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Abstract — Large-scale systems engineering companies often
have many teams working in distinct ways, whether it be agile,
waterfall, or a method falling somewhere in between. Challenges
appear when one team’s way of working differs from those
around them, leading the overall organization to struggle with
inter-team coordination. BOMI (Boundary Objects and
Methodological Islands) concepts have been identified as a
potential solution to this problem. However, prior work has
found that practitioners often struggle with the vast amount of
information displayed within the resulting BOMI models. This
design science research study has attempted to reduce the BOMI
models’ complexity by implementing a collection of four
specialized BOMI view types: the overview view type,
methodological island (MI) view type, boundary object (BO) view
type, and governance view type, each targeted towards a specific
group of stakeholders and their concerns. This collection of
BOMI view types has been evaluated as beneficial to
practitioners, implying that there are potential advantages to
implementing specialized BOMI views as expressed in previous
work. However, this study merely examines the thoughts and
opinions of a small group of practitioners and BOMI method
designers. Therefore, future work should aim to expand on this
topic further by investigating a larger population to verify and
improve the presented artifact, possibly identifying additional
stakeholders and implementing supplementary view types.

Keywords — boundary objects, methodological islands, views

I. INTRODUCTION

Large-scale systems engineering companies consist of
many teams that work in unison towards the creation of a
singular product [1]. However, these teams often function
using very distinct methods, tailoring their approaches to suit

the assigned task. These groups — termed methodological
islands (Mls) — are often surrounded by other organizational
parts not using the same methods [1]. For example, in a large
telecommunications company, there may be hundreds of
teams that use a variation of agile and waterfall practices.
These teams are not only dependent on each other, but also on
outside suppliers who themselves may function using
differing methods [1]. This way of working creates pockets of
Mls and introduces a challenge for the overarching
organizations that must now deal with the difficulty of
systematic coordination between different groups [2]. Not
only are these challenges found within a local setting, but
many companies are now spread across the globe and must
consider the added difficulties of knowledge sharing across
distance and organizational cultures [3]. To address these
issues, artifacts such as documents, models, and code are often
shared between teams in an attempt to create a mutual
understanding when referring to concepts with different
terminologies [2]. These artifacts have been coined boundary
objects (BOs) [4]. By striving to understand the interaction
between Mls and BOs, effective management of information
and inter-team coordination within an organization can be
improved.

The study of BOs and Mls has led to the creation of a
metamodel as shown in Fig. 1. This metamodel provides a
structured view to knowledge management within an
organization’s infrastructure [1]. Centred around a specific
BO, users can study, identify, and better understand current
issues related to coordination [1].
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Fig. 1. BOMI Metamodel [3].



Although the creation of BOMI models is a step towards
enhancing  knowledge management and inter-team
coordination, prior work has identified a number of issues
surrounding the model, especially when it comes to
complexity [4]. BOMI practitioners have expressed concerns
about the model displaying large amounts of information,
potentially causing difficulties in usability and understanding
[4]. Horkoff et al., through a series of workshops with a
limited number of companies, have identified visualization
and views as a possible solution to this problem [4].

The implementation of specialized BOMI view types
would allow practitioners to emphasize specific aspects of the
central BOMI model [5], increasing usability while decreasing
complexity. Moving forward, it is important to note the
differences between a view and a view type. A view type
“defines rules according to which views of the respective type
are created” [5]. On the other hand, a view is an instance of a
view type, with “the actual set of objects and their relations
displayed using certain representation and layout” [5].

The process of view type creation itself presents another
challenge: the identification of specific model aspects that are
worth displaying. To address this issue, one must first
identify what information is deemed relevant and to whom.
Thus, specific stakeholders and their concerns must be
recognized before a particular view can be implemented.

The concept of views and abstraction in general has been
widely explored. Within project management, there have been
studies examining how process model views are used, and the
steps involved in establishing which view best suits the current
purpose at hand [6].

A study by Polyvyanyy, Smirnov, and Weske explores
how business process models often overflow with
information, identifying several steps that can be implemented
to create the same model at different levels of abstraction [7].
The authors believe that abstraction to create varying views
can enhance both understanding and usability of the model

[71

According to previous literature, personalized views are
believed to greatly benefit practitioners [4, 7]. By extracting
the required information and hiding aspects that are deemed
irrelevant to the use case, complexity is reduced. However, no
implementation of role-specific views has been enacted for
BOMI. Therefore, the aim of this study is to identify a set of
BOMI stakeholders, recognize their concerns, and implement
a collection of specialized view types that meet those
concerns, as well as reduces complexity.

Within this paper, a design science process of two cycles,
involving three phases each (investigation, solution, and
evaluation), was conducted. The first cycle was focused on
understanding the problem and involved collecting data via
interviews and surveys. Three method designers were
interviewed during the investigation phase, with two being
consulted in the evaluation phase. Regarding the surveys, four
industry practitioners from three different companies
contributed to the investigation phase, while four practitioners
from two different companies participated in the evaluation
phase.

The second cycle of this study focused on improving the
artifact by reflecting on the data gathered from cycle 1’s
evaluation phase and making the appropriate changes. To

evaluate the updated version of the view type collection, a
short discussion was held during a workshop with four
practitioners from three different companies.

The remainder of this paper is structured as follows:
Section 1l describes the related work, Section 111 details the
research methodology employed, Section IV presents the
results, Section V discusses the implications of the results
together with the threats to validity, and Section VI concludes
the paper.

Il. RELATED WORK

Work related to the topic of creating specialized BOMI
view types generally falls into the following categories, each
examined in further detail below:

Knowledge Management. By investigating the varying
ways in which knowledge is shared within an organization,
the work surrounding BOMI displays similarities to studies
involving knowledge management [8]. However, previous
work such as that done by Mariel et al. have focused on
representing implicit knowledge related to creation, sharing,
representation, and retrieval via an all-encompassing strategy
[8]. Rather than identifying a universal approach related to
knowledge management targeted for use by managers in
particular, this study aims to recognize several stakeholders in
varying positions that would benefit from using BOMI and
creating view types to meet their needs.

BOMI visualization and views. As BOMI is a rather new
concept, there are a limited number of resources examining
this topic, or more specifically, the topic of BOMI views.
Previous papers have worked with automotive companies to
examine BOs and their role in Agile practices and systems
engineering [10, 11]. By drawing distinctions between the
artifacts shared amongst different actors within a company
(BOs) and those used within a team, these studies have
produced a set of guidelines to help those in the automotive
domain manage their artifacts [11].

With regards to the BOMI language and BOMI modeling
specifically, there are only a small subset of papers that
examine this topic. One of these papers details the initial
creation and thoughts surrounding BOMI, together with why
it is are important [1], another focuses on the implementation
of the BOMI metamodel itself [2], with the final paper briefly
touching on the topic of views as a possible solution to the
model’s current challenge of complexity [3].

Fig. 1 shows a metamodel for Boundary Objects and
Methodological Islands (BOMI) using a UML class diagram
[4]. The BOMI metamodel gives an overview of the specific
BO being studied, as well as the different types of
relationships or associations surrounding the BO, including
the Roles that interact with it, the Mls that coordinate around
it, and the Drivers that have led to certain Mls [4].

Horkoff et al. discuss the subject of visualization and
views, providing several potential actions that could be
enacted, such as collapsing Roles or hiding attributes, in order
to create these views [3]. In fact, their paper also mentions
how a company attending one of the BOMI workshops created
a simplified BOMI model for discussion [3]. Although no
concrete rules were used in the creation of the improvised
view, the fact that some practitioners chose to innately



implement a view at all provides good incentive for
investigating the matter further.

View-Based Modeling. The advantages of view-based
modeling have been covered in detail and thus provide a clear
motivation as to why BOMI could benefit from implementing
specialized views. Although more focused on tooling,
Goldschmidt, Becker, and Burger also discuss the positives
associated with having different views on a central model [5].
They outline several definitions, terminology, and
classifications for view-based modeling [5], concepts which
can be used to implement specialized view types more easily.
Aside from this, several papers also examine the benefit of
views on other types of models, such as those related to project
management or businesses [6, 7]. This literature can be used
to encourage the creation of specialized view types,
supporting the purpose of this study, while providing
examples of what specialized view types might look like,
although in different domains.

Model Abstraction. The specific steps that one can take
to extract a specialized view from a central model has also
been covered in previous literature. Polyvyanyy, Smirnov, and
Weske explore how business process models can be abstracted
to create simplified view types, providing a manual
abstraction technique that allows for the generalization of
process models [7]. This technique outlines a set of questions
that should be considered when trying to abstract a use case
[7] and has been helpful when considering the research
questions for this study.

Eshuis and Grefen propose a two-step approach to
constructing customized process view types, first by
collecting activities that the stakeholders wish to hide, then
concealing or omitting this information [12].

Caetano, Pereira, and Sousa present a tool that helps to
create business process model view types based on six
communication questions: what, where, when, why, who, and
how [13].

An advanced approach for implementing personalized
view types is also introduced by Bobrik, Reichert, and Bauer,
though this process focuses more on the use of tooling to
create parameterizable view operations and thus, more easily
compose a view type based on the pre-selected information
within the tool [14].

Aside from the previously mentioned methods, Armando
and Ordorica’s abstraction process, which aims to limit/reduce
the amount of information or features present in a model [15]
is also relevant to the topic of view type creation. Two
techniques were of particular interest, that of aggregation and
elimination. These processes were also mentioned by
Tsagkani and Tsalgatidou, who describe aggregation as
retaining and simplifying certain pieces of information,
whereas elimination (alternatively referred to as omission)
targets elements not providing valuable information and
removes them completely [16].

These methods, along with numerous others, may not be
directly related to BOMI, however, the approaches associated
with view and view type creation (such as model abstraction)
can be examined and used to help with the implementation of
a BOMI view type collection.

Overall, previous work surrounding BOMI, views, and
view types, along with model abstraction techniques currently

exist, although none examine the creation of specialized
BOMI view types explicitly, thus revealing a knowledge gap.
The existence of this previous literature, however, can be used
to both motivate and guide this study.

I1l. RESEARCH METHODOLOGY

This section outlines the research method used for
conducting the study, together with the data collection and
analysis process.

A. Research questions

The purpose of this study is to identify specific BOMI
stakeholders, recognize their concerns, and implement a
collection of specialized view types that both meet stakeholder
needs and reduces complexity. This aim is broken down into
the following research questions (RQs):

RQ1: Who are the main BOMI stakeholders? To create
specialized view types, the main users must first be
identified.

o RQ1l.1: What are these stakeholders’ main
concerns? To ensure that the new view types
meet stakeholder needs, specific use cases must
be recognized.

o RQL1.2: What aspects of BOMI are needed or not
needed to address these concerns? The current
metamodel should be reflected upon to help
determine which aspects are essential to the
stakeholder and thus, should be implemented in
the specialized view types.

RQ2: How can certain BOMI elements and relationships
be used in view types to meet stakeholders’ concerns? To
create a potential solution, the information obtained from
exploring the problem is applied to the creation of
personalized view types. The view types should address
specified stakeholders’ use cases.

RQ3: To what extent do practitioners find these view types
helpful for the usability of BOMI (i.e., ease of use when
reading BOMI models)? To evaluate and improve the
artifact, stakeholders provide feedback on its usability.

In answering the above research questions, a collection of
BOMI view types is created to enhance usability for a number
of specific stakeholders.

B. Research methodology used

The research method of design science was chosen to
facilitate this study as it is motivated by the desire to identify
opportunities and problems within an environment and
introduce new, innovative artifacts [17]. This process aligns
with the goal of creating a collection of specialized view types
to enhance BOMI usability and reduce complexity. Other
research methods such as case studies and action research
were also considered. However, case studies focus on
contextual conditions that do not involve the introduction of
an artifact [18], while action research places very little
emphasis on the artifact itself, focusing more on the processes



Table I: Details of participating companies [4].

