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Abstract. The configuration of systems engineering methods is a challenging 
task. As a method engineer it is essential to have conceptual constructs capable 
of reducing the burden of details during method configuration and thus make it 
possible to create a balance between precision and cost. In this paper we present 
the method component construct, which seems fruitful for method configuration 
and meta method development. Furthermore, by introducing an internal and an 
external view of this construct we can hide details of the method component 
during configuration work and connect method components to each other 
through use of interfaces expressing goals realized by the method components. 
The proposed concept and views can also be used in the process of developing 
tool-support for method configuration. 

1   Introduction 

The current popularity of rigorous ‘off-the-shelf’ development methods and proc-
esses, such as the Rational Unified Process (RUP) [1], gives system engineers a 
plethora of tools to work with during projects. The flip side of this coin is the im-
mense number of possible tasks to perform during a project. Accordingly, this in-
creases the need for method configuration (MC) since no single project could possibly 
use such a method as a whole [2].  

MC is a specific kind of method engineering (ME) [3] and is possible to relate to 
other approaches for ME including Odell [4], Harmsen [5] and Ralyté et al. [6]. 
Ralyté et al. [6] present three strategies, Assembly-based, Extension-based and 
Paradigm-based with different points of departures. MC takes its starting point in one 
specific systems engineering method (SEM), a base method, which is tailored to fit 
the needs of a specific project. This seems valid since most practitians rarely are 
familiar with more than one method [7]. Hence, the Extension-based strategy is the 
strategy that shares most characteristics with MC. However, this strategy, at least as 
presented in Ralyté et al. [6], has certain limitations. As the label of this strategy 
suggests it focuses on the extension of SEMs. However, extension is only one 
possibility when dealing with MC. In many situations it is equally important to 
restrict the base method when transforming it into a situational SEM [2].  

The need to support restriction, addition as well as exchange operators is essential 
based on the three scenarios that can be found when discussing MC [8]:  
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(a) Selecting parts from the base method based on their articulated goals. 
(b) Integrating parts from other SEMs when relevant alternatives are miss-

ing in the base method (i.e. when the method engineer’s intentions can-
not be realized through application of the base method alone). 

(c) Developing new parts in cases when (b) is not applicable. 
 

Consequently, a toolbox is needed to support a method engineer who has the task 
of achieving more agility in a base method. In order to facilitate the three scenarios 
above, each SEM should be possible to represent in modules, which are possible to 
omit, add, or exchange. Such a toolbox must at the same time take advantage of the 
stability, which exists in the usage of a base method as the starting point for configu-
ration work. Concretely, such a toolbox is about a conceptual framework, a meta-
method and tool support for MC. 

Röstlinger and Goldkuhl [9] present a component based view on SEMs, with an in-
tention of combining flexibility with stability. The basic idea with method compo-
nents is to use a rather high layer of abstraction and structure the component’s content 
based on internal dependencies. Thus, such a construct would ease the method engi-
neer’s burden of details and enable the possibility to balance precision and cost. How-
ever, the full potential of the described concept is not explored and no advice is given 
regarding how this construct can be operationalized in tool-support or in meta-
methods for MC of SEMs. This leads to a need for useful conceptual constructs to 
facilitate the method engineer’s task of configuring, customising and adapting meth-
ods as well as the task of communicating the results. Methods as such reflect rational-
ity as they prescribe social action founded in arguments, perceptions, and target states 
[10]. Subsequently we propose method components founded in theories on method 
rationale [11, 12] in order to render the possibilities to achieve situations where ra-
tionality resonance [13] can occur. These are situations where method users fully 
understand the method’s inherent rationale in relation to their own rationale and the 
current situation. However modeling a SEM’s rationale is a non-trivial task as dis-
cussed in Ågerfalk and Wistrand [14] who conclude that a framework with a suitable 
balance of precision and cost is needed. In this paper our ambition is to give method 
engineers, working with a single base method, a simplified, useful construct, which 
can help them to hide irrelevant details when performing MC work based on a SEM’s 
rationale and strike a balance between precision and cost.  

