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Over the past years, software delivery speed and quality have been accelerated
by the prominent adoption of agile and DevOps practices. This allowed software to
provide higher value to customers at faster pace. Although, DevOps has managed to
tear down the walls between the two teams, business has not always been involved
in the whole process of software delivery. Additionally, DevOps teams include a
Product Owner, who is representing business perspective and the question remains,
if this is enough. The user requirements are translated in feedback loops through
the PO who is usually struggling with a backlog with hundreds of requirements.
The involvement of users and the higher management is very limited in the whole
process. The goal of this research is to provide better alignment between business
and DevOps in a new concept, named BizDevOps.

This research follows the Design Science methodology, based on Wieringa (2014).
A Systematic mapping is performed for exploring the current body of knowledge
and structuring the research area. The industry perspective is captured by means of
semi-structured interviews with experts on the field, representing the business, soft-
ware development and operations perspectives. As a result, a solution treatment
has been proposed, to improve the current research problem. The BizDevOps pro-
cess model has been designed, as the main contribution of this research. The artifact
is validated with industry experts in an exploratory focus group session and several
improvements are performed to the artifact.

The BizDevOps process model is a high-level representation of the software de-
livery process, that aims to extend the current DevOps process, in order to enhance
user-centricity and multiple stakeholders alignment. In conclusion, BizDevOps is a
new concept that aims to empower business to be more involved in the process of
delivering software. It allows to interact with the DevOps team at various phases,
at the start Explore and Identify phase. During Development and Operations phase, the
business role is to ensure smooth software delivery. At last, a Validation phase ensures
the delivery effort is satisfying the customers needs.
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Chapter 1

Introduction

1.1 Motivation

Agile methodology has become very popular among software development orga-
nizations, due to the advantage on addressing difficulties arising from dynami-
cally changing requirements (Patanakul and Rufo-McCarron, 2018; Cleland-Huang,
2012). Agile principles give emphasis on human interaction, organizations being
more responsive to change and fostering collaboration with the customers (Younas
et al., 2018; Cleland-Huang, 2012).

While adopting an incremental and iterative development process, as in agile
methods, helps organizations to meet constantly changing customer needs, DevOps
comes into play, in order to accelerate software delivery speed (Krishna Kaiser,
2018). DevOps is here to bridge the gap between development and operations teams.
By increasing collaboration and communication between these two teams and em-
phasizing automation via tools orchestration and performance monitoring through-
out the software development lifecycle, efficient value delivery is ensured (Jabbari
et al., 2016; Mufioz and Diaz, 2017). DevOps adoption finds a good support in or-
ganizations already adopting agile methods, as they both share several core values
and principles (Nagarajan and Overbeek, 2018), such as Continuous Integration and
Collaboration, Continuous Delivery (Benguria et al., 2018).

All the above mentioned benefits of Agile and DevOps adoption, have been fa-
cilitated by the advent of cloud computing technology, that provide both the infras-
tructure and resources needed for DevOps implementation (Farooqui, 2018; Di Nitto
et al., 2016; Younas et al., 2018). Furthermore, the DevOps way of working is more
and more promoted by other powerful technologies like microservices and contain-
ers (Farooqui, 2018), that have revolutionized the way of delivering software, by
enabling software delivery in small and independent software increments (Balalaie
et al., 2016; Farooqui, 2018).

As described, the scenery in today’s software product development process is
disrupted by emerging technologies and organizations must undertake actions to
respond to these changes, by enhancing their agility (Abdelkebir et al., 2017). There-
fore, Digital Transformation initiatives are crucial for organizations that want to
adapt to current market dynamics. Organizations” motivation for Digital Transfor-
mation is to enhance user experience, optimize their operations and enable agility in
their business processes for scalability and future growth (Shivakumar, 2018).

With all these benefits brought to Software Development, one thing is sure, De-
vOps is here to stay. Industry expertise is mostly prevalent in this domain and has
contributed in providing knowledge on DevOps best practices for a smooth transi-
tion towards. As a result, breaking down silos between developers and operations
teams has gained much attention and the cooperation between these two has been
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pictured in a T-shaped team (Krishna Kaiser, 2018), a cross-functional team that is
responsible from end to end for the software increment.

Nevertheless, several studies have identified the importance of integrating busi-
ness capabilities into software development (Wiedemann et al., 2019; Gruhn and
Schafer, 2015; Blueprint, 2017; Fitzgerald and Stol, 2014; Schrader and Droegehorn,
2018; Wiedemann et al., 2019; Forbrig and Dittmar, 2019). One would wonder why
this is needed, as long as the role of the Product Owner is in place, bridging the com-
munication between the business stakeholder and the DevOps teams. The answer
is that the market is pushing organizations towards aiming for operational excel-
lence and customers are becoming more and more demanding, hence organizations
should view the software development process as integral part of the their vision
and strategy (Schrader and Droegehorn, 2018; Fitzgerald and Stol, 2014). Therefore,
a closer collaboration between the people driving business value and those driving
software development is necessary.

1.2 Problem statement

A close alignment between people, processes and the technology, is seen as a key
factor for ensuring that business value is preserved as the product flows through the
DevOps loop. Translating the business domain into software engineering domain
comes with the challenge that the business management teams are only involved
in presenting new requirements and reviewing the final software, but they do not
actively participate throughout the development process (Gruhn and Schéfer, 2015;
Blueprint, 2017). Therefore, the gap between people that drive the business value
and software developers in the current DevOps process is becoming deeper (Wiede-
mann et al., 2019).

To address this gap, we explore the BizDevOps model, as an extension of De-
vOps, defined as the integration of domain experts with DevOps teams (Wiedemann
et al.,, 2019). One main driver for an organization to adopt a BizDevOps model is
to stay competitive and innovative, by providing higher customer satisfaction and
higher quality software (Wiedemann et al., 2019).

The concept of BizDevOps is new to the scientific world. The term originates
from industry needs to address the misalignment of business and development worlds.
Our primary focus is to identify which mechanisms should be in place, in order to
facilitate the Business, Development and Operations alignment. Therefore, a formal-
ization of the BizDevOps model is necessary.

This research aims in leveraging a BizDevOps model, in order to continuously
take new business and customer requirements into account. The main intention is to
ensure an active participation of business stakeholders in the software development
and operation process, in order to accelerate feedback mechanisms and at the same
time ensure that the output of the development team is meeting the business goals
and the end user expectations.

1.3 Research scope

This research is conducted in the context of developing quality software systems.
The activities involved in the software delivery lifecycle are in the spotlight. More-
over, the DevOps process is studied, by emphasizing more the people and process
dimension, rather than the fechnology one. This choice has been made due to the
human-oriented nature of the alignment problem of this research.
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In addition, the business involvement in the software delivery cycle is studied in
isolation. This research is only concerned with the role of business stakeholders in
identifying and capturing product requirements and planning for the software de-
velopment lifecycle. Other aspects like, budgeting, portfolio management are con-
sidered out of scope.

Furthermore, the target group of this research is DevOps teams and their inter-
action with the business of the agile organization. This research adopts a view of
organizations that are subject to agile and DevOps transformation journey and aim
for process improvement. Agile organizations are on focus, due to their suitability
in adopting a DevOps way of working. In addition, medium to large enterprises are
studied, as in this context, the challenges of the alignhment problem are more preva-
lent. Regarding the type of organizations, the research concerns Software Product
Organizations, that have one or more DevOps teams for delivering software sys-
tems, as their primary operational product.

1.4 Research goals and objectives

For the purpose of this research, the high-level goal is to analyze the needs, goals,
drivers, and requirements for software development in agile-DevOps context. Later,
formalize a process model that uses agile principles for bridging the gap between
business stakeholders and DevOps teams.

Driven by the challenges identified in the problem statement, this research ex-
plores the domain of BizDevOps in the scope of medium and large enterprises en-
terprises. The current state of the art provides support for bridging business and
development, or development and operations, but it is missing a process or method
that guides the application of BizDevOps in practice. For this reason, the following
research objectives are defined:

1. Propose BizDevOps as a concept

2. Provide a process model for the alignment of business goals in the DevOps
lifecycle

1.4.1 Research questions

The main research question of this study is:

"How to design a process model for the continuous alignment of busi-
ness goals with DevOps?"

With this question we intend to provide agile organizations with a reference
model, that has a high abstraction level and highlights the most important mech-
anisms that facilitate such an alignment. To answer the main research question, the
following knowledge (KQ) and design (DQ) questions are defined:

RQ1: What is the motivation of organizations to have continuous business align-
ment in their DevOps process? (KQ)

With this question, the needs and drivers that motivate organizations to seek
for breaking down the silos between business stakeholders and DevOps teams are
identified. The main intention is to acquire knowledge on Agile and DevOps process
and the gaps and challenges these concepts address. Furthermore, the challenges
of successfully scaling DevOps and agile practices across the whole organization
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are explored, with the intention to identify the different alignment points between
Business, Development and Operations.

To answer this research question, a Systematic mapping study is performed, that
aims to structure the field of study and provide a theoretical baseline to design-
ing the BizDevOps process model. Furthermore, expert interviews have been per-
formed, in order to study the research problem in practice.

RQ2: How can we extend the DevOps process, in order to achieve continuous
business alignment? (DQ)

This question is the core contribution of this research. In this question, the dis-
continuity present between the DevOps process and Business activities is addressed,
by proposing a solution treatment, the BizDevOps process model. Due to being a
design question, several changes are introduced to the DevOps processes, with the
intention to extend on the existing process. For that, the knowledge acquired on the
previous question is leveraged to evaluate on how to provide solution to the missing
links. Furthermore, the artifact serves as a starting point for how organizations can
apply these extensions in their teams.

This question is answered by conducting qualitative interviews with experts rep-
resenting the business perspective and the software development and operation per-
spective.

RQ3: How is the BizDevOps process model evaluated by experts? (KQ)

After the design, validation of the artifact is important to evaluate the interaction
of the artifact with the context. The result of this question is an assessment of the
artifact designed in RQ2 and an improvement version of it.

To answer this question, the designed BizDevOps process model is evaluated by
experts regarding completeness, efficacy in goal achievement, fit with the organiza-
tion and fit with people.

1.5 Thesis outline

The remaining chapters of this thesis report elaborate on the undertaken process for
the research execution. The outline and a short summary of the chapters is provided
below.

Chapter 2: Research Approach describes the research approach followed in this study
and elaborates on the techniques used to realize the research goal.

Chapter 3: Literature Review provides the scientific background of this research, by
summarizing the results of the Literature Review. The Systematic mapping
results are reported and the main concepts of this thesis are described.

Chapter 4: BizDevOps industry perspective presents the industry perspective of this
research. The interviews results are reported and a combined perspective of
scientific literature and industry is provided, which gives a complete picture
of the Problem Investigation phase.

Chapter 5: Artifact Design elaborates on the Treatment Design process. The chap-
ter provides the steps to design the artifact and a detailed explanation of the
BizDevOps process model components.
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Chapter 6: Artifact Validation describes the Treatment Validation phase. The focus
group validation session results have been reported, which provide the ratio-
nale for improving upon the first design of the artifact.

Chapter 7: Discussion and limitations discusses the research results and contribu-
tion, along with the limitations of this research and the measures that were
taken to mitigate the validity threats.

Chapter 8: Conclusions provides the answers to the research questions and pro-
poses several directions for future research.






Chapter 2

Research Approach

This chapter provides an overview of the research methods and techniques utilized,
to facilitate the execution of this research.

2.1 Research Framework

This research follows the Design Science methodology based on Wieringa (2014).
The Design Science methodology has a focus on studying a designed artifact in its
context and is well-suited for design problems in the field of Systems and Software
Engineering, because of its solution-oriented nature. Adopting this methodology,
provides us with the ability to analyze the BizDevOps design problem, by taking
into account the social and knowledge contexts. Figure 2.1 highlights the main in-
teractions between the object of study and the social context of the research, in order
to assess the relevance of the designed artifact. In addition, a rigor cycle is per-
formed, with the purpose of eliciting knowledge from the current state of the art
contributions and provide own insights.

Three phases of the engineering cycle, namely Problem Investigation, Treat-
ment Design and Treatment Validation, have been adopted, as a foundation for the
activities performed in this research. The Design Cycle, as adapted to this research
is shown in Figure 2.2. The next sections elaborates on all the activities, research
methods and techniques that take place in each phase.

2.2 Problem Investigation

The goal of the Problem Investigation phase is to identify, describe and evaluate
the research problem before a solution treatment is given, with the intention to im-
prove or solve the problematic situation (Wieringa, 2014). In this phase, a better
understanding of the research area is obtained. The research objectives and the cor-
responding research question have been defined. The involved stakeholders have
been identified and their goals have been determined. A conceptual framework of
the problem has been created, in order to structure the research.

A Systematic mapping study is performed, in order to determine the current
state-of-the art in the literature. This research follows the approach as explained
in Petersen et al. (2008). The Systematic mapping technique allows to perform a
thematic categorization of the current literature and identify research gaps easier
(Petersen et al., 2015). The thematic categorization analysis implies providing counts
on the occurrence of a specific theme, in the sample of papers chosen (Petersen et al.,
2008).
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Social Context
Stakeholders:
- Research conducted in Utrecht University requires theory building on BizDevOps
- Accenture needs to provide their clients with new insights on Business alignement with DevOps

Research Goal,

Design solution Timeframe

Design Science applied for the BizDevOps process model

Design Investigation

BizDevOps process model for
Answering design question SN v s I> Answering knowledge
(RQZ) questions (RQ1, RQ3)

- A BizDevOps process -Acquire knowledge on
mud_el for L Existing BizDevops alignment mechanisms DevOps, agile methods,
Business goals alignment use-centered technigues
with DevOps, in the context -Evaluate the BizDevOps

of Agile organizations process model with experts

New insights

Existing Designed Existing on Business
Agile methods, BizDevOps challenges goals and
RE techniques approach of BizDevOps DevOps

alignment
Knowledge Context

- Information Systems and Software Engineering studies
- Agile and DevOps related contributions

FIGURE 2.1: The Design Science framework by Wieringa (2014) ap-
plied in this research

2.21 Systematic mapping technique

A Systematic mapping study has been performed in this research, that facilitated the
exploration of the current state of the art in literature. Due to the limited contribu-
tions existing on the concept of BizDevOps, a Systematic Mapping study has been
chosen as a relevant way to provide an overview of the research area. The current
body of knowledge is structured, by using a classification scheme and by analyzing
current trends. The approach as described in Petersen et al. (2008) is adopted in this
research. In order to keep a systematic and structured approach during throughout
the process, the guidelines for performing a mapping study, as described in Petersen
et al. (2015) are utilized. Figure 2.3 summarizes all the steps performed for the Sys-
tematic Mapping study, together with the outcomes of each step.

Planning

In the planning phase, a literature search protocol has been created, that can be found
in Appendix A. At first, the goal of the Systematic mapping study has been defined,
as follows:

1. Explore and summarize the current state of the art on the relationship between
business and DevOps process alignment

2. Identify research gaps and trends in literature

3. Identify requirements for the artifact to be designed
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Problem Investigation

—Define goals

—Ildentify drivers, needs,
motives for business
alignment with DevOps
—Ildentify stakeholders
—Define the mechanisms
used for alignment of
Business in software
delivery cycle

Literature

Review

BizDevOps
Design
Cycle

Treatment Validation Treatment Design

—~Evaluate the BizDevOps process —Identify process requirements

towards its completeness, efficacy, —_DesignBizDevOps process model
fit with the organization and people

FIGURE 2.2: The Design Science cycle (Wieringa, 2014) applied to this
research

A search strategy has been defined. Three databases has been selected for the
search of four keywords.

Databases: ACM, Springer, Science Direct

Keywords: "DevOps" AND "business" OR "business process”;
"agile" OR "process" AND "DevOps";
"traceability” AND "agile" OR "agile process”;
"large scale DevOps

In addition, inclusion and exclusion criteria have been determined to achieve a rep-
resentative selection of the search results, that can be found in Appendix A.

Executing

After performing the database search with the above mentioned keywords, the ten
first search results have been documented in an excel file. This resulted to a total
of 120 papers. After applying the Inclusion/Exclusion criteria, the sample size was
reduced to 58 relevant papers. Later, a screening of abstracts has been performed
and the papers have been classified regarding the a) Research type and b) Contribu-
tion type following the guidelines in the Systematic mapping protocol in Appendix
A. As proposed in Petersen et al. (2008), Petersen et al. (2015), and Wohlin et al.
(2013), the classification scheme of research papers in Requirements Engineering by
Wieringa et al. (2005) is generally applicable and suitable to other research fields.
Therefore, this classification scheme (Wieringa et al., 2005) has been adopted for the
Research type classification. For classifying the publications related to the Contribution
type, the definitions provided in Rodriguez et al. (2017) have been followed, adapted
from Unterkalmsteiner et al. (2012) and Paternoster et al. (2014), that can be found
in Appendix A.

At last, a thematic categorization (Braun and Clarke, 2006) using keywording
technique on the sample of publications have been performed, in order to identify
main concepts. These keywords have been used for creating a fourth classification
scheme, Area of Emphasis, which relates to the concepts covered in the papers. This
classification allows to group the sample publications in two categories, papers with
an Agile emphasis and DevOps emphasis. This categorization scheme evolved in an
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FIGURE 2.3: Steps followed for conducting the Systematic Mapping
study

Reporting

iterative manner, together with the researcher’s understanding of the research area.
The above Area of Emphasis categorization guides the analysis performed on the sam-
ple of publications. This activity is performed using the software NVivo.

Reporting

The last phase is reporting the results. The data analysis has been performed using
RStudio and the results have been visualized in a bubble plot. The results form the
Systematic Mapping are summarized and a further elaboration on the identified sub-
categories has been discussed in Chapter 3.

2.2.2 Interviews

Semi-structured interviews have been conducted for the Problem Investigation phase,
in order to support answering the first research question (RQ1). An initial round of
four interviews have been conducted with business and DevOps practitioners. Two
interviews are conducted via personal interaction and two via Skype call. The inter-
views goal is to acquire a thorough understanding of how organizations deal with
scaling Agile practices and how are DevOps practices seen in industry. An interview
protocol has been created to guide the interviews, which can be found in Appendix
B. Table 2.1 gives more details on the profile of the interviewees.

