area, with its
first version being released in 1976. SDL was developed by the former CCITT
committee, which now is called ITU-T, and is mainly concerned with specifying
the three interrelated aspects of data, structure and behaviour. SDL is software-

oriented, but also event-oriented, i.e. it deals with transaction-dependency.

SDL is used to specify and describe systems, and is widely used in the industry
today, both in and outside of, the telecommunications area. SDL sees the world
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as consisting of two main parts, namely the system and its environment. The
environment is assumed to have SDL-like processes, enabling communication

with the system through signals.

SDL specifications concern only the system. Everything outside of the system is
considered to belong to the environment. The SDL specification is formal and
defines relevant properties of an existing or planned system in the real world. The
most important property of a system is its behaviour, which is the joint behaviour
of all process instances in the system. The process instances do not form any

hierarchy and they all have equal rights.

3.2.2 SDL elements

The SDL specification is divided into manageable pieces, and describes a
hierarchy of elements arranged in a tree-like fashion, where the system is the root
and the processes are the leaves. The SDL system reacts to the environment by
sending and receiving signals between process instances within the system and
between the system and its environment. Elements of SDL can be specified
locally, remotely or by using packages. The local specification is traditional,
where detailed specifications are contained in the more abstract specifications, and
the remote specifications are those specifications not placed within the defined
context, but somewhere else. Specifications by packages are reusable components
placed in a library, allowing the specification to be used in more than one system

specification.

The sub-sections below will discuss the specification of systems, blocks and

processes.

3.2.2.1 System specification

The behaviour of a system is not directly specified, but derived from the behaviour

of the system parts. The system specification syntax is seen in Figure 13.
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< gystem package references>

system <systetn nam e

“gystetn declaration area>

<type in system areds

<hlock interaction area=

Figure 13: Graphical representation of a system specification (Ellsberger et al,
1997, p.27)

The <system name> is the identifier of the system. The <system declarations area>
allows other declarations to be made in its context and can itself be contained in
one or more sub-areas. The part <type in system area> contains type
specifications, or rather references or pointers to specifications, e.g. block and
process types. The graphical representation of block and process references is

shown in Figure 14.

“hlock type nam e <ptocess type name> J

Figure 14: Graphical representation of block and process type references
(Ellsberger et al, 1997, p.29 and p. 30)

Finally, the <block interaction area> defines the system architecture at its highest
level, introducing the blocks and channels of the system. Blocks can be specified
locally or remotely, and Figure 15 gives an example of block specification at a

local level:
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<block name>

Figure 15: Graphical representation of local block specification (Ellsberger et al,
1997, p.31)

Channels connect blocks to each other and to the system environment, and are

always completely specified when introduced for the first time.

Figure 16 shows an example of remote block specification, where the concept of

block reference is used.

system

hlock ¥

12 0d

Figure 16: Graphical representation of the block reference used in remote block
specification (Ellsberger et al, 1997, p.32)

3.2.2.2 Block specification

Blocks are structured elements of SDL, possible to specify locally or remotely and
describe communicating process sets using explicit or implicit channels in the
block environment. Block behaviour is derived from the behaviour of its parts.

The graphical representation of block specification is shown in Figure 17.
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“hlock package references>

hlbck <block nam e=

“hlock declarations area®

“type in block area=

“qrocess interaction area

< chatmel nath es=

Figure 17: Graphical representation of block specification (Ellsberger et al, 1997,
p.40)

The <block declarations area> allows other declarations and specifications to be
made in its context, and the declarations may spread over several pages. The <type
in block area> may contain e.g. process type specifications, like in Figure 17
above. The block architecture is defined in the <process interaction area>, and

introduces the block process sets and signal routes.

3.2.2.3 Process specification

The process specification is the most known part of SDL, and concerns dynamic
behaviour of SDL processes. Process behaviour specifies the behaviour of blocks
and systems, and process set behaviour can be specified directly or by process

components called services.
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<process package references>

process <process name>

<process declarations area>

<type in process area>

<process graph area>

Figure 18: Graphical representation of process specification (Ellsberger et al, 1997,
p.48)

Figure 18 illustrates the graphical representation of process specification. Other
specifications and declarations can be made within the <process declaration area>.
Specifications of various types are made in the <type in process area>, and the
<process graph area> describes process set behaviour. The simplest kind of
behaviour involves an empty transition and the elements “state”, “input” and
“nextstate”. A non-empty transition, the most common, leads to more complex

behaviour types. The syntax of states and transitions is illustrated in Figure 19.
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<state name>

<signal name>

[<transition>]

I

<state name>

Figure 19: Graphical representation of states and transitions (Ellsberger et al,
1997, p.51)

The examples given above of the various graphical representations are not the
only existing variations in SDL, but they are the representations considered most

relevant to this dissertation.