The paper is organized in five sections. The following section is a discussion about 
our research method and how the method component construct is empirically 
grounded. The third section presents the idea of method components, and introduces 
two views of the construct. The method component construct is then used in an illus-
trative example in section four. The last part contains a conclusion and implications 
on further research. 

2   Research Method 

The process of developing the method component construct can be characterized as 
action research following the recommendations of Baskerville and Wood-Harper [15]. 
This research strategy captures the possibility to involve competent practitioners in 
the design efforts and the elaboration of our conceptual construct as well as actual 
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MC work. Apart from the actual development of the method component construct, 
much of our attention has been given to different SEMs. We have treated them as an 
empirical base and used them intensively during the gradual refinement of the method 
component concept. During this process we have performed tests on SEMs in two 
different industrial settings and used the feedback as input for redesign. We have 
chosen RUP as the primary base method for two reasons: its domination in market 
share among off-the-shelf methods and the fact that it can be called a rigorous SEM.  

Data has been collected through the use of field notes and voice recordings from 
workshops over a period of two years and range from observations of method con-
figuration work to the development of a meta method for method configuration. The 
analytical development work has been carried out within two different but overlap-
ping intellectual spheres: an academic sphere and an industrial sphere. These two 
spheres overlap in a space of conceptualization and interpretation, shared by the prac-
titioners and academic researchers involved in an ambition to create constructive 
solutions [16].  

3   Method Components 

Every design has its advantages and drawbacks, and since the method component is a 
design, evaluation criteria are central. During the empirical work with the method 
component construct we have elicited five criteria together with the three scenarios 
for MC. Our criteria are empirically grounded in a method engineer’s needs. 

Furthermore, the support of MC work could be formalized to different extents 
ranging from general guidelines, meta methods, to Computer Aided Method Engi-
neering (CAME) support. The latter is of vital importance when considering that the 
industrial sphere does not adapt new methods or constructs to a large extent because 
vital tool support is often missing [17]. Even with a meta method for MC, it is still a 
challenging task to perform MC, and tool support is often required. Since the method 
component construct is founded in a vision to construct tool support for method con-
figuration it has to fit into future implementation constraints, and this constitutes a 
sixth criterion.  

The six criteria that have been important beacons when designing the method com-
ponent concept are: 
 

• Self-contained: It must be possible to treat the method component as a self-
contained part of a SEM with regard to the guidelines that describe the deliverable 
and the process of producing such a deliverable. This way a method component 
can be modeled out from a rigorous base method or act as a building block when 
constructing new methods or during method integration. 

• Internal consistency and coherency: The method component must be perceivable 
as an internally consistent and coherent entity. Another way to put it is to say that 
the construct should be stable over time and without lose ends. As a result the 
method component will be perceivable as meaningful. The principle is an ambition 
to create congruence amongst method components and homogeneity in SEMs. 
Otherwise the scenarios could result in fragmentation of the situational SEM. 

• Rationality: Actions are performed and prescribed for reasons. Thus a method 
component must have an identified target state, a purpose for its existence. We 
term this the internal goal achievement of the method component.  
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• Connectivity: To support our scenarios the method components must be possible to 
connect with each other. Each method component, selected as part of the situ-
ational SEM, should contribute to a chain of goal achievements adding to the over-
all goal of the specific project. Thus each method component has to share its re-
sults through an interface. We choose to view this aspect as the method 
component’s external goal achievement. 

• Applicability: It should be possible to map the method component construct onto 
any existing SEM in order to truly support each of our three scenarios. 

• Implementability: The construct should be possible to implement in a CAME-tool 
for method configuration. Thus the constructed interface between method compo-
nents has to be standardized and possible to extend in order to support the need for 
different versions of interface specifications. Since we focus on how to improve 
the method component as a conceptual construct it is not within the scope of this 
paper to show how this improved method component neither can nor should be 
implemented in a CAME-tool. 

3.1   Two Views of a Method Component 

In order to incorporate the criteria discussed in the previous sections, we choose the 
following working definition of a method component: 
 
Definition 1: A Method Component is a self-contained part of a system engineering 
method expressing the process of transforming one or several artifacts into a defined 
target artifact and the rationale for such a transformation. 
 