Company A

Develops telecommunications products. Separate organizational units exist for

sales, product management, and other purposes.

Company B

Develops mechanical products, both for consumer markets and for industrial

development and manufacturing. The systems are decomposed into several
elements, which is also reflected in the organizational structure.

Company C

[s an automotive Original Equipment Manufacturer (OEM). Traditionally, the

company has been structured according to vehicle parts (e.g., powertrain, chas-
sis, ...), but has undergone restructuring into agile teams.

Company D

Develops high-tech solutions for vehicular systems. Software development

teams are largely independent of hardware development.

Company E

Develops hardware and software products for consumers and industries. Follows

a test-driven, scaled agile methodology.

[17]. Thus, design science was seen to be the most appropriate
research method for this study.

Following the design science research framework and
guidelines proposed by Hevner et al. [17], two research cycles
were conducted in collaboration with a number of companies
(shown in Table 1) through a software centre project. These
company contacts hold various technical coordination roles
within their respective organizations, providing a decent
variety of stakeholder backgrounds and experiences. The
information attained via these organizations shall remain
anonymous, though many participants have worked with
BOMI in the past or engaged in previous workshops.

Fig. 2 presents the two-cycle process that was used in this
research study. Each cycle consists of three phases:
investigation, solution, and evaluation.

The first cycle was focused on understanding the problem,
more specifically, who practitioners believed to be the main
stakeholders (i.e., users) of BOMI, what their greatest
concerns (i.e., use cases) are, and what aspects of the current
model meets these concerns. Alongside this, an artifact was
created and evaluated.

Cycle 1

Investigation

The second cycle centred around improving the artifact.
The data gathered from the evaluation phase of cycle 1 was
used to learn more about the problem, improve the current
artifact, and evaluate the improvements to determine whether
complexity had been reduced.

1) Data collection
a) Cycle 1

The first cycle of the study was aimed at exploring the
problem domain to obtain a better understanding of the main
stakeholders and their concerns, together with what they
valued most within the current BOMI metamodel. An initial
artifact was created from the knowledge gathered, and an
evaluation of the artifact carried out in the final phase.

Investigation. The investigation phase focused on
learning more about the problem, in this case, which
stakeholders are believed to benefit most from BOMI, what
their main use cases might be, and how the current BOMI
model addresses these concerns. This was done using both
interviews and surveys.

Interview Design: Three method designers (i.e., those
involved in the creation and refinement of the BOMI

Cycle 2

Investigation

Y

- Understand the research problem
- Interview method designers
- Survey company collaborators

y

Solution

- Analyze feedback
- Perform literature reviews
- Create collection of BOMI view types

Y

Evaluation

- Introduce BOMI view types to company contacts
- Survey company contacts for feedback

- Introduce method designers to BOMI view types
- Interview method designers for feedback

Fig. 2. Two cycle design science research.

- Analyze feedback from evaluation phase of cycle 1
- Further understand problem

y

Solution

- Improve BOMI view types based on knowledge gained

v

Evaluation

- Introduce improved BOMI view types to company contacts
- Gather feedback from company contacts via a discussion
- Analyze feedback gathered




metamodel, but not in the examination or supervision of this
study) were consulted via Zoom interviews. As shown in
Appendix A, the interviews were semi-structured in nature,
with a series of open-ended questions. The queries focused on
identifying who the most important stakeholders of BOMI
might be, what their concerns or use cases are, and the
most/least important elements of the BOMI metamodel when
addressing those concerns (RQ1, RQ1.1, RQ1.2). The
interviews were time boxed to be a maximum of 15 minutes
to reduce fatigue.

Survey Design: Four company contacts were consulted via
a survey, with all four providing responses. This survey was
completed through a short online questionnaire, found in
Appendix B, presented following a BOMI workshop run by
several individuals knowledgeable about BOMI. The survey
consisted of a demographic question and several open-ended
questions. The queries were aimed at acquiring the opinions
of practitioners with regards to who they believed would
benefit most from using BOMI, what the stakeholders’
concerns or use cases might be, and any thoughts on the
current model’s ability to meet those concerns (RQ1, RQ1.1,
RQ1.2). The survey was kept as short as possible to prevent
weariness, as participants were in the process of engaging in a
two-hour workshop.

Solution. This phase of cycle 1 involved constructing an
artifact, in this case, a collection of specialized BOMI view
types (RQ2), which was then evaluated in the following stage.

Evaluation. The evaluation phase centred around
assessing the artifact by gathering the opinions of stakeholders
on the newly created collection of BOMI view types (RQ3).
The artifact was evaluated in three ways. Similar to the
investigation phase, a survey was conducted with company
contacts and BOMI experts were interviewed. Both were
shown the artifact and asked to provide feedback.

Interview Design: Two method designers were introduced
to the newly created artifact via Zoom interviews. As shown
in Appendix C, the interviews were semi-structured in nature,
with a series of open-ended questions focused on how the
BOMI view types could be improved. The purpose of these
interviews was to gather method designers’ opinions on
whether the artifact met stakeholders’ concerns and if further
improvements could be made to enhance usability. The
interviews were time boxed to be a maximum of 15 minutes
to reduce fatigue.

Survey Design: After introducing the new artifact within a
BOMI workshop, company participants completed a survey
provided in the form of a short, online questionnaire as shown
in Appendix D. The survey consisted of a demographic
question and several open-ended questions. The aim of the
survey was to evaluate whether the respondents believed this
new collection of view types adequately addressed the
specified stakeholders’ concerns (established during the
investigation phase), and if any other adjustments could be
made to enhance usability/decrease complexity. The questions
were again kept to a minimum as the survey was conducted
within a two-hour workshop.

b) Cycle 2

The second cycle involved improving the existing view
types based on feedback obtained during cycle 1 and was

implemented through the three phases of investigation,
solution, and evaluation.

Investigation. There was no gathering of new data during
this phase. Instead, the results of cycle 1’s evaluation phase
(survey and interview results) were analyzed in order to better
understand the problem, revealing more about how well each
view type met the designated stakeholder’s concerns, as well
as how each view type could be further improved.

Solution. Based on knowledge obtained during the
previous phase, the current version of the artifact was
improved upon using feedback provided by company
practitioners and BOMI method designers (RQ2).

Evaluation. The final phase of cycle 2 involved an
assessment, this time of the improved artifact (RQ3). The
evaluation was done through a short discussion held during a
workshop. Company practitioners provided verbal feedback
on the updated BOMI view types while the researcher took
detailed notes for later analysis.

Discussion Design: The improved artifact was introduced
during a workshop, with four company practitioners engaging
in a short five-minute discussion. This discussion involved
open-ended questions located in Appendix E. The purpose of
this dialogue was to determine whether the revised collection
of BOMI view types adequately addressed the specified
stakeholders’ concerns (established during cycle 1), and if any
future changes could be made to enhance usability.

2) Data analysis

Interviews: The data collected from cycle 1°s investigation
and evaluation phase were recorded and manually transcribed
for future reference. As the information was qualitative in
nature, the method of thematic analysis as per Runeson and
Host [17] was implemented, with the researcher identifying
important patterns via mixed coding, grouping them into
specific themes.

Surveys: The data collected via surveys of both cycles was
qualitative and quantitative in nature. The qualitative data was
analyzed in a similar manner to that attained from the
interviews, whereas the quantitative data was examined via
descriptive analysis. This allowed the researcher to identify
patterns related to thoughts on usability and complexity. Some
of these patterns and codes were then checked by supervisors
to ensure correct implementation of the analytical process.
The data was then expressed in the form of graphs displaying
overall participant responses.

Discussion: Similar to the process used in analyzing the
surveys and interviews, detailed notes taken during the
discussion were summarized and analyzed using thematic
analysis. Specific codes were realized to identify patterns of
thought related to the updated view types and suggestions
were noted for future studies.
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Fig. 3. Codes associated with RQ1.

All data gathered and analyzed during this study was
recorded into codebooks, organized by cycle and phase, with
Appendix F displaying cycle 1’s investigation codebook,
Appendix G showing cycle 2’s investigation codebook, and
Appendix H exhibiting cycle 2’s evaluation codebook. Code
hierarchies were also created for each RQ of the study.

IV. RESULTS

This section provides the results obtained from the
research process discussed in Section 11, exhibited through
code hierarchies and graphs when appropriate.

A. RQ1: Who are the main BOMI stakeholders?

Fig. 3 provides an overview of codes associated with
BOMI stakeholders. The central code of roles branches
downwards into subcodes such as managers, development
teams, and systems engineers.

Interview Results: With regards to stakeholders, one
BOMI method designer stated that “managers or product
owners or maybe even members of agile teams” would be
interested in working with BOMI. All other interviewees
agreed, as managers and developers/development teams were
the roles identified unanimously as potentially benefiting from
the use of BOMI. Fig. 4 also shows that 1 participant believed
“one important user or stakeholder of BOMI are these process,
methods, tool experts,” though no other interviewee
mentioned this role. Similarly, the roles of requirements
engineers, and more broadly, “BO owners,” only garnered the
support of 1 individual each, out of the 3 total participants.

Survey Results: The results of the surveys demographic
question shows that participants totaled: 1 researcher, 1

BOMI Stakeholders

= Surveys m Interviews

3

2 \‘ ‘
‘ I I I
Process

Managers Systems Developers  Requirements Architects
engineers engineers

4 BO owners
methads, tools
experts

Suggested stakeholder

Fig. 4. Overview of identified BOMI stakeholders.

product owner, 1 requirements engineer, and 1 lead systems
engineer.

Several potential BOMI stakeholders were identified,
including developers, systems engineers, and managers. As
seen in Fig. 4, managers and developers/development teams
were both mentioned by 3 of the 4 participants. Systems
engineers and architects followed with at least 2 out of 4
participants believing they would benefit from using BOMI.

B. RQI.1: What are these stakeholders’ main concerns?

Stakeholder
Use Cases/Concerns

v v v v
Understanding/ Under§tand|ng Providing
) various . Other
Managing Mis S an overview
coordination
aspects
v v v
Coordination Coordination Coordination
around Optimization around around BOs
various roles governance in general

teams

Fig. 5. Codes associated with RQ1.1.

Fig. 5 shows codes related to stakeholder concerns, with
the 4 main subcodes of understanding Mls, understanding
coordination, providing an overview, and other being
realized. The larger code related to coordination has also been
further broken down into subcodes.

Interview Results: With regards to stakeholder concerns,
Fig. 6 shows 3 out of 3 participants agreeing that issues related
to coordination could be addressed using BOMI. One
interviewee believed BOMI models could be useful when
making changes to an artifact (BO), stating that “if you wanted
to change something, you would be interested in seeing which
other teams are using this object so that you know how this
change is going to affect them.” Aside from coordination
issues, managing Mls was deemed equally as important,
especially for managers who would want to “see what drives
this methodological island and see if they can find a way for
these teams to work better together.” Lastly, the use case of
providing an overview, such as “trying to get a big picture of
the organization,” was mentioned by 2 of the 3 interviewees.
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Fig. 7. Codes associated with RQ1.2.

Survey Results: When it comes to stakeholder concerns,
Fig. 6 shows that 3 of the 4 participants believed issues related
to coordination such as knowing how to “plan info and
knowledge flows,” as well as being able to “see what is
important and where to focus,” are essential. This use case,
however, is quite large and encompasses subcases such as
coordination around Governance Teams, Roles, and BOs in
general, as well as optimization. With 2 of the 4 participants
in agreement, the ability to provide an overview, along with
managing Mls, were the second most mentioned use cases.
Aside from this, the other category contains one individual’s
thoughts on BOMI being used as a pedagogical tool, and
another simply stating “metamodels.”

C. RQ1.2: What aspects of BOMI are needed or not needed
to address these concerns?

Stakeholder Concerns

m Surveys = Interviews

Number of responses

Provide Other

overview

Understand
Coordination

Manage Mls

Suggested use case

Fig. 6. Overview of stakeholder concerns.

