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Abstract: Work systems are complex artifacts that address the concerns of a large
and diverse group of stakeholders. These concerns must be reflected in the models
which are created as used in the development process. Current work systems
engineering methods assume that concerns are more or less mutually independent
and can be addressed sequentially. We argue - in analogy to other engineering
disciplines - that this assumption is too restrictive. To facilitate the creation of
models that simultaneously express multiple stakeholder concerns, we propose an
approach which systematically elicits the stakeholder concerns, and derive a
customized meta model from these concerns. We also show how this approach has
been applied in an industrial case study, and propose a set of extensions to the
method engineering meta model that allow method engineers to include
stakeholder concerns in work system design methods.

1 Introduction

Models play a pivotal role in information systems and work systems' engineering:
Among other purposes, models of the system under construction serve as a blueprint for
its implementation, to reason about its prospective properties, to structure its
development process, to decompose the system into mutually independent sub problems
and to communicate it among the various stakeholders in the development process.

Like almost any engineered artifact, work systems are inherently complex and must
address the concerns of a large and diverse group of stakeholders. These include
participants in the design and implementation process of the work system as well as
stakeholders concerned with the properties of the work system to be implemented. The
models of the work system created throughout its development process must adequately

! Following the argumentation of Alter, we prefer the term work system (WS) over the more specific term
information system (IS). A work system is defined as “a system in which human participants and/or machines
perform work using information, technology, and other resources to produce products and/or services for
internal or external customers” [Al06b].. Information systems can thus be seen as a specific subtype of work
systems [Al03], [Al06a].. Therefore, throughout this paper we refer to the results of the design process as work
systems.
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reflect the concerns of these various stakeholders. The applied modeling concepts must
appropriately express these concerns.

Most approaches in information systems and work systems engineering put concerns on
the same level with process phases and the artifacts created within these phases. This
reflects the assumption that concerns are more or less mutually independent and can thus
be addressed one by one in sequential order (e.g. [FS95, Sc0l, Wi03]). Sutton and
Rouvellou [SRO1] argue that this view is too restrictive because most concerns cut
across process phases and the corresponding artifact types. Although this observation has
been made for the domain of software engineering, it seems to be reasonable to assume
that it holds true for the even broader domain of work systems engineering.

Meta models define the modeling concepts that can be used to describe models
[KLCO0S5]. Meta models can thus be seen as models of modeling languages [Fa05] and
“the task of creating a meta model is the task of creating a language that is capable to
describe the relevant aspects of a subject under consideration that are of interest for the
future users of the created models” [H607].

To summarize: Innovative engineering approaches will address increasingly complex
artifacts (work systems instead of information systems) by means of models that
simultaneously express multiple crosscutting stakeholder concerns. Consequently, also
the applied modeling concepts and meta models will be more complex and should be
constructed systematically. Though a large theoretical foundation is available in the area
of conceptual modeling and language construction (e.g. [BP06, LSS94, Mo05, STW03,
We03, WWO02]), only little work has been done to address the systematic construction of
meta models that explicitly and comprehensibly represent the concerns of the various
stakeholders.

In this paper we propose a systematic and applicable approach to elicit the concerns and
the information needs from all stakeholders of a work system and to derive a customized
meta model from these concerns and needs. Our approach incorporates and complements
existing approaches and insights from the available theoretical body of knowledge. It has
been applied and iteratively refined in case studies with industry partners.

The paper is structured as follows: Sections 2 and 3 discuss key concepts that lead to
requirements or solution ideas for our approach. Section 4 summarizes the requirements
for viewpoint-based work systems engineering. Section 5 presents our approach to meta
model engineering. Section 6 discusses how our approach can be integrated into the
method engineering meta model, and section 7 briefly describes an industrial application
of the proposed approach.

2 Models, Meta Models, Stakeholders, Concerns, and Viewpoints

According to Stachowiak [St73], a model possesses three essential properties: the
representation property (a model represents an original, e.g. the work system under
consideration), the reduction property (a model represents a relevant subset of all
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possible properties of the original), and the pragmatic property (a model serves a
purpose). Although many possible modeling purposes have been discussed, three main
categories can be identified (cf. [LHM95]):

(1) Documentation and communication (here: to document the work system as-is and to
communicate it among the stakeholders)

(2) Analysis and explanation (here: to analyze how the work system performs with
respect to certain concerns and to identify strategies how it may be improved)

(3) Design (here: to prescribe a to-be blueprint of the work system).