Based on the self-contained and the connectivity criteria we propose two conceptual 
views of method components in order to express the rationale of SEMs. Firstly, we 
elaborate on a detailed view of the method component concept called the internal 
view. Secondly, we discuss how this internal view can be used for hiding details dur-
ing MC work and aligning with the thought of the black-box which is central for the 
component concept. This second view we term the external view. The meta models 
are represented using UML [18]. 

3.1.1   The Internal View 
Our first conceptual model, in Fig. 1. The Method Component Construct  (The Inter-
nal View), directly corresponds to the suggested self-contained criterion. It addresses 
what a method engineer needs to know about a method component to regard it as 
independent, which is important for all three MC scenarios in order to facilitate a 
coherent suppression or extension of method components. This view is generated 
through application of a goal intrinsic perspective, i.e. by only focusing on the hands-
on results produced when following actions in order to produce a certain artifact to 
fulfill certain goals.  

Each method component consists of method elements and their goals, which are 
anchored in the values of the method creator. A method element in turn is an abstrac-
tion of the constituents of a method. Several definitions of the concept of method can 
be found [e.g. 19, 20, 21], and there seems to be a common understanding about at 
least three interrelated parts: actions, concepts, and notation. Each action tells project 



Method Components – Rationale Revealed      193 

members what tasks to perform during a project. During these actions a set of con-
cepts is needed to describe the project’s problem domain, a domain that is captured 
and represented using notation. Accordingly, these are central when representing 
SEMs as method components (the applicability criterion) and are therefore found as 
specializations of the method element concept. 

However, a SEM consists of both a product and a process model [5]. Actions are 
the central constituents of the process model, but their results are found as artifacts in 
the product model. Artifacts are both inputs and as outputs from actions in the SEMs; 
hence the concept of artifacts plays an equally important role in our method compo-
nent construct as actions. Furthermore, project members who have different roles 
during the project carry out these actions and produce these artifacts. Therefore, the 
actor role concept is the fifth method element we have identified. 
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Fig. 1. The Method Component Construct  (The Internal View) 
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The method elements are anchored in the method creator’s value base through the 
use of goals. Accordingly, each method element has at least one goal, which contrib-
utes to the component goal rationale. Furthermore, the sub-rationales of the method 
elements can be related to each other in hierarchies. In Figure 1. it is referred to as the 
internal goal achievement of a method component. 

3.1.2   The External View 
The proposed criterion of connectivity is deliberately not addressed in the model 
above. The purpose of that model is to illustrate how one single method component 
expresses its rationale needed somewhere in a development process. Connectivity, on 
the other hand, addresses issues concerning how method components are related to 
each other in a development situation. Figure 2 illustrates how the method component 
construct should be perceived when considering them being parts of a SEM and hence 
responding to the criterion of connectivity. Through the external view we focus on 
how a specific method component contributes to a chain of goal achievements, shar-
ing its rationale through an interface and adding to the overall goal of a specific de-
velopment situation. A situational SEM is an aggregate of selected method compo-
nents from a SEM, which contribute to the overall goal of a project. 
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Fig. 2. The Method Component Construct  (The External View) 

Hence it is desirable to eliminate any goal contradictions that might exist in a set of 
method components that constitute a SEM. 

Both the internal and the external views are possible starting points for addressing 
issues raised by MC-scenario (a), selecting method components from the base method 
based on their articulated goals, and (b) integrating method components from other 
SEMs when relevant alternatives are missing in the base method (i.e. when the 
method engineer’s intentions cannot be realized through application of the base 
method alone). Ultimately it depends on the method engineer’s prior knowledge and 
understanding of the base method and its method component’s rationale. Our empiri-
cal observations indicate that the line of argumentation of the skilled method engi-
neer, performing MC, has its foundation in the external view and the SEM’s product 
model, i.e. its artifacts. Only MC-scenario (c) constructing new method components 
in cases when (b) is not applicable, demands that attention is given to the internal 
view since a newly constructed method component must respond to the criteria out-
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lined above. This implies that the construction process should yield an independent, 
internally consistent and coherent method component, expressing the overall goal of 
the method component. MC-scenario (c) also implies that attention will be given to 
the external view since the new method component ultimately was created to be in-
corporated in a base method. 