A second round of six interviews have been conducted, in order to acquire more
detailed knowledge on the concepts identified on the first round of interviews. As
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a result, another protocol has been created, as in Appendix C. Two interviews were
conducted via Skype and the other four via personal interaction. Both rounds of
interviews have been merged and analyzed by following the same approach. The
insights have been jointly used for the Problem Investigation and Treatment Design
phase of this research.

Interviewees sample: The interviewees sample was chosen out of convenience, con-
sidering the research timeframe. In order to acquire a representative overview of the
research gap currently in practice, the interviewees were chosen out of these four
generic categories: a) Service Delivery organizations (Internal): participants from
Accenture, who provide the business and DevOps perspective from the consultancy
view on different client organizations. The majority of the interviewees fall in this
category, being the internal source of evidence for this research; b) Vendors (V): or-
ganizations that provide different solutions on tooling and infrastructure for De-
vOps adoption; c¢) Software Product companies (SP): agile organizations that have
one or more internal DevOps teams and can reflect the actual demand or need for
BizDevOps; d) Research community (R): since the term BizDevOps is very new in
the scientific community, the perspective of researchers is also captured to compare
with the industry needs; In Table 2.1, the column Category indicates in which of the
four above mentioned Interviewee sample categories, the interviewee belongs to. In
this thesis report, the interviewees are cited by using the below code, while the full
reference can be found in Appendix D.

TABLE 2.1: Summary of interviewees profile

Code Role Years of experi- Category
ence

ivl PhD Researcher on BizDevOps 3 years R

iv2 Lean Agile Coach 17 years Internal

. Project/Delivery Manager, Au-

iv3 to rri ation Archi t}éc ¢ & 13 years Internal

iv4 DevOps Lead 20+ years Internal

ivb DevOps Lead 5+ years Internal

6 Manager, Scrum Master, PO, Trans- 8 years Internal
formation Consultant, SAFe

W7 Qperations Monitoring, User Expe- 11 years Internal
rience
Agile DevOps Transformation Con-

iv8 sultant, Coach, PO, Scrum master, | 12 years Internal
Delivery Lead
Performance Engineer, Perfor-

iv9 mance Analysis and Testing, | 11 years \%
Full-stack Monitoring

iv10 Innovation and Software Architect | 20 years SP

2.2.3 Additional Literature search

Next to the sources from the Systematic mapping, the snowballing technique has
been used on the papers with direct contribution on BizDevOps, in order to acquire
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a deeper comprehension of the new concepts, that arose from the first iteration of
the Problem Investigation phase. The results are reported in Section 3.4.

2.3 Treatment Design

In this phase, the steps towards the creation of the solution treatment are described.
The main artifact of this research is the BizDevOps process model, described in
Chapter 5, that aims for the alignment of business and DevOps teams goals.

The process of analyzing all the findings follows the following rationale and is
visualized in Figure 2.4. The results from the Systematic mapping, the two rounds of
expert interviews and the extended literature search have been analyzed using the
software NVivo. First, a decision on the level of abstraction for the solution treatment
has been made, which resulted to the choice for representing the entire software de-
livery lifecycle. As a consequence, traceability related concepts were excluded. Next,
the challenges to agile and DevOps adoption seen in practice, that were identified
from the interviews have been combined with the literature review results, to gen-
erate a set of requirements for the treatment solution. The set of requirements were
defined with the following criteria in mind: a) The requirements are in a high level
of abstraction, thinking of the entire software delivery lifecycle as a series of activ-
ities performed by different actors (business stakeholders and DevOps teams) that
communicate through multiple software engineering artifacts; b) The requirements
tackle (most of) the challenges identified in the interviews;

f Systematic Mapping Results *
1
1

i - Lean method concepts

- Relation of BizDevOps with end-
) user software engineering

' - Traceability concepts not

\applicable in this level of abstraction,

; Perform Conceptual
0 Interviews Results
1
1

Analysis

Define Requirements for
treatment solution (Table
5.1)

v

i - Challenges of Agile and DevOps Design BizDevOps
process model

(Figure 5.3)

- Use coding tree in
Figure 2.5

: successful adoption
y -Comparison of Literature with

: Practice

Criteria:
- High level of abstraction

- Tackle challenges identified
from interviews

./ Additional Literature Search °
: Results
1

- Integration of Software Product
» Design with Development

' - Design Thinking, Lean Startup,

‘\ Lean UX concepts

FIGURE 2.4: The process followed for data analysis and generation of
the artifact

2.3.1 Conceptual Analysis

After the set of requirements for the treatment solution have been defined, the Con-
ceptual Analysis has been performed to the interviews transcripts. Conceptual Anal-
ysis is a technique for analyzing and interpreting qualitative data. In this technique,
symbolic data, such as interview transcripts are analyzed by searching for instances
of the concepts in the conceptual model of the research at hand (Wieringa, 2014).
Particularly, in this research, a coding tree has been define, which corresponds to
the main concepts, that were needed to construct the treatment solution. The coding
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tree nodes are namely activities, artifacts, actors and technology, as presented in Fig-
ure 2.5. Two scopes have been used to classify the above mentioned coding nodes,
namely Business and Development scope, that represent the two domains of integra-
tion. Further explanation is provided in Section 5.2. The artifact has been designed
by making use of the coded data and the additional literature findings.

Interviews
% Name Files References
= Business Scope 0 0
) Activities 8 62
__ Actors 8 34
) Artifacts 7 15
") Technology 5 )
() Development Scope 0 0
) Activities 8 35
_' Actors 5 2
) Artifacts 5 6
Technology 6 10

FIGURE 2.5: Coding tree used for the conceptual analysis of inter-
views transcripts

Methodological triangulation is a way to increase the validity of data interpre-
tation, by using multiple independent methods for data collection (Wieringa, 2014)
and is applied for the interpretation of literature, internal documents and interview
data collected.

2.4 Treatment Validation

The Treatment Validation implies justifying whether the designed treatment con-
tributes to satisfying the stakeholders goal, when applied in a real context (Wieringa,
2014). In this research, the designed treatment is validated with experts towards its
completeness, realization of its goal and fit with the organization and people, in a
focus group session.

2.4.1 Focus group

An exploratory focus group has been designed, following the design and execution
steps, as described by (Tremblay et al., 2010). An exploratory focus group is used
when the researcher aims to achieve rapid incremental improvements in the artifact
design (Tremblay et al., 2010).

A validation model is created to simulate the interaction of the designed treat-
ment with a real-world model. The participants of the focus group are experts in the
field, hence the real-world simulation is perform by eliciting critical opinion from
real-world stakeholders. Wieringa (2014) states that the experts are used as instru-
ments to "observe" the artifact, by imagining the application of the artifact in a real
case. In this research, the experts have evaluated the treatment based on imaginary
industry scenarios, in order to assess how the proposed artifact is performing in
these real-world scenarios.
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Evaluation criteria

The evaluation criteria are selected from Prat et al. (2014). The BizDevOps process
model is evaluated towards the dimensions and criteria presented in Table 2.2, as
defined by (Prat et al., 2014).

TABLE 2.2: Validation session dimensions and evaluation criteria,
adapted from Prat et al. (2014)

Dimension \ Evaluation criteria \ Description

The degree to which the ar-
Goal Efficacy tifact produces its desired ef-

fects.

Accounts for the functional-
Activity Completeness ity of the artifact and whether

is it missing any component.
Evaluates how the artifact
would interact with the orga-
nization’s context.

Evaluates how the artifact is
perceived by people.

Fit with the organiza-
Environment tion

Fit with people

Participants sample definition and recruitment

The focus group participants were chosen with regards to their expertise on the field.
They should have experience with DevOps and software delivery. The desired sam-
ple size was 4 to 8 experts, to keep a small group for easier discussion moderation,
given the focus group session duration time. The participants were all employees of
Accenture and this selection has been made out of convenience.

The participants were approached with an invitation, one month prior to the
session. An update on the session agenda has been sent two days before the focus
group session. The goal of the session has been explicitly stated and the participants
were informed that the session is recorded. Furthermore, their participation was
voluntary and they had the right to leave the session at any time.

Participants profile

Seven participants attended the focus group session. Five of them were experts and
actively participated in the discussion and two participants (participantt and partic-
ipant7) were mainly observers. A description of the participants profile is presented
in Table 2.3. The full reference of the focus group participants can be found in Ap-
pendix D.

Focus group execution

In the focus group session, several means have been used to elicit the expert’s opin-
ion on the designed artifact.

e A power point presentation has been prepared to make the participants famil-
iar with the designed artifact
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TABLE 2.3: Focus group participants profile

Code | Role | Profile description
participantl | Developer DevOps Experienced
- Data Science | Experience with DevOps projects. More
participant2 . .
Consultant than nine years of experience.
participant3 Development DevSecOps expert. One year of experi-
Analyst ence.
Scrum Master Specialist, Agile Software
- Development . . . .
participant4 Delivery, Business Intelligence. Nine
Consultant .
years of experience.
. Development Enterprise Content Management. Two
participant5 .
Analyst years of experience.
participant6 | Data Governance GDPR, Dat'a Security, No previous De-
vOps experience.
participant? | Intern No previous experience.

e Critical discussion on the designed artifact, after the presentation and an inter-
active post-it discussion is used

e Participants have been provided with a printed copy of the artifact and the val-
idation session goal. They have been encouraged to draw and indicate changes
on the model and write down any additional comments

Operationalization of the evaluation criteria

The focus group session was designed by keeping in mind the operationaliza-
tion of the evaluation criteria. To measure the Efficacy and Completeness, an open
discussion after the artifact presentation has been used. The participants have been
asked to discuss about how the artifact can be applicable in a real-world context,
by keeping in mind these two criteria and also leaving room for suggestions and
improvements. The following questions have been asked:

1. Is the process model complete?
2. Do you understand the goal and purpose of the process model?
3. What can be improved?

To measure the Fit with the organization and Fit with people, two questions has
been posed to the participants and they have been encouraged to write down their
thought on post-its. The following questions have been used to stimulate the discus-
sion:

1. Do you think that the BizDevOps process model can be adopted by organiza-
tions?

2. Is it feasible to work in BizDevOps teams? What should organizations do to
adopt it?

The focus group validation session has been recorded and analyzed using the
software NVivo. The audio recording has been coded, by using a predefined coding
tree. The coding tree nodes correspond to the evaluation criteria, as shown in Fig-
ure 2.6. Along with the audio coding, the additional written evidence (post-its and
comments on the printed model) have been analyzed.
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FIGURE 2.6: Coding tree used for the analysis of the focus group val-
idation session

2.5 Chapter summary

This chapter gives an overview of the research approach followed in this study. The
three phases of the Design Science cycle are elaborated in the context of this research
and a description of the different utilized research techniques and methods has been
provided. The different means of data analysis on the multiple sources of evidence
are described and the systematic way of documentation is explained.
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Chapter 3

Literature Review

In this chapter, the results of the Systematic mapping study are reported. The emerg-
ing themes have been used to structure the literature discussion section and a sum-
mary with the main findings is provided.

3.1 Systematic Mapping results

With the Systematic mapping, the current body of knowledge has been analyzed
by means of both qualitative and quantitative techniques. A thematic categoriza-
tion is performed on the sample of selected papers and two main areas of emphasis
emerged. The Agile emphasis and the DevOps emphasis area.

The Agile emphasis area which entails contributions related to Agile methods.
Three sub-categories have been used to classify the body of knowledge with respect
to this area of emphasis, a) Agile Adoption b) Agile Maturity and c) Traceability use

Second is the DevOps emphasis area, where four sub-categories emerge: a) De-
vOps Adoption classifies papers providing the fundamental concepts and principles
towards the DevOps journey b) DevOps Maturity sub-category entails contributions
on DevOps maturity assessment ¢) Continuous *' sub-category summarizes concepts
from Continuous Software Engineering practices. d) Agile Business Process (BP) sub—
category entails contributions related to agile concepts in Business Process Manage-
ment and the relation to DevOps.

The bubble plot presented in Figure 3.1 provides a visual representation of the
current body of knowledge analyzed in this research. For the readers convenience,
the bubble plot can be read with regards to the y-axis, which presents the Area of em-
phasis. The circles in the two axis intersections stand for the number of contributions,
visualized by the size of the circle and the number in it.

On the top part of the bubble plot, the Agile emphasis area shows 10 contribu-
tions regarding the Agile Adoption. This study, found 3 frameworks or methods that
contribute to guiding organizations towards Agile adoption and 4 publications con-
tributing with lessons learned. Regarding Agile Maturity, this study found only 2
contributions evaluated in practice. Regarding Traceability, the majority of contri-
bution (5 out of 10) use Validation research and they contribute with 4 models on
attaining traceability and 3 contributions on lessons learned on traceability in ag-
ile projects. With regards to this mapping study, tools support is very limited for
software artifacts traceability, as only 1 contribution has been identified.

On the bottom part of the plot, the contributions with DevOps emphasis are cat-
egorizes. Regarding DevOps Adoption, literature is rich in models, frameworks
and methods. This mapping study identified also theory building contributions on

IContinuous * is an umbrella term used for a collection of Continuous Software Engineering prac-
tices (Fitzgerald and Stol, 2014; Fitzgerald and Stol, 2017)
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FIGURE 3.1: Systematic Mapping results visualized in a bubble plot

adopting DevOps practices. The majority (n=12) of the contributions in the DevOps
emphasis area belong to Evaluation research, implies that the knowledge base is rich
in practitioners perspective. Regarding DevOps Maturity, this study identified a few
contributions (n=3). The Continuous * sub-category reveals 9 contributions empha-
sizing the use of Continuous Software Engineering practices in relation to DevOps.
This study identified 4 frameworks and 2 lessons learned contributions in this area.
In the Agile BP sub-category, 6 frameworks contribute to bringing agility in business
process level, by using various techniques that are discussed below. These contri-
butions are mostly Solution proposals or Validation research, for which a lack of
practical insights through evaluation can be argued.

This mapping study contributes in structuring the research area like in Figure
3.1, with the purpose to identify gaps lack of scientific evidence. The following sec-
tion elaborates further on the identified sub-categories, by highlighting important
concepts.

3.2 Agile

3.2.1 Adoption

The Agile methodology represents a set of practices and principles, documented
in the Agile Manifesto. These practices arose as a need for change from the tra-
ditional software development methodology, to a more lightweight development
process (Cleland-Huang, 2012; Patanakul and Rufo-McCarron, 2018), that enables:
the final product meeting customer needs (Top and Demirors, 2019); meeting dead-
lines and being conform to budgets (Top and Demirors, 2019); and rapid changes to
products (Mergel et al., 2018). There are four core values of agile methodology, as
described in Younas et al. (2018): Individuals and interaction over processes and tools;
Working software over comprehensive documentation; Customer collaboration over contract
negotiation; Responding to change over following a plan.
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There are several widely used Agile methods. EXtreme Programming (XP) relies
on continuous integration of small iterations of the project. Every iteration is an inte-
grated part of code that is integrated and tested. This method addresses the problem
of continuously changing requirements (Patanakul and Rufo-McCarron, 2018).

Scrum, relies on building tested software increments in short, fixed-length iter-
ations of 2 to 4 weeks, called Sprints (Patanakul and Rufo-McCarron, 2018). Scrum
emphasizes team self-management and feedback. A Scrum team consists of 5 to 9
developers. The work in the team is facilitated by the Scrum master. Scrum teams
are designed to be self-organized and cross-functional, so that they remain flexible,
creative and optimize productivity (295).

Kanban is an agile method that relies on three basic principles, that emphasize
visualizing current workflow, limiting work in progress and managing lead time
(Patanakul and Rufo-McCarron, 2018). Kanban allows for continuous changes in
the team workflow and there are no prescribed roles, as in Scrum. Therefore, this
method is suitable for environments with continuously changing task priorities.

Lean software development originates from the manufacturing industry and fo-
cuses on two principals: keep things simple by simplifying workflows and reduce
waste, like removing unnecessary process steps, in order to avoid delays in software
delivery (Krishna Kaiser, 2018).

Literature emphasizes that there is no "one way fits all" for Agile methods adop-
tion on all organizations. This mapping study identified Agile adoption variations
related to:

i) Organization size
Diebold et al. (2018) address the journey of small or medium-sized enterprises
to adopting agile processes, through software process improvement (SPI). SPI
initiatives serve as a means for companies to reach upon improvement goals,
such as achieving shorter time-to-market, or increasing quality. The most af-
fected areas of improvement after agile adoption were Project Planning and
Assessment and Control and Quality testing.

The Scaled Agile Framework for Enterprise (SaFe)? is a framework developed
to help organizations cope with scaling their agile practices. This framework
is based upon agile and Lean principles and utilizes a DevOps maturity model
that help organizations assess the stage of maturity (Top and Demirors, 2019;
Patanakul and Rufo-McCarron, 2018).

ii) Sector or operational domain
Patanakul and Rufo-McCarron (2018) provides a framework for agile adoption
in the public sector. The authors address the challenge of adapting an agile
method of working in traditional business processes, that are based on long
planning and milestones. Moreover, agile adoption comes with the need of
standardization and regulatory compliance, which is imposed by regulatory
authorities (Laukkarinen et al., 2018)

Nevertheless, it is crucial for the organizations that adopt agile methods to sus-
tain and leverage these practises, in order to maximize their benefits on productivity,
improved quality and faster time-to-market (Senapathi and Drury-Grogan, 2017).
Senapathi and Drury-Grogan (2017) provide a model for sustained Agile usage. The
authors identify three groups of factors (Agile Team, Technological and Organiza-
tional) that influence the effective and sustained use of Agile methods in organiza-
tions. The three groups of factors are summarized in Table 3.1 and additional related

https:/ /www.scaledagileframework.com/ Date accessed: January 2019
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factors found in this mapping study are presented. Also, challenges related to these
agile factors are presented in the last column.