A model is created by a modeler and interpreted by one or more users with respect to a
certain purpose [Le04]. As modelers and users of a model are not necessarily identical, it
is important to ensure that both parties are able to understand the model.

Models conform” to meta models. Meta models define the modeling concepts that can be
used to describe models [KLCO05]. A meta model is thus a model of a modeling language
[Fa05]. As a meta model itself is a model, it may conform to a meta meta model. Though
in this way a hierarchy of models and meta models can be carried to the n™ level, in
practice the definition of the meta meta model is usually reflexive [H507].

According to Harel and Rumpe [HRO00], a modeling language has syntax (defining the
notational aspects) and semantics (defining the meaning). Additionally Kiihn introduces
the notation as explicit representation of the language elements [Kii04]. In this view a
meta model defines the abstract syntax of a modeling language (i.e. the modeling
constructs and valid ways to combine them [H607]), while the notation defines the
concrete syntax [Di03].

As mentioned before, work systems are inherently complex and must address the
concerns of a large and diverse group of stakeholders. These include systems architects,
project managers, sponsors, implementers, and change agents who are participants of the
design and implementation process, as well as customers, employees, managers, system
operators, outsourcing partners, or the workers’ council which are stakeholders
concerned with the properties of the implemented work system’. Catalogs of — mostly
technical — concerns have been published for software and information systems
engineering (cf. [A100, Ba04, CE00]). These include quality concerns like security (cf.
[CE00]) or system performance (cf. [Al00]) as well as design related concerns like the
structure and representation of data (cf. [CE00]). In the context of work systems
engineering, also strategic and organizational concerns like business service realization
and business process efficiency should be considered (cf. [Do04]). Based on the
definition suggested by Sutton and Rouvellou [SR0O1] we define a concern as a matter of
interest in a work system. Accordingly, a stakeholder is defined as a person or an
organization that has a concern in a work system.

2 We agree with Bézivin [Be05]. and Favre [Fa05] who argue that the term conforms to should be preferred
over instance of.
? This distinction is similar to the distinction between design time and run time concerns of a software system.
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The models of the work system must adequately reflect the concerns of the various
stakeholders. The stakeholders’ concerns and needs impact models of the work system in
two ways: First, syntax and notation of the modeling language must be appropriate for
the stakeholders’ educational background (internal quality). This is for example relevant
if employees with a business background must be able to interpret a procedural model of
the work system.

Second, the design of the work system itself (i.e. the model content) must address the
requirements of stakeholders to ensure that the work systems implemented on the basis
of the models satisfies their requirements (external quality). This is for example the case
if stakeholders responsible for the security of a work system need to ensure that
appropriate technical mechanism (e.g. firewalls, encrypted network connections) or
appropriate organizational mechanisms (e.g. policies to have transactions reviewed by a
second set of eyes) are in place. In the latter case, the modeling language must also
provide appropriate modeling constructs to express the design decisions made to address
the stakeholders’ concerns. The distinction between internal and external quality
originates from the ISO/IEC 9126 standard [ISO01] and has been adopted to evaluate the
quality of conceptual models (cf. [Mo05]).

In software engineering and requirements engineering the concept of viewpoints has
been discussed since the early 1990s (cf. [Fi92, KS92, Nu94]) to simultaneously
consider multiple concerns in system description and design [Do04]. The IEEE-1471
standard for architecture description [IEE00] contains the most prominent conception of
viewpoints. Despite all differences between the various notions of viewpoints that have
been published, most authors agree that a viewpoint describes appropriate modeling
machinery (e.g., a modeling language and/or a modeling method) to capture one or more
related concerns about a system. The viewpoint definition most suited for the purpose of
this paper has been given by Bayer [Ba04]: “A viewpoint covers a number of concerns
and defines the information associated with the concern in the metamodel.” In our
approach viewpoints are a major concept to structure the stakeholders’ requirements and
to derive meta model fragments which satisfy these requirements.

3 Methods and Situational Method Engineering

The generic structure of development processes is codified in methods. Brinkkemper
defines a method as “[...] an approach to perform a systems development project, based
on a specific way of thinking, consisting of directions and rules, structured in a
systematic way in development activities with corresponding development product”
[Br96]. The discipline of method engineering (ME) is concerned with the design, the
construction, and the adaption of methods. Though most method concepts discussed in
the ME discipline aim at engineering and transforming information systems [TA03], the
concept of a method can also be applied at the scope of work systems [Ba05].