3.1.3   The Interface and Content of a Method Component 
The component concept as such has connotations. The reusable aspect is one, which 
we have addressed when discussing method components as self-contained. 
Encapsulation or black-box are aspects that exist in the same domain, emphasizing the 
importance of information hiding [22]. How a task is executed is not interesting for an 
external viewer of a component. A user of a component is primarily interested in the 
results offered by the component and the required inputs needed to achieve these 
results. 

A method component construct could have the same effect on MC work, if we 
emulate encapsulation. The black-box feeling could be created through transforming 
the interface and content concepts for the SEM domain. Based on our conceptual 
model (see Figure 1), discussed in the previous section, the results are expressed 
through the method component’s deliverable. Furthermore, the method component’s 
requirements can be expressed through its input artifacts. Thus we choose to define a 
method component’s interface as the method component’s overall goal and artifacts. 
The latter are classified as prerequisite (input) or outcome (deliverable). Our use of 
the term prerequisite should not be interpreted as strict prerequisites, that is a must. 
We treat methods as heuristic procedures or heurithms [23] and consequently prereq-
uisites should be treated as recommended inputs. However, a method component 
needs to have at least one input. Otherwise, the method component will not have any 
meaningful input if it is not a method component that starts a new focal area which is 
later intertwined with the results from other method components. 

The content part of a method component contains the remaining method elements 
presented in our detailed conceptual model (see Fig. 1. The Method Component Con-
struct  (The Internal View)): action, actor role, concept and notation. These four types 
of elements are only interesting when the method engineer already has chosen the 
method component according to MC-scenario (a) or (b), or during the construction of 
a new method component (MC-scenario (c)). For example, when suppressing a 
method component during MC (MC-scenario (a)), only the overall goal and the out-
come are in focus for the analysis.  

4   Application of the Method Component 

The applicability criterion can only be evaluated during usage of the method compo-
nent construct. An extensive coverage of different SEMs falls outside the scope of 
this paper. As an example we have chosen to apply the method component on the 
RUP, since it fulfils the criteria for a rigorous standard SEM. In the example below 
we have used the method component construct to elicit a meaningful reusable asset 
from the RUP. We have focused on creating a Business Use Case Model Component 
and one can argue that the choice is somewhat arbitrary. However, the importance lies 
in that this application is performed on a rigorous SEM, which means that the method 
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elements are intertwined with each other and have to be separated for clarity. Fur-
thermore, we illustrate the external view through an additional example where the 
connection between the Business Use Case Model Component and a Business Use 
Case Component is addressed. The latter component is only illustrated through its 
interface. 

4.1   The Business Use Case Model Component 

The presentation of the Business Use Case Model Component is structured into two 
sections. In the first section we discuss the method component’s interface and in the 
second we present the method component’s remaining content that is not part of the 
interface. Thus we use the notion of the black-box where a method engineer could 
concentrate on the interface during method configuration.  

4.1.1   The Business Use Case Model Component Interface 
The list in Table 1 is structured in two columns, the first contains the artifacts, and the 
second the artifacts’ roles in the method component. As discussed in Section 3.1.3 an 
artifact can act either as prerequisite or outcome. The point of departure for our analy-
sis is the method component’s outcome. Only one artifact is found as outcome, which 
follows from our view on a meaningful part of a SEM (see Section 3.1.1). In order to 
deliver this outcome the Business Use Case Model Component has six prerequisites: 
Business Modeling Guidelines, Stakeholder Requests, Glossary, Vision, Business 
Actor, and Business Use Case. 