Fig. 7 details the codes addressing the current BOMI
metamodel aspects deemed most and least important.

Interview Results: When it comes to the most important
elements of the current BOMI metamodel, 1 participant stated
that “boundary objects are very important,” summing up the
thoughts of all participants. Equally as vital were the
Governance Team and Role elements, as all interviewees
believed many use cases would be “connected to Governance
Teams” and stakeholders may “want to be able to talk to
specific Roles.” As shown in Fig. 8, the element of MIs and
Drivers on the other hand, did not have unanimous support,
only with 2 of the 3 participants believing that it would be
important to “look at the methodological islands themselves”
together with “what drives them.” The other category pertains
to elements mentioned by only 1 interviewee each, these
include specific BO attributes, links between Mls and links to
Governance Teams.

With regards to irrelevant BOMI elements, when focusing
on coordination, 2 of the 3 participants believed Drivers to be
least important. Others felt that the Usage associations and
some of it’s attributes, such as FitForPurpose, Stability,
Criticality, Accessibility, or Tooling were irrelevant when
specifically studying Mls and Drivers.

Important Elements

= Surveys ® Interviews

1)

BOs GovernanceTeam Mls Roles Drivers Other

Number of responses

Suggested important element

Fig. 8. Overview of important elements.

Survey Results: When asked to identify key BOMI
aspects, only 2 of the 4 survey participants responded, both
agreeing that BOs were important, one stating that “BOs and
Roles they interact with” are crucial. The other participant
believed that the Governs associations and certain BO
attributes such as Triggers and Change Frequency would be
important to meeting stakeholder concerns.

None of the survey participants provided elements they
believed to be of least importance.

Finally, Fig. 9 combines elements of the previous code
hierarchies. This resulted in a display of stakeholders,
concerns, and elements that led to the initial proposal of view
types. The concern of understanding/managing Mls was
thought to benefit from the removal of the governance
elements and Usage association attributes, while hiding all
attributes was thought to reduce complexity when dealing
with the concern of providing an overview. In order to address
the large use case of understanding various coordination
aspects, suggestions were made to remove Mils, Drivers, and
Usage associations.

These initial proposals helped generate ideas on various
aspects that could be abstracted to create a set of potential
BOMI view types. These view types are further discussed in
the following subsection.
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The final version of the developed artifact is a collection

Remove BO and

Remove Remove

Govemarce | Governs o Romove of four BOMI view types: the overview view type (derived
Team element association tiributes .- . . .
g i from the concern of providing a big picture understanding of
f ‘ S organization around the BO), methodological island (MI)
r— overview view type (derived from the concern of understanding Mls
naerstanain - - -
Managinnggﬁ and what drives them), boundary object (BO) view type
Understanding (derived from the concern of being able to identify the Roles
e *>‘ coordnation <« Deveeeernent | that interact with the BO and what their responsibilities are),
ﬁ!“i and governance view type (derived from the remaining
v . : important aspect of BOMI, governance).
Understanding/ ( Ug‘;z:za’;;‘gg:?/ ) Understanding/ P P g )
oSordination. aroud Gl The overview view type, as shown in Fig. 10, focuses on
rnan m: .-y - - .
* e B providing stakeholders with a less detailed perspective of
¥ v v information surrounding the BO. This is accomplished by

Remove BO
Remove Drivers to MI

Usage association

Remove Mis
Fig. 9. Codes associated with RQ2.

D. RQ2: How can certain BOMI elements and relationships
be used in view types to meet stakeholders’ concerns?

An intermediate version of the artifact exists, created
during the solution phase of cycle 1 and is found in Appendix
I. Cycle 2’s solution phase also involved a number of view
type alternatives, these are found in Appendix J.

The initial version of the artifact consisted of 3 BOMI
view types, all of which were the result of data gathered and
analyzed from the surveys, interviews, and discussion
mentioned previously. The view types focused on addressing
the main stakeholder concerns of providing a big picture
understanding of organization around a BO (the overview
view type), identifying Mls and what drives them (the MI
view type), and understanding coordination around a BO (the
BO view type).

Based on the feedback from cycle 1’s evaluation phase,
several changes were implemented to all view types of the
final artifact. First, the Usage association colour was changed
to a dark purple to promote easier text visibility. An attribute
titled Frequency was also added to all Usage associations,
denoting how often the specified responsibility/CRUD action
is performed. Changes that were made to each of the specific
view types are detailed in the following paragraphs.

Only one change was implemented from the intermediate
to the final version of the overview view type, with that being
the removal of UML stereotypes.

The MI view type changed a great deal, as it initially
contained all BOMI elements save for Governance Teams
and Governs associations, with the final version seeing the
removal of both the BO and its Usage attributes, leaving only
the Roles, Mls, and Drivers.

The BO view type initially only hid Mls and Drivers.
However, in addition to the previously mentioned elements,
the final version saw the removal of all BOs except the one
being studied, along with all governance information.

The details of each view type found within the final
artifact is elaborated on in the following subsection.

1) Final Artifact

stripping away all attributes and enumerations of every
element within the model, along with the UML stereotypes.
As an example, Fig. 11 shows a full BOMI model created by
company A. For comparison, Fig. 12 shows its corresponding
overview view. The latter arguable allows users to more
easily understand the different associations related to the BO
of Test Cases, without having to face a potentially
overwhelming number of attributes. A second full BOMI
model, found in Appendix K, was created by company E, and
involves the BO of a generic Feature. This model is made
simpler in Appendix L, with the application of the overview
view type. The removal of detailed information results in less
distraction, which could benefit those being introduced to
BOMI for the first time.

The final MI view type, as shown via a metamodel in Fig.
13, focuses on managing and understanding Mls. This view
type strips away aspects related to governance and instead
focuses on Roles, Mls, and Drivers. As seen in the MI view
of Fig. 14, all Usage associations and BOs, including the
main BO of Test Cases, have been removed completely. A
second example of an MI view is found in Appendix M and
can be compared with its original counterpart in Appendix K
to further understand the simplification.

Fig. 15 shows the metamodel of a BO view type with all
governance aspects, Mls, Drivers, and minor BOs removed.
Fig. 16, a BO view of the model involving Test Cases (Fig.
11), has all the previously mentioned elements stripped way.
This allows users to identify more easily who interacts with
the BO and in what way. A second example of the BO view
type can be seen in Appendix N, where the view has been
derived from a full BOMI model (found in Appendix K)
involving a generic Feature as the BO.

Lastly, Fig. 17 shows the metamodel of the governance
view type, revealing the absence of all MlIs and Drivers, with
only the BOs, Roles, Usage associations, and information
related to aspects of governance remaining. It should be noted
that the Usage associations’ attributes have now been hidden
to provide further simplification. Derived from the full BOMI
model in Fig. 11, its governance view in Fig. 18 allows users
to identify not only those who interact with the BO, but also
those who are involved in its governance. A second example
of the governance view type is found in Appendix O, this one
extracted from the previously mentioned model involving a
generic Feature BO, which resides in Appendix K.
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Fig. 10. Metamodel of final overview view type providing a big picture look at organization around the BO. This view type does not display any attributes,
enumerations, or UML stereotypes.
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Fig. 11. Instance model of BOMI setup for Test Cases from Company A.
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Fig. 12. Instance model of final overview view type setup for Test Cases from Company A.
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Fig. 13. Metamodel of final Methodological Island (MI) view type focused on Mls and Drivers. This view type does not display any governance, BO, or
Usage association elements.
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Fig. 14. Instance model of final M1 view type setup for Test Cases from Company A.
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Fig. 15. Metamodel of final Boundary Object (BO) view type focused on the roles and responsibilities linked to the BO. This view type only features
one BO and does not display the Mls, Drivers, or any information related to governance.
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Fig. 16. Instance model of final BO view type setup for Test Cases from Company A.
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Fig. 17. Metamodel of final governance view type focused on the governance aspect of the BO. This view type does not display the Mls, Drivers, or Usage
association attributes.
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E. RQ3: To what extent do practitioners find these view
types helpful for the usability of BOMI?

1) Initial Evaluation

The initial evaluation was done through a series of
interviews with two BOMI method designers and surveys with
four practitioners from companies A and B.

Fig. 19 details the codes addressing whether practitioners
found the newly created view types helpful for the usability of
BOMI. Upon evaluating the newly created artifact,
practitioners were also asked to provide additional
suggestions on how the view types could be further improved
to meet both stakeholder needs, but also increase usability.

Interview Results: In general, readability was an issue
that one interviewee felt could be improved upon. This
participant believed that the Usage associations became more
difficult to read when the attributes were removed, stating that
it could be a “colour thing,” and it might help if the colour
were, “darker, maybe?” Another participant believed that the
frequency of use for associations could be added as an
attribute of the Usage association class rather than being
displayed on the line.

When it came to the overview view type, 2 out of 2
interviewees expressed positive opinions, believing that it
was “much simpler” and “easier to look at” in comparison to
the original BOMI model.

With regards to the MI view type, one interviewee felt it
was “a bit better,” however, both participants struggled to see
a big difference to the original model. One individual
expressed confusion, wondering, “why was there a need to
include the BO,” when the concern is centred around
understanding what drives the Mls and how others are using
them. This participant suggested removing the BO
completely, as it seemed irrelevant to the stated concern.
However, the other participant disagreed, believing the
presence of the BO beneficial. Instead, this individual
suggested the implementation of an interactive tool that would
allow for Mis to be selected and their related BOs
hidden/displayed as desired.

The BO view type in general was seen as beneficial, with
an interviewee simply stating, “I like this view.” The
participant believed that it was “easy to process” and “simple
to understand.” When asked if anything could be improved
upon, one individual responded with, “nothing comes to
mind.” However, the second participant felt that the view
could be “more filtered,” and suggested a new view type that
focuses on analyzing the individual BO with respect to “who
creates, reads, and uses” the artifact.

Aside from this, there were also suggestions on tool
implementations such as a zoom function and the ability to
“open up” the model, showing certain indicators of bad smells
or possible problems in the BOMI configuration. One
interviewee also believed moving away from UML and
exploring visualizations such as “bubbles or circles” when
organizing elements could be beneficial.

Survey Results: The results of the surveys demographic
question shows that participants totaled: 1 researcher, 1
systems architect, 1 requirements engineer, and 1 lead systems
engineer.

Thoughts on
View Types

! ! ! I I l l

Suggestions | New view
for improvement type
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‘ Confusion

H Tooling ‘

More | About | [ Onhowto |
explanations| | view type's improve
- labout BOMD | usability J | view type

Reorganize
| elements

Change/Remove |
elements

‘ Visualization ‘

Fig. 19. Codes associated with RQ3 from initial evaluation.

As shown in Fig. 20, 3 out of the 4 participants felt that the
overview view type provided increased usability, with 2
believing it does so slightly, while another felt it was much
better than the original model. One participant believed this
view type to be a stark improvement as it “shows the
dependencies but removes a lot of detailed information.”
However, it must be noted that one individual felt the
overview view type was no different than the original model.
When it came to improving this view type, one participant
suggested the removal of UML stereotypes “such as
<<interface>>” as well as “reducing the number of
intersections or elements.” Other suggestions involved
reorganizing the elements of the specific view by “aligning the
boxes” or “removing some of the crossing lines” to “improve
readability.”

With regards to the Ml view type, there were split results.
When compared to the original model, one participant’s
response of “feels pretty equivalent to me,” summarizes the
general feeling around this view type. As shown in Fig. 20, 2
of the 4 participants felt there was no difference to the original
model, with the remaining 2 believing it was only slightly
better. One participant believed it would be best to “show less
details,” while another thought that the “long attribute lists”
were “likely not so helpful.” Instead, it was suggested that
highlighting “the critical attributes” for each particular case
would enhance usability.
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Thoughts on Usability

Fig. 20. Survey participants’ thoughts on usability of specific view types
vs. BOMI model example without views during initial evaluation.