3.3 Comparison of BPM and SDL

Heym and Osterle (1992a) say that methods must be described from three
perspectives, namely life cycle coverage, application type and method focus. Saeki
(1997) says that meta models should cover topics like document products and
structure, procedures and procedure order. Cameron et al (1991) discuss how
method notations, notation application rules and method products should be
compared. Ryan et al (1996) discuss the importance of starting method integration

with the processes to be supported.
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This section contains a comparison of the two described description techniques.
Unless otherwise specified, the sources of the information in this section are EKD
(1999) and Bubenko et al (1998) for BPM, and Ellsberger et al (1997) and Olsen
et al (1994) for SDL.

3.3.1 Meta-models of BPM and SDL

The first dissertation objective (section 1.2.2) states that a framework based on
ME should be created to describe and compare BPM and SDL. This framework is
achieved by e.g. creating meta models for each description technique, since the
meta-models provide a common way of illustrating BPM and SDL. Some methods
include a meta-model of the method in their documentation, but this is rare. Meta-
models are also rarely comparable, since they often are developed to display and
highlight different aspects of the methods. It is important that meta models
describe the same concepts, even if it is not necessary that they use the same

notation.

No existing integration of SDL and BPM has been found in the literature so far.
General guidelines on what to describe when integrating methods and techniques
has been found in the literature, but “step-wise” instructions on how this
integration should be performed remain to be developed. To compare BPM and
SDL, it was necessary to create meta-models to describe them (see Figure 20 and
Figure 21 below). The notation used can be found in the work by Burman (1997),
and was here used and adapted to suite the situation at hand. The reason for using
Burman’s notation is that this work covers the earlier version of EKD (F3), and
has thus been used to describe the earlier version of the BPM at a meta-level. The
meta models are made simple, but still illustrate the main building blocks and
connections and communication facilities existing between these building blocks
and with the environment, i.e. the system surroundings. Since SDL contains many
different concepts, we decided not to include them all in the meta model (Figure
21), but to illustrate the main concepts and label the rest “other concepts”. This

was done as an attempt to increase the understandability of the meta model.

As can be seen in Figure 20 and Figure 21, there are similarities in theory between
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the two techniques. The structure appears similar, why the method component

exchange performed in the case study has a possibility of being successful.
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3.3.2 Comparison

In this section, the two description techniques BPM and SDL will be compared.
The results of this comparison will be presented using Table 1, which then will be
discussed. The comparison involves purpose of the techniques, components, input,
output and communication between components, but cannot be said to be exact

since the techniques were described very differently in the referencing literature.

BPM SDL
Purpose Define, describe and To specify and describe
analyse enterprise systems

processes and flows of
information and material,
including process
interaction and
information handling.

Components Processes System specification
External processes Block specification
Information set Process Specification
Material set Other concepts are
Packages, Comments, etc.
Input Information and material jInformation and material
concerning the concerning the
business/the organisation | business/the organisation
under investigation. under investigation,
where the
information/material is
relevant for building a
system.
Output A Business Process Formally defined process
Model (BPM) with descriptions, making up
process descriptions, the system.

including defined links to
the other sub-models.
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Communication between
components

Defined relationships and
data flows between
processes (internal and
external). Contents of the
data flows (control flows)

Signals cause reactions to
events, and are sent
between process
instances. Signals are
used if restrictions are

are described by imposed on
references to their environmental behaviour.
definitions in the CM. Users can specify and

create signals.

Table 1: Comparison of BPM and SDL

3.3.2.1 Purpose

BPM aims at modelling enterprise processes and information or material flows
between these, while SDL specifies and describes systems. This means that BPM
sees the enterprise processes in a wider context and considers the overall
enterprise goals, actors, rules and concepts as well as technical requirements. SDL
on the other hand is focused on the system itself and does not take the wider
context into consideration. Everything outside the system is considered to belong

to the environment (Ellsberger et al, 1997).