TABLE 3.1: Agile Factors and challenges

Agile Factor | Related Factors | Challenges

Acile  Team Self-organized teams | Culture change (Senapathi and

Fagc tors (Patanakul and Rufo- | Drury-Grogan, 2017; Top and
McCarron, 2018; Jesse, 2018) Demirors, 2019)
Culture of sharing knowledge Ml.s COI:ICGpthl’l that documen-
and experience (Jesse, 2018) tation is not needed (Patanakul

p ! and Rufo-McCarron, 2018)
Earl customer  engape- Difficulty in communication
men}tl (Patanakul and l%u%o— due to distributed teams or lo-
McCarron, 2018) cations (Benguria et al., 2018;
! Younas et al., 2018)

. Establish metrics measurement Inte'gratlon with  standard
Technological (Senapathi and Drury-Grogan business processes and
Factors 20 17)p y 80 | tools (Patanakul and Rufo-

McCarron, 2018)
Implementing test Automa-
tion (Patanakul and Rufo-
McCarron, 2018)
o Top management support | Change management
?;ia(l)rizahonal (Senapathi and Drury-Grogan, | (Patanakul and Rufo-
2017) McCarron, 2018)
giil:a::gi raoiz grﬁfl{éioif PO commitment (Patanakul
2017)13 y 8 | and Rufo-McCarron, 2018)

Agility refers to the capability of an organization to respond efficiently to inter-
nal and environmental changes (Abdelkebir et al., 2017). Important external fac-
tors influencing agility are customer and market changes. Customer satisfaction is a
business driver and Kuranuki et al. (2014) propose a business model for custom soft-
ware development suitable for agile organizations. They emphasize the frequent
customer involvement in the development process, in order to manage increased
costs originating from changes in customer requirements. Another external factor is
organization’s journey towards digitization. The emergence of Digital Transforma-
tion requires organizations to become more responsive to change and embrace agile
practices across the whole organization. This implies for a reorganization of roles in
digital enterprises, aiming to spread agility in all enterprise levels. One example of
such a change is mentioned by Jesse (2018), that imply a collaboration between Data
Scientists or Chief Analytics Officers with Business Analyst in the business depart-
ment.

3.2.2 Traceability

Software traceability is “the ability to interrelate any uniquely identiable software engi-
neering artifact to any other, maintain required links over time, and use the resulting network
to answer questions of both the software product and its development process”, as defined
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by the Center of Excellence for Software Traceability (CoEST) (Cleland-Huang et al.,
2014, p. 849).

Requirements traceability has gained interest in Software Engineering. Due to
the fact that requirements are the starting point in software development projects,
any changes that may arise to them can influence the development process as a
whole, resulting in necessary architectural changes, test cases generation changes
and changes in validation activities with the user (Carniel and Pegoraro, 2018). Over
the past years, research has contributed to promote traceability by developing so-
phisticated tools, promoting the establishment of strategic planning for traceability,
automating the process of creating and maintaining trace links and developing new
queries and visualization techniques (Cleland-Huang et al., 2014).

User feedback provides a rich source for new requirements, hence feedback - re-
quirement traceability is an important trace link to obtain. These traceability links
can be used for later impact analysis of implementing new features or requirements,
or assess the importance of their implementation (Dzvonyar et al., 2016). Traceability
matrices are used for keeping control over software artifacts trace links, by automat-
ically generating and mapping relationships among multiple artifacts (Jeong et al.,
2018).

Controversial ideas on traceability arise from the Agile perspective. Traceability
is seen as a practice that doesn’t bring any direct contribution to working software,
therefore establishing and maintaining trace links is usually abandoned (Palmer,
2014). Traceability practices are seen as heavy-weighted, time-consuming and re-
dundant from the Agile perspective (Cleland-Huang et al., 2014). From a Lean per-
spective, it is seen as a process that is producing waste (Palmer, 2014). Due to that,
trace links in agile projects are characterized as inaccurate, conflicting and outdated.
Therefore, traceability has been proven to be difficult to attain and maintain.

The benefits of applying traceability management in agile projects is presented
are risk minimization, by being able to estimate the impact of changes; reduced de-
velopment costs and increasing team productivity, by reducing rework and saving
time; test coverage, by tracking requirements from inception to the whole delivery
cycle, dependencies are easily identified and testing is facilitated; visibility in the
development process(Carniel and Pegoraro, 2018).

3.2.3 Maturity

Agile maturity assessment models help organizations assess their agile capabilities,
identify gaps and guide them towards undertaking the necessary steps for achiev-
ing the desired state (Top and Demirors, 2019). In this mapping study, the Software
Agility Reference Model (AgilityMod) was identified. The model defines four levels
of agility, namely Not implemented(level 0); Ad-Hoc(level 1), where fundamental
development activities are implemented, but the team cannot fully leverage the ben-
efits of agile. This should be a transition period to the second level; Lean(level 2) is
characterized by two attributes iterative and simple. Iterative refers to the capability
of obtaining frequent customer feedback and simple refers to eliminating non-value
added processes; and Effective(level 3) the development team achieves technical ex-
cellence and a culture of learning.

In order to achieve and sustain agile benefits in an organization, measuring and
monitoring is an important aspect. Senapathi and Drury-Grogan (2017) identifies the
need for adopting metrics both from the technical perspective: like lead time, delivery
time; and the business perspective: customer satisfaction, meeting market needs and
expectations, in order to continuously monitor the project’s agile performance.
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3.3 DevOps

3.3.1 Adoption

DevOps has emerged as a paradigm that aims to tightly integrate developers with
software operations team (Wettinger et al., 2016). While there is no single definition
of DevOps, we adopt the following from Jabbari et al. (2016, p. 6) : "DevOps is a
development methodology aimed at bridging the gap between Development and Operations,
emphasizing communication and collaboration, continuous integration, quality assurance
and delivery with automated deployment utilizing a set of development practices." DevOps
is often conceptualized as the intersection between Development, Operations and
Quality Assurance (QA), which puts an emphasis on monitoring of the running soft-
ware (Forbrig, 2018a).

The most widely perceived DevOps principles are represented with the acronym
CALMS. Culture emphasizes the importance of human component for a successful
adoption. DevOps relies on a culture of collaboration, responsibility and ownership,
experimentation and innovation. Automation of tasks through the whole delivery
pipeline is crucial for fast delivery. Following Lean principles for optimizing pro-
cesses and being efficient. Measurement of metrics throughout the delivery pipeline
enables monitoring and responding over measurable outcomes. Sharing emphasizes
the elimination of silos and that speed and efficiency can be achieved when knowl-
edge is shared between people (Krishna Kaiser, 2018).

Nagarajan and Overbeek (2018) conducted an evaluation research, where six
drivers for Agile and DevOps adoption in large financial organizations are identified
namely, a) Agility and Customer-centricity b) Efficient Value Delivery to Customers
¢) Cooperative Culture d) Empowered People e) Focus on Continuous Improvement
f) Process and Stakeholder Alignment

Smeds et al. (2015) provide insights on DevOps capabilities and enablers, that
are presented in Table 3.2. This can be a starting point to understanding the nature
of journey towards DevOps adoption.

People

The merge of development and operations teams into one DevOps team, puts the
people factor on focus, implying for a cultural change, in order to support the De-
vOps way of working. DevOps teams are characterized as cross-functional teams,
responsible from end-to-end for the software increment (Krishna Kaiser, 2018). The
cultural enables in Table 3.2 give the essential characteristics of a DevOps team.

A DevOps team typically consists of the following roles (Krishna Kaiser, 2018):
Product owner (PO), from the business organization and is the owner of the prod-
uct backlog; Scrum master, leads the development team; Developers, responsible
for coding; Testers, involved in developing test scripts and executing functional and
nonfunctional tests; and the Operations people like, Database or System administra-
tor for database and configuration management; Service manager, responsible for
managing services from the incident, problem, change, and other service manage-
ment areas;

Except from the team reorganization and the cultural insights introduced to it,
the organizational perspective is also emphasized. An organization adopting De-
vOps should have the managerial support (Jones et al., 2016). Especially in large-
scale agile organizations, where the agile principles should be present in all three
levels, team, project and portfolio level (Nagarajan and Overbeek, 2018).
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TABLE 3.2: DevOps capabilities and enablers (Smeds et al., 2015)

Continuous planning

Collaborative and continuous development
Continuous integration and testing

Capabilities Continuous release and deployment

Continuous infrastructure monitoring and optimiza-
tion

Continuous user behavior monitoring and feedback
Service failure recovery without delay

Shared goals, denition of success, incentives

Shared ways of working, responsibility, collective
ownership

Cultural Enablers Shared values, respect and trust

Constant, effortless communication

Continuous experimentation and learning

Build automation

Test automation

Deployment automation

Technological Enablers | Monitoring automation

Recovery automation

Infrastructure automation

Conguration management for code and infrastruc-
ture

Process

A typical DevOps process consists of the following activities, that represent the stan-
dard software delivery process : Plan, Code, Build, Test, Release, Deploy and Oper-
ate. In DevOps, the activities from Code to Deploy are automated. The automation
is enabled by a series of integrated tools and the process is referred to as the De-
vOps pipeline. The DevOps capabilities in Table 3.2 provide the main processes that
should be established in the DevOps pipeline.

Continuous Integration(CI) process enables integration of multiple developers
commit and provides rapid feedback about code changes (Rahman et al., 2018).

Continuous Delivery (CD) enables the deployment of the integrated code into
production (Krishna Kaiser, 2018; Shahin et al., 2017). The distinction between con-
tinuous Delivery and Continuous Deployment should be made explicit. In Contin-
uous Delivery, every change in the code is proven to be deployable at any time. This
implies that every code change should be deployable to environments before pro-
duction (like User Acceptance Testing or Pre-production). The deployment to pro-
duction is however, not a continuous activity, because a manual intervention should
be made (Sharma, 2017). When the deployment to production activity is automated,
than Continuous Deployment is performed. So, the ready to deploy, integrated in-
crements form CI/CD are made available and usually, what is deployed to produc-
tion is a set of these integrated parts, tha might typically form a feature, or a full
application or service (Sharma, 2017). However, achieving Continuous Deployment
requires a relatively DevOps mature situation, where CI and CD are up and running
smoothly. Therefore, Continuous Deployment is optional for DevOps organizations.

One reason why Continuous Deployment is an option is that many organization
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are required to adhere to policies that require a manual approval process before de-
ployment to production. Another reason is the segregation of duties. It implies that
the team that has to do the deployment is different than the team that contributes to
the development of the deployable piece of code (Sharma, 2017).

It is also important that the DevOps team performs Continuous Monitoring of
users interaction. By monitoring and measuring various technical and business met-
rics, feedback loops can be used for continuously improving software development
processes and development of product features. These metrics are then interpreted
and utilized for the following planning activity, which initiates the next DevOps
increment (Babar et al., 2015).

Technology

One of DevOps principles is process automation. Technological factors are the en-
ablers of automation in the DevOps toolchain. All the above mentioned continuous
practices are facilitated by the orchestration of powerful tools and technologies that
enable a smooth and automated workflow between all process steps (Farooqui, 2018;
Krishna Kaiser, 2018).

Tool support is crucial for enabling process automation and orchestration. How-
ever, having the processes drive the need for tools implementation is more important
than trying to automate without considering the processes and architecture (Krishna
Kaiser, 2018).

3.3.2 Maturity

In order to strengthen the DevOps capabilities mentioned in Table 3.2, DevOps pro-
cess improvement is necessary for organizations. The Capability Maturity Model
Integration (CMMI) models have been applied to guide process improvement initia-
tives, however they are not a good fit for DevOps process improvement (Rong et al.,
2016).

Feijter et al. (2018) provide a DevOps Competence model, summarizing all the
necessary perspectives and focus areas that a DevOps organization should empower.
They identify three perspectives: Culture and Collaboration; Product, Process and
Quality; and Foundation, providing the architecture and infrastructural baseline.
The DevOps Maturity Model they provide can help organizations assess the matu-
rity of their DevOps capabilities and guide a fine-grained maturation. Furthermore,
the model identifies both internal and external stakeholders involved in DevOps
activities.

3.3.3 Continuous *

Continuous Integration, Continuous Delivery and Deployment are core Agile prac-
tices utilized in DevOps, aiming to foster Development and Operations alignment.
Furthermore, Continuous Software Engineering practices are discussed in Fitzger-
ald and Stol (2014) and provide the foundations for bridging the gap between the
three pillars, Business with Development and Operations. The term BizDev is used
in literature to refer to the continuity between business strategy and software devel-
opment (Fitzgerald and Stol, 2014; Dittrich et al., 2018).

BizDev originates from the Continuous Software Engineering (CSE) model by
Fitzgerald and Stol (2014), as shown in Figure 3.2. CSE emerged from the concepts
of Enterprise Agile and Beyond Budgeting, which claim that the benefits of agile
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software development should also be supported by an agile way of working in re-
lated organizational functions such as finance and HR (Fitzgerald and Stol, 2014).
Therefore, suggesting agile adoption as a cross-organizational capability. In Figure
3.2, the continuous practices in the development and operations domain follow the
DevOps philosophy. The added practices of Continuous Innovation, Improvement
and Planning are thought to bridge the gap between business strategy and Develop-
ment (Gruhn and Schéfer, 2015; Forbrig, 2018a; Fitzgerald and Stol, 2014).

Business Development Operations
‘ Continuous Planning ‘ ‘Continuous Integration‘
Continuous }
(J\ | Deployment | | Continuous Use |
d | Continuous Delivery | L)

| Continuous Trust |

‘ Continuous Testing ‘

Continuous Run-time ‘
Monitoring

‘ Continuous Security ‘

‘ Continuous ‘
Compliance

| Continuous |
Improvement

Continuous Innovation

FIGURE 3.2: Continuous *: A holistic view on activities from Busi-
ness, Development, Operations and Innovation (Fitzgerald and Stol,
2014, p. 5)

Continuous Planning is defined as, "A holistic endeavor involving multiple stakehold-
ers from business and software functions whereby plans are dynamic open-ended artifacts
that evolve in response to changes in the business environment, and thus involve a tighter
integration between planning and execution." (Fitzgerald and Stol, 2014, p. 4). Contin-
uous Improvement is based on lean principles of data-driven decision-making and
elimination of waste, which lead to small incremental quality improvements that
can have dramatic benets and are hard for competitors to emulate (Fitzgerald and
Stol, 2014). Continuous Innovation is embracing it all. It is defined as a sustainable
process that is responsive to evolving market conditions and based on appropriate
metrics across the entire lifecycle of planning, development and run-time operations
(Fitzgerald and Stol, 2014).

According to Dittrich et al. (2018), there are three main challenges of Continuous
Software Development: design and architecture to support CSE; quality and test
automation; changing processes and management within and beyond the software
organization.

BizDevOps

The term BizDevOps has emerged over the last years in literature. While there is no
agreed definition of what the term implies, the different perspectives are discussed
in this section.

A BizDevOps approach is discussed in Gruhn and Schéfer (2015), from the per-
spective of End User Software Engineering. The authors present a software platform
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in the form of a framework, that allows the business department to actively partici-
pate in the software development. The BizDevOps approach by Gruhn and Schifer
(2015) addresses the boundary between IT and business departments and allows for:
i) business people to express and review requirements in a hands on manner, thus
reducing the necessity of knowledge transfer from IT to business department; ii) IT
department to govern the application development process and ensure high quality
of software artifacts; 7ii) an integrated and automated toolchain to enable the devel-
opment pace. However, this approach is targeting a rather specific case of software
systems development, the one of end-user approach.

Forbrig (2018a) extends this idea, by providing an approach on how Business
Process Modeling enables BizDevOps. In a BizDevOps approach, BPM can give all
stakeholder groups a common language and a reference point to aid in decision-
making. Following the idea that business stakeholders should be more involved in
the software development process, Forbrig (2018a) make use of S-BPM, a subject-
oriented business process modeling approach that allows business people to specify
processes and workflows and translate them into code, by means of domain specific
language. This way domain experts can be actively involved in the development
process. In the same line, later contributions Forbrig and Dittmar (2019), Forbrig
(2016b), and Forbrig (2016a) are emphasizing the use of Continuous Requirements
Engineering, Continuous Business Process Modeling and Human-Centered Design
(HCD) in the agile development lifecycle, in order to extend and utilize the CSE
practices by Fitzgerald and Stol (2014) and Fitzgerald and Stol (2017).

Forbrig (2018b) discusses the BizDevOps concepts from a Requirements Engi-
neering perspective. Requirements are identified as the the starting point of the
SDLC and that business people are the main source of these requirements. The
author supports the idea that storytelling can serve as a means of communication
between business and development. Storytelling is a technique used to support
managers in communicating company’s values, vision and culture in the the whole
organization Forbrig (2018b) and in a BizDevOps approach, it can facilitate the col-
laboration and communication of management, business analysts and development.

BizDevOps is discussed by Wiedemann et al. (2019), with a focus on Continuous
Planning process. The authors support the idea that organizations can achieve Con-
tinuous Innovation by establishing a sustained mechanism of Continuous Planning
of customer requirements. This contribution adopts a team-level view of BizDevOps
and identifies three mechanisms for Continuous Planing. A BizDevOps team should
be able to achieve planning Scalability, which means they have responsibility over
the service they deliver and must recognize and proactively make planning decision
related to scaling the service. Second, Security in the planning activity empowers
the BizDevOps team responsibility for accurate decisions. The third mechanism is
Quality in the planning activity, which relates to the teams culture of collaboration
and sense of ownership.

The importance of having a cross-functional BizDevOps is discussed by Schrader
and Droegehorn (2018). The authors recognize the need for establishing new busi-
ness models to empower the customer interaction. Figure 3.3 presents the authors
envision of a BizDevOps team, that is bridging the gap between domain knowledge
from business and Development activities.

3.3.4 Agile business processes

Business Process Management (BPM) refers to a collection of tools and methods for
achieving an understanding of, managing, and improving an enterprises’ process
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FIGURE 3.3: Visualization of the difference between the tradition and
a BizDevOps team, adapted from Schrader and Droegehorn (2018,

p-91)

portfolio (Schulte et al., 2015). They are considered to be one of the most important
assets for organizations, since an appropriate management of them helps compa-
nies to adapt their business goals and structures to environmental changes quickly,
while maintaining or improving their competitiveness (Pérez-Castillo et al., 2019).
The BPM lifecycle includes the following activities: process analysis, design, im-
plementation, monitoring and improvement (Stahl et al., 2016). Organizations rely
on business processes (BPs) for their proper functioning, which may include oper-
ational, transactional, strategic or design processes (Babar et al., 2015). BPM roles
are usually related to business roles, such as domain experts and analysts. But, it
is important that technical roles, like developers are involved in BPM activities, as
process models provide a good point of communication between these two types of
stakeholders (Stahl et al., 2016).

The concept of Agile BPM arose as a need for change in the traditional way of
performing the BPM lifecycle. Organizations are embracing more and more the Ag-
ile way of working, therefore having static processes is no longer an option to cope
with the dynamically changing requirements (Babar et al., 2015).