Fig. 20 shows that 3 of the 4 survey participants felt the
BO view helped improve usability, with 2 claiming it was
much better, 1 slightly better, and the remaining participant
seeing no difference at all. Most responses to this view type
were positive, with many claiming it to be “really good.” One
individual provided a more detailed response, explaining that,
“trying to communicate both the roles involved in a certain
BO and also the roles’ relation to the islands in the same
picture has always made these graphs seem messy to me,”
believing the BO view type helps to address this issue.
However, one participant did feel that this view type still made
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it “hard to evaluate the impact of the changes,” and that there
were “limited changes/diffferences between the various
views.” The BO view type received suggestions for
improvement such as the removal of “any attributes that are
not critical” and that “someone actually need[s] to maintain
the boundary object.”

It must be noted that one participant was unsure of both
the BOMI model and its view types, stating that “BOMI
models in general needs some help to understand.” More
clarity on BOMI’s elements such as providing “clear link
explanations other than part-of, drives” or displaying “color
codes/legends,” was thought to be beneficial. When creating a
model or view, starting out “VERY simple” and then slowly
adding elements was also thought to be a step that could help
with understanding and usability. The suggestion of starting
“simple and building up the complexity gradually” was
provided as a general solution to helping users understand
BOMI. These findings are discussed further in section V.

2) Final Evaluation

After improving the BOMI view types (i.e., hiding and
aggregating specific elements/attributes as detailed in
subsection D of the Results) based on the initial evaluation, a
short discussion was held during workshop with several
company contacts who provided their thoughts on the updated
artifact.

Thoughts on
Artifact
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Fig. 21. Codes associated with RQ3 from final evaluation.

Fig. 21 details the codes addressing whether practitioners
found the updated view types helpful for the usability of
BOMI. Upon evaluating the updated artifact, practitioners
were also asked to provide their preferences when examining
view types with alternatives.

Discussion Results: There were a total of 4 practitioners
who participated in the final evaluation, 2 from company A, 1
from company B, and 1 from company C. Of the 4
participants, 3 provided generally positive feedback on the
updated artifact. One participant “really like[d]” the BOMI
view types, favouring “less information in text,” and
preferring to “understand the conceptual aspects” before
going in and exploring deeper. A fellow participant agreed,
believing it was beneficial to “focus on one type of
information at a time,” stating simply that the view types
worked “very well for me.” However, 1 of the 4 participants
felt they did not have much input, believing it was difficult to
judge the view types as there was “too much detail,” which
made following along a challenge. This individual also
preferred having more information available in the model,
stating that they understood it to be a “hard balance.”

When examining the preferences between view types with
alternatives (Ml and governance), only one participant
responded, stating “I think the alternative to the right is
preferred for both.” The response of “the alternative to the
right,” refers to option 2 of both the MI and governance view

types. The reasoning provided was that there was “less text”,
which is the respondent’s “personal preference.”

A number of individuals also provided ideas related to
tooling. One participant believed it could be useful to have
templates or boiler plates that would take in text and
automatically create a BOMI model or vice versa. Another
participant believed it would be helpful to have a legend (i.e.
green boxes are MIs).

V. DIsCUSsSION

This section discusses the results presented in Section 1V
and compares those results to that of previous studies in order
to understand how different views can reduce complexity and
enhance usability.

A. RQ1

The answer to the question who are the main BOMI
stakeholders? was uncovered during cycle 1’s investigation
phase of the research study.

Those in lead type positions such as managers, were
identified as important BOMI stakeholders. The identification
of managers as an important BOMI stakeholder corroborates
that of previous studies [4]. This finding is understandable
considering those in higher level positions are believed to be
responsible for managing and optimizing ways of working and
coordination, a focal point of BOMI and its concepts.

Several potential BOMI stakeholders, such as those of
developers, process, methods, and tools experts, systems or
requirements engineers, and architects were identified, all of
which were not specifically mentioned in previous studies. As
these individuals are likely to work closely with the BO
(depending on what it is) in one way or another, it is
understandable why these positions may be interested in
working with a BOMI model.

B. RQ1.1

A number of use cases were realized when addressing the
question of what is this stakeholder’s main concern?

Use cases involving the coordination around a BO,
managing Mls, and providing a big picture understanding
were found to be the main concerns of the identified
stakeholders.

With complexity being a potentially hindering factor to the
use of BOMI models, a simplified overview, stripping away
the more detailed aspects of the model is practical. Alongside
this, the two main aspects of BOMI are its Boundary Objects
and Methodological Islands, thus, the creation of view types
that emphasize those specific features is also reasonable. With
one major aspect of BOMI models left unexamined — how a
BO is governed — the creation of the governance view type
addresses this use case.

Previous literature on BOMI has not yet targeted specific
stakeholder concerns, therefore, comparison in this area is
rather challenging. However, the process of identifying
stakeholders and creating specialized views based on their
needs has been examined in detail within the domain of
business process models, resulting in the conclusion that this
approach is both useful and beneficial [6, 7].

As views are typically used to address issues related to the
understanding of a model, the use cases provided by the

17



majority of individuals were related to the reading of BOMI
models. However, aspects of BOMI model creation were also
brought up by a number of participants and will be addressed
further in subsection E.

C. RQL2

The answer to what aspects of BOMI are needed or not
needed to address these concerns? resulted in the suggestion
of removing irrelevant aspects of the model depending on the
use case.

The central BOMI model was believed to be too
complicated, displaying a variety of information related to
multiple use cases [4]. Thus, the suggestion of removing
certain elements was almost unanimous, though which
elements should be removed varied.

Associations, Drivers, and specific attributes were often
brought up as candidates for removal. However, depending on
the use case, certain elements believed to be important in one
scenario were deemed unimportant in another. For example,
when examining the use case involving coordination of Roles
and Governance Teams around the BO, Drivers were thought
to be irrelevant. Yet, when trying to manage or understand the
Mils, Drivers were believed to be vital. This finding is
reasonable, as different concerns would likely focus on
different aspects of the model.

While these mixed results were used as a reference when
creating the artifact, it is the established uses cases/concerns
that played the biggest factor in the BOMI view types
construction.

D. RQ2

The collection of BOMI view types was created when
answering the question of: how can certain BOMI elements
and relationships be used in views to meet stakeholder
concerns?

Based on the previously identified stakeholders and their
concerns, four view types were created, each focused on a
specific use case: the overview view type, the methodological
island (MI) view type, the boundary object (BO) view type, and
the governance view type.

Attributes and elements deemed unnecessary to meeting
the specified concerns were aggregated or eliminated
completely. With the absence of irrelevant elements,
practitioners are able to focus on the identified use cases
without the distraction of unrelated details.

The process of hiding attributes for the purpose of
simplification is one that is supported by previous work [15,
16]. Horkoff et al. observed a collaborating company create
their own condensed view of a BOMI model with reduced
BOs, hidden attributes, and simplified terms for the
relationships [4]. However, it must be noted that, unlike the
view types of this study, no use cases were identified, nor were
there concrete rules applied to the improvised model.

E. RQ3

The results of cycle 2’s investigation and evaluation phase
were used to answer the question, to what extent do
practitioners find these view types helpful for the usability of
BOMI?

Based on the findings, the majority of practitioners and
BOMI method designers found the collection of BOMI view
types beneficial to usability. The individual view types
allowed for specific use cases to be identified and the removal
of irrelevant aspects helped to simplify and declutter the
model.

Although previous work has suggested a potential benefit
to creating simplified BOMI views [4], prior to this study, no
research has examined this topic in detail. Nonetheless, the
results of this paper are promising, positively corroborating
previous conjectures.

From this study, the implementation of distinct view types
that address specific stakeholder concerns seem to enhance
BOMTI’s usability, simplifying the complex model while
giving a clear direction to its use. However, there were
concerns about BOMI modeling and the difficulties of both
creation and understanding. There was a desire for more
explicit information to be present, alongside more thorough,
slow, step by step explanations of how to produce a basic
BOMI model before creating large, complicated ones. This
should be noted and kept in mind when presenting BOMI and
its models or views, especially to those who are new to the
concepts.

It should be noted that although the purpose of this study
was to ease the reading of BOMI models by creating a
collection of view types, some of the participant’s feedback
was instead focused on the aspect of BOMI model creation.
This is an issue that could have been avoided by stating more
explicitly to participants that the evaluation of the artifact
should be based on ease of reading/understanding rather than
on its construction.

F. Future Work

Aside from the topic of view types, many participants
provided an array of potential ideas that could be explored in
the future.

Tooling. Multiple individuals felt the implementation of a
BOMI specific tool would be of great benefit. A function that
allows for zooming in and out or hiding/revealing details only
when needed was mentioned multiple times. The ability to
identify potential issues with BOMI instances (bad smells)
and to display a warning was also believed to be
advantageous. In addition, there were suggestions of
implementing a text to model function, where users could
write sentences detailing the interaction of elements, resulting
in the model being generated automatically.

Visualization. The idea of forgoing UML to instead create
a BOMI specific language was thought beneficial by one
individual. Suggestions included using unique shapes and
colours, as well as implementing specific rules on where
within the model certain elements must be placed. Others
proposed displaying more explanatory elements, such as that
of a legend, to aid in deciphering the different coloured boxes.

G. Threats to Validity

This section examines the potential weaknesses of this
study.

Construct threats. As the domain of BOMI is rather new
and unexplored, it is possible that the concepts of BOs and
Mis could be easily misunderstood. To counteract this issue,
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there was an attempt to provide clear and concise definitions
during workshops. Since all the collaborating companies
have been involved with BOMI in the past, participants were
also more likely to have a solid understanding of the
concepts.

The data collection method of surveys also introduced a
possible threat. As both surveys were completed through
online questionnaires rather than in person, it is possible that
participants could misinterpret the questions. However, as
these surveys were completed as part of a workshop, BOMI
experts were present to answer any questions that may have
arisen.

Internal threats. As the researcher is still a BOMI novice
and has little experience in survey creation, conducting
interviews, or leading workshop discussions, it is possible that
their inexperience may have had an influence on the
participants perception of the artifact presented. To counteract
this issue, those knowledgeable in BOMI reviewed interview,
survey, and discussion questions beforehand, assisting during
workshops when needed.

External threats. The scope of this study is rather narrow,
consisting of merely a few BOMI method designers and
individuals from the companies involved in the research
project. Although this sample provides valuable insights into
stakeholders’ concerns, it is possible that companies of
varying sizes, specializations, and BOMI experience could
provide differing results.

Reliability. Due to the study involving a large amount of
qualitative data and having merely one researcher, the coding
of data could face potential validity issues. However, there
was an attempt to minimize this threat by having two
academic supervisors examine certain parts of the coded work
to ensure that it had been done correctly.

VI. CONCLUSION

Through a series of interviews, surveys, and discussions
with BOMI method designers and company practitioners, this
design science research study presents a collection of four
BOMI view types: the overview view type, Methodological
Island (MI) view type, Boundary Object (BO) view type, and
governance view type, each focused on a specific set of
stakeholders and their concerns.

This collection of view types garnered an overall positive
reaction and was found to be quite beneficial, with most
practitioners and method designers believing the view types
helped reduce complexity, making the BOMI model easier to
understand. However, it should be noted that suggestions were
made on how to approach BOMI model creation, urging a
slower and simpler, step by step process.

Although an initial collection of BOMI view types has
been created, this study was limited with regards to both time
and scope. Therefore, multiple areas can be explored further
in future studies. Additional stakeholders could be identified,
their concerns recognized, and supplemental view types
added. Aside from this, it would be beneficial to replicate this
study with extra resources, researchers, and iterations in order
to verify the findings. Future work could also include other
topics not covered in this study such as tooling and
visualization.
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APPENDIX A

INTERVIEW GUIDE USED DURING CYCLE 1 (INVESTIGATION PHASE)

The related research questions (RQs) have been provided in parenthesis following each interview
question.