There is a similarity here, though, since both techniques concentrate on defining
relevant processes and the communication between them. The difference is that
BPM stresses the relationships to other models while SDL is a more technical/
control-flow oriented and formal way of describing processes. The highly formal
level in SDL also means that the BPM notation is less formal than the SDL
notation, meaning that SDL includes more detailed information in its diagrams

than BPM does.

3.3.2.2 Components

The dissimilarity between BPM and SDL regarding components is that SDL has

more components than BPM. All SDL components have not been described in
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section 3.2, because they are not considered relevant for this investigation. These
components were never used when constructing the SDL diagrams. BPM also
considers the external processes as being part of the system, which SDL does not

(see section 3.3.2.1).

BPM differentiates between processes and external processes, which SDL also
does, since SDL differentiates between the system and the environment.
According to SDL, the system communicates with the environment through
signals, and BPM defines this as communication through defined relationships

with defined external processes. Thus, there is a similarity here as well.

3.3.2.3 Input

The term input here means what is used in the enterprise to build the
system/model. A difference is that SDL is interested in only the system relevant
information/material, while BPM considers all organisational aspects of the

information/material available.

Both description techniques use information and material in the organisation,
which then is a similarity. The difference between the two is the focus SDL has on
system relevant information. BPM can be used without the intention of building a

system.

3.3.2.4 Output

SDL results in a system specification ready for coding, while BPM provides part
of an organisational model, the enterprise model (EM) along with the other sub-
models of EKD. BPM The links to the other sub-models are essential to BPM,

while SDL has no other model or language to be put in reference to.

Process descriptions are essential for both BPM and SDL. The difference is that
SDL specifies the ”complete” system, while BPM alone cannot be used to specify
a system, the other sub-models of EM are also needed. The SDL process

descriptions are also more formal than BPM process descriptions.
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3.3.2.5 Communication between components

It seems like SDL is using a more “active” definition of its concept signal than
BPM uses for the corresponding concept information/material set. By “active” is
meant that signal always is something happening at an instant, while
information/material set sometimes also represents a more transaction-

independent, always existing, connection.

Relationships and signals (BPM and SDL respectively) are both defined by users.
In SDL, the definitions of signals are made within SDL itself, while BPM does not
itself define relationships. BPM sub-model relationships are referenced from their
definitions made in the Concepts Model (CM). This is another piece of evidence
stressing the importance of the relationships between BPM and the other EM sub-
models, something that SDL does not have since it is not part of a more general

model, which makes the general context for SDL impossible to define.

3.3.3 Summary

There are clear differences between SDL and BPM, which is only natural, since
they otherwise would be the same description technique. But there are also
similarities, and even if the concepts used by the respective description technique

differ, they can at times be said to represent the same thing.

Whether or not the SDL technique can be used in place of BPM is yet to be
discovered, since a complete investigation is needed for fully valid results (see
section 5.2). There is a theoretical possibility of success, though, since a user can
define whatever processes he/she desires with SDL. Basically, this is also true for
BPM, which is possible to translate one into the other. However, information may
be lost when moving from SDL to BPM, since SDL is more formal and includes
more information. Moving from BPM to SDL, on the other hand, may uncover a
lack of information causing SDL processes to be incomplete, i.e. they will not

contain all of the relevant information for the particular situation.
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4. The case study

This chapter starts by briefly introducing the library case in section 4.1, and then
describes the case study process in section 4.2. Section 4.3 continues by presenting
and discussing the results of the case study. The chapter is concluded by a

summary of results in section 4.4.

4.1 Library case introduction

According to the dissertation aim (see section 1.2.1), the case study was to be
performed using information from a library case study found in the EKD User
Guide (Bubenko et al, 1998). (This is the reference used in this section unless
otherwise mentioned.) The library case is purely imaginary and only intended as a
description. The authors do not therefore claim that the description will provide
complete knowledge for an entire enterprise modelling process. A brief
introduction to the library case will be given in this section, while the full library

case is included in Appendix 1.