Based on a review of approaches to method implementation and method construction,

Heym [He93] and Gutzwiller [Gu94] identified five constituent elements of methods:
design activities, documents specifying design results, roles, techniques, and the meta
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model of the method. Braun et al. [Br05] validated this set of concepts for the
description of generic methods by analyzing twelve scientific publications in the domain
of method engineering . Thus, these five elements of work system design methods can be
seen as a “core” method engineering meta model (unshaded entities in figure 4). As
indicated by the method engineering meta model, design results conform to the meta
model, which is an integral component of a method.

Recent research in method engineering has stressed the fact that methods are generic
artifacts and must be adapted to the specific project type and context factors at hand
[Br96, Ha97]. [Bu07] differentiates between the “project type” (defined in terms of the
initial situation and the project goals to be achieved) and the “context” (defined in terms
of environmental factors that may impact the project execution) and proposes an
extension to the core method engineering meta model by adding the concepts “context”,
and “project type”. A “situation” is a combination of certain contexts and certain project
types. A “method fragment” is a generalized concept for design activities and techniques
and can be adapted to a specific situation by means of “adaption mechanisms”. Figure 4
includes these extension concepts as entities shaded in dark grey.

As entire work systems are rarely designed from scratch, methods are usually applied in
transformation projects (cf. [Bu07]). This raises the need to differentiate various states of
the work system (e.g., as-is vs. to-be). It should be noted that as-is and to-be models of
the work system may not only differ regarding represented content, but also regarding
modeling concepts applied - and thus regarding the underlying meta model. This is
typically the case if the transformation project applies a new paradigm to structure the
work system. E.g., new paradigms are applied when moving from an application-
oriented IT landscape to a service-oriented IT landscape, or from a hierarchical
organizational structure to a matrix-oriented organizational structure.

4 Goals for an Approach to Meta Model Engineering

From the description of key concepts in sections 2 and 3, the following key requirement
categories for systematical, viewpoint-based work systems engineering can be derived:

(1) The fact that meta models are constructed as integral parts of work system design
methods must be reflected.

(2) The concerns and information needs of both participants in the work system
construction process as well as stakeholders concerned with the properties of the
work system must be considered.

(3) The approach must be independent of a specific meta meta model and thus
independent of a specific modeling technique (cf. section 5).

(4) As an engineering approach it should facilitate reuse of meta models, provide a
design rationale for modeling decisions, and address the need to adapt meta models
to specific project types and to specific context factors.
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5 A Systematic Approach to Meta Model Engineering

The purpose of our approach is to systematically elicit the concerns and the information
needs from all stakeholders of a work system and to derive a meta model from these
concerns and needs. Since our approach intends to be independent of specific meta
modeling methodologies and meta meta models (cf. section 4, goal 3), we construct our
engineering approach around any epistemologically valid meta modeling technique* that
supports modeling and integration of meta models. Researchers have proposed meta
modeling techniques based on the ER Model [NKF93, STM88], Attribute Grammars
[Ka89, S095], Predicate Logic [NKF93], the object-oriented modeling approach [Ju00,
Kii03] or other approaches [Aj96] (cf. [BSH99]).

The basic idea of our approach is to partition the complete set of modeling requirements
into viewpoints, to develop a meta model fragment for each viewpoint, and to integrate
the meta model fragments into a comprehensive meta model. By that means, our
approach implements three engineering principles: First, the complex modeling problem
is partitioned into less complex and mutually independent sub problems (divide and
conquer). Second, the meta model fragments describe encapsulated solutions, which can
be reused in similar situations. Third, the purpose of meta model elements can be traced
back to the modeling requirements.

Consequently, the proposed approach consists of three main steps: “Requirements
Elicitation”, “Meta Model Fragment Selection or Design”, and “Meta Model Fragment
Integration”. We add two auxiliary steps:” Identification of Relevant Concerns” (to gain
an overview of all concerns to be addressed) and “Viewpoint Relationship Overview” (to
check the set of viewpoint for completeness and consistency).