1. Who do you believe to be the main users/stakeholders that would benefit from using BOMI? (RQ1)

2.  What are these users’ main concerns/use cases? (RQ1.1)

3. Which elements of the current metamodel are most important for the roles and goals identified above? (RQ1.2,

RQ2)

4. What elements are least important? (RQ1.2, RQ2)
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APPENDIX B

QUESTIONNAIRE FOR CYCLE 1 (INVESTIGATION PHASE)

The related research questions (RQs) have been provided in parenthesis following each survey
question. Those labeled with “D” are related to demographics.

The purpose of this research project is to create a collection of BOMI view types that addresses
identified stakeholder concerns.

This phase involves completing an online survey that will take approximately 5 minutes. The survey
questions will investigate possible BOMI stakeholders, their concerns, and the current aspects of the
BOMI metamodel deemed vital to meeting these concerns.

Your responses will be confidential, with all data being stored in a password protected electronic
format, and the results being used for scholarly purposes only.

1. What is your role within the company? (D)
2. What positions/roles do you think would benefit most from creating or studying a BOMI model? (RQ1)

3. With regards to the roles/positions identified in question 2, what goals could these individuals achieve by
using BOMI? What concerns or use cases could be met? (RQ1.2, RQ2)

4.  Which elements of the current metamodel are most important for the roles and goals identified
above? What elements are least important? (RQ1.2, RQ2)
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APPENDIX C

INTERVIEW GUIDE USED DURING CYCLE 1 (EVALUATION PHASE)

The related research questions (RQs) have been provided in parenthesis following each interview
question.

Questions for each view type:

1. What do you think about this view? (RQ3)
2. Do you think that the view type meets the stakeholder’s concerns? Why or why not? (RQ3)

3. Do you think there are any aspects of the model that could be improved upon (added/removed) in order to
further meet stakeholder needs? (RQ2)

General questions after showing all view types:

1. Are these views you expected, or did you expect to see different?

2. Do you have any additional thoughts when it comes to any of these view types?
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APPENDIX D

QUESTIONNAIRE FOR CYCLE 1 (EVALUATION PHASE)

The related research questions (RQs) have been provided in parenthesis following each survey
question. Those labeled with “D” are related to demographics.

The purpose of this research project is to create a collection of BOMI view types that addresses
identified stakeholder concerns.

This phase involves completing an online survey that will take approximately 5-10 minutes. The

survey questions aim to evaluate the extent to which practitioners find these view types helpful for
the usability of BOMI.

BOMI Metamodel

1.* 0."
|

Governs

Part of

Responsible/Creates/Reads/Updates/Delstes

<<Interface>>
Boundary Object 1.0 1..-
Name: $tring

4= Coordinates Between 1..%

I . - e Drives
Driver

Fig. D.1. BOMI metamodel shown in questionnaire of cycle 1’s evaluation phase.

The previous stage of this study involved engaging in surveys and interviews with both BOMI experts

and industry practitioners who helped to identify certain BOMI stakeholders, their concerns and specific

elements of the BOMI model deemed vital.

Based on the results of this previous stage, three BOMI view types have been created, each tailored
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to meet the needs of specific stakeholders and their set of concerns:

1. Overview View Type
2. Methodological Island View Type
3. Boundary Object View Type

Below are a set of questions and models, all of which help to evaluate the view types mentioned above.

1. What is your role within the company? (D)

Example BOMI model

This BOMI model will be used to display each view type.

<<Interface>>
n

Other

Read (seldom)

Usage (association)
Accessibility: High
ity

Read (seldom).

Us:
(Accessibility: High

stability: High
ty: Figh
plan, higher level of abstraction,

Medium

<<Interface>>
Document Describir

os
LevelofDetail: High (depends)
FrequencyofChange: Low (depends on
lifecycle, changes a lot in the beginning)
Mo to smal

Versioning: Yes (

frequency of use)
e ometimes mismatch in
ncy (to other BO): Medium
nts becaus are
executable) looking at relationship to obje

small as

UptaDate: No (we try, some yes, depends on

Project Manager (QA)

FitforPurpose: High

Test Leads

Types: MiTypes

L —partof— Partof

XVP Projects

Feature/Functional Teams

ers,

Pr
Organizational

<<Enumeration>>

Feature Projects DistanceTypes
Culural

Drives

Driver

Part

L Executethem (read, request change).

Usage (asst
(Accessibility: High
stability: High

Types: MiTypes

Test Area Maintainers (TAM)

Name: String

Usage (
(Accessibility: High
tability: High

ty: High

iforPurpose: High

© that feature is working as

Platform Organization

Part of
Platform Management

Fig. D.2. Example BOMI model shown in questionnaire of cycle 1’s evaluation phase.
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A. Overview View Type in example

Product Specialist

J
Drives

Project Managers

<citertace>

Dri e‘
rojects
Drives
Dr

‘Technology/Process

Platform Organization rives-

Part of
Platform Managemert.

Part of-
Part of-

Project Manager (QA)

£y
: L
3

Test Area Maintainers (TAM)

Fig. D.3. Overview view type in an example shown during cycle 1’s evaluation phase questionnaire.

Shown above is the Overview View Type.
It has been identified as important to all users interested in the boundary object (BO) being studied.

This view type displays only the elements, with all attributes removed. The purpose of this view type

is to simplify the model, giving a big picture of organization around the BO.

1. In comparison to the original BOMI model, to what extent do you find this view type helpful for the usability

of BOMI? (RQ3)

a)
b)
c)
d)
e)
f)

Much worse than original model
Slightly worse than original model
No different than original model
Slightly better than original model
Much better than original model

Much better than original model

2. Do you believe the view type adequately meets the identified stakeholder’s concerns? Why or why not?

(RQ3)

3. What aspects of the model could be improved upon (added/removed) to further meet stakeholder needs while
reducing complexity? (RQ27?)
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B. Methodological Island (MI) View Type in example

Read (sekdom)

Product Speciast
Usage (association) T

Stakeholders (Users, Sales Engineers)

Read (seldom).
—r—

MiType

Read (seldom)
Usage (association)

i

DistanceTypes.

Read/Get Reports/Get Ticket or Issue/Request update-

Creating Test Runs

Usage (association)
Project Manager (QA)

Platform Organization

Fig. D.4. MI view type in an example shown during cycle 1°s evaluation phase questionnaire.

Shown above is the Methodological Island (MI) View Type.
It has been identified as being important to managers in particular. This view type displays only the

elements and attributes related to the BO, methodological islands (MlIs), Drivers, and their associations.

The purpose of this view type is to allow managers to easily understand what drives the Mls as well as

how others are using them.

1. In comparison to the original BOMI model, to what extent do you find this view type helpful for the usability
of BOMI? (RQ3)

a)
b)
c)
d)
€)

Much worse than original model
Slightly worse than original model
No different than original model
Slightly better than original model

Much better than original model

2. Do you believe the view type adequately meets the identified stakeholder’s concerns? Why or why not?
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(RQ3)

3. What aspects of the view type could be improved upon (added/removed) to further meet stakeholder needs?

(RQ2?)

C. Boundary Object view type in example

<<Enumeration>>

BOSuperTypes
Standard
Technology
Task

Planning

Value

Product
Other

<<Enumeration>>

LifecycleStage
Planning
Operation
Deprecate
Retire

<<Enumeration>>
HighLow
High

Medium
Low

<<Interface>>
Document Describing how
e )

hould Work (DFD
Purpose: description to describe how new
feature should work

<<Interface>>

Test Run

Purpose: Execute test cases to ensure qualities
of feature/product

Purpose: Feature is working as intended, help to
update test case

FitforPurpose: High

Read (seldom)

Usage (association)

Criticality: High
Purpose: send test plan, higher level of abstractio
trust QA feedback

FitforPurpose: High

Project Managers

Name: String

n,

Read (seldom)

Usage (association)
Accessibility: High
Stability: High
Criticality: Low
Purpose: Reporting bugs, tickets from market
FitforPurpose: High

Read (seldom)

Product Specialist

Name: String

<<Interface>>

Test Cases
SuperType: Task

Purpose: Value

LevelofDetail: High (depends)
FrequencyofChange: Low (depends on
lifecycle, changes a lot in the beginning)
Modularity: Medium? (want to test as small as
possible,can choose which product)
Maintainability: High

Prescriptive: Start as descriptive, describes
what people want, prescriptive later, changes
at beginning

LifecycleStage: Planning, Operation,
Deprecate (test cases)

RepresentationFormat: Text, (tags for
automatic vs.manual, tags for features)
Tooling: Trace (both automatic and manual),
Tart (for execution), Qart (for execution/
environment)

Versioning: Yes (use latest)

UptoDate: No (we try, some yes, depends on|
frequency of use)

InternalConsistency: sometimes mismatch in
technology

External Consistency (to other BO): Medium
(more sothan requirements because they are

of test

executable) looking at relationship to object

Accessibility: High

Stability: High

Criticality: High

Purpose: Not having to manage requirements
outsourcing requirements management, want all

functionalty covered
FitforPurpose: High

Product Owners

Name: String

Read/Get Reports/Get Ticket or Issue/Request update

Usage (association)
Accessibility: High
Stability: High
Criticality: High
Purpose: Feature is working as intended, help to
update test case
FitforPurpose: High

Developers

Name: String

Creating Test Runs

Governs (association)
CoordinationMechanism: Communication/Talk

FrequencyofCoordination: Low

Purpose: Maintain the case

R

Purpose: Cover a feature with test cases
prioritized testing, information to see if all passed

FitforPurpose: High

Project Manager (QA)

Name: String

Create/Create Test Runs/Execute

Usage (association)
Accessibility: High
Stability: High
Criticality: High
Purpose: Ensure test case covers all test scope
for a product, first line, after a while test applicable
to many products

FitforPurpose: High

Execute them (read, request change)

urpose: Ensure test case covers all test scope
for a product, first line, after a while test applicable
to many products

FitforPurpose: High

Governs

Governance Team
Name: Stri

Test Leads

Name: String

Test Engineers

Name: String

Test Area Maintai

)

Name: String

Accessibility: High

Stability: High

Criticality: High

Purpose: Ensure that feature is working as
intended (instance level)

FitforPurpose: High

Govern:

Fig. D.5. BO view type in an example shown during cycle 1’s evaluation phase questionnaire.
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Shown above is the Boundary Object (BO) View Type.

It has been identified as important to all users interested in the boundary object (BO) being studied.

This view type displays only the elements, with all attributes removed. The purpose of this view type

is to provide a simple summary of how information is coordinated around a chosen BO.

1. In comparison to the original BOMI model, to what extent do you find this view type helpful for the usability
of BOMI? (RQ3)

a)
b)
c)
d)
€)

Much worse than original model
Slightly worse than original model
No different than original model
Slightly better than original model

Much better than original model

2. Do you believe the view type adequately meets the identified stakeholder’s concerns? Why or why not?

(RQ3)

3. What aspects of the view type could be improved upon (added/removed) to further meet stakeholder needs?

(RQ2?)
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APPENDIX E

CYCLE 2 DISCUSSION GUIDE (EVALUATION PHASE)

1. What are your overall thoughts on the view types? (RQ.3)

2. For the MI and governance view types, which options do you prefer? (RQ.3)
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APPENDIX F

CYCLE 1 CODEBOOK (INVESTIGATION PHASE)

Code Subcodes Definition Quotes
Roles Managers A specific stakeholder who would benefit P7 — “I think that if you’re at the
from creating or studying a BOMI model managerial level, so for example if you
Developers/Development have to manage a software development
teams team or so, then you would benefit a lot
Process, methods, tools from looking at the BOMI model...”
experts
Avrchitects P2 — “Developers as consumers of
information and practical alignment.”
Requirements engineers
Systems engineers P5 —“...one important user or
stakeholder of BOMI are these process,
methods, tools experts, or sometimes
architects...”
P7 —“Yes. And the owners, so either
you can have a requirement engineer, if
it’s something like a requirement...”
P2 — “System Eng as drivers of system
level consistency and integration.”
Use cases Understanding aspects of Concerns that could be addressed via P5 — “I think are interested in to see
Coordination studying or creating a BOMI model how can these boundary objects be
governed, how they can be useful to the
_ _ organization, how can they be up to
Understanding/Managing date and managed with good processes
Mis and tools.”
Providing Overview
Other P7 —“...what drives the different
methodological islands and see if
maybe there is something they can do
there to begin with.”
P5 — “...try to get the big picture of the
organization, of different development
teams and how they work with
coordination issues.”
P4 — “Metamodels.”
Important BOs and/or their attributes Aspects of the BOMI metamodel deemed P1 — “Relations between stakeholders
elements important to meeting stakeholder concerns and BOs, governance, information

Mls

Governance

about change frequency, triggers...”