This mapping study identified the following BPM practices, which contribute to
bringing agility in process management:

1. Using AB testing for BP deployment

One of BPM goals is achieving incremental process improvement through pro-
cess redesign activities (Satyal et al., 2017), that enable improved efficiency
and effectiveness of the processes (Stahl et al., 2016). A usual BPM redesign
lifecycle starts with analyzing the As-Is process, designing the To-Be process,
deploying the process in operation and monitor to evaluate the improvements.
For monitoring the actual improvement of the redesigned process, the concept
of AB testing from DevOps is used. This implies that, both the old and re-
designed process are operating in parallel and validated in real time towards
the same conditions (Satyal et al., 2017). Satyal et al. (2017) provide the AB
BPM technique for facilitating the business process improvement process.



28 Chapter 3. Literature Review

2. Process refactoring

Quality assurance of BP models can be assessed by their understandability (the
degree to which users recognize the product is appropriate for their needs)
and modifiability (the degree to which a business process model is effectively
and efficiently modied without introducing defects or degrading performance)
(Pérez-Castillo et al., 2019). Not all software or system development activities
start from process modeling, which later guides the software or system re-
quirements to be developed. Reverse engineering is the process of analyzing
a system to create a high-level representation of it (Pérez-Castillo et al., 2019).
Business process model refactoring techniques are used to increase the quality
of business process models. They intend to perform changes in the internal
structure of the process model, without altering its external behaviour, result-
ing in improved understandability and modifiability.

3. Workflow customization strategies

Workflows are used along with business process models, as they represents an
automatically executable procedure of processes. Multi-tenant SaaS providers
offer their application as a sigle run-time instance that is shared among multi-
ple tenants. Due to the tenants different requirements, it is important that the
Saa$S application offers them a customized workflow. Therefore, Makki et al.
(2018) emphasized that architects should choose for a workflow customization
strategy as early as possible in the design process, in order to design quality
software. System’s scalability and support on DevOps activities is influenced
by this early choice on workflow-driven multi-tenant SaaS applications.

3.4 Additional findings

This section summarizes the additional literature findings, that emerged after the
Systematic mapping was conducted.

Literature on BizDevOps is supporting a human centered approach on DevOps (For-
brig, 2016¢; Forbrig and Dittmar, 2019). The main intention is to emphasize that hav-
ing good technical solutions is not enough. The involvement of the end user, through
Continuous Software Engineering approaches and human-centered design is neces-
sary, in order to enhance the customer value delivered (Forbrig, 2016c). Carell et al.
(2018) identify the changes imposed in Requirements Engineering processes from
organization’s shift to DevOps and other emerging paradigms of Digital Transfor-
mation. The authors quote this change as a competence gap between business peo-
ple focusing only on the business perspective of requirements and software devel-
opers focusing on the technical side of the software. Requirements and usability
engineering provide the interface of stakeholders communication with software de-
velopment and this is a key point for improved collaboration of the two disciplines.

User Centered Design

Agile Software Development methods focus on measuring value by the usefulness
of the software product delivered to the customer, while very little focus is placed on
usability of the product. Usability is not a primary concern in Software Engineering
and is usually categorized as non-functional requirement and quality attribute of
the system (Brhel et al., 2015). In User-centered design (UCD), a good alignment
of end-user goals and needs is ensured throughout the product development. The
tield of user-centered design, human-centered design, and usability engineering are
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driven by a continuous end-user evaluation of the end product and use an iterative
development approach. In general, all the user-centered approaches follow these
generic steps: research, specification, design and evaluation.

Due to these similarities, literature has gained much interest in combining Agile
development and user-centered design, in order to maximize the value delivered
to the end-user. This provides our motivation to embed a human dimension in the
BizDevOps approach.

Another popular user-centered method is Lean UX, which combines three method-
ologies: Design Thinking, Agile development and Lean Start-up (Elberzhager et al.,
2017).

1. Design Thinking: principles of Design Thinking support that design methods
can be used in every phase of the project, even by non-designers, as this tech-
nique encourages collaboration across different roles. It has a user-centered
approach and also combines the business view and the technological feasibil-
ity of the idea.

2. Agile development: Lean UX inherits the agile values of incremental and it-
erative development, with a great focus on feedback, that allows for rapid
changes, strong collaboration and communication culture and customer in-
volvement.

3. Lean Start-up: this techniques is based on the creation of a Minimum Viable
Product (MVP), by means of continuously applying the "build-measure-learn”
loop. This way, the team can minimize project risks and support quick feed-
back by means of rapid prototyping.

Often, the use of user centered approaches is misunderstood. Management be-
lieves that design is only the visual or interface design, but instead it is more than
that. UX design involves customer research, usability research and when used cor-
rectly, it can be leveraged for requirements identification.
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FIGURE 3.4: Human centered design process in Scrum adapted from
Forbrig and Herczeg (2015, p. 7)

Forbrig and Herczeg (2015) provide the integration of Human Centered Design
(HCD) with agile development using Scrum, as in Figure 3.4. The authors make use
of three design patterns: Sprint Zero, used as a first cycle of analyzing the project
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context and identifying needs. This sprint is performed by the Analyst, prior to
actual software development (represented by the cycle from Vision to Needs, in Fig-
ure 3.4). The authors propose the idea that the process would benefit from the in-
clusion of developers (reason for modeled with a grey color in the picture); One
Sprint ahead, used for requirements identification in the form of product backlog.
This sprint is always performed one iteration before the development sprint (rep-
resented by the cycle from Needs to Product Backlog, in the Figure); Parallel Tracks,
the development sprint and the requirements identification sprint are performed in
parallel (with the requirements identification being one sprint ahead) and is iterated
throughout the whole project duration (represented by the dashed cycle from Needs
to Product).

3.5 Chapter summary

This mapping study contributed to acquiring a better understanding of the needs
and motives for organizations to adopt Agile and DevOps practices. The benefits of
Software Engineering artifacts traceability in agile methods has been identified and
the potential interconnection of DevOps with process modeling has been explored.
As a result, several mechanisms and practices for making organizations more ro-
bust and responsive to the dynamic market changes have been identified. Also, the
alignment of the three units Business, Development and Operations was tackled.
The main conclusions from the Literature Review are highlighted below:

a) Organizations embrace DevOps and Agile methods, as they promote a cross-
organizational collaboration and communication and contribute to faster de-
livery. Therefore, the combination of Agile and DevOps principles constitutes
to a powerful solution for organizations.

b) A customer-oriented approach is prevalent, that DevOps has as a primary ob-
jective to satisfy those needs in a timely manner. Organizations that seek for
being competitive and innovative have turned their focus towards leveraging
customer feedback, by implementing it in the development of software incre-
ments, as fast as possible.

c) Bringing agility in the whole organization is a necessity for organizations to
gain full advantage of agile principles. Organizations need support in scaling
agile practices and achieving continuous process improvement.

The Systematic mapping study provided limited knowledge on the mechanisms
used for communication and collaboration between different business stakeholders
and the DevOps team. The role of PO is discussed in literature as the facilitator of
BizDev and a high interaction of PO’s role in the DevOps team brings better align-
ment between business and DevOps team goals.

The main concepts discussed in the literature review and their interrelation has
been modeled in Figure 3.5 in the form of a Semantic net, following a similar ap-
proach and notation to Bock et al. (2014). As presented in the Semantic net, organi-
zations have as a primary goal delivering value to their customers. Agile methods
and the DevOps concepts have been adopted, in order to achieve this goal. As a
result, organizations have to adapt their way of working in order to be more agile.
The DevOps way of working constitutes of processes, that have to be executed in an
efficient and optimized way in order to transform an idea or requirement into value
delivered to the customer; people who perform those processes; and the technology
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in place to support the processes. Bringing agility in the organizations processes and
adopting continuous SE practices have been claimed to enable the achievement of
organization’s primary goal.

The Semantic net emphasizes the concepts DevOps and Process. The reason is
to narrow down the focus of this research in the process level. The Semantic net
provides a holistic representation of an organization leveraging Agile and DevOps
as philosophies to achieve their operational goal. As the primary focus of this re-
search is to contribute to a better Business and DevOps alignment, it is necessary to
point out the different levels of alignment that can be achieved and how this research
contributes to it.

Organizations use different methods to elicit and specify new requirements. This
is a critical activity, if we consider that one of the reasons that development project
fail is because of wring requirements (Forbrig, 2016b). Especially, in market-driven
situations, requirements elicitation and prioritization becomes more difficult, due
to the dynamic changes of the market and end-user needs. Traditionally, organiza-
tions use methods like up-front and long-term requirements planning. However,
in the beginning of a project, many requirement are still unclear. This comes with
the disadvantage of the business stakeholders usually making implicit assumptions
about the new requirements and not frequently reviewing or changing them. The
end-user’s voice is not active in this process and this brings a major impact on the
quality of the product delivered, which is not meeting the end-user needs (Olsson,
2018).

Although the benefits of adopting a systematic approach to maintaining the evo-
lution trace of software engineering artifacts through traceability links are discussed,
the current research will not continue further with this concept. The main reason is
the different level of abstraction present in the traceability related concepts and the
software delivery activities using DevOps. It is argued that this exploration was
necessary as background knowledge for the current stage of this research. More-
over, this study identified the importance of feedback-requirements traceability as an
important link to be obtained, for impact analysis of new features implementation.
It is argued that maintaining this traceability link is very powerful, in the context



32 Chapter 3. Literature Review

of this research. However, due to the following reasons, the decision ti discontinue
with the concept was made: a) Traceability would cover a small part of providing a
solution to the research problem; b) Traceability concepts are already implemented
in the current DevOps process. Traceability tools are supported by the integrated
DevOps toolchain.
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Chapter 4

BizDevOps Industry Perspective

This chapter highlights the practical perspective of scaling Agile and DevOps prac-
tices across the whole organization and the role of the Business unit in facilitating
this alignment. For this purpose, the results from the semi-structured interviews
with practitioners are reported. The discussion in this chapter provides the first steps
towards the artifact design, by combining both literature and industry perspectives
on the research problem.

4.1 Company description

This research is conducted in collaboration with Accenture. Accenture is a global
service company, providing its clients with a wide range of IT services and solutions
in strategy, consulting, technology, operations and security.

Agile and DevOps adoption is of great interest to the company and new insights
to support clients in this journey are highly needed. The interviews participants
have been involved in DevOps related projects in different types of organizations
and they were able to speak from own experience in different client situations and
contexts.

4.2 DevOps in practice

DevOps is perceived as a trend in industry, that organizations would want to adopt
in order to perform better and deliver faster. While in literature, there is no single
definition for DevOps, also industry experts note this diversity in opinions. DevOps
can be defined as a mindset and a set of practices combined with the power of technol-
ogy.

“I think DevOps is one of those mindsets, specifically for helping organizations get to
grips with the different silos they might have in the organizations, different technologies that
they might need to employ in their organizations.” (iv2).

Different perspectives emerge regarding the term BizDevOps. Prior to conduct-
ing the interviews, it was assumed, based on the literature search, that there is a
thin line separating Business from software development. Therefore, the question
on BizDevOps understanding was asked to foster practitioner’s critical reasoning
on the current DevOps and business alignment. Practitioners were skeptic about the
added value of "Biz" in DevOps, as it is currently approached in practice. Table 4.1
summarizes all practitioners understanding and definition of BizDevOps. The main
highlight is that the term itself does not differ much from what agile and DevOps
advocate and that a first understanding is a closer collaboration between business
stakeholders and the DevOps team.
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TABLE 4.1: Practitioners definition of BizDevOps

Participant \ BizDevOps understanding

ivl Business strategy included into DevOps.

iv2 The same as DevOps.

iv3 I haven’t heard of the term.
The collaboration between business, development and opera-

iv4 tions, including the quality (testing). The end goal is the same
as DevOps.

w5 I see the figure of UX the key part of BizDevOps. Business should
be more customer than stakeholders.

6 The inclusion of Business into the team and how does that change
the role of the PO, who is the voice of the customer.

iv7 The same as DevOps.
The same as DevOps. We have one team maintaining, owning

iv8 and delivering new functionality on the product they are respon-
sible for.

BizDevOps is shedding light to how you features, end users are
doing and how the software is running, to give insights to differ-
iv9 ent people who have shared responsibility in providing service
to the end users. This is done though collecting data along the
complete value stream of software creation.

BizDevOps is an intent to close the loop of feedback from the
iv10 outside world (customers/market), by having the business in the
team.

Another interview highlight is the practitioners perspective on the frameworks
for scaling agile. SAFe is a popular framework used by many large organizations.
In the literature review, it was found that frameworks for scaling agile practices
support a good alignment of business unit with software development. Therefore,
practitioner’s perspective was asked, in order to identify how the SAFe framework
contributes to a better alignment and what is the added value of adopting this frame-
work.

Four of the interviewees were certified SAFe practitioners. They shared the view
that currently, there is a high need to spread the cross-organizational importance of
DevOps and how organizations can utilize its values and principles beyond soft-
ware development activities (iv2, iv3, iv6, iv8). The concept that an organization is
a value-stream!, which needs to be optimized in order to meet the customer needs
is emphasized there (iv2). Furthermore, an important point was that organizations
tend to adopt a hybrid agile approach to different methods, in order to find the best
fit for their needs. The need of combining and adopting several agile methods like
combining Scrum, Lean and Kanban is mentioned by (iv1).

Although there are frameworks that guide an agile and DevOps way of working,
organizations fail to benefit from their full potential. Moreover, from the interviews,
it was observed that there is a big gap between what the frameworks or practices im-
pose with what is happening in practice. Evidence for this observation provides the

L A value stream is described as long-lived series of system definition, development and deployment
process steps, which is utilized to develop and deploy systems that supply a constant flow of value to
the business, customer or end user (Alqudah and Razali, 2016, p. 831).
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fact that all the interviewees were constantly referring to "an ideal situation" versus
"what is happening in reality". In our opinion, the main reason is the organization’s
lack of DevOps and agile maturity. However, as this is not a primary concern in our
research, we intend to solely observe the current situation in practice and identify
the most important challenges.

4.3 Alignment challenges

The main contribution of the first round of interviews is a better understanding of
DevOps in practice and the identification of challenges that agile organizations face
when adopting DevOps.

Organizations, regardless of their size, are facing challenges with software deliv-
ery, such as not delivering smoothly enough, not delivering value to the customer
in a timely fashion, mentioned by (iv2). “One of the biggest challenges today is how
to scale DevOps across the whole organization, to achieve end-to-end DevOps and how to
standardize this over a line of business or even at the enterprise level.”, mentions (iv4).
These challenges have different nature. In order to acquire a structured represen-
tation, three categories have been used to group these challenges, namely Business
challenges, Organizational challenges

This research adopts the view of the organization that seeks for innovation. In
CSE, Continuous Innovation is tightly associated with Continuous Experimentation.
Fabijan et al. (2017) provide an Experimentation Evolution Model for guiding prac-
titioners to scale Continuous Experimentation in software organizations. In the Ex-
perimentation Evolution Model, the authors present three dimensions of organiza-
tion’s evolution towards experimentation, the technical, organizational and business
dimension. Olsson (2018) adopt the three dimensions and define several challenges
associated with them. In this research, it is relevant to use the same categorization
for discussing the challenges associated with the DevOps and business alignment.
The two categories are defined below (Olsson, 2018):

¢ Business challenges refer to challenges faced in the business side, related to
goals alignment with the development team, evaluation metrics that are in
place and how decision making is enabled.

e Organizational challenges refer to challenges faced by the cultural aspect of
the organization, the organization hierarchy and the different roles involved in
the delivery lifecycle.

4.3.1 Business challenges
Understanding business value

One of the major challenges in the agile world is requirements prioritization, due to
the inability to properly understand and measure business value. The role of the PO
is the one bridging the alighment gap and should be the one to understand the im-
mediate business value of a requirement. There is a constant need for prioritization
and balance between pushing new requirements to development and dealing with
incidents and Service Level Agreement (SLA) monitoring (iv3).
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Lack of business metrics

In a typical DevOps situation, there are several performance metrics that the team is
interested in reviewing and taking into account for the next iteration. Metrics that
are usually in place are related to the team health and customer-centred metrics (iv2).
The DevOps team is less interested in business KPIs (iv3) and business performance
related KPIs are missing in the delivery lifecycle (iv4).

Long term Planning

The Business planning activity has a frequency of 3 months and this brings the risk
of having outdated list of requirements in the product backlog. This traditional way
of the business slaying a long term plan and never coming back to it for review and
evaluation on the way is one of the main challenges of working agile. In today’s
market, customer requirements are changing dynamically and competitive organi-
zations must find a way to continuously implement those changes. Companies like
to work in the old-fashioned way like large planning, where the DevOps team is
usually not involved. It is then a project management thing, to be transferred to the
DevOps team and they tend to follow the product backlog, even though some user
stories are complex (iv5).

4.3.2 Organizational challenges
Culture and mindset

Culture and mindset play a very important role in the successful adoption of agile
and DevOps, yet it is a big challenge. This mindset is very hard to change in the
higher managerial level, where people are used to the traditional way of working,
expecting deliverables in a long-planned basis (iv2, iv3, iv4). Usually, the mindset is
characterized by a "us versus them" mentality (iv3).

Delivery Blockers

Business activities, development and operations processes have different occurrence
frequency. In a typical Scrum team, that works in a DevOps way, process automation
makes the delivery pipeline run smoothly, but there are often tests (like user accep-
tance test) (iv4) that need to be performed and approved by business stakeholders in
order to proceed in the next (production) environment, the production environment.
This is causing a lag in fast delivery (iv1).

Timely reporting

While agile methodology supports that there is no need for systematic documen-
tation and measuring, the management level requests for reports and performance
results based on numbers and metrics are contradicting this agile principle (iv3).
One way to achieve business alignment with the software delivery lifecycle is via
shared dashboards and making everyone aware of metrics and performance KPIs
(iv4). Updating business about the entire lifeycle, updating on the status of the re-
lease and the requirements, in order to achieve alignment on what is expected and
what is actually delivered.
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Role of the Product Owner

The role of the PO has been identified as an important enabler for a successful align-
ment of the business and development perspectives. However, practitioner mention
that there are usually several challenges associated with the quality of this role. Of-
ten, in practice the figure of the PO is disconnected from the team and is a not ded-
icated role. This is causing the team to loose the business representative (ivl). Also
practitioners mention the influence of internal politics in the role of the PO (iv2). The
quality of the PO is sometimes influenced by the most powerful stakeholder or the
‘one with the loudest voice’.