4 Similarly to software engineering methods that are typically independent of specific programming languages.
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Figure 1: Viewpoint-based Meta Model Engineering — Overview

Figure 1 illustrates the process steps and documents of the proposed approach. Steps 2
and 4 are performed for each viewpoint. Thus, in a modeling project the steps can either
be performed in sequential order if the scope of the meta model or the criteria to partition
the requirements in viewpoints are unclear at the beginning, or the steps can be
performed iteratively for each viewpoint. Our approach addresses two general
application scenarios:

(1) The initial definition of reusable viewpoint as part of a new method development
project: In this case the desired degree of generality (i.e. the project types and the
context factors for which the viewpoints should be applicable) must be considered.

(2) The application of viewpoints in a concrete project: In this case the selection and
integration of existing meta model fragments are the main activities.

The modeling projects we conducted with industry partners revealed aspects of both
scenarios: For some concerns it was possible to reuse pre-defined meta model fragments,
while for other concerns new meta model fragments had to be created.

The five steps of the proposed approach are specified in detail as follows:

Step 1: Identification of Relevant Concerns

The goal of step 1 is to assemble a broad list of relevant concerns form a large and
diverse group of stakeholders. A reference list of concerns can be used as a starting point
(e.g. [Al00, CE0O0]). The set of concerns however should be specific for the project type
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and the context factors at hand. Ideally this activity is performed within a workshop
where all important stakeholders are present (or at least represented).

Why will the object
be modeled?
(1) documentation

Which parts of the ?gdaigﬂgsg'ﬁzt'°n’ \Which concerm wil Which stakeholder In which situation
work system will be explanation be modeled? perspective will be (project types and
modeled? (3) design : taken? context factors)?
— —
N N N
Object Purpose Concern Stakeholder Situation
1. Representation of the Object As-Is 2. Representation of the Object To-Be
-
How can the object as-is be How can the object to-be be
modeled? (incl. example modeled? (incl. example
models) models)
3. Modelers and Information Sources 4. Model Users and Information Targets
Who will create the models? Who will interpret the models?
On the basis of which How will the information be
information sources? used?
5. Design Strategies 6. Compatible Approaches
S N
Which design decisions may To which approaches, standards,
impact the concern in a and frameworks should the model
positive or a negative way? be comaptible?

Figure 2: Viewpoint Requirements Template (VRT)

Step 2: Requirements Elicitation

The technique applied in this step is adapted from the Goal-Question-Metric (GQM)
Method [SB99], an approach to systematically derive situational metrics from questions
that are in turn derived from stakeholder goals: In structured interviews with the
individual stakeholders, each concern identified in step 1 is refined on the basis of the
viewpoint requirements template (VRT) shown in figure 2 (a tailored version of the goal
template provided by the GQM method). Related concerns may be refined together in
one VRT. The VRT consists of a viewpoint goal and six additional elements to be filled
in by the stakeholder. The viewpoint goal can be paraphrased: “Represent the OBJECT
to {document and communicate or analyze and explain or design} the CONCERN from
the perspective of STAKEHOLDER in SITUATION.” (cf. [SB99])

Next, specific questions are derived on the basis of the viewpoint goal: What questions
should the model answer to achieve the viewpoint goal? These questions represent
requirements regarding the information content of the models and thus the modeling
concepts included in the meta model fragment.
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Step 3: Viewpoint Relationship Overview

This step is optional but may be useful to gain a model-centric overview of the method
under construction and to check the information gathered in the different VRTs for
correctness, completeness, and consistency. One overall viewpoint relationship diagram
is created that summarizes the information about the relationships of the different
viewpoints; Figure 3 illustrates the available vocabulary: “model/document type”,
“modeler/model user”, “stakeholder”, “information source/target” as well as the
relationships “manual transformation”, “automated transformation” (each either between
two model/document types or a document/model type and an information source/target),
and “association” (between stakeholder and model/document type, modeler/model user
and model/document type). Figure 6 shows an example of a model relationship diagram.

Manual
Transformation
_—
Model / Information
Document Source / Automated
& T f ti Association
Type (Concern)  (Concern) Target ranstormation _ ‘ssocidtion
Modeler/  Stakeholder

Model User

Figure 3: Viewpoint Relationship Diagram (Legend)

Step 4: Meta Model Fragment Selection or Design

In this step the individual viewpoint specifications are complemented by adding an
appropriate meta model fragment. The meta model fragment can either be designed from
scratch or selected from a viewpoint catalogue. The meta model fragment must be
validated against its requirements by answering the questions derived in step 2.