P6 — “I would look at the
methodological islands of which the
role is part of that islands.”
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P3 —«...the list of boundary objects and
which roles interact with them is the
most important.”

Irrelevant
elements

Drivers

Certain BO attributes

Usage association and/or
their attributes

Aspects of the BOMI metamodel deemed
less important to meeting stakeholder
concerns

P5 — “If I have a role that is interested
in boundary objects as the main
interface, then it might not be as
relevant why there are certain Drivers
that bring methodological islands
further away from each other.”

P5 — “Or in some situations, if you are
more interested in the roles that are part
of different islands and want to model it
from that perspective, maybe it doesn’t
matter so much what stability,
criticality, accessibility, these different
roles have or what tooling is used
because then you’re more interested in
the coordination aspects.”

P6 — “Those ones [usage associations]
are not important.”

P7 —“So if there’s one thing I would
remove and this would be totally from
the perspective of I don’t remember
what it was for, FitForPurpose, cause
I’'m trying to figure out if it’s high or
low, what kind of decision can | make
with this specific usage, right?”

Perspectives

Certain outlooks with which a user can look
at BOMI

P5 — ““...some might have more this
boundary object perspective, some have
more the traceability perspective of how
diff boundary objects would be
connected to each other.”

P6 — “There are so many perspectives if
| look at BOMI. You can have... Isita
product perspective or something like
that?”

Function

Suggested tooling functions

P3 — “Another way to bring down the
complexity could perhaps be to add
functionality to filter the model based
on a certain boundary object at a time,
so instead of showing all the boundary
objects in one view...”

Confusion

Needed clarification about study or question
posed

P7 — “So maybe my question would be
to you what kind of visualizations are
you thinking about? You thinking of
visualizing the specific instances of the
different BOMI models?”

P6 — “So, I’'m seeing here in this
metamodel, I’m seeing the role is part
of the MI and also part of governance
team. And governing the BO. So, when
you ask me what is the least important
aspect here that | would maybe perhaps
remove? | looked at that line in
particular. | was wondering what can |
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remove here? What is the instance of
this question?”

Positivity

Showed positive attitude towards study

P7 — “I think it does, I was just thinking
what were you thinking of visualizing,
but then if it’s use case wise, I think
that’s good.”

P6 — “I am really really happy! I helped
create this thing, but I like the idea that
you’re carrying it forward and it’s
actually getting to be meaningful a little
bit more for me as well.”
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CYCLE 2 CODEBOOK (INVESTIGATION PHASE)

APPENDIX G

Code

Subcodes

Definition

Quotes

Positive

Positive thoughts or feelings about view
types

P1 — “Slightly better than original
model.”

P3 — “Much better. Everything is
connected to a central object, but those
objects are (mostly) not connected to
each other, so the graph is much easier
to read.”

P5 — “I like this view. I think it’s
simpler.”

P6 — “I think it’s good that the
methodological islands are not visible
here and that the focus is more on
different Roles and their usage of
boundary objects.”

Negative

Negative thoughts or feelings about view
types

P4 — “Hard to evaluate the impact of
the changes. To me limited changes /
differences between the various
views.”

Neutral

Neutral thoughts or feelings about view type,

belief that view types are no different that
original model

P3 — “Feels pretty equivalent to the
original model to me.”

P4 — “No different than original
model.”

P6 — “From looking at it, it looks like it
has a large overlap with the overview
view type.”

Uncertain

Uncertain of how to improve view
types

Uncertain of feelings about view
types

Feelings or thoughts of uncertainty about
view types, unsure of what could be
improved in current view types

P1—“No new ideas...”

P5 — “So actually, I don’t have any
suggestions for more views.”

P2 — “Intuitively it looks great, but it is
hard to access if it is misleading in any
way...”

P5 — “Ah yes, I see. So, I think you see
my struggle, right? With the previous
one, there was a big difference between
the two models, then you can clearly
see that it made everything simpler.
With this one. | guess, | dunno, maybe
if | had a use case or if | was interested
in a particular MI...”
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Suggestions

Change/Removal of elements

More explanation about BOMI

Reorganize elements

Visualization

Suggestions on how to improve view types
or understanding of BOMI in general

P1 — “Show less detail.”

P2 — “You probably do not need the
UML types, such as <<interface>> -
would be better to see directly what is
the boundary object. Perhaps reducing
the number of intersections or
elements?”

P5 — “It becomes a bit harder when |
come from product specialist and then
read and then seldom and then test
classes, so I'm not sure if this is rather
just because we only removed the
attributes, but we didn’t do anything
with the line. Probably because we
want to keep the semantics — right? But
it’s a bit — or maybe it’s just a colour
thing, it needs to be a bit more...
Darker, maybe?”

P3 — “Aligning the boxes would
improve the readability, | think. Also
or alternatively, removing some of the
crossing lines if possible, since they
feel visually noisy.”

P4 — “The BOMI model in general
needs some help to understand.”

P2 — “Ability to interactively zoom into
details would probably also be good
here.”

P6 — “I think, and maybe that is out of
scope for your current project but
looking at other ways of visualizing
boundary objects and BOMI models
would be useful.”

New View Type

Ideas for possible new view types

P6 — “That maybe you would want to
have a process view for individual
boundary objects as well. So, for test
cases, maybe you would want to see
what the overall process is of their
creation, and the roles, associations
that people reading it and people using
it for different purposes and what the
steps would be for this.”

Tooling feature

Ideas for future tooling features

P5 — “You open the model and then
you have some kind of a yellow or a
warning mark or something based on
certain indicators, like if you could
have some kind of logic behind the
different attributes then be able to mark
something on top of the model that
would alert whoever is looking at it of
some smells or something like that. |
think that would be very interesting.”

P6 — “Maybe checkboxes at the top and
you can say what is it that I’'m
interested in, is it just the purpose? Or
how it is accessed or how it is
maintained? And then different things
could be highlighted or brought
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together in a consolidated view so that
not everything is being displayed at
once and overwhelming the users of
this model.”

Confusion

Questions about study or model that required
clarification

P5 — “Is there a reason why the test run
interface is disconnect and not
connected to anything?”

P6 — “Okay so the things that are
missing are just the attributes and the
enumerations? Otherwise, it’s exactly
the same?”
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APPENDIX H

CYCLE 2 CODEBOOK (EVALUATION PHASE)

Code Definition Excerpt from notes

Positive Positive thoughts or feelings about view types P1 - ... good, I prefer less information in text.”
P2 — “T agree with P1.”
P4 — “Very well done, the views with just subsets of
information, it works very well for me.”

Negative Negative thoughts or feelings about view types P3 — “It was hard to follow.”

Neutral Neutral thoughts or feelings about view type, no input, or P3 — “Not too much input.”

suggestions

Suggestions

Ideas for future features

P2 — “Team A needs to coordinate with Team B... Can
I make sentences through the models?” (Future tooling
direction with text to model and model to text feature).

P2 — “Legends would be nice for the colour
schematics.”

Questions

Questions about study or model that required clarification

P1 — “Are Roles based on SAFe framework roles?”

Option Preference

Expressing a preference for either option 1 or option 2 of the Ml
or governance view type alternatives

P1 — “I think the alternative to the right is preferred for
both.”
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APPENDIX |

RESULTS OF CYCLE 1 SOLUTION PHASE

‘ L. Govemance Team (Name) 0.
Governs Governs (association) Part of

1.7
Responsible/Creates/Reads/Updates/Deletes - .
Usage (association)

Coordinates Between 1.

Fig. 1.1. Metamodel of overview view type (cycle 1). This view type focuses on providing stakeholders with a simple summary of elements surrounding
the BO. This is accomplished by stripping away the enumerations and all attributes of every element within the model, including that of the boundary
object.
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<lnterface>>
Test Run

<dnterface>>

Document Describing how
Tests Shoukd Work [DFD)

Go

Govems (associafion)

<interface>>
Test Cases

erns

TSI <——Governs

Creale festruns

Test Area Maintainers (TAM)

Part of
Part of:
Ercoue (e, eques change) Partof Drifes
Test Engineers J

Part of

Part of

Product Specilist

Part of

Part of

Product Owners VP Prdects
Partof
Drive
Partof
Projct Managers
Fealure Projects
Part of

Developers Feature/Functional Teams

Platforn Organizaion

Partof
Platform Management
Part of

Project Manager (QA)

Test Leads

Part of-

Part of

Part of

Drives

Technology/Process

Fig. 1.2. Instance model of cycle 1’s overview view type derived from Fig. 11. This figure provides an example view involving the BO of Test Cases, which
disregards the detailed information previously provided via the attributes and enumerations.

<<Enumeration>>
BOSuperTypes

Standard
Technology
Task
Planning
Value
Product
Other

<<Enumeration>>
LifecycleStage

Planning
Operation
Deprecate
Retire

<<Enumeration>>
HighLow
High

Medium
Low

<<Interface>>
Boundary Object

SuperType: BOSuperTypes
Purpose: String
LevelofDetail: HighLow
FrequencyofChange: HighLow
Modularity: HighLow
Maintainability: HighLow
Prescriptive: HighLow
LifecycleStage: Lifecycle Stage
RepresentationFormat: String
Tooling: String

Versioning: String

UptoDate: String

InternalConsistency: HighLow

[HighlLow

Responsible/Creates/Reads/Updates/Deletes

1.7 1.0

External Consistency (to other BO):

1"
Part of
1.7
Coordinates Between 1. 1.5
Types: MITypes
Usage (association)

Accessibility: HighLow Drives

Stability: HighLow

Criticality: HighLow

Purpose: String DriverType: DriverTypes

FitforPurpose: HighLow DistanceType: DistanceTypes | 4 «
DistanceSize: HighLow

<<Enumeration>>
MIType

Teams
Silos (release
trains)
Departments
Organizations

<<Enumeration>>

DriverTypes

Technology
Process
Organizational

<<Enumeration>>
DistanceTypes
Cultural

Geographical
Organizational

Fig. 1.3. Metamodel of MI view type (cycle 1). This view type focuses primarily on understanding and managing Mls, it allows users — most likely
managers — to focus on understanding what drives Mls and how others are using these Mls. To implement this view, the Governs association,

Governance Team, and Usage association attributes (not directly linked to MIs) were removed, as they were deemed irrelevant when focusing on Mls

and Drivers.
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08
Standard
Technology

Planning

Value <Interface>>

Purpose: Execul
featurelpro

cases to ensure qualiies of

Plamning

Read (seldom)

——

Read (seldom)

Usage (associton)

Stakeholder

ers, Sales Engineers)

<<Enumeration>>

Product Own

Read (seldom).
Usage (assocation)

Project Managers

Operation
Dey te

<<nferface>>

LevelofDetai: High (depends)
FrequencyofChange: Low (depends on
lfecycle, changes a lot in the beginning)
Modulrty: Medum? (wart o test as small as
possibl,can choose uct)