4.4 DevOps Stakeholders analysis

An important part of this research is understanding the different stakeholders in-
volved in the software delivery lifecycle and how is the distribution of roles and
responsibilities between them. As identified earlier, DevOps adoption differs ac-
cording to the organization needs, size and product delivered. Therefore, the roles
involved in the delivery cycle also vary on the project needs. There are multiple
stakeholders involved in the delivery process. The following stakeholders categories
are identified:

1. Management: Representing the business voice of the agile organization, re-
sponsible for providing domain expertise, steering and keeping track of the
software project progress.

2. Product Owner: The PO is responsible for communicating the business re-
quirements to the DevOps team. He/she has a very good understanding of
the product and he has the ability to transfer the business perspective into the
software development perspective.

3. DevOps team: The DevOps team consist of developers, testers, operations
roles, infrastructure architects. The Scrum master is also part of the team.

4. Customer: An observation on a twofold understanding of the role of the Cus-
tomer was made from the expert interviews. Two types of Customers are iden-
tified in organizations adopting DevOps:

a) Internal customer: The Management (or the business) is the customer
of the DevOps team effort. The Management is setting the project plan,
consisting of milestones and deadlines for the major releases. This plan,
which is usually a long-term, fixed plan is translated to the development
team through the PO. The DevOps team is working on small agile itera-
tions in order to satisfy the predefined plan.

b) External customer: The end-user is the customer of the Business and De-
vOps team combined effort. This is the situation, where the end-user is
the primary focus of both the business and DevOps team effort.

Practitioners define agile maturity based on more subjective capabilities, such as
collaboration, communication, commitment, care, sharing, self-organization rather
thane in numbers, metrics and processes (Fontana et al., 2014). The authors present
the relationships of the concepts that define maturity in agile software development,
as in Figure 4.1
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FIGURE 4.1: Concepts that define agile software development matu-
rity and their relationships, adapted from Fontana et al. (2014, p. 152)

In Figure 4.1, the twofold existence of a Customer, as discussed above is present.
The Team generates Outcomes for the Customers (end-users) and for the Manage-
ment. This situation is often causing added pressure and hierarchies to a smooth
delivery, with the DevOps team being asked to satisfy two types of stakeholders.
While the focus should constantly be on the end-user of the software product, the
multiple stakeholder dependencies are causing bottlenecks and unmet user needs.

4.5 Literature and Industry combined perspective

The related literature discussion provides a starting point for the research gap explo-
ration and presents evidence on missing scientific contributions on the Business and
DevOps goals alignment problem. The main contribution of interviews was to pro-
vide the contextual insights of business involvement in the software development
lifecycle.

As a result, several business and organizational challenges have been identified,
that prove the need for better collaboration and communication between the busi-
ness perspective and software development in agile organizations adopting De-
vOps. A successful process of capturing and prioritizing the right requirements
is thought to have a big impact on aligning the business world and the software
delivery cycle (Lehtola et al., 2009).

Organizations adopt DevOps to achieve faster delivery time and higher value
delivery to the customer. Currently, organizations adopting DevOps are still facing
several challenges:

1. There is not a common understanding of what is DevOps. Organizations
must understand that it is more than just a team reorganization with Develop-
ment and Operations sharing responsibilities, but that the whole organization
should work with the same mindset.

2. Organizations should be driven by the concept of highest value and prioritize
requirements and tasks based on value criteria. However, since there is not a
single way to define business value, it is hard to determine whether the same
understanding is perceived both in the DevOps team and the business side.
This is the root cause of the goals misalignment problem.
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3. Customer-centricity is one of the core Agile values. However, we identify that
there are currently challenges in maintaining this bond. Furthermore, current
studies on BizDevOps put an emphasis on a Human Centered Design integra-
tion with agile development methods (Forbrig and Herczeg, 2015; Forbrig and
Dittmar, 2019; Forbrig, 2018b; Forbrig, 2018a). Eliciting customer requirements
is one major challenge in the current software delivery processes. Practitioners
mention that in the DevOps team level, there is usually very little interaction
with the end-user, or it is completely missing.

4.6 Conceptual framework in a nutshell

In order to provide the reader with a consistent view of the research, it is necessary
to define several concepts that are used. For this reason, the remainder of this report
builds upon the following definitions:

Business: In this research, a Requirements Engineering point of view is adopted.
Business (often the Biz abbreviation is used) refers to the people and activities in-
volved with providing input for the Software Development Lifecycle. The input
takes the form of requirements, regardless of their specification method. Also, Busi-
ness is responsible for capturing the customer needs and translating them into new
requirements.

Business Goals: The software product development is a means of achieving a set
of pre-defined business goals. An organization uses several mechanisms for defining
goals. Translating the organizations vision into goals is one of them. The goals can
have different scope and they are highly dependent on external market factors and
internal factors like continuous improvement initiatives. In this research, we define
business goals as the primary source of requirements for the software development
process. Therefore, a logical rationale would be that the business goals are translated
into requirements in the product backlog. No further elaboration is necessary on
defining the nature of these goals, as it is out of scope for this research and we aim
for generalizing the approach.

Research gap: The gap addressed in this research refers to the challenges that
Business stakeholders face in collaborating with the DevOps team. The gap takes
the form of misalignment in goals and expectations between the two groups of stake-
holders.

BizDevOps: Is the problem of alignment between Business, Development and
Operations, with the intention to close the delivery cycle, or discontinuity present
by several business and organizational challenges. Therefore, the BizDevOps process
designed in this research aims to propose a way of working in agile teams and sup-
ports the role of the PO in the task of requirements elicitation, prioritization and
monitoring until their fulfillment. The BizDevOps cycle ends with the validation of
the requirements fulfillment.

Definition of Continuity: With DevOps, there is a big emphasis on speed, by
automating a big part of the delivery process. However, Continuous Software En-
gineering advocates continuity and flow as more important than merely achieving
high delivery speed (Fitzgerald and Stol, 2017). A system that emphasizes continuity
and flow can benefit in several ways: a) flexibility and rapid adaptation b) improved
quality and resilience of the software
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Continuous Business Alignment Definition: Since we adapt a process-oriented
view of DevOps, the goal of Biz and DevOps alignment implies a form of organiza-
tional process alignment. Literature defines organizational process alignment as a capa-
bility to arrange various parts of a company to work together harmoniously, in order
to pursue common organizational goals, enhance performance and sustain compet-
itive advantage (Hung et al., 2007). Some important aspects to linking all areas of an
organization are: having a cross-functional organizational structure (Weiser, 2000)
and continuously focusing on customers and their changing requirements (Hall,
2002). Hung et al. (2007) state that organizational process alignment can be interpreted
as the effort required to make processes the platform for organizational structure,
strategic planning and information technology. Furthermore, a successful organiza-
tional alignment positively influences business performance (Hung et al., 2007).

The aspect of continuity means that the software development projects do not
come to an end, when work is completed. On the contrary, the focus on what needs
to be done is changing (Forbrig, 2016a). For example, in the beginning of a project
more emphasis is given to requirements gathering and design, later on development
and later on software maintenance.

In order to gain DevOps full potential, an organization should focus first on the
needs of the business and then aligning DevOps (Ravichandran et al., 2016). Doing
DevOps just for the sake of it, can lead to misalignment of goals and if it is not
serving the needs of the business, than the gap becomes even bigger.

Therefore, we aim to reinforce the importance of organizational process alignment,
which in this research is referred to as continuous business alignment in the way orga-
nizations apply the DevOps way of working.

Figure 4.2 presents the scientific foundation of how the desired Biz and DevOps
alignment can be achieved.

Continuous
) Cl
Requirements
: i CcD
Engineering

/ Continuous /
Innovation &

\Experimentation\
FIGURE 4.2: The big picture of this research: Bridging Business and

DevOps with the use of Continuous Software Engineering practices
from Fitzgerald and Stol (2017)

4.7 Chapter summary

This chapter provides the overall picture on the research problem, acquired through
the Problem Investigation phase. The combined results from literature search and
expert interviews provide the background for the next phase of Treatment Design.
Moreover, for the purpose of clarity, the conceptual framework of the research is
presented, where necessary concepts are defined.
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Chapter 5

Artifact Design

"An artifact is something created by people for some practical purpose.” Wieringa (2014,
p- 29). Artifacts in information systems and software engineering are studied and
designed in the context of their use. This chapter explains the design of the BizDe-
vOps process model, as the primary deliverable of this study. The Chapter starts
with discussing the requirements for the treatment solution (Section 5.1), later dives
into the rationale behind the design choices (Section 5.2) and ends with a description
of the BizDevOps process model components (Section 5.3).

5.1 Artifact Requirements

A list of requirements for the treatment solution has been derived, based on the
results from the Problem Investigation phase, as described in Chapters 3 and 4. The
process of analyzing all the insights gathered from Literature search and interviews
and drawing conclusions for proposing the BizDevOps process model, as a solution
treatment is based on the rationale described in Section 2.3.

The following requirements, presented in Table 5.1 serve as a starting point for
the BizDevOps process model. The requirements are supported by literature and
interviews findings and are further explained later in text.

TABLE 5.1: Requirements for the BizDevOps process model

Nr. \ Requirement \ Literature \ Interviews

A high-level process description is
needed to guide the implementa- | (Ferre et al., 2005), (For-

Rl tion of a user-centered process in | brig and Herczeg, 2015)
BizDevOps.
The process should be supported | (Dobrigkeitetal., 2019), | . .

R2 by frequent feedback loops. (Héger et al., 2015) (iv10) (iv5)
2. responsbilites et sake part | (chrader and Droege-

R3 p Partt | yom, 2018), (Wiede- | (iv5)(iv6)(iv10)

in the process should be estab-

lished. mann et al., 2019)

(Dobrigkeit et al,
2019), (Hager et al., | (iv10) (iv8)
2015), (Heidenberg | (iv6) (iv5)
etal., 2012)

Performance checkpoints should be
R4 | in place, to continuously measure
performance.

R1: A high-level process description is needed to guide the implementation of a
user-centered process in BizDevOps.
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We argue that by specifying a process that has a human-centered approach to
software development, organizations can improve their requirements elicitation pro-
cess and become more user oriented. This research adopts the view of the organiza-
tion as a System of Innovation, where organizations are interested in establishing a
sustainable and responsive attitude towards the evolving market conditions and the
end-user needs (Freedman, 2016). For establishing such a system, a series of Contin-
uous Software Engineering practices can be utilized from Fitzgerald and Stol (2017),
Fitzgerald and Stol (2014), and Theunissen and Van Heesch (2017). The Continuous
Planning activity facilitates the BizDev connection, as it enables tighter connection
between planning and execution (Fitzgerald and Stol, 2014). In our process model,
this tighter connection is facilitated by a successful flow of requirements from Biz to
Dev and by jointly contributing to requirements elicitation.

As a result, software development projects can start with a better understanding
of user requirements and this can reduce the risk of building software products that
do not meet the user needs.

This requirement is only supported by literature, because there was no direct
finding from the interviews that highlights the integration of user-centered process
in BizDevOps. Although, iv7 and iv5 emphasize the importance of end-user in-
volvement in agile development and DevOps process, this inference do not com-
pletely match with R1. Therefore, the R1 originates solely from related works on
BizDevOps.

R2: The process should be supported by frequent feedback loops.

The BizDevOps process model aims to enable a closer alignment of DevOps team
with Business stakeholders. Therefore, a continuous feedback mechanism can facili-
tate the alignment of goals between different stakeholder groups and enable contin-
uous learning in the organization. Continuous feedback is necessary in two direc-
tions, between the DevOps team and business stakeholders and early feedback from
the end-user.

“The problem is that most of the companies work Agile, but they lack feedback loops that
are necessary to detect changes in the outside world for example customer interviews, market
research. If you detect changes they should be fed back to the development system and this
feedback connects back to the customer.”(iv10).

R3: A definition of the agile team roles and responsibilities that take part in the
process should be established.

One of the main challenges in agile software development relates to the align-
ment of stakeholders and users in the development process. In particular, it is hard
to engage all stakeholders to participate in the whole development process, to un-
derstand that the development team can make independent decisions (Schon et al.,
2017) and there is a lack of understanding from the business side on how to prop-
erly address the interaction with the customer (Schrader and Droegehorn, 2018).
Therefore, for the BizDevOps process model, a reorganization of the agile team is
necessary and should be explicitly defined.

R4: Performance checkpoints should be in place, to continuously measure perfor-
mance.

In practice, it is often seen that organizations do not validate their business case.
While in the beginning of the project, there are some target outcomes, at the end,
no validation on the outcomes or business benefits is measured and evaluated. This
brings a big disconnect in the business alignment with software delivery cycle, which
hinders the ability of the business to steer the agile organization based one measur-
able performance outcomes.
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“Understanding business value is difficult topic for teams, or how to measure it. Each
company has different business value that needs to be realized and how are they are going
to measure it, otherwise how can you make sure that you are growing. You get that under-
standing when you have a more mature team.”(iv8)

Measuring the realized business value can help make better decisions (Heiden-
berg et al., 2012). Therefore, end to end performance checkpoints should be in place,
for the BizDevOps process model.

5.2 Towards designing the artifact

The alignment problem addressed in this research consists of the long-existent chal-
lenges in integration of Business and Development domains, that are referred to as
scopes, in this research. Additionally, two units of alignment are considered, the peo-
ple and process alignment. Figure 5.1 presents the desired integration and what
means are used to facilitate it.

Business scope: involves the activities, artifacts, actors and the technology in-
volved in business planning of the software product. This research is focusing only
on the requirements engineering process (budgeting and other related business plan-
ning activities is out of scope). In this scope, the business goals are set by the business
stakeholders.

Development scope: involves the activities, artifacts, actors and technology in-
volved in product delivery using DevOps. In this research, the Scrum method is
adopted, therefore the Development scope can be envisioned ad the Sprint cycle.
The development team has its own goals, which are the translation from the busi-
ness goals.

Unit of integration

People Process
Business Goals Product
Q Requirements
Elicitation & Design
= Business
:ﬁ Stakeholders User-centered
design
y o o= e b
Integration &8 | BizDevOps BizDevOps | |
Scope g team process model | g
. £
£ Development goals Software
E Development using
_§- Scrum
§ DevOps team DevOps process

FIGURE 5.1: Visualization of the two Integration Scopes and Units of
integration for the achievement of the desired alignment

Integrating the business and development scopes: For integrating the two Scopes,
the two Units of integration are considered, namely People and Process. The alignment
of People, would contribute to both business and DevOps teams working on the same
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goals. This research achieves this alignment, by introducing a form of team orga-
nization, the BizDevOps team. For the alignment of processes, the different agile
methods discussed in Literature Review (Chapter 3) have been leveraged.

5.2.1 Artifact design process

The BizDevOps process model is a construct that inherits concepts from different
agile methods. In order to be able to assemble the concepts and procedures from the
different methods components, the method engineering approach from Goldkuhl
et al. (1998) is used. Goldkuhl et al. (1998) describes that for integrating a method,
one can make use of several method components and the decision on which method
components to use is dependent on the situation. Figure 5.2 presents the main no-
tions for the realization of a method integration.

Who asks?
Who answers?

What is the goal?

CO-OPERATION
PRINCIPLES

PERSPECTIVE

How do
questions
relate?

FRAMEWORK

f METHOD COMPONENT \

PROCEDURE NOTATION
CONCEPTS

What to talk about?

What questions to ask? How to express answers?

\_ /

FIGURE 5.2: Method conceptualization framework, adapted from
Goldkuhl et al. (1998)

Perspective: represents the goal, purpose (explained in Section 5.2) and the pre-
conditions (explained in Section 5.3.1) for applying the BizDevOps process model.

Framework: gives an overview of the main concepts used for the process model
(represented by the phases, activities, transition points and input in the Figure 5.3).

Co-operation Principles: consist of the description of the roles and actors that
are necessary to perform the process and the functions in the BizDevOps team (ex-
plained in Section 5.4.1).

Method component: consists of three elements: a) Procedure describes the main
process phases, concepts involved, describes the high-level process flow and the
transition between the process phases (explained in Sections 5.4 to 5.6); b) Notation
specifies the way of documenting the results from the BizDevOps process model ac-
tivities; c) Concepts specify the aspects that are necessary to integrate the procedure
and the notation, in order to construct the BizDevOps process model.
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The method conceptualization framework from Goldkuhl et al. (1998) provides
a basis for conceptualizing the nature of the designed treatment and enabled the
assembly of different agile method components. However, it is important to note
the distinction and the choice for designing a process model.

“A process model is a representation of a process, describing how the process is performed
(descriptive model) or how it is expected to be performed (prescriptive model) at a selected
level of granularity.” Kneuper (2018, p. 2).

A model has three properties, according to (Kneuper, 2018):

1. Mapping property: a model is a mapping or a representation of some entity
(the software delivery process, in this research)

2. Reduction property: a model does not contain all the attributes of the original
entity (in this research, a high abstraction level is adopted)

3. Pragmatic property: a model is created for a certain purpose (in this research,
the software delivery process is constrained by the research goal and scope)

Due to the above mentioned properties, a process model provides an explicit
understanding of the process, while at the same time allows for enough flexibility,
when applied by the agile organization.

5.3 The BizDevOps process model

The BizDevOps process model, presented in Figure 5.3, consists of three main phases,
that represent the high level, core activities for the software delivery process. The ar-
rows represent the transitions from one phase to the other. Each transition indicates
what goes as input from one phase to the next one. Due to the fact that in agile soft-
ware development, there is not a strict sequence of steps to be followed, but rather
the processes are highly iterative, the BizDevOps process follows the same princi-
ples. The purpose is to not restrict the workflow with a pre-described sequence
of activities to be performed, but allow flexibility in the process model steps, that
can be adjusted to different agile project needs. For example, in a highly innova-
tive project context, the team might want to iterate several times on the Explore and
Identify phase, before jumping to actual software development. Each phase is later
expanded into a series of iterative activities (in the bottom of the model), where the
most important concepts and artifacts for each activity are highlighted.
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The following sections elaborate on each of the three phases and provide a thor-
ough description of the activities for applying the BizDevOps process model. Each
section has the following structure:

a) first, a description of the goal and purpose of the phase is provided

b) next, the activities that take place in each phase, together with the core artifacts
are explained

5.3.1 Prerequisites for the application of the process model

Due to the fact that the BizDevOps process model intends to extend upon existing
DevOps models or frameworks, some preconditions for the agile organization that
applies the designed BizDevOps process model are necessary.