Electrum is a small branch library for the Royal Institute of Technology (KTH) in
Stockholm, Sweden, with many industrial contacts, mainly handling IT literature,
but that also provides computerised service through remote access. Electrum is a
science park with varying activities, e.g. research, education, conference

arrangements and restaurants.

One problem in the current situation for Electrum is that the main library funds
have been cut, and the Electrum goals and activities are therefore in question. A
re-organisation of the provided services is needed, and existing user requirements
need to be known. The funds from the main library are the only financial support
provided, and there is thus a need to increase the annual income gradually for the
next three years. An Enterprise model (EM) is to be developed and analysed to

solve this problem, from which future services will be suggested.
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4.2 Case study process

The library case includes one top-level diagram and several sub-level diagrams
(see Appendix 1), into which the top-level process has been decomposed. The
problems encountered during the translation were carefully documented for later
use in analysis of the process and of the results. These problems will be discussed

in section 4.3.

The case study process began by attempting to identify the process starting point
in the respective BPM diagrams, followed by the input flow and the source of this
input flow. Since each SDL process consists of one sequential “thread” (where the
thread is the process flow) with one single starting point, these threads needed to
be identified in the BPM diagrams in order for the translation to be correctly

performed.

The components used in the BPM diagrams were translated to their corresponding
SDL concepts, and then drawn up in SDL diagrams (see Appendix 2). The
information and material flows/signals were identified and used when modelling
the process order in SDL. Relevant output was also identified and entered into the
diagrams, with a connection saying where, and to what/whom the output were

sent.

The SDL diagrams were drawn up using a computerised tool, called SDT, which
is used to create SDL systems. One advantage with using this tool was that SDT
automatically checks that no unauthorised syntax is used, for example if two SDL
symbols are not allowed to succeed one another. SDT also automatically includes
some aspects of the symbols and diagrams, giving the user more freedom not
having to remember or take the time to draw up these features him-/herself. One
example is the border surrounding each process and the possible automatic

numbering of process pages (see the processes in Appendix 2).

The information used in the case study process comes partly from the other EKD
sub-models, such as rules, goals, constraints and actors, but also from written text

about the library case. This additional documentation was used to achieve the
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most complete picture possible of the modelled situation. Unfortunately, because
the library case is incomplete (see comment in Appendix 1), the translation work

is probably not entirely correct, as is discussed in section 4.3.1.1.

4.3 Results

When transitioning from a fuzzy description technique to a more formal
description technique, problems of different types are likely to occur, even if, as in
this case study, the similar meta models suggest that the transition should be
possible (see Figure 20 and Figure 21). Several different types of problems

occurred during this case study:

e General problems
e Problems with BPM concepts and constructs
e Problems with SDL concepts and constructs

Some of the encountered translation problems can be considered to be of a general
nature, by which is meant that these problems can occur in any similar case study

using any other two methods.

Some BPM components could be translated into SDL components without much
problem, but there were also components that could not be translated at all, SDL
did not include any corresponding concepts. One such example is the external
processes in BPM (see section 4.3.3.3). There were also concepts in SDL that had
no BPM correspondences, e.g. the closer and more evident relationship to rules in

the SDL diagrams. These problems are illustrated in Figure 22.
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EPM SDL
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Figure 22: Problems with BPM and SDL concepts and constructs.

This section starts by discussing general problems in section 4.3.1. Section 4.3.2
continues by discussing problems related to BPM concepts and constructs, while
problems related to SDL concepts and constructs are discussed in section 4.3.3.
When processes and EKD sub-models are referenced in the sections below, they

refer to processes available in Appendix 1, unless otherwise specified.

4.3.1 General problems

A general problem, as mentioned above, can occur in any ISD project, and is not
limited to a particular situation. This section will describe two such problems
found in this case study, being the incomplete library case (section 4.3.1.1) and

terminology confusion (section 4.3.1.2).

4.3.1.1 Incomplete library case

According to Bubenko et al (1998), the library case is not “complete”, meaning
that the models will not be complete enough to solve the problem being modelled.
It is only intended to illustrate the EKD enterprise modelling method. Encountered
problems may therefore not be true problems, but simply consequences of missing

information, and would thus be possible to avoid in a real-life situation.