To design the meta model fragment from scratch, an appropriate modeling technique
should be applied. As our approach intends to be independent of specific modeling
techniques and meta meta models (see above), we only specify the following constraints:

(1) The meta model must be minimal, i.e. only contain elements that are motivated by
the information needs specified in the viewpoint. Otherwise effort may be spent
later on to model content that cannot be interpreted with respect to a viewpoint goal
(cf. [SB99)).

(2) A design rationale for the individual meta model elements must be recorded (to
address goal 4 as stated in section 4).

(3) The semantics of the meta model elements must be clarified at least intuitively to
avoid misunderstandings between different stakeholder groups.

A simple and straightforward way to achieve this is a table that provides for each meta
model element a short rationale, example instances, and if necessary also negative
examples that shall not be modeled as instances of the meta model element.
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Step 5: Meta Model Fragment Integration

Once meta model fragments for all relevant viewpoints are available, these fragments
must be integrated into one integrated meta model that expresses the interrelationships
between the various viewpoints. Again, the concrete approach for meta model
integration depends on the underlying meta meta model. Researchers have published
several approaches to meta model integration (e.g. [BSH99, ES06, Kii03, RRO1]). In
general, the following issues must be addressed: (a) Terminology must be adjusted to
ensure that semantically similar concepts have the same name and that semantically
different concepts have different names (cf. [ES06, RRO1]). (b) Generalizations must be
created if two concepts have similar semantics but different structures (cf. [RRO1]). (¢)
Specializations must be created if one concept is a specialization of another concept (cf.
[RRO1]). (d) If the same information content is represented in different ways, such
redundancies need to be removed (cf. [RRO1]). (¢) In order to relate meta model
fragments, interface modeling concepts may have to be introduced (cf. [ES06, Kii03]).

In order to ensure that all concerns and information needs are covered, the integrated
meta model should also be validated against the questions noted in the individual
viewpoint specifications and against the viewpoint relationship diagram.

6 Extensions to the Method Engineering Meta Model

The extended method engineering meta model proposed in [Bu07] (cf. section 3) does
not reflect the viewpoint-based design of meta model fragments as presented in the paper
at hand: While design activities and techniques are considered as method fragments that
constitute the building blocks of methods and that can be configured and composed
according to the requirements of specific project types and context characteristics, the
meta model is still treated as a monolithic artifact.

To reflect the viewpoint-based meta model engineering approach discussed in the
previous sections, we propose another set of extensions to the method engineering meta
model by adding the following concepts:

“stakeholder” who has one or more concerns and who might hold one or more roles
in the development project.

—  The stakeholder’s concerns are addressed by “design strategies” which are applied
in the design activities.

— A “meta model fragment” provides the modeling concepts to capture the design
decisions which are based on a design strategy in order to address a concern. Thus,
meta model fragments are concern-related. The complete meta model of a method is
an integration of all relevant meta model fragments as described in section 5.

— As defined in section 2, “viewpoints” package one or more concerns together with
related meta model fragments.

— The concept “notation” introduces the differentiation between the abstract and the
concrete syntax as proposed by Kiihn [Kii04] (cf. section 2).
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Figure 4 illustrates the proposed, extended method engineering meta model. The
additions specified in this section are shaded in light grey. The proposed meta model
extensions are in accordance with existing viewpoint-based approaches from software
and requirements engineering (cf. section 2) and reflects the ideas presented in the paper
at hand.
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Figure 4: Extended Method Engineering Meta Model (Notation adapted from UML class diagram)
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7 Case Study: Modeling IT Architectures

In this section we briefly describe an industrial case study in which our approach has
been applied. The meta modeling project was conducted with a mid size financial service
provider in Germany. The goal was to establish a meta model that facilitates
management and planning of the organization’s IT architecture. In the requirements
elicitation phase of the project 14 stakeholder groups were interviewed in workshops
resulting in a total of 45 essential requirement statements which could be structured in 16
viewpoint specifications.