First, the agile organization should have a certain level of DevOps maturity in
place. Due to the fact that in our scope, the organizations transition to Agile and De-
vOps is assumed as a prerequisite. Therefore, later in the description of the artifact,
the software development process using DevOps is not elaborated in detail.

For better comprehension of the desired maturity level, a short description is
provided (as in Table 5.2), that relates to the DevOps maturity matrix from Feijter
et al. (2018). The maturity evaluation has been performed based on the researcher’s
knowledge acquired from the interviews and literature. Table 5.2 is structured ac-
cording to three main perspectives of DevOps maturity, Culture and collaboration,
Product, Process and Quality and Foundation. As a result, an organization that makes
use of the BizDevOps process model has a desired DevOps maturity of level 8, 9 or
10 (in a scale from 1 to 10).

TABLE 5.2: Organization’s desired DevOps maturity description

Perspective ‘ Description ‘ Maturity

Structured interdisciplinary communication is in
place within the DevOps team and between the team
Culture and Col- | and management. Active knowledge sharing takes
laboration place between professionals. A culture of trust and
respect is a core value. The DevOps teams are cross-
functional and T-shaped.

Experiments with features are run systematically, for
supporting backlog prioritization. Continuous Inte-
gration of software builds, automated code quality
Product, Process | monitoring and automated systematic testing is in
and Quality place. Continuous Deployment and automated roll-
backs are possible. Automated material generation
for Release to Production. The identification of root
cause of incidents is supported by analytics

Version Control Configuration Management. Soft-
Foundation ware and architecture evolves continuously and is | 8
aligned. Platform as a Service infrastructure.

10

Second precondition, the development team in the agile organization is working
with the Scrum method. This precondition is however, not restrictive towards other
agile methods. It is rather used for easier understanding and reference to the dif-
ferent ceremonies, artifacts and roles in the software development process. Scrum
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provides a structured process to agile development and a commonly understood jar-
gon in the academia and industry, by making use of the the Scrum ceremonies, roles
and definitions. Therefore, it is relevant to adopt a Scrum-based DevOps process in
our further explanation.

5.4 Phase one: Explore and Identify

The Explore and Identify phase is a human-centered process to requirements elic-
itation and product design for the software product to be developed or under de-
velopment. This phase is closely related to the business scope and how requirements
are identified and prepared for the upcoming phase of agile development using De-
vOps. The Explore and Identify phase provides a bridge between product design
and product development. This phase uses concepts from user-centered process
and Design Thinking, and methods for innovation like Lean Startup and Lean UX,
for the purpose of product discovery.

The purpose of this phase is to identify product ideas that bring value to the busi-
ness and specify requirements in an innovative way. Linking back to the research
problem, this phase is where the business goals are translated to more tangible ar-
tifacts, in the form of product requirements and where the first point of business
and DevOps alignment goals take place. The main rationale is to enable a contin-
uous process, that ensures that the software development effort (the next phase of
the process model) is entirely focused on the needs of the business and is not merely
serving technical solutions and architectural rollbacks (Holtsnider et al., 2010).

To achieve the desired alignment, in the BizDevOps process model, organiza-
tions put a big emphasis on the project initiation and pre-development activities.
Starting with the wrong requirements can lead to products that fail to meet the user
needs. Therefore, identifying the right product requirements is very crucial for such
a system. Investing time and resources for conceptualizing the problem can save
costs of later unexpected failure (Holtsnider et al., 2010).

“It is important that we start with the right project, that the business case makes sense,
that the design idea we have makes sense. It prevents you from making expensive decisions.”
(iv8).

The BizDevOps process model is suitable for organizations that are open to inno-
vation and adopt a culture of "experimentation without regret". Organizations can
make use of two types of innovation, namely Incremental ans Disruptive innovation.
Incremental innovation or emergent innovation is driven by inside the organization.
This type of innovation concerns improving performance of existing products along
the dimensions that mainstream customer’s value (Pozzey et al., 2012). This type
of innovation happens when ideas about a feature product originate from the agile
teams or any other related stakeholder. Customer feedback on existing products is a
kind of internal innovation. Disruptive innovation radically transforms the organi-
zation and enables competitive advantage through delivering value to new markets
(Pozzey et al., 2012). It originates from outside the organization, for example market
needs, competitors, new technologies that can be exploited. In order to use disrup-
tive innovation, the organization should make use of design-led tools. One example
is when organizations are using their Innovation Hubs to get new ideas about their
products.

While Incremental innovation is easier and a safer choice to be exploited, or-
ganizations are usually reluctant with applying Disruptive innovation, due to the
high level of risk it is associated with. Empowering both types of Innovation is
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crucial for organizations that want to stay competitive and deliver high value prod-
ucts (iv10). Therefore, the first phase of the BizDevOps process model describes the
generic steps that describe how organizations can embrace product innovation, that
occurs continuously and is incorporated as part of the organizational culture and
daily operations.

It is important to distinguish two cases in the software product development
lifecycle:

1. New product: When a new product is being developed, there is a higher need
for an extensive application of the Explore and Identify phase. The product re-
quirements are in the early stages, many requirements are still unknown and
the need for understanding and eliciting user requirements through rapid pro-
totyping and user feedback is bigger.

2. Existing product: In case of an existing product, there is no need for spending
much time on the Explore and Identify phase. Instead there is a need to find the
balance between eliciting new product ideas or features and maintaining the
existing product.

Figure 5.4 shows the proportion between product exploration activities and soft-
ware development, during the course of the Product lifecycle. The figure indicates
that when the product is new, the team should invest more resources on the Explore
and Identify phase, in order to create a better overview of the product requirements.
As the product becomes more mature, the use of exploration activities is reduced.
However, the process is continuous and iterative and the end life of the product
indicates that the business might have decided to start a new product line, which
brings the Product lifecycle back to its initial stages, with a high need for product
ideas exploration and less development.

Develop and Operate
Activity
proportion

Explore and |dentify

Y

Product lifecycle

FIGURE 5.4: The proportion of applying the Explore and Identify phase
and Develop and Operate, during the course of the Product lifecycle

One of the essential parts of the BizDevOps process is the human factor and the
roles and functions that perform the process activities. This model proposes a reor-
ganization of what is known as the DevOps team, a description of the BizDevOps
team is part of the artifact and is essential for the application of the process.

5.4.1 The BizDevOps team

The BizDevOps team suggests a form of agile teams organization, where people
from the three disciplines, business, development and operations work collabora-
tively during the entire software delivery lifecycle. This structure resembles a Fea-
ture team, defined as is long-lived, cross-functional, cross-component team that com-
pletes many end-to-end customer features (Scrum, 2018). This way the team is fo-
cused on optimizing delivery and maximizing customer value. The team has the
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right competencies to be responsible from end to end for the feature. Because the
BizDevOps team is multidisciplinary, consisting of representatives of the three units,
business, development and operations, it is ensured that all the necessary skills are
present in the team.

“Within this approach, the business team sets requirements, but they also work directly
with developers “to set priorities for agile software development sprints and backlogs. They
become partners with the business-side and work with managers to solve problems and
achieve business goals.” Wiedemann et al. (2019).

A visualization of the BizDevOps team functions is presented in Figure 5.5. Usu-
ally, the Business function is fulfilled by the PO. An important skill of the Business
function is having technical knowledge, in order to understand and be able to me-
diate the communication between the business stakeholders, users and the develop-
ment team. However, except from the PO, this research suggests that another repre-
sentative from the business should be in regular contact with the team, depending
on the needs of the project.

BizDevOps
team

Designer

Developer

Tester © ©

Operations

FIGURE 5.5: The BizDevOps team

“Adding business development people inside the team, that will work closely with the
DevOps team and will always be available for feedback. They [business] explain to the team
how the customers perceive the product, what they missed or need into the documentation.
They make small specifications, they specify test cases. It worked very well, we call these
Feature teams. They [business] could also put pressure on the company better than the
development team could.” (iv10).

Other roles that are necessary include: the Architect function, needed to provide
the expertise on the technical implementation of the idea. Technical architects, So-
lution architects can fulfill this role; the Designer function (User Experience, User In-
terface) bring the software usability point of view in the team; Developers and Testers,
that are part of the traditional Scrum team; and Operations functions, that enable
software operation and maintenance.

BizDevOps team attributes:

One attribute of the BizDevOps team is Security. Team Security is associated with the
readiness of each team member to be involved in activities that are not directly as-
sociated with his role and are not his specialization, for the sake of keeping the team
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integrity. By collaborating and sharing knowledge, the team can build higher secu-
rity that problems can be identified in early stages, and the output of the software
delivery is meeting the business stakeholders and the customer needs. Therefore,
the risk of rollback and potential rework is minimized.

Autonomy: In BizDevOps, the team is empowered so much that it can take in-
dependent decisions. The independency in decision making enables an even faster
delivery process. The figure of the Business representative gives more power to this.
The team has the Business point of contact that is available and ready to support, in
case of important decisions, that require business approval. Due to being multidis-
ciplinary, the BizDevOps team has the right balance of specialization and flexibility
in the team functions.

Scalability: In large-scale projects, with multiple BizDevOps teams, the teams
should be able to align with each other and not become blockers of each other. The
fact that the teams are self-organized doesn’t impose isolation form other teams. The
BizDevOps teams are able to understand the needs of the work in progress and they
are easily scalable, according to the workload demands.

The following subsections describe the activities performed in the Explore and
Identify phase, presented in Figure 5.6, for the readers convenience. The BizDevOps
team is performing the three phases of the process, but as mentioned above, with
different levels of involvement. In the Explore and Identify phase, the Business role
is more prevalent.

/
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Understand Prototype Plan &
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Exploration
Demo

FIGURE 5.6: Phasel: Explore and Identify activities

5.4.2 Understand

The Understand activity initiates the requirements discovery process. The goal is to
create a thorough understanding of the user of the software product and his/her
context, by leveraging information from different sources, like market and user re-
search. In this activity a customer problem or a market opportunity that has the
potential for leading to innovation is being exploited.
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Although the end customer is in focus of agile development, often the origin of
requirements is the business stakeholders or the PO and there is not an implicit way
to involving the customer voice in the requirements elicitation process.

“I like to work in a way that I would always use the end user. But this is not always
feasible. I have never seen somebody building a software product and ask for the end users...
We try to involve as many stakeholders as possible, so we try to think as an end user. When
I used to work in Telecommunication companies, when the business needed to catch up with
the market, to be more competitive, to create something, they would propose it, as seen from
the others.” (iv7).

5.4.3 Explore

After the BizDevOps team has created an understanding of the customer and market
needs, the next step is exploring potential solution ideas, by brainstorming.

The results of the previous Understand activity are synthesized, in order to build
a point of view (PoV) for the problem. In Lean startup method, the goal is to find the
problem-solution fit, means to brainstorm different ideas that solve the customer
problem, with the intention to test and validate, it in the later phase(Humble and
Kim, 2018).

The process of validating the brainstormed idea is an experiment. An experiment
begins with a clear hypothesis that makes predictions about what is supposed to
happen. The hypothesis is a sentence used to represent a business outcome, that
can be validated when feedback on performance is acquired. The goal of defining
a hypothesis is to validate two important assumptions (Hart, 2012): a) The value
hypothesis: test whether a product or service really delivers value to customers once
using it. b) The growth hypothesis — test how new customers will discover a product
or service.

5.4.4 Prototype

Prototyping is a technique used for rapidly turning an idea into a more tangible
artifact. Prototypes help to create a visual conceptualization of the solution idea that
the team is brainstorming.

The prototypes can be of different types. Paper mock-ups are the simplest type.
Wireframes are a bit more sophisticated prototypes, that are created by using simple
sketches and widgets to build a user interface prototype. The prototyping technique
offers the advantage of building in a short time frame. In this activity, the designers,
like UX, Ul designers have the lead for bringing the idea into life.

5.4.5 Evaluate

The prototype evaluation activity serves as a very first feedback point with the user,
which is fundamental for the BizDevOps process. For this phase, usually a small
group of users is appointed. Feedback on the prototyped solution is gathered by
interviews with user or by observing them performing tasks. After collecting all
the feedback, the results are synthesized again. Now that more insights on the idea
requirements have been identified, from the user testing, there might be a change in
the point of view (PoV) created.

This activity is crucial to early identifying not value adding ideas, that would cost
the organization effort and resources. Therefore, there is a decision making point on
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whether to continue further with the same idea or to abandon it and iterate again on
this phase, by going back to the Understand or Explore activity.

At the beginning when you don’t have a product it is just guessing and prototype. But
when you start building the product and growing, this person [UX] should test this product
and get more feedback from the customers... It might happen that the new functionalities that
we implemented based on the requirements are wrong and it is better to approach that in an
early stage and fix it as soon as possible and don’t wait until the end of the release. (iv5).

5.4.6 Plan and Commit

If the BizDevOps team thinks that the idea has the potential for increasing business
value, the process continues to the next step of planning for the development of the
idea.

The Explore and Identify phase is an eternal step, that enables the organization to
continuously search for new innovations, stay competitive and maintain a healthy
state of the Business and Product Backlog. Unlike current state of the art, that re-
quires the organization to apply activities related to the Explore and Identify phase
in a timeframe of 3 months or more, in BizDevOps, these activities are continuous
and with a shorter occurrence time of 2 weeks, similar to a Scrum Sprint. This way,
the organization can reduce the risk that the BizDevOps team is working with the
wrong goals and requirements.

In user-centered agile software development, this step of the process follows the
pattern of Cycle Zero, that represents a sprint for analysis and design activities, that
takes place before the actual agile software development (Brhel et al., 2015).

In the agile world, long-term project planning and setting milestones on the long-
run is not suitable, due to the rapidly changing market and customer needs (iv7). To
cope with the challenges of this traditional project planning approach, the idea of
having a Business Backlog in place is introduced, which serves as a documentation
and communication artifact for the product ideas identified in the Explore activity.

A Business Backlog is used to gather these ideas that emerge from the business
stakeholders, customer requests or the BizDevOps team. These ideas can have dif-
ferent nature, like new features or functionalities of the product, new product ideas.
Everybody should be able to contribute with new elements to the Business backlog
at any time, not only during special innovation events. The refinement of the Busi-
ness Backlog is responsibility of the Business stakeholders, that evaluate which of
the ideas on the backlog provide a higher business value. The Business Backlog re-
finement is happening continuously by collaborating with the PO. When an idea is
picked up from the Business backlog, BizDevOps teams are created to continue with
the execution of the idea.

Behaviour Driven Development (BDD) is a method for software development
that aims to foster collaboration between developers, testers, QAs, business and
Product Managers. BDD is a way of documenting requirements, by making use
of scenarios that are written from an end-users perspective (Perera et al., 2017).

After an initial prototype evaluation with users, the prototype is turned into
working software. A BizDevOps team is created and committed to further develop
the MVP concept or prototype. The BizDevOps team works on splitting the MVP
concept into functional and non-functional requirements, that are added to the Prod-
uct Backlog, in the form of BDD specifications.

Exploration Demo is a ceremony that is used to facilitate the transition to the
next phase of the BizDevOps process. This meeting is similar to the Sprint Demo in
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a Sprint Review ceremony. In a Sprint Demo, the Scrum team provides a demon-
stration of the work that was done, in order to receive feedback from the different
stakeholders and keep them informed about the progress. However, in this meeting,
the roles are reversed. The PO gives a demo on what is expected for the upcoming
Sprint. The Exploration Demo meeting helps creating a shared understanding of the
product vision is created among all team participants. This is an important cere-
mony for the BizDevOps process, for enabling a close alignment.

The hard task of the PO prioritizing the product backlog items is facilitated in this
event. With both the technical implementation view from developers and technical
architects and the business priority view, the PO has the final decision of assigning
priorities in the backlog items.

5.5 Phase two: Develop and Operate

In this phase the actual development of the product increment takes place. The de-
cision to scale the prototype idea from the previous phase is made and a BizDevOps
team is committed for the further development. The input to this phase is the proto-
types idea and the list of functional and non-functional requirements.

As mentioned in the Process preconditions, the organization applying the BizDe-
vOps process, is already familiar with the DevOps way of working. Therefore, we
briefly discuss the activities in this phase.

In this phase, the Scrum team and the Operations function has a dominant role,
while the business roles are mostly supporting the process.

Figureb.7 presents the activities of the Develop and Operate phase.

Release
NFR testing Release on
Demand
Develop Deploy Operate
Continuous Continuous Application
Integration SENTTETL Telemetry,
Respond &
Recover

FIGURE 5.7: Phase 2: Develop and Operate activities

5.5.1 Develop

If this is the first iteration of this phase, the goal is to build an MVP. The work is
divided in small batches as in Lean startup (Humble and Kim, 2018). The BizDevOps
team works on scaling the created prototype. The MVP is a working version of the
initial prototype, designed in the Explore and Identify phase. It contains the minimum
necessary working features that can be used to obtain user feedback.



5.5. Phase two: Develop and Operate 55

As mentioned before and as in agile methods, the activities are highly iterative.
On the next iteration of this step, it is not an MVP anymore, but an existing product.
The team is responsible for the software increment from end to end.

5.5.2 Test

In the Testing activity, beyond the standard types of automated tests that are per-
formed in the testing environment, in BizDevOps, usability testing is an important
enabler for maintaining the end user, as an important source of feedback. Usability
testing is considered a non-functional requirement.

5.5.3 Deploy

In order to benefit from the BizDevOps process, it is proposed that the organization
should be able to Continuously Deploy to production. Although, this is seen as a
challenge to organizations that are currently still facing challenges with Continu-
ous Delivery, it is argued that experimentation and innovation can benefit from the
organization’s capability to continuously deploy to production environment.

5.5.4 Release

In BizDevOps, the software release is decoupled from deployment and the term is
known as Release on Demand.

At the moment that an increment is released, the organization might want to use
innovative techniques for experimentation with the users, in order to measure the
acceptance of a new feature that is made available in the release.

A/B testing is a technique used for experimentation. It is a form of statistical test,
that is utilized in deployment of software. By applying A/B testing, the product in-
crement is made available to two parallel production environments. The feature
is manipulated systematically with the purpose to monitor user feedback. This is
an effective way to identify value added features, by continuously monitoring user
feedback (Fitzgerald and Stol, 2017) The origins of A/B testing come from Beta test-
ing, which is used to elicit customer feedback on a product increment, prior to the
release.