One example concerns the fact that many BPM processes include references to the
Electrum customers. We therefore assume that some kind of customer information

is stored somewhere in Electrum, but no information about such a storage is
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mentioned, not in the BPM diagrams, nor in the additional available information.
This customer information storage would be needed e.g. when checking customer
status. Just as there are different states of an item, there are different kinds of
customers, e.g. paying/non-paying, bad/good, academic staff/student/organisation,
etc. Information about customer status is vital e.g. when services are to be
provided by Electrum, since not all services are to be provided to all bad
customers. Another example in process 11 the lack of information on what

happens to a copy if it does not need repair.

Another aspect of the library case not being complete is that the process
functionality sometimes was difficult to identify, e.g. in process 11 and its sub-
processes. At some points, it was unclear what really happened in a process, e.g.
when the condition of a returned library item is to be checked in process 11.1. The
relationships to ’State of copy” are brought in first during process 11.2, when it is
already decided to send the copy to repair. ”State of copy” should be included
earlier in the condition check, to record possible state changes. This problem may
occur because of one of two reasons. First, the process decomposition may not
have been taken far enough into detail, and second, the BPM modellers may have
missed some information when modelling the process. Either way, this problem
clearly shows the importance of correct modelling procedures and modelling

skills, as is discussed in section 4.4.

Even if all the available information concerning a project is included in the
resulting models, there is no guarantee that all project relevant information
regarding the organisation or system has been captured. In fact, this can never be
guaranteed. Not even a complete example could ensure diagram and translation
completeness since organisations are ever changing and projects are managed by
humans, but a more complete example would increase the chance of getting as

close to that ideal situation as possible.

4.3.1.2 Terminology confusion

Generally when modelling a real-life situation, different participators and

stakeholders are bound to use different terminology (or concept definitions). There
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are at least two different types of terminology confusion:

1. Different names for one concept, but the same definition of it.
2. Different definitions of a concept, but the same name for it.

Both types are common in ISD projects, but the second type was the most frequent
in this case study. Examples of problems regarding the second type that are

relevant for this case study are:

e In the BPM diagram showing process 13, 14 and 15, the
terminology confusion concerns the concepts ”Item”. An item can,
according to the library CM, be either electronic, a book, a
periodical or a document. There is, however, no explanation
provided that describes possible differences between the use of
these concepts, and there is no explanation on why the term
”Copy” is used at all in the diagram. What appears to be the same

object is thus labelled with different concept names.

e There are naming conflicts regarding information sets, e.g.
information set 9, which has two names, “Copy of a book
borrowed by a customer” in process 13, while the same
information set in process 12 is called "Book checked out to
customer”. Modellers that use these diagrams later on will not

know which name that is the correct one.

Reasons for terminology disagreements may be different pre-knowledge, different
experiences, etc. between project participators and/or stakeholders. Terminology
confusion may also arise if modellers do not use the method or the description
technique notation (and terminology) correctly and consistently. The implications
presented in section 5.2, 5.3 and 5.4 indicate that there is a need for method and
description technique developers need to be aware of the weaknesses in their
products. If developers use, to them, familiar methods, the risk of misusing
methods decreases (Saeki, 1997). Today, however, there are many developers who
do not follow existing methods in detail or to their full extent (Westrup, 1993;

Fitzgerald, 1997), and there is also a lack of a coherent set of methods and system
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models for transitioning from large to small problems (Solvberg, 1982).

4.3.2 Problems with BPM concepts and constructs

As mentioned briefly above, problems were encountered concerning the BPM
concepts and constructs when translating them into their SDL correspondences.
These problems are weak connections to the BRM (section 4.3.2.1), more than
one BPM process thread in a diagram (section 4.3.2.2), alternative paths (section

4.3.2.3) and BPM process thread start and end identification (section 4.3.2.4).

4.3.2.1 Weak rule connections

One frequent problem in the BPM diagrams was the somewhat weak connections
to the Business Rule Model (BRM), by which is meant that more and stronger
connections between the BPM and its supporting BRM is needed to facilitate the
translation to SDL diagrams. The BPM meta-model in Figure 20 shows the
different sub-model relationships, and that BPM has a relationship to a specific
rule model, the BRM. But this connection is not strong enough to be subject of a
smooth transition from the fuzzy BPM model to the formal SDL model, due to the
need in SDL to model rules in e.g. choice situations. In EKD, some sub-model
relationships are more or less mandatory. One example is the sub-model
relationship between an information set in the BPM and an entity in the CM. EKD
prescribes that every information set be defined in the CM and referred through a
sub-model relationship in the BPM. The introduction of or transition to SDL-like
techniques clearly requires a more extensive modelling of rules, but as of today
links to the BRM are not enforced by the EKD method. Some examples of this

problem that occurred in the case study are:

® A rule needs to be included in the BPM diagram to be able to
model when a rule triggers or activates a process flow, i.e. if
certain conditions initiates this flow. The ”Out of stock™ arrow in
process 11 is probably not used every time items are delivered or

ordered from the bookstore, but this information is not visible in
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the BPM diagrams. Another example is when a bookstore sends
information about new items to Electrum, and Electrum then re-
arranges this information and sends it to its customers in process
11. Questions related to this are, for example, whether customer
bulletins always need to be sent whenever new bookstore
information arrives, if these bulletins are sent on a regular basis,
and whether the customers have requested that some special kind

of information.

e All rules relevant for some concept or flow in BPM must be
included in its diagrams. A customer can be reported as bad
(process 15) for two reasons, either when books are overdue
consecutively, or if they are overdue more than four weeks. These
rules are found as part of BRM (rules 3 and 4 respectively), but
only rule 4 is mentioned in the BPM diagram. The constructed
SDL diagrams include the conditions stated by rule 3 (see

Appendices 1 and 2).

This case study has stressed the need for strong rule connections if compatibility
with transaction-dependent methods and techniques is to be achieved. This is
actually contradicted by the following quotation by Bubenko et al (1998) from the
EKD User Guide:

“Basically there is no need to show all possible relationships between
Business Processes Model and other sub-models of the Enterprise
Model, only the most important links, to reduce complexity of the

model.”

(Bubenko et al, 1998, p.50)

It seems, based on Bubenko et al (1998) and on this case study, that the
complexity of a method is reduced at the cost of method compatibility. Weak
presentation of sub-model relationships may be usable if the method integration is
performed together with another transaction-independent method, but if

transaction-dependence is a problem at hand, then the sub-model relationships are
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of great importance.

The problem of weak rule connections presented here is a consequence stemming
from the method focus differences found between BPM and SDL. A function-
oriented method like BPM is not as interested in strong rule connections as event-

oriented ones, but rather concentrates on the process contents.

4.3.2.2 More than one BPM process thread in a diagram

In BPM it is allowed to include more than one process thread in one diagram, thus
having more than one starting point, a feature not allowed in SDL. Multiple
process threads in a BPM diagram makes it more difficult to identify which
diagram components that belong to which process thread. This can lead to
incorrectly drawn SDL diagrams, and hence also to an incorrect system. This is
one BPM feature not visible in the BPM meta-model (Figure 20) .One example of
the problem just mentioned is the BPM diagram showing the processes 13, 14 and
15. The solution used in this investigation was to include a common “waiting”

state, from which three separate threads were drawn.

The main problem cause here is the difference in method focus of BPM and SDL.
The function-oriented nature of BPM does not consider a clear separation of
process threads as an important issue, while this is necessary to the event-oriented

SDL (see section 4.4).

4.3.2.3 Alternative paths

An information set in a BPM diagram can have one input flow, but two output
flows, which can mean different things. It can either mean that the input
information flow is sent to multiple places, or that the information set is used
twice, but only drawn up once. An example of the latter is found in process 11
concerning the information about new items sent from the Bookstore. Only when
looking at process 5, it becomes clear that the information “pauses” at Electrum
before being sent on to customers. Besides information sets, processes as well can

have more than one output flow, but there is no information in BPM whether one
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or both directions are mandatory, or if one of them is optional. Process order is
important in SDL because of the process threads, why the options and succession
order in processes are essential to preserve. This is another BPM feature not

visible in the BPM meta-model (Figure 20).

BPM is as mentioned function-oriented, and is more concerned with the general
contents of a process, i.e. what the process does, while SDL, being event-oriented,
is more interested in how the process is to be carried out (further discussion is
found in section 4.4). The BPM notation therefore allows more output-flows from
an information set or process than to the information set/process. One example of

this can be found in process 11 in Appendix 1, and concerns the information set

42.