Table 1. Method Component Interface: Artifact List 

Artifact Artifact Role 
Business Modeling Guidelines Prerequisite 
Stakeholder Requests Prerequisite 
Glossary Prerequisite 
Vision Prerequisite 
Business Actor Prerequisite 
Business Use Case Prerequisite 
Business Use Case Model Outcome 
 
The method component’s rationale is the range of goals specified in the method 

component. Goals constitute a complex structure and can be identified or recon-
structed for each method element. We choose to focus on the goals related to the de-
liverable, to illustrate the goals of the method component’s outcome. Table 2 contains 
two columns; the left contains the identification numbers of the goals, and the right 
the goal descriptions themselves. We have identified three goals for the resulting 
artifact of the Business Use Case Model Component by tracing the goal rationale for 
that particular method element. Furthermore, we have summarized these goals into an 
overall goal that is used for the method component. The business use case model is 
used to understand the business context for the future information system, to identify 
which tasks in the business context are appropriate to automate, and is essential for 
planning and following up activities in the project. The values behind these goals 
have deliberately been left out in order to achieve an acceptable balance between 
precision and cost [14]. 
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Table 2. Method Component Interface: Goal List 

Goal Number Goal Description 
(0) Overall To agree upon the business context in order to plan and follow 

up subsequent software development 
1 To agree that you understand the business context before you 

continue developing the system 
2 To identify architecturally significant behavior that should be 

automated  
3 To plan and follow up on the business modeling effort and 

subsequent software development 

4.1.2   The Business Use Case Model Component Content 
The remaining content of the method component contains the actions needed to ac-
complish the deliverable of the method component. Furthermore we find the actor 
roles who carry out these actions in this part of the method component description. In 
our Business Use Case Model Component, we find two activities in the RUP that 
have the business use case model artifact as a deliverable. These two activities are 
Find Business Actors and Use Cases and Structure the Business Use-Case Model. 
When working with a rigorous SEM the self-contained criterion is non-trivial to ap-
ply. The two activities we discuss have several deliverables, and that is not in line 
with our specification of a method component having only one. Thus, we have elic-
ited which steps of the activities that are related to the method component’s outcome.  

Table 3 illustrates the result from our analysis. The table is split into two columns; 
the left contains activities gathered from the RUP, and the right contains the chosen 
steps that are related to the method component’s outcome. The activity Find Business 
Actors and Use Cases have nine steps in the original method description. From this 
set we have chosen a smaller set of five steps that are suggested as necessary to build 
a business use case model and a sixth step where a business use case model is evalu-
ated. Thus this subset is based on the goal rationale of these actions and whether or 
not the goals of these actions contribute to the goals of the output artifact, that is the 
overall goal of the method component. 

The second activity, Structure the Business Use-Case Model, contains five steps, 
which is equal to the number of steps prescribed in the RUP. These steps are not 
atomic with regard to their deliverables, since their results are reworked artifacts of 
the business use case model, the business actors and the business use cases. The solu-
tion is to let these steps reoccur in the consequential Business Actor Component and 
the Business Use Case Component. Accordingly these steps will be considered as 
parts of all three components, otherwise it is not possible to consider them independ-
ent. This is a trade-off between the redundancy problem and the problem of a self-
contained method component. 

The artifacts found in the method component’s interface decide which set of con-
cepts and notation to use. Hence it is possible to elaborate a list of concepts and be-
longing notation that are possible to apply during use of the method component. The 
business use case concept in the RUP is one example, and it is stereotyped using 
UML notation. This concept is important in the business use case artifact as well as in 
the business use case model artifact. 
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Table 3. Method Component Execution: Actions 

Action Step 
Find Business Actors and Use Cases Develop an Outline of the Workflow of 

Business Use Cases 
 Describe How Business Actors and Use 

Cases Interact 
 Package Business Use-Cases and Actors 
 Present the Business Use-Case Model in 

Use-Case Diagrams 
 Develop a Survey of the Business Use-Case 

Model 
 Evaluate Your Results 
Structure the Business Use-Case Model Establish Include-Relationships Between 

Business Use Cases 
 Establish Extend-Relationships Between 

Business Use Cases 
 Establish Generalizations Between Business 

Use Cases 
 Establish Generalizations Between Business 

Actors 
 Evaluate Your Results 

 
Finally, we have to consider the actor role associated with this method component. 

According to the RUP the Business-Process Analyst is responsible for the Business 
Use Case Model and should therefore be included in the method component. Fur-
thermore, we can identify two stakeholders, customer and end user that are important 
during work with the method component’s outcome. Consequently, they are included 
in the Business Use Case Model Component’s content part. 