Other techniques are Canary deployments, Early access, Dark Launches. These
forms of experimentation allow the BizDevOps team to ensure that the increment
satisfies the user needs. The ability to continuously deploy to production is a fa-
cilitator. The BizDevOps team has the flexibility and authority to perform these
experiments with real users. Having the business inside the team can remove the
challenges of long waiting time for approval.

Being able to continuously deploy and building confidence in A/B testing or
Blue-Green Release patterns allows the BizDevOps team to be more resilient towards
rollbacks.

5.5.5 Operate

The last activity of this phase is operation of the software increment. Once the work
is "done", the product increment is made available to the users and the operation,
maintenance and monitoring of the system takes place.

Based on the performance checks, the overall performance can be assessed and in
case of delivery blockers, the process can go back to the Exploration Sprint. During
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the delivery lifecycle, the team might face bottlenecks, delivery blockers, technical
issues, requirements prioritization issues. The decision to go back to the Explore
and Identify phase may come as a result of poor team performance, unreached team
goals or confusion on the quality or priority of user stories. Going back to the Ex-
plore and Identify phase can help the team to early identify bottleneck points and
respond to them fast and with flexibility.

Pivot is a fundamental concept in Lean startup that indicates a structured change
of course to test new hypotheses about the product. The decision to pivot comes
after the execution of at least one build measure learn feedback loop, meaning that
customer feedback is obtained and based on that, decisions can be made. A pivot
can be thought as the decision to let go on the current hypothesis and look for an
opportunity to grow, by identifying new business opportunities. A pivot decision
requires the definition of new hypothesis and the creation of a new MVP.

BizDevOps requires a change in the way the software increment is operated.
Deploying robust systems, that enable timely recovery to failure and can handle
high operational load is not enough in BizDevOps. A key success point is to operate
in a user-centered way. This indicates that software operations should be driven
by the motive to help users achieve their goals, in order to maximize quality and
value. In other words, as Lean UX emphasized, the process should be driven by
the outcomes that the running software increment brings to the users. (Gothelf and
Seiden, 2016).

5.6 Phase Three: Validation

This phase serves as an end-to-end performance checkpoint. The main goal of this
phase is to validate the hypothesis made in the Explore and Identify phase towards
quantitative metrics and outcomes generated. The main purpose of this phase is to
close the delivery cycle, by providing a point where the business can evaluate the
whole product development effort.

Metrics are generated throughout the whole delivery cycle by making use of an
integrated DevOps toolchain. In BizDevOps, the organization is data-driven. This
is a good way to baseline improvement changes and validate your experimentation
hypotheses.

Figure 5.8 presents the activities that take place in this phase.

5.6.1 Measure Business Value

Business value can be assessed by measuring and analyzing different metrics gener-
ated in the delivery cycle. Heidenberg et al. (2012) propose a model for measuring
business value in lean and large-scale agile organizations. The authors propose six
attributes that contribute to assessing business value, that can be utilized in BizDe-
vOps: a) Monetary Value relates to the economical benefit realized from a feature;
b) Market Enabler, when a feature is considered as facilitator of new market possibil-
ities; ¢) Technical Enabler, when a feature works as foundation for future functional-
ities; d) Competence Growth, when developing features that might be subject to an
initial learning curve in the team, but are profitable for the future; e) Employee Sat-
isfaction, relates to the health of the team; f) Customer Satisfaction, is an important
business metric.
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FIGURE 5.8: Phase3: Validate activities

5.6.2 Validate

The BizDevOps team holds a Performance session. This meeting is different from
the Sprint Review, because the increment is now evaluated towards the target KPIs
that were set in the initial phase. This Performance session serves as the validation
of the product increment.

You could have a performance session, like you have planning and retrospective sessions,
in which you evaluate data from external input. This is your agile thermometer, to see if you
need to be steered in another direction or not. In this session you can take a look at your
KPIs, can have external input from customers and everything you need to know to keep your
software relevant, fitting. (iv10)

The BizDevOps process makes use of the Lean UX principle, Focus on outcomes,
rather than outputs (Gothelf and Seiden, 2016). Outcomes are value-oriented and they
should be the main drivers for performance checkpoints. With outputs, the impact
on business value cannot be determined, therefore they do no provide a good mea-
sure for business value. For example, the output of the business and development
sprint effort is the release of a new feature. It is hard to determine the business value
that this new feature brought, ie. will this new feature encourage users to buy more
from the website. However, by focusing on the outcome, the BizDevOps team is
continuously exploring until they find a way that maximizes the business value.

Necessary input for the Performance session are operational data in the form
of dashboards, market research is conducted. The organizations is getting insights
from sales, Customer Relationship Management systems. The Performance Review
session has as output a decision on whether the target business goals were reached,
or the product idea is not bringing any value to the business anymore.

The Validation phase is focused on evaluating the outcomes, in order to assess
the realized business value. To achieve that, it is important for the BizDevOps team
to move from looking at isolated pieces of information, metrics or performance data.
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But rather, focus on the overall effort of the team. For example, instead of being sat-
istied with having a happy state where the operations are able to respond fast to
resolving open tickets by customers, the team should jointly evaluate more insight-
ful metrics like, customer satisfaction or retention rate.

“You could have a performance session, like you have planning and retrospective sessions,
in which you evaluate data from external input. This is your agile thermometer, to see if you
need to be steered in another direction or not. In this session you can take a look at your
KPIs, can have external input from customers and everything you need to know to keep your
software relevant, fitting.” (iv10).

Application Telemetry refers to the continuous tracking of the health and per-
formance of the running application. The telemetry data originate from logs and
metrics. Telemetry can offer insights on features, bugs and issues and offer better
performance visibility for the organization (iv10).

Blameless Performance Review is an important attribute of the session. In in-
novation and experimentation, the teams have the responsibility to take risks and
rapidly adapt to changing needs. Therefore, each individual of the team is equally
responsible for a fail of a success.

5.6.3 Learn and Adapt

The Validation phase ends with learning from the past process and making deci-
sions on how to respond. The learning process takes part in three levels. The team
level implies the internal learning process that is happening during software devel-
opment. IT refers to the Scrum team lessons learned and how the team establishes
best practices. New knowledge that is acquired by the team ( for example, new tech-
nologies) is identified. In the delivery level the BizDevOps team gathers learning on
how the customers is perceiving new features and how new features impact the in-
frastructure. In the business idea level the BizDevOps team acquires knowledge on
the realization of the expected impact of the idea. While this is of main concern for
the business roles, all the other BizDevOps team members should be involved, in
order to create a better understanding on the business value realized from the whole
software delivery effort.

5.7 Chapter summary

In this chapter the Treatment Design phase of the Design Science cycle has been ex-
plained. This phase resulted in the design of the artifact, the BizDevOps process
model, which is the primary contribution of this thesis. A description of the BizDe-
vOps team is provided and it is an essential enabler for the successful application of
the BizDevOps process model.
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Chapter 6

Artifact Validation

This chapter describes the Treatment Validation phase. Validation of a treatment im-
plies justifying that the implementation of the treatment in a problem context, would
contribute to the realization of stakeholder goals (Wieringa, 2014). The results from
the treatment validation has been reported and later, an improved artifact has been
designed.

6.1 Evaluation results

The focus group validation session serves as a first point of evaluating the designed
BizDevOps process model in a real world context. The focus group results are re-
ported in this section. The results are discussed according to each of the evaluation
criteria, namely completeness, efficacy, fit with the organization and fit with people.

6.1.1 Completeness

Regarding completeness, the BizDevOps process model was evaluated as partially
complete. The participants were able to understand it and they found the visual rep-
resentation clear. Although the model doesn’t claim for completeness, participants
expressed that it covers to a big extend what is seen in practice (participant2).

One major point of improvement is the missing actors in the model. Experts
found it hard to grasp the roles involved in each phase of the process. All the par-
ticipants expressed that they would like to see the actors in the model, which would
cover the BizDevOps team organization, proposed as part of the artifact. Presenting
the roles and responsibilities distribution with actors, that are involved through the
whole process, but with different amount of dedication can help convey the BizDe-
vOps team organization (participantl).

Another point concerns the naming of phase three, Validation, as it was not found
very intuitive by the experts. The name Value delivery validation or Business value
validation was suggested instead, in order to specify that in this phase a business
evaluation of the whole software delivery effort is performed.

The first phase of the BizDevOps process model emphasizes an innovative ap-
proach for the continuous elicitation of new product requirements. However, the
origin of requirements is not always the business or end user side. There can be some
pressure from the technology side to give priority to technological aspects (partici-
pant2). The model should take into account not only the end user requirements, but
also the technical enablers and non-functional requirements that are an inevitable
part of software maintenance.

At last, the process model does not show where the architecture solution part of
the product idea is generated (participant2, participant4). It is a common practice
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now to do things by design and since the BizDevOps model is introducing a high-
paced way of working, it is important that many parts of the product idea, such as
non-functional requirements are covered and checked early on the process. partici-
pantl suggested in the Prototype activity.

6.1.2 Efficacy

The artifact was evaluated as effective in serving the intended goal. The BizDe-
vOps process model was perceived as a value enabler, when it is applied on top of
an existing DevOps framework. When applying the BizDevOps process model, the
business stakeholders will feel empowered, by being more involved in the whole de-
livery cycle and this has a positive impact in achieving better results (participant2).
Therefore, the introduction of the BizDevOps team was perceived as a good fit for
the purpose of the designed artifact.

In addition, it was noted that the BizDevOps model will accelerate the organiza-
tions ability to respond to external changes. The business always wants to be able
to "pull the plug" whenever they see that the company is steered to the wrong direc-
tion. By continuously and actively involving the business stakeholders throughout
the process, this objective can be reached in an even faster pace. However, to avoid
falling back to the old scenario of long waiting times for approvals, this process has
to be optimized or regulated (participant4).

The BizDevOps process model would accelerate the digital transformation for
organizations that are enthusiastic about change, would stimulate innovation and
would build a strong baseline to being a digital organization (participant2).

6.1.3 Fit with the organization

Regarding the suitability of the artifact when adopted by an organization, the par-
ticipants stated several point of concern.

The organization should be of a certain fit to be able to apply the designed artifact
(participant4). Influencing factors that were identified in the validation session are:

1. Organization maturity: While being DevOps mature is stated as prerequisite
for the application of the designed artifact, the experts raised the concern that
DevOps is understood and adopted differently in different organizations and

2. Domain of operation: The BizDevOps process model was evaluated as not ap-
plicable in all sectors, due to the regulatory constraints that exist in several
sectors. The financial sector was mentioned as an example. Safety, environ-
mental and regulatory constraint apply most of the time in every industry and
this process has to take these into account (participant4). The process would be
applicable for organizations like Innovation Hubs and mature companies, that
would be able to implement it with relatively low cost. But an organization in
the current state of the market is difficult to implement that now (participant],
participant2).

3. Culture: is a key aspect that can either help an organization benefit from this
model or can result in a failure (participant3). But in an ideal DevOps situation,
if this model would be applied regardless of the cultural constraints, it would
further build upon having a culture of trust in the whole pipeline.

4. Roles and budget: The business will be concerned about the costs of assign-
ing new roles in the team and if their involvement is really bringing value to
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the business (participant3). This sort of resistance is understandable, since the
BizDevOps model would go through different stages of acceptance, until its
maturity.

A strong point associated with the artifact is that it promotes a flat organizational
structure, resulting in the main benefit of having faster feedback between the differ-
ent roles. This enables the organization to be high-paced and responsive to change
(participant2).

6.1.4 Fit with people

The evaluation of the artifact regarding the fit with people, was centered around the
acceptance of the BizDevOps team, that is introduced in the designed artifact. The
BizDevOps team follows the principles of DevOps teams, being cross-functional and
continuously working together for improving the design, architecture, code, deploy
and operate the software increment (participant3). Having everyone as part of the
process from beginning to end, but contributing with different amount of effort dur-
ing the whole delivery lifecycle is a good solution (participantl). An alternative
approach suggested was adding the category of Enabler roles, as a group of actors,
that support the BizDevOps team in the delivery. In this group of Enabler roles, the
managerial levels can be included, or the technical/solution architects, that are not
dedicated roles of the BizDevOps team.

6.2 Artifact evolution after validation

The results of the validation session yell for several improvements of the artifact. It is
however, relevant to emphasize the boundaries of this research and to what extend
the improvement points can be considered in our scope.

Several external factors can influence the successful adoption of the designed
artifact, as mentioned by the experts, the organizations maturity level, the culture,
the domain of operation. However, this research proposes an abstract model for
the application of BizDevOps, which leaves enough room for organizations to tailor
the process to their specific needs. Therefore, the influence of these external factors
cannot be represented in an abstract model, but it is rather left as part of the evalua-
tion discussion. Therefore, the only changes that can be depicted in the BizDevOps
process model are presented below.

e Adding Actors in the model Since the BizDevOps process model puts a great
emphasis on team re-organization, adding actors in the model would make it
more intuitive to convey the message of the multidisciplinary team.

e Renaming the Validate phase The name of the third phase has been changed
to Validate Business Value to emphasize that this is a business evaluation step
and is performed in an organization wide level.

Figure 6.1 presents the improved version of the BizDevOps process model.

6.3 Chapter summary

In this chapter, the findings from the Treatment Validation phase have been reported.
Based on the current research context and scope, an improved version of the artifact
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FIGURE 6.1: The BizDevOps process model after validation

is designed. The rational behind these improvements is explained, along with an ar-
gumentation of how the improvements would contribute to a better artifact design.

The main conclusion from the artifact validation is that the BizDevOps process
model is valid and partially complete. The model provides a good baseline for orga-
nizations that seek for innovation and become high paced.
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Chapter 7

Discussion and limitations

7.1 Discussion

In this research, a BizDevOps process model has been designed. The process model
is an abstract representation of the delivery lifecycle and aims to provide agile or-
ganizations with a generic picture of how to maximize value in delivering software,
by integrating the capabilities of continuously identifying product ideas that bring
value to the business, developing and operating software products and evaluat-
ing the outcomes of the delivery effort. The above mentioned integration enables
a closed loop of activities starting from business to development and operation of
the software product, that can contribute to a successful goal alignment.

This study is comparable to other studies, which contribute to the definition of
BizDevOps and the integration of user-centered approaches with agile software de-
velopment. Gruhn and Schéfer (2015) focus on an architectural approach of BizDe-
vOps and emphasize the end-user involvement in the process. However, this ap-
proach is lacking an explicit workflow-like description of how the business collabo-
rates with the DevOps team. Forbrig and Herczeg (2015) discusses the integration of
human-centered design with Scrum, but the roles description in the whole process
is left an open question. The authors propose the possible existence of a BizDevOps
team, in the same way as it is further described in our research.

In addition, Wiedemann et al. (2019) and Schrader and Droegehorn (2018) pro-
vide a good starting point towards the definition of BizDevOps teams. Our contri-
bution adds to the mentioned studies a more detailed description of how the BizDe-
vOps team would interact in the different activities of software delivery.

7.2 Scientific and societal contribution

This research contributes to the current scientific body of knowledge with an inno-
vative proposal for software delivery activities, suitable for agile, end-user oriented
organizations. Moreover, this is one of the first studies to give an abstract, yet work-
flow oriented approach to the definition of BizDevOps.

The proposed BizDevOps model provides a bridge between requirements elici-
tation activities for product design with the software delivery cycle and serves as a
baseline for what mechanisms should be in place, in order to support agile organiza-
tions with becoming more innovative and eliminating siloed culture. The high level
of abstraction allows organizations for tailoring the process model to their specific
needs.

The societal contribution of this research highlights the importance of establish-
ing new organizational models, like the BizDevOps model (including the organi-
zation in BizDevOps teams), in order to keep a fast pace and stay competitive in
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the current rapidly changing environment. Furthermore, as evaluated by industry
experts, the BizDevOps process model supports agile organization’s movement to-
wards becoming digital and innovative.

7.3 Limitations

In this section, the limitations of this study are discussed, in order to provide the
reader with the validity and trustworthiness of the results presented in Chapter 5
and the research approach followed, as explained in Chapter 2. The classification of
validity threats has been adapted from Yin (2009).

Construct Validity

Construct Validity is concerned with the extend to which the operational measures
being used in the research are valid. To increase the credibility and validity of the re-
sults, triangulation has been used. Data triangulation is performed by using multiple
sources of evidence, namely scientific literature, interviews and a focus group vali-
dation with experts. Second, the interviewees sample was representative, as differ-
ent categories of views were included. Specifically, to mitigate the biased opinion of
only experts from the consulting sector, external interviews were conducted. Experts
from outside the Netherlands, representing the view of software product companies
working with internal DevOps teams; Vendors providing technology solutions for a
DevOps infrastructure; and the voice of the research community.

Performing literature review by means of the systematic mapping technique
brings the limitation of not being able to study the research area in depth. Due to
the fact that mapping studies have as a primary goal to structure the research area,
the sample of publications are not reviewed in a systematic way, as in Systematic
review (Petersen et al., 2008; Petersen et al., 2015). As a result, some concepts might
have been overlooked, because they did not appear in the review of the sample of
papers. Moreover, the inclusion of traceability concept in the keywords for the lit-
erature search and later excluding the concept for the artifact design, might have
influenced the inference of results.

External Validity

External Validity is concerned with the extend to which the results obtained in the
current study can be generalized and can be used in different context, people or place
(Wohlin et al., 2012). This research cannot claim for generalization of results, due to
the fact that the research was influenced by the context of the company, that was one
of the stakeholders of this research. One measure that has been taken to reduce this
validity threat was conducting external interviews. However, seven out of ten inter-
views and the focus group participants were Accenture employees. Even though the
research participants have been asked to talk about their experience with different
clients, there is a high chance that the views and opinions have been affected by the
company culture and other internal factors.

Reliability

Reliability is concerned with the extent to which, the data and the analysis per-
formed are dependent on the researcher and if the same results would be obtained,
if the study would be conducted by another researcher (Wohlin et al., 2012). The
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measures taken to mitigate reliability issues include systematic documentation of all
the steps performed in this research and following scientific approaches and pre-
defined protocols for the literature search and interviews (presented in Appendices
A, B and C), as well as defining the operationalization of the evaluation criteria prior
to the focus group validation session (described in Section 2.4.1).
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Chapter 8

Conclusions

In this chapter, the main conclusions of the research are summarized. The answers to
the research questions are discussed, a summary of the main contributions of the en-
tire research process is provided and potential future work directions are proposed.