4.3.2.4 BPM process thread start and end identification

Since BPM does not focus on process order, there is no indication in the diagrams
of where the process starts. Since SDL focuses on process order (the threads), the
starting point becomes essential. One example of multiple starting points is found
in process 11, where the process can be initiated when a bookstore sends
information, when Electrum sends an order to the bookstore, or when a borrowed
item is returned to the library. Including a common “waiting” state from which the
three possibilities were modelled, was here used to solve the problem. Several
starting points was one reason why the top-level BPM diagram could not be
translated into an SDL diagram. As with the two previous problems, start and end
identification problems can not be discovered when looking at the BPM meta-

model (Figure 20).

It could also be difficult to identify the process end-point(s) in the BPM diagrams,
where one example is found in process 15 and concerns the customer status. The
customer status is set to ”bad”, but where this information is stored and by whom,

etc. remains unclear.

As follows naturally from the previous section (4.3.2.4), BPM has no interest in

process threads, and therefore neither in where these threads begin and end,
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because of its function-oriented nature. Event-oriented methods like SDL, on the
other hand, consider both process threads and their start- and end-points important

to model. Section 4.4 discusses the problem of method focus differences further.

4.3.3 Problems with SDL concepts and constructs

These problems concern concepts and constructs in BPM not present in SDL,
where SDL for example does not allow process decomposition (section 4.3.3.1),
lack of annotations (section 4.3.3.2), transaction-independent external

relationships (section 4.3.3.3) and modelling the environment (section 4.3.3.4).

4.3.3.1 Process decomposition

SDL does not include features like process decomposition (Olsen et al, 1994;
Ellsberger et al, 1997; Eriksson, 1999), which BPM on the other hand uses
frequently. The BPM diagrams were decomposed into at least three levels. In
theory, the overview, or top-level, diagrams could not be translated, since it in
SDL is necessary to stay at the level with the most details. An attempt was made
to translate the top-most diagram, but the result was so unsatisfactory that it has

been excluded from the results.

The translation performed therefore concentrates on the two lowest levels of
decomposition. These process diagrams were not so difficult to handle, but still
caused some problems and confusion. The correctness of the ‘“middle-level”
processes is therefore questionable, even if they can be used to identify translation
problems when going from one description technique to another. BPM diagrams
are not as detailed as SDL diagrams, meaning that the SDL notation is more
specified than the BPM notation. Examples of the decomposed processes can be
found in Appendix 1, where process 4 is an example, but since the example library
case is somewhat “incomplete” (Bubenko et al, 1998), not all diagrams are
included. The SDL meta-model, presented in Figure 21, does not show whether

process decomposition is possible to model using SDL or if it is not possible.

There is no limit regarding how many levels the BPM processes can be
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decomposed into, and BPM modellers thus face the difficult question of how far
to go, i.e. when to stop. We believe that this question is closely related to which
description techniques or methods that are used together with BPM. When SDL is
used, as is the case in this case study, more details are needed, but if another
business-oriented, or fuzzier, method is used, detailed descriptions may not be

needed to the same extent.

4.3.3.2 Lack of annotations

SDL does not provide features for including annotations of any kind, e.g.
references to objects in other diagrams. It thus takes longer to get an overview of
objects or entities and what these do. One example from the library case study
where annotations are useful, is information concerning the contents of signals.
SDL can insert comments in its diagrams, but the diagrams may become cluttered
with information if comments were to be included for every available object. The
SDL diagrams in Appendix 2 show examples of this clutter tendency, which in
this case study occurred when comments on the EKD sub-model relationships
were inserted into the SDL diagrams. Another way of including textual
descriptions and other documentation types is to use the object-oriented ISDM
(Information Systems Development Method) developed around SDL, a method
called SOMT. SOMT promises almost “automatic” translation between its object-
oriented diagrams and SDL diagrams, and was investigated to see whether it could
help in developing complete SDL documentation. It was decided that SOMT was
not to be used in this case study, since it would have meant including new process
diagrams, and that the enterprise processes thus redundantly would have been
modelled twice. The point of origin for this dissertation according to its aim (see
section 1.2.1) was to exchange only the EKD Business Process Model - and not

the entire method.

As already mentioned in this section, the EKD sub-model relationships have, in
this case study, been inserted into the SDL diagrams as comments, since there was

no other way identified to preserve the sub-model relationships when constructing
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