Maintainabilty

Figh
Start as d

v, describes
pive later, changes

Read!Get Reports/Ge Ticke o Issue/Request update

Usage (associaion)

Crealing Test Runs

Developers

i (association)

Create/Create Test Runs/Execute

pi—

Tex, (tags fo

at. Tex
tags for fealures)

UptoDate: No (we try, some yes, depends on|
frequency of use)
Internal
ltechnology
Extem:

(more sothan requiremerts because
abl) looking

Feature/Functional Teams

Part o———
MiType
Teams

—Part of—

Depar
Org

s
zations

<<Enumerat

Part of

DriverTypes
o

Pro
Organizatonel

<<Enumeration>>

XVP Projects

Feature Projects

DistaceTypes
Citural
ographical
Orgarizatioal

Drives

Drives

Part of

ganization
Varies

Execute them (read,request change)

i (assocation)

Name: String

Project Manager (QA) Part

Platform Organization
DistanceSize:
Part of gotten closer,

Platform Managemert

Partof
Partof—— Part oF—— Part o
Test Engineers
Part of
Test Area Maintainers (TAM)
Drives

Fig. 1.4. Instance model of cycle 1’s Ml view type derived from Fig. 11. With the absence of governance information and detailed Usage attributes, users

could potentially examine the Mls and

their Drivers with greater ease.
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Governance Team
Name: String
<<Enumeration>>

Governs Governs (association) Part of
BOSuperTypes CoordinationMechanism: String

Standard Frequencyof_Coordmaﬁon: HighLow

Technalogy Purpose: String

Task

Planning

Value Responsible/Creates/Reads/Updates/Deletes

Product <<Interface>>

Other Boundary Object 1.2 1.7

SuperType: BOSuperTypes Usage (association) Role

<<Enumeration>> Purpose: String Accessibility: HighLow
if I LevelofDetail: Highl Stability: HighLow Name: String
LifecycleStage evelofietall: Hightow Criticality: HighLow

Planni FrequencyofChange: HighLow Purpose: String

anning . .

TrEm Modularity: HighLow FitforPurpose: Highlow

Deprecate Maintainability: HighLow

Retire

Prescriptive: HighLow

<<Enumeration>> LifecycleStage: Lifecycle Stage

H'\ghLow RepresentationFormat: String
Tooling: String

ngh_ Versioning: String
Medium UptoDate: S
Low ptoDate: String

InternalConsistency: HighLow

External Consistency (to other BO):
|Highlow

Fig. 1.5. Metamodel of BO view type (cycle 1). This view type focuses on the BO, with the main stakeholders being either developers, managers, or
anyone who is involved with the boundary object. Both Mls and Drivers are absent from this view type.




<<Enumeration>>

Creates

<<Interface>>
Document Describing how

Usage (association)
Accessibility: High

Stability: High

Criticality: High

Purpose: Feature is working as intended, help to
update test case

FitforPurpose: High

Read (seldom)

Usage (association)
Accessibility: High

Stability: High Project Managers
Griticality: Figh

Purpose: send test plan, higher level of abstraction,
trust QA feedback

FitforPurpose: High

Read (seldom)

Usage (association)
Accessibility: High

Stability: High
Criticality: Low
Purpose: Reporting bugs, tickets from market

FitforPurpose: High

Product Specialist

Name: String

Read (seldom)

<<Interface>>
Test Cases

SuperType: Task

ests Should Work (DFD

BOSuperTypes Purpose: description to describe how new Purpose: Value

Standard feature should work LevelofDetail: High (depends)

Tachnology Note: not true in all ca hange: Low (depends on
Task lifecycle, changes a ot in the beginning)
Planning Modularity: Medium? (want to test as small as
Value possible,can choose which product)

Product Rareiecacs Maintainabilty: High

A LR aintainability: Hig

<<Enumeration>>

Purpose: Execute test cases to ensure qualities
of feature/product

Prescriptive: Start as descriptive, describes
what people want, prescriptive later, changes
at beginning

LifecycleStage: Planning, Operation,

LifecycleStage Deprecate (test cases)

Planning RepresentationFormat: Text, (tags for
Operation automatic vs.manual, tags for features)
Deprecate Tooling: Trace (both automatic and manual),
Retire

<<Enumeration>>

Tart (for execution), Qart (for execution/
environment)

Versioning: Yes (use latest)

HighLow UptoDate: No (we try, some yes, depends on|
Figh frequency of use)
VCAedlum InternalConsistency: sometimes mismatch in

ow

technology

External Consistency (to other BO): Medium
(more sothan requirements because they are

executable) looking at relationship to object

Usage (association)
Accessibility: High
Stability: High
Criticality: High
Purpose: Not having to manage requirements,
outsourcing requirements management, want all

functionality covered
FitforPurpose: High

Product Owners

Read/Get Reports/Get Ticket or Issue/Request update

Usage (association)
Accessibility: High

Stability: High

Criticality: High

Purpose: Feature is working as intended, help to
update test case

EitforPurpose: High

Developers

Creating Test Runs

of test

Governs (association)
CoordinationMechanism: Communication/Talk

FrequencyofCoordination: Low

Purpose: Maintain the case

Usage (association)
Accessibility: High

Stability: High

Criticality: High

Purpose: Cover a feature with test cases,
prioritized testing, information to see if all passed

Project Manager (QA)

FitforPurpose: High

Create/Create Test

Usage (association)
Accessibility: High

Test Leads
Stability: High

Criticality: High

Purpose: Ensure test case covers all test scope
for a product, first line, after a while test applicable
to many products

FitforPurpose: High

Execute them (read, request change)

Usage (association)

Test Engineers

Purpose: Ensure test case covers all test scope
for a product, first line, after a while test applicable
to many products

FitforPurpose: High

Governs

Governance Team

Test Area Maintainers (TAM)

Accessibility: High
Stability: High
Criticality: High
urpose: Ensure that feature is working as
intended (instance level)

FitforPurpose: High

Govern:

Fig. 1.6. Instance model of cycle 1’s BO view type derived from Fig. 11. It shows the MIs and Drivers completely removed to place focus on the BO of Test

Cases and all the aspects directly associated with it.
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APPENDIX J

RESULTS OF CYCLE 2 SOLUTION PHASE

The instantiated example views have been rearranged to decrease the overlapping lines and enhance readability.

<<Enumeration>>
BOSuperTypes <<Enumeration>>
Standard MiType
Technology . -
Task Responsible/Creates/Reads/Updates/Deletes jleams
Planning <<Interface>> S”U.s Jrlleres
o Boundary Object 1.5 1.% trains)
Product SuperType: BOSuperTypes Usage (association g:’:ﬂr“gsg‘;
Other Purpose: String Name: String
LevelofDetail: HighLow 1.7 <<Enumeration>>
<<Enumeration>> FrequencyofChange: HighLow DriverT
river s
L\fecyc\estage Modularity: HighLow Part of yp
e Maintainability: HighLow 1. Eé:;ﬂs‘ﬂgv
Operation Prescriptive: HighLow . N o
1.7 Coordinates Between 1. 1. Organizational
Deprecate LifecycleStage: Lifecycle Stage
Retire ) e Types: MITypes
Repr.esemaponFormat. String NEaaeleEsaoition <<Enur e
<<Enumeration>> Tooling: String o .
e Drives DistanceTypes
H\ghLow Versioning: String
UptoDate: String Cultural
H‘gh. InternalConsistency: HighLow DriverType: DriverTypes Genglr'aph\(a\
Miedium External Consistency (to other BO): Distancelype: Distancelypes | q_« Cniatond
Low HighLow ’ DistanceSize: HighLow

Fig. J.1. Metamodel of MI view type option 1 (cycle 2). Here, the BO and its elements remain displayed, while the Usage attributes are hidden, and all
information related to governance is completely absent.

<chieriace>>
DocurmentDescrving how.
Tests Shoud Work DF)

WType

Profct Haragers
Meresmg ]

Deveogers

wetry, som yes, depends |

Paforn Maragenent

Patol

Stakenoders Lsers, Sl Ergeers)

Fig. J.2. Instance model of cycle 2’s MI view type option 1 derived from Fig. 11. It shows the BOs remaining present, with the Usage associations’
attributes and all governance information removed.
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Product
Other

rumeratiors

Part of

Makes U

<<Interface>>
Feature
SuperType: Value

Purpose: provid
LevelofDetail: High
FrequencyofChange: Low

Moduarity: Canit g

e: Planning, Operatior

RepresentationFormat: Attribute to fill in (Hansoft),
Issue type (Epic), Attribute Value Pairs

Versioning: No

UptoDate: Will be after move

Read/InfluencelFeedb:

sponsible

nagement
(not point

Operational PO

Management System Development
—|

Every team has a line manager

Line Manager

Driver

Driver

Fig. J.3. Instance model of cycle 2’s MI view type option 1 derived from the full BOMI model found in Appendix K.
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<<Enumeration>>
BOSuperTypes

Standard
Technology
Task
Planning
Value
Product
Other

<<Enumeration>>
LifecycleStage

Planning
Operation
Deprecate
Retire

<<Enumeration>>
HighLow
High

Medium
Low

Governs Governs (association)

CoordinationMechanism: String

FrequencyofCoordination: HighLow|

Purpose: String

<<Interface>>
Boundary Object

SuperType: BOSuperTypes
Purpose: String

LevelofDetail: HighLow
FrequencyofChange: HighLow
Modularity: HighLow
Maintainability: HighLow

Prescriptive: HighLow
LifecycleStage: Lifecycle Stage
RepresentationFormat: String
Tooling: String

Versioning: String

UptoDate: String

InternalConsistency: HighLow

HighLow

Responsible/Creates/Reads/Updates/Deletes

External Consistency (to other BO):

Usage (association)
Accessibility: HighLow
Stability: HighLow

Name: String

Part of

Criticality: HighLow
Purpose: String
FitforPurpose: HighLow
Frequency: Seldom/often...

Fig. J.4. Metamodel of governance view type option 1 (cycle 2). This view type focuses on how the BO is governed and removes all MlIs and Drivers.
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<<Enumeration>>

BOSuperTypes
Standard
Technology
Task
Planning
Value

Product
Other

<<Enumeration>>

LifecycleS

Planning
Operation
Deprecate
Retire

<<Enumeration>>
Higl
High

Medium
Low

Greates

<<Interface>>

Document Describing how
T

Purpose: description to describe how new
feature should work
Note: not true in all cases

age (association)
Accessibility: High

Stability: High
Criticality: High

urpose: Feature is working as intende
update test case

help to

FitforPurpose: High
Frequency: Missing

Read

Accessibility: High

Stability: High

Criticality: High

Purpose: send test plan, higher level of abstraction,
trust QA feedback

FitforPurpose: High

Frequency: Seldom

Project Managers

Read

Accessibility: High

Stability: High

Criticality: Low

Purpose: Reporting bugs, tickets from market
FitforPurpose: High

Frequency: Seldom

Product Specialist

Name: String

Read

<<Interface>>
Test Cases
SuperType: Task

Purpose: Value
LevelofDetail: High (depends)

<<Interface>>

Test Run

Purpose: Exectte test cases to ensure qualities
of feature/product

Governs (association)
CoordinationMechanism: Communication/Talk

FrequencyofCoordination: Low

Purpose: Maintain the case

F hange: Low (depends on
lifecycle, changes a lot in the beginning)
Modularity: Medium? (want to test as small as
possible,can choose which product)

Maintainability: High

Prescriptive: Start as descriptive, describes
what people want, prescriptive later, changes
at beginning

LifecycleStage: Planning, Operation,
Deprecate (test cases)

RepresentationFormat: Text, (tags for
automatic vs.manual, tags for features)
Tooling: Trace (both automatic and manual),
Tart (for execution), Qart (for execution/
environment)