4.2   Connection of Method Components 

Connecting method components concerns the external view of the method component 
construct. We have chosen to illustrate the usage of the method component with MC-
scenario (a), discussed in section 4.1. Thus a demarcated external view of two method 
components in the RUP is found in Fig. 3 below. The method components are illus-
trated, exposing their interfaces. To the left we find the Business Use Case Compo-
nent and to the right the Business Use Case Model Component. The latter takes the 
deliverable from the former as input (the figure is simplified since the Business Use 
Case Model Component takes several other deliverables as input, see Table 1). Fur-
thermore, to complete the interface we present the overall goal of each component. 

Consider a development situation where the business context as a problem domain 
is straightforward. A method engineer in such a situation might find the overall goal 
expressed by the business use case model of lesser or no importance since the goal is 
already fulfilled (an agreement about the business context has already been made). 
Subsequently, the Business Use Case Model Component is suppressed from the situ-
ational SEM. This means that the steps elicited in Table 3 will not be part of the situ-
ational SEM if they are not found in any other used method components. For exam-
ple, the step Develop a Survey of the Business Use Case Model will not be 
performed. 
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Fig. 3. Two Method Components from the External View 

In an opposite, complex, development situation the Business Use Case Model 
Component might be found important. In such a situation it might not be possible to 
grasp the business’ intended function without such a model. Since the Business Use 
Case Model Component has the artifact Business Use Case as a prerequisite the Busi-
ness Use Case Component should not be suppressed. Such a MC action would mean 
breaking the prerequisite of the Business Use Case Model Component, and in this 
case a prerequisite that is considered important for producing the Business Use Case 
Model. 

5   Conclusions and Implications for Future Research 

In this paper we have presented the method component concept. It has been proven 
useful to balance precision and cost when performing method configuration (MC) 
work based on a systems engineering method’s (SEM) rationale. This construct is 
founded in three identified MC-scenarios for method configuration and empirical 
results in two different settings. Furthermore during the empirical work with the 
method component construct we have elicited six criteria for this design. These are: 
self-contained, internal consistency and coherency, rationality, connectivity, applica-
bility, and implementability. 

We have presented how these criteria have been incorporated in the design of a 
construct that eases the burden of method engineers during MC work. The self-
contained and connectivity criteria have shaped the construct into two views: the 
internal view and the external view of a method component. The former focuses on 
what makes the method component self-contained and operationalized through a set 
of method elements and their goals. These elements are based on both the product and 
the process model of the method concept, in order to satisfy the need to describe both 
the deliverable of a demarcated part of a SEM and the guidelines to produce this de-
liverable. The selection of method element types is anchored in common definitions 
of the method construct. The external view has proved useful when focusing on how a 
method component’s deliverable can contribute to a development process as a whole, 
without discussing its details. Furthermore, the rationale criterion is operationalized as 
the method component’s contribution to goal achievement in the external view; by 
focusing on the overall goal of a method component, the method engineers can esti-
mate whether a specific method component can deliver what is needed or desired. 
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Furthermore, through the rationale dimension of SEMs we can align with the line of 
thought of skilled method engineers working with rigorous SEMs such as the Rational 
Unified Process (RUP). It was not within the scope of this paper to exhaustively ad-
dress the applicability criterion, however some applicability of these ideas was tested 
in a small example using a Business Use Case Model Component from the RUP. 

In this paper we have not explicitly discussed the sixth criterion, implementability, 
which we identified during our empirical work with the method component construct. 
Of course, this paper could be seen as one step along the path of developing a tool 
support for MC. On this path the conceptual construct is part of the specification for 
such a tool. This is one reason why we have modeled the method component con-
struct using UML class diagrams. When considering a CAME-tool supporting MC 
based on the SEM’s rationale we can use the two views to hide the content of method 
components. Thus the method engineer can focus on a SEM’s rationale in the external 
view, which would yield a comprehensible picture of the situation without cluttering 
it with details. Development and testing of this tool is currently underway. 
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