The meta model fragments derived for the individual viewpoints were modeled from
scratch using the object-oriented modeling approach [Ju00, Kii03] and a variant of the
UML class diagrams as notation. Figure 5 shows the integrated meta model. In the meta
model cardinalities and identifiers of relationships as well as attributes of classes are
omitted.
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As indicated by the method engineering meta model, the concept of a viewpoint is also a
method fragment and can thus be adapted to specific situations. This is necessary
because the concerns of a stakeholder and the design strategies to address these concerns
may depend on context factors and project types. For example, the concerns of the
workers’ council will depend on the size and the economic situation of the enterprise.
Another example is that available design strategies to optimize the alignment between
business processes and available IT functionalities will be different in context of a
standard software as opposed to a best of breed IT strategy. Considering viewpoints as
method fragments as well as composing meta models from concern-related meta model
fragments are aids to overcome the monolithic approach to meta modeling which
dominates traditional method engineering.
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Figure 5: Complete Meta Model (simplified)

The proposed approach can be seen as a meta method, i.e. a method to engineer meta
models as part of methods. In this light, the method engineering meta model presented in
figure 4 becomes the meta model of our meta method, and the design results
incorporated in the meta method conform to this meta model.

The appendix contains further case study material that exemplifies intermediate
documents which were created throughout the meta modeling project.
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8 Conclusion and Further Research

In our paper we presented a new approach to meta model engineering: By means of a
five step process, the modeling requirements from all stakeholders of a work system are
elicited, specified as viewpoints, and refined into meta model fragments which are in
turn integrated into a comprehensive meta model. In this way meta models are
constructed that simultaneously reflect the concerns of multiple stakeholders. Such meta
models will be an important component of innovative work system design methods.
Furthermore, we proposed extensions to the method engineering meta model that allow
the method engineer to include stakeholder concerns in descriptions of work system
design methods.

In an industrial case study our approach turned out to be useful to construct meta models
which address multiple stakeholder concerns. Further research should focus on an
evaluation of the proposed approach as part of the design research process. For such an
evaluation we will conduct further case studies (to evaluate that the concerns of various
stakeholders can be elicited and reflected properly) as well as experiments (to evaluate
that the integration of meta model fragments and the verification of the integrated meta
model lead to reproducible results). Based on the initial contribution presented in this
paper, there are three broad directions to extend this work: First of all, a handbook of
viewpoints for work system design can be assembled on the basis of existing research
results from concern-focused research communities and on the basis of further industrial
case studies. Second, the mechanisms to adapt viewpoints to specific project types and
context factors can be formalized. This could for example be achieved by incorporating
approaches from reference modeling (e.g. [Be02, Br03]). Third, our approach could be
extended to provide concrete guidelines for the design and integration of meta model
fragments on the basis of specific meta meta models. This requires the evaluation and
integration of existing meta modeling techniques (e.g. [NKF93, STM&8]).
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Appendix: Case Study Material

Table 1: Viewpoint Refinement (simplified)
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Figure 6: Viewpoint Relationship Diagram (simplified)

Table 1 illustrates the refinement of four viewpoints into meta model fragments: IT
Consolidation, Business IT Alignment, Component Reuse, and Ownership. Note that for
illustrative purposes these viewpoint specifications are simplified versions of the original
viewpoints. The following elements of the viewpoint requirements template (VRT, cf.
section 5) are omitted: representation of the object as-is, representation of the object to-
be, modelers and information sources, model users and information targets. The
information described in these elements is summarized in the example viewpoint
relationship diagram shown in figure 6. The element “compatible approaches” of the
VRT is not relevant for the viewpoints at hand. The “situation” to be addressed by the
viewpoints is the architecture management and planning process of the partner company.

In all meta models shown in table 1 cardinalities and identifiers of relationships as well
as attributes of classes are omitted. Figure 5 shows the integrated meta model from the
four viewpoints (bold model elements) and further model elements originating from
other viewpoints. All four meta model fragments are contained in the integrated meta
model. The association between “application” and “system software” illustrates the need
to modify meta model fragments during the integration process: Another viewpoint
(Application Environment Management) raises further modeling requirements on the
relationship between applications and system software that are not relevant in the context
of the viewpoints “IT Consolidation” and “Component Reuse” presented here.

Figure 7 and Figure 8 illustrate how the meta model has been instantiated in models.
Figure 7 shows processes and how these processes are mapped onto organizational units
in a process landscape. Figure 8 shows the business IT alignment model relating
processes and applications in a two dimensional matrix.
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Figure 7: Example Model (Process Landscape)

Figure 8: Example Model (Business IT Alignment Model relating Processes and Applications)
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