Versioning: Yes (use latest)

UptoDate: No (we try, some yes, depends on
frequency of use)

InternalConsistency: sometimes mismatch in
technolog

External Consistency (to other BO): Medium
(more sothan requirements because they are
executable) looking at relationship to object

Criticality: High

Purpose: Not having to manage requirements,
outsourcing requirements management, want all
functionalty covered

Product Owners

FitforPurpose: High
Frequency: Seldom

Read/Get Reports/Get Ticket or Issue/Request update

Developers

FitforPurpose: High
Frequency: Missing

Creating Test Runs

Usage (association)
Accessibility: High

Stability: High

Project Manager (QA)

FitforPurpose: High
Frequency: Missing

Create/Create Test

of test

Accessibility: High

Test Leads
Stability: High

Criticality: High

Purpose: Ensure test case covers all test scope
for a product, first line, after a while test applicable
to many products

FitforPurpose: High
Frequency: Missing

Execute them (rea

Accessibility: High

Test Engineers

Purpose: Ensure test case covers all test scope
for a product, first line, after a while test applicable
to many products

FitforPurpose: High

Frequency: Missing

Governs

Name: Strin

Test Area Maintainers (TAM)

Accessibility: High

Stability: High

Criticality: High

Purpose: Ensure that feature is working as
intended (instance level)

FitforPurpose: High
Frequency: Missing

overns:

Fig. J.5. Instance model of cycle 2’s governance view type option 1 derived from Fig. 11. It displays the BO of Test Cases, its Usage associations and
attributes, Roles, Governs associations, and Governance Teams.
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<<Enumeratio;

Standard
Technology
o

Planning

Retire

umeratio

HighLow
High
Medium
Low

Part of

Governs (association)
CoordinationMechanism: Weekly Meeting

FrequencyofCoordination: High

Purpose: goal decisions to start or
finish a feature

Read/Other?

Accessibilty: Low (for now)

Stability: High

Frequency: Missing

h
Purpose: new or changed management interfa

Management System Member

(not point of content

<<Interface>>
Feature
SuperType: Value
Purpose: provides business value

LevelofDetail: High
FrequencyofChange: Low

Modularity: Can't generalize, minimize dependencies

Maintainability: low
Pre

iptive: High

FitforPurpose: High
Purpose: Missing
Frequency: Missing

PAB (Product Activation Board)

Usage
Accessibility: High
Stability: High

Criticality: High

iation)

Stability: Missing
Criticality: Missing
FitforPurpose: Missing
Purpose: Missing

Frequency: Missing

part of

Management System
Point of Contact

Operational PO

Part of

Par of

Strategic PO

Line Manager

Every team has a line manager

LifecycleStage: Planning, Operation

RepresentationFormat: Attribute to fill in (Hansoft),
Issue type (Epic), Attribute Value Pairs

Versioning: No

UptoDate: Will be after move

InternalConsistency: overlaps with up to date, not

ys filled in

alw

eature hig
details, low, not always fille
Stability: High
Criticality: High
FitforPurpose: High

irpose: Missing
Frequency: Missing

Test Coordinator

Program Manager

Connectedness (between Mis): ?

External Consitency (to other BO): not auton

Accessibility: Missing
Stability: Missing
Criticality: Missing
FitforPurpose: Missing
Purpose: Missing
Frequency: Missing
Read/Cogrdinate

Release Manager

Accessibility: Missing
Stability: Missing

Criticality: Missing
FitforPurpose: Missing
rpose: Missing
Frequency: Missing

Technical Writer

FrequencyofCoordination: Medium

prioritize features

Purpose

7
CoordinationMechanism: Every 3 weeks

Accessibility: Missing
Stability: Missing

Criticality: Missing
FitforPurpose: Missing

Purpose: Missing
s

requency: Missing

Part of

Backlo Groomers

Part of

Fig. J.6. Instance model of cycle 2’s governance view type option 1 derived from the full BOMI model found in Appendix K.
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APPENDIX K

INSTANCE MODEL OF BOMI SETUP FOR A GENERIC FEATURE FROM COMPANY E

BOSwerTypes
Standard
Technolog
Task

Governs ovens (associlion
(CoordinationMechanism: Weekly Meating
FrequencyofCoordination: High
Purpose: goal decisions o startor
frish  feature

Goms Governs (assocation)

Low

I,

Makes i1,/

FrequencyofCoordination: Medium

Purpose: prioritze features

Moduarty:

t generalize, minimize dependencies
Maintainabilty: low
Prescriptive: High

Part of—— Partof

Management

Read/Other?

Purpose: new or char

ged management interfacs

(not point

tom Member
f conter

Some are part of

Management Sy
Poit of Contact P

ge
[Accessibilty: (Feature high, some
details, low, not always flled in)

Usage (association
[Accessibilty: High
Stabilty: High
(Critcalty: High
FitforPurpose: High
Purpose: Missing

Management System Development.

- ——

Every team has a line manager

Do the line managers

Line Manager
access features?

Lifecyciest

ge: Planring, Operation

RepresentationFormat: Attribute to fill in (Hansoft
ssue type (Epic), Attribute Value Pairs

sioning: I
UptoDate: Will be after move
ternalConsistency: overlaps with up o date, not
lways filed in

Connectedness (between Mis): ?

Usage ton)
[Accessibilty: (Feature high, some
details, low, not always filled in)
Stabilty: High

Criticalty: Figh

FitorPur
Purpose

Figh
Missing

Test Coordinator

Part

Program Manager

[External Consitency (o other BO): not automated

Accessibility: Missing
stabiliy: Missing
Critcaly: Missing
FitforPurpose: Missing
Purpose: Missing

[—Read/Coqudicat
Usage (association)

[Accessibility: Missing
Stabiliy: Missing
Critcalty: Missing

FitforPurpose: Missing

e: Missing

Missing

MiType
Teams

S
Organizatons
Drives-
PR
DriverTypes.
Technology
Process
Organtatons!
Drver
Drves DrverTyee: Msrg S—
DistanceType: Mising
Ditancedo. Missng DistanceTypes
Colural

graphical
rizational

Missing
DistanceSize: Low?

DriverType: Proc
DistanceType: Missing
Distancesize: Low

Driver

Drives__|DriverType: Organization
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APPENDIX L

INSTANCE MODEL OF FINAL OVERVIEW VIEW TYPE SETUP FOR A GENERIC FEATURE FROM

COMPANY E

Part of

Management System
(ot oot of conter

Some are part of

Management System
Point of Contact

Driver.

Management System Development

Driver

Operational PO

Development Team

I || —

Every team has a line manager

Line Manager

Driver
Par Test Team

Program Manager

Program Management

Release Manager Release Office

Driver

Techrical Writer Par Release Office
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APPENDIX M

INSTANCE MODEL OF FINAL MI VIEW TYPE SETUP FOR GENERIC FEATURE FROM
COMPANY E

<<Enumeration>>

MIType
Management System Member Part of Teams
(not point of content) o Silos (release trains)
Departments
Organizations

<<Enumeration>>
Management System

: " Management System Development ) DriverTypes
Point of Contact Part of Drives —— DriverType: Organization Technology
Process
DistanceType: Missing N
DistanceSize: high Oz

<<Enumeration>>

DistanceTypes

5 Cultural
A Part of > Developme e < Drives. DriverType: Missing Geographical
Organizational

DistanceType: Missing
DistanceSize: Missing

e Parte! 5

Every team has a line manager

DriverType: Organization

Test Coordinator Part of %Driws

DistanceType: Missing
DistanceSize: Low?

Program Manager Part of Program Management Drives DriverType: Process

DistanceType: Missing
DistanceSize: Low?

Release Manager Part of IRetZ2ED Qe Drives

DriverType: Organization

Technical Writer Part of IRelizEED Ot Drives

] DistaneeSim Mo

DistanceSize: Medium
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APPENDIX N

INSTANCE MODEL OF FINAL BO VIEW TYPE SETUP FOR GENERIC FEATURE FROM

COMPANY E

<<Enumeration>>

BOSuperTypes
Standard
Technology
Task

Planning

Value

Product

Other

numeration>>

LifecycleStage
Planning
Operation
Deprecate
Retire

<<Enumeration>>

HighLow
High
Medium
Low

Management System Member

(not point of content)

Read/Other?

Usage (association)
Accessibility: Low (for now)

Stability: High

Criticality: High

FitforPurpose: High

Purpose: new or changed management interfaces
Frequency: Missing

<<Interface>>
Feature
SuperType: Value
Purpose: provides business value
LevelofDetail: High
FrequencyofChange: Low
Modularity: Can't generalize, minimize dependencies
Maintainability: low
Prescriptive: High

Read)/Influence/Fe

Management System

Point of Contact

Usage (association)
Accessibility: (Feature high, some
details, low, not always filled in)
Stability: High
Criticality: High

FitforPurpose: High
Purpose:” Missin

Frequency: Missing

sage (association,
Accessibility: High
Stability: High

Criticality: High
FitforPurpose: High
Purpose: Missing
Frequency: Missing

Operational PO

Strategic PO

Usage (:
Accessibility: Missing
Stability: Missing
Criticality: Missing
FitforPurpose: Missing
Purpose: Missing
Frequency: Missing

Line Manager

LifecycleStage: Planning, Operation
RepresentationFormat: Attribute to fill in (Hansoft),
Issue type (Epic), Attribute Value Pairs

Versioning: No

UptoDate: Will be after move

InternalConsistency: overlaps with up to date, not
always filled in
Connectedness (between Mis): ?

Usage (association)
Accessibility: (Feature hi

igh, some
details, low, not always filled in)

FitforPurpose: High
Purpose: Missing

Frequency: Missing

Test Coordinator

Every team has a line manager

External Consitency (to other BO): not automated

Stability: Missing
Criticality: Missing
FitforPurpose: Missing
Purpose: Missing
Frequency: Missing

Read/C

Program Manager

sage (association,
Accessibility: Missing
Stability: Missing
Criticality: Missing

FitforPurpose: Missing
Purpose: Missing

Frequency: Missing

Release Manager

Accessibility: Missing
Stability: Missing
Criticality: Missing
FitforPurpose: Missing

Purpose: Missing
Frequency: Missing

Technical Writer
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APPENDIX O

INSTANCE MODEL OF FINAL GOVERNANCE VIEW TYPE SETUP FOR GENERIC FEATURE
FROM COMPANY E

Enumeration>>

perTypes
Standard
Technology
Task

Planning
Value

Product

Other

Enumeration>>

Lifecyc

Planning
Oper;

n
Deprecate
Retire

<<Enumeration>>

High
High
Medium
Low

Part of

Makes uf

Governs

PAB (Product Activation Board)

Governs (association)
CoordinationMechanism: Weekly Meeting

FrequencyofCoordination: High

Purpose: goal decisions to start or
finish a feature

Part of
Part of

Read/Other?

Feature

Value

Purpose: provides business value

LevelofDetail: High

FrequencyofChange: Low

Modularity: Can't generalize, minimize dependencies
Maintainabilty: low

Prescriptive: High

Management System Member.

Read/Influen

LifecycleStage: Planni

Operation

RepresentationFormat: Attribute to fill in (Hansoft),
Issue type (Epic), Attribute Value Pairs

Versioning: No

UptoDate: Will be after move

InternalConsistency: overlaps with up to date, not
always filled in

O Prioritizes

Some are part of

Management System.

Operational PO

Part of

Part of

Line Manager

Part of

Pait of Part of

Every team has{a line manager

Connectedness (between Mis): ?

External Consitency (to other BO): not automated

Monitoring/Planning

Test Coordinator

Program Manager

Governs

FrequencyofCoordination: Medium

Purpose:_prioritize features

CoordinationMechanism: Every 3 weeks

Part of

Release Manager

d
Read/Coordinate

Technical Writer

Backlog Groomers.

1
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