8.1 Answer to Research Questions

RQ1: "What is the motivation of organizations to have continuous business align-
ment in their DevOps process?”

This research question is answered by conducting a literature review, using the
Systematic mapping technique and expert interviews. DevOps is perceived as a
mindset, that enables organizations to achieve faster and more quality delivery.
Among the reasons why agile organizations would adopt DevOps is becoming inno-
vative and more competitive to the market. However, the realization of these goals
is hindered by several alignment challenges. Often, a big resistance from the busi-
ness side to adapt to this fast pace of working is observed in practice. This makes the
business involvement in the software delivery cycle to be seen as a barrier for fast
delivery, as advocated by DevOps. As a result, there is still a barrier, which causes a
misalignment in goals and objectives of business and DevOps teams. Organizations
that are already experienced with agile and DevOps way of working recognize this
as a barrier and support that the full potential of adopting DevOps can be realized
only when this barrier is eliminated. The findings of this question are reported in
Chapter 3 and 4.

RQ2:"How can we extend the DevOps process, in order to achieve continuous busi-
ness alignment? ”

This research question is answered by conducting a second round of expert in-
terviews and using the knowledge from related works. Based on the list of require-
ments identified from the first research question, the BizDevOps process model is
designed, that describes the high-level activities that should be executed in an itera-
tive way. The process model consists of three main phases, that describe the end-to-
end delivery process. The BizDevOps process model is the primary artifact of this
research, however its successful application goes hand in hand with the understand-
ing of the BizDevOps team concept and the acceptance of this way of working. The
designed artifact is explained in Chapter 5.

RQ3:"How is the BizDevOps process model evaluated by experts?”

This research question aims to evaluate the designed artifact and identify im-
provement points. A focus group session has been conducted, where experts have
evaluated the completeness, efficacy and how the BizDevOps model would fit with
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the organization and people. According to the experts opinion, the artifact has been
perceived as understandable and a correct representation of what is seen in practice.
A primary benefit of applying the BizDevOps process model is the making the orga-
nization very high-paced and responsive to change, the business stakeholders being
empowered and as a result a better stakeholders alignment in software delivery can
be achieved. Several improvements are applied to the initial artifact, like adding ac-
tors in the model to better convey the message of the BizDevOps team and renaming
some process components for better understandability. The findings of this research
questions are described in Chapter 6.

MRQ:"How to design a process for the continuous alignment of business goals with
DevOps”

The main research question is answered by combining the answers of the above
sub-questions. The designed artifact provides an abstract process model, that ex-
pands the end-to-end software delivery lifecycle and enables rapid software deliv-
ery. The concept of continuous alignment supports the current organization’s needs
to stay competitive and responsive to change. In the BizDevOps process model,
the continuous alignment is supported by emphasizing the tight link between prod-
uct design and product development, early user involvement in the process and
frequent performance checkpoints. Also, by ensuring the commitment of business
stakeholders in BizDevOps teams that: continuously iterate on the pre-development
activities (Explore and Identify phase); facilitate the development process (Develop
and Operate phase); and evaluate the delivery effort (Validate Business Value phase)
can mitigate the risk of having unreached business goals.

Although the process model is evaluated as successfully achieving its goals, its
applicability is still questioned, due to restrictions that my apply in different sectors.

8.2 Future Work

We believe this research area will gain more and more interest over the coming years.
This study provides a very abstract description of the BizDevOps process model and
a starting point for the agile organization that wants to achieve a close business and
DevOps alignment. The future research directions are categorized below:

. Demonstrating the applicability of the BizDevOps process model in a con-
crete use scenario.

Since the research area is very new, more validation and evaluation research
would be a good approach, to assess and observe the application of the artifact
in the real environment. Therefore, some interesting aspects to be observed in
a case study application are:

a) How the model would fit when applied in an existing DevOps frame-
work. Would there be a need for specifying new principles as an addition
to the known DevOps principles.

b) Acceptance of the BizDevOps team. This aspect is closely related to hu-
man factors. Since the model proposes a change in the way of working,
several constraints, as have been identified in this research may apply.

c) Evaluation of the model application outcomes. It would be interesting to
see if the real benefits of enhancing business value by enabling a closer
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8.3

business alignment and end-user involvement are realized when apply-
ing the model. By looking at the real-world application of the process
model, further points of improvement can be identified.

Formalizing the BizDevOps process model by designing a method.

The current process model presents a rather high level and abstract representa-
tion of the whole delivery cycle. Designing a method would provide a formal
approach to software and systems development with the BizDevOps model. A
method is defined as an approach that entails a specific way of thinking, con-
sisting of directions and rules, structured in a systematic way in development
activities with corresponding products (Brinkkemper, 1996). We strongly be-
lieve that the BizDevOps process model proposes a new way of thinking for
the organization and has the potential to be extended with structured activities
and agreed deliverables between these activities.

Studying organization’s Change Management towards the adoption of BizDe-
vOps.

A current trend for organizations, as observed in practice, is becoming data-
driven. We claim that the BizDevOps process model supports this movement
for the agile organization and it is an interesting area for future research to
provide a holistic BizDevOps framework.

Main contribution

This section concludes the thesis report. We provide a brief summary of the main
contributions of the entire research process followed in this thesis. The contributions
are highlighted below:

First, the state of the art in scientific literature has been studied. By conducting
a Systematic mapping research and an additional literature search, we were
able to structure the research gap, understand the research domain and create
an understanding of the main concepts of the research problem.

Next, the industry perspective on the problem has been captured and together
with knowledge from literature, a holistic understanding has been created.

Later, the creation of the BizDevOps process model (and the BizDevOps team
description) has been the primary contribution of this thesis.

The artifact has been validated with practitioners and the acquired feedback
has contributed to an improved version of it.

At last, envisioning future work provides researchers with a starting point to
further explore this research domain.
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Appendix A

Literature Review Protocol

The literature search is performed during December 2018 - January 2019.

A.1 Goal

The systematic mapping approach, followed in this study aims to:

1. explore and summarize the current state of the art on the relation between
business processes and DevOps practices, artifact traceability in software en-
gineering and agile practices

2. Identify research gaps
3. Identify trends in literature

4. Identify requirements for the artifact to be designed

A.2 Search Strategy

Perform the search of four keywords on each of the three databases and collect the
first 10 resulting publications. All the collected publications go through the inclu-
sion/exclusion criteria. Read abstracts of resulting papers and classify the according
to: a) Research Type b) Contribution Type, by following the guidelines described in
Section A.7. Perform thematic categorization of papers and determine the classifica-
tion scheme.

A.3 Search Engines
The following search engines are used for this study:
o ACM (https://dl.acm.org)
e Science Direct (https:/ /www.sciencedirect.com/)

e Springer (Link https://rd.springer.com/)

A4 Keywords

e "DevOps" AND "business" OR "business process”
e "agile" OR "process" AND "DevOps"
e "traceability” AND "agile" OR "agile process”

e "large scale DevOps"
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A.5 Inclusion criteria

Articles and papers that focus on the field of Software Engineering and Software
Production, that appear as a result of the specified keywords search and are written
in English.

A.6 Exclusion criteria

The following criteria has been used for exclusion of search results:
e papers outside the field of Software Engineering, Software Production
e older than 2014
e not written in English

e is a duplicate of another publication
A.7 Papers classification guide

TABLE A.1l: Papers classification related to Research type adapted
from (Wieringa et al., 2005)

R h -
esearc Description
type
Validation Techniques investigated are novel and have not yet been
implemented in practice. Techniques used are for example
Research . . .
experiments, i.e., work done in the lab.
Techniques are implemented in practice and an evaluation
of the technique is conducted. That means, it is shown how
. the technique is implemented in practice (solution imple-
Evaluation . .
mentation) and what are the consequences of the imple-
Research L .
mentation in terms of benets and drawbacks (implemen-
tation evaluation). This also includes to identify problems
in industry.
A solution for a problem is proposed, the solution can be ei-
Solution ther novel or a signicant extension of an existing technique.
Proposal The potential benets and the applicability of the solution is
shown by a small example or a good line of argumentation.
Philosophical These papers sketch a new way of looking at existing things
by structuring the eld in form of a taxonomy or conceptual
Papers
framework.
These papers express the personal opinion of somebody
Opinion Pa- | whether a certain technique is good or bad, or how things
pers should been done. They do not rely on related work and
research methodologies.
. Experience papers explain on what and how something has
Experience . . ;
been done in practice. It has to be the personal experience
Papers
of the author.
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TABLE A.2: Papers classification related to Contribution type
adapted from (Rodriguez et al., 2017)
Contribution .
Description
type
Model Representation of an observed reality by concepts or related
concepts after a conceptualization process.
Construct of cause-effect relationships of determined re-
Theory
sults.
Method or technique related to constructing software or
Framework or . o
managing development processes. Commonly it involves
method
better ways to do some task.
Guidelines List of advises, synthesis of the obtained research results.
Lessons Set of outcomes, directly analyzed from the obtained re-
learned search results.
Advice or im- | Discursive and generic recommendation, deemed from
plications personal opinions.
Tools Technology, programme or application used to create, de-

bug, maintain or support software development processes.
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Appendix B

Problem Investigation: Interview
Protocol

Informed Consent

Exploratory study on DevOps practices and Business stakeholders alignment.

N

§ U% Utrecht University > L o

N accenturetechnology

This interview is conducted with regards to my master thesis research at Utrecht
University. This research is part of an internship at Accenture. My research cov-
ers the topic of BizDevOps and how we can achieve better business stakeholders
involvement into DevOps practices.

Through this interview, I am aiming to gain theoretical and practical knowledge
about how particular DevOps activities take place and how the alignment with busi-
ness goals is achieved. The main goal is to develop a process that guides organiza-
tions in applying a BizDevOps approach. The outcome of this research will be put
available for use within Accenture.

All information gathered during the interview will be treated with respect and
will only be used for scientific purposes. The interview will be recorded, transcribed
and analyzed to draw scientific conclusions. All the information regarding people,
companies and examples mentioned in the interview will remain confidential and
they will be used only for the purpose of this scientific research. Entities mentioned
in the interview will be anonymized to ensure confidentiality. The recording of this
interview will be private, it will not be shared with other employees inside or outside
Accenture, nor other organizations. The recordings will be permanently deleted
after the research is completed and the concluded results will be used in my thesis.

Further, the interview does not aim to harm you, nor your organization. There-
fore, you have all the right to stop the recording or the whole interview at any point,
if you feel uncomfortable to continue. Participating in this interview is totally vol-
untary and only for supporting scientific purposes. Thank you for participating in
this research.

If you have read and agree with the above statement, please sign below.

Participant Researcher
Name: Name:
Signature: Signature:
Date: Date:

Location: Location:
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B.1 Interview Protocol

My name is Kleopatra Chasioti and I am following the Master in Business Infor-
matics at Utrecht University. Currently, I am doing my master research project at
Accenture. My research covers the topic BizDevOps and how we can have a bet-
ter alignment between business goals and DevOps. This interview is designed for
practitioners with experience in DevOps and software product delivery, either in
academia, industry or both. The participants are required to answer these ques-
tions, based on their experience in the field. The main focus of this interview is
to understand how agility is scaled in different organizational levels and what are
current challenges or gaps with DevOps practices. Furthermore, the collaboration
and communication mechanisms between different stakeholders are elicited, with
the purpose to investigate their alignment.

The interview will take around 30 to 45 minutes. I would like to record this
interview, for the purpose of further analysis. All the information will remain confi-
dential.

May I start the recording?

** Start Recording **

B.1.1 Introduction
I would like to inform you that from now, our conversation is recorded.

1. Would you like to introduce yourself? What is your experience and expertise?

2. What does DevOps mean to you?
Why would organizations adopt it?

What benefits of adopting DevOps do you value most?

3. What exactly are your competencies? How are you involved in DevOps?

B.1.2 Scaling Agile

Scaling Agile in the whole organization is of a great interest, especially to large-
scale organizations. The following questions ask how the Agile principles are scaled
across different organizational levels, with a focus on DevOps way of working.

1. From your experience, how have you seen organizations deal with scaling Ag-
ile practices across the entire organization?

2. From your experience, how do organizations ensure that the Business goals
and DevOps team(s) goals are aligned with each other?
What roles are important to facilitate this alignment?
3. From your experience, do you think there is a gap between the Business unit
and software development, in companies adopting DevOps?
How is this alignment and collaboration currently enabled?

Is this alignment happening in a top-down approach?
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B.1.3 Business alignment in the DevOps lifecycle

With DevOps and breaking down silos between development and operations, orga-
nizations can empower DevOps teams and accelerate software delivery with shorter
time-to-market. But, from the business point of view, time-to-value seems like a
more important indicator. In this section, some questions will be asked with the
purpose to explore the current Business unit involvement in the DevOps activities
and mechanisms that are in place to facilitate that.

1. Which activities in a DevOps lifecycle would you identify as the most depen-
dent on the Business unit and the related stakeholders?
a. Could you provide me with some examples?
2. Could you describe, according to your role, the activities that take place, after
a software release?
a. What is measured?
b. Are there some KPIs that you monitor?
c. Who is involved?

d. Do you identify any factors that hinder this process?

3. According to your role, how is the Planning for the next release performed?
a. How are the requirements prioritized?
b. Is there a feedback cycle across organizational levels in place?
c. Do you think there are some challenges in this process?
4. How is the Customer involvement ensured throughout the agile development
lifecycle?

a. Can you provide some examples?

B.1.4 BizDevOps

To wrap up, a few questions will be asked about the BizDevOps concept, with the
purpose to get an overview of how it is currently understood in practice.

1. Have you heard of the term BizDevOps?

a. What does it mean to you?

2. Have you heard of the Scaled Agile Framework (SAFe)?

a. If yes, do you find any similarities with the BizDevOps concept?

Do you have any further comments or questions? Please, feel free to contact me
anytime for any questions regarding this research. I would like to thank you for
providing me with this valuable information!

** Stop Recording **

Would you like to suggest somebody else that might be interested in this re-
search? Would you be interested to hear back about this research? Later, I will host
a round table with a group of experts to discuss my results. If you are interested, I
will send you an invite. Thank you very much for participating!
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Appendix C

Treatment Design: Interview
Protocol

An Informed Consent, same as in Appendix B has been used when performing the
second round of interviews.

C.1 Interview Protocol

The interview will take around 30 to 45 minutes. I would like to record this inter-
view, for the purpose of further analysis. All the information will remain confiden-
tial. May I start the recording?

** Start Recording **

I would like to inform you that from now, our conversation is recorded.

C.1.1 Introduction

1. Would you please introduce yourself?
a. What is your role and experience?

2. What does DevOps mean to you?
a. Why would organizations adopt it?
b. What benefits of adopting DevOps do you value most?

3. What are 5 things that come to your mind when talking about DevOps?
4. Can you describe the typical roles in a DevOps team?

5. From your experience, do you think there is a gap between the Business unit
and software delivery cycle, in companies adopting DevOps?

C.1.2 BizDevOps and the role of Requirements Engineering

6. Have you heard of the term BizDevOps?
a.What does it mean to you?

7. How is the Business department communicating with the DevOps team?
a. Can you think of some mechanisms that enable that?
b. What roles facilitate this communication?
c. How is the role of the Product Owner involved?
d. How is the role of the Business Analyst involved?
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8. How are the requirements for the next release captured?
a. Can you name some activities that are performed?
b. Who is involved in this process?
c. What tools are being used?

9. What is the origin of these requirements?
a. How is the customer perspective captured?

10. How are the requirements prioritized?
a. Who is involved?

C.1.3 Feedback loop in BizDevOps

11. Can you describe what feedback loop(s) is(are) in place?
a. Who is part of this feedback loop?
b. How often does it occur?
c. What are some KPIs that organizations are interested to measure?

12. If you think of the DevOps lifecycle, what processes do you think should be in
place, to remove the challenges originating from Business - DevOps silo?
a. What do you think can be improved or added to the DevOps practices?
b. What could be the benefits of a successful alignment?

Do you have any further comments or questions? Please, feel free to contact me
anytime for any questions regarding this research. I would like to thank you for pro-
viding me with this valuable information!

** Stop Recording **

Would you like to suggest somebody else that might be interested in this re-
search? Would you be interested to hear back about this research? Later, I will host
a round table with a group of experts to discuss my results. If you are interested, I
will send you an invite. Thank you very much for participating!
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Appendix D

Interviews and Focus group
participants references coding

The following tables report on documentation of the interviews and focus group ses-
sion. All the subjects that participated on this research are assigned to a reference
code, which is used for easier citation, over this thesis report. The APA reference
is also provided. The name of the participants has been replaced with his/her title,
to ensure confidentiality. The column Round indicates which protocol was used for
the interview. Round I uses the protocol as in Appendix B and Round II uses the
protocol as in Appendix C. Table D.2 provides the coding for the focus group partic-
ipants. Although the session attended 7 participants, only 5 of them were experts in
the field, thus reference coding is assigned only to them.

TABLE D.1: Coding scheme used for Interviews conducted for col-
lecting evidence for this research

Code | APA reference | Round

. (Researcher, personal communication, February 19,

ivl I
2019)

. (Agile Coach, personal communication, February 25,

iv2 I
2019)

. (Delivery Manager, personal communication, March

iv3 I
6,2019)

. (DevOps Lead, personal communication, March 8§,

iv4d I
2019)

. (DevOps Lead, personal communication, March 29,

ivh II
2019)

. (Scrum Master, personal communication, March 29,

ivé II
2019)

7 (Operations team member, personal communication, I
April 5,2019)

. (Agile Coach, personal communication, April 10,

iv8 II
2019)

V9 (Performance Engineer, personal communication, I
April 17, 2019)

w10 (Innovation & Software Architect, personal commu- I
nication, April 26, 2019)
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TABLE D.2: Coding scheme used for the participants of the Focus
Group validation session

Code \ APA reference

participantl (Developer, personal communication, June 7, 2019)
. (Data Science Consultant, personal communication,

participant2

June 7, 2019)
(Development Analyst, personal communication,

participant3 June 7, 2019)

- (Development Consultant, personal communication,
participant4 June 7, 2019)
participant5 (Development Analyst, personal communication,

June 7, 2